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gen.  nov. — 255 Xylovirgata  pseudobaccharis  (S.F 
Blake)  Urbatsch  &  R.P  Roberts, 

comb.  nov. — 256 
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ABSTRACT 

Leucophyllum  coahuilensis  is  described  from  a  gypsum  area  in  central  Coahuila.  Mexico.  It  is  charac- 

terized by  small,  sessile  leaves,  a  vestiture  of  dendritic  hairs  with  long,  slender  radii,  and  blue  to  \'io- 
let  corollas  with  white  on  the  throat  f  loor  with  orange  maculations.  It  is  unique  within  the  genus  in 

having  only  2  ovules  per  ovary.  Recent  cytological  and  molecular  data  regarding  relationships  be- 
tween the  Scrophulariaceae  and  Myoporaceae  are  discussed. 

RESUMHN 

Se  describe  a  Leucophyllum  coahuilensis  como  una  especie  nueva  dc  suelos  yesosos  del  centro  de 

Coahuila.  Se  caracteriza  per  presentar  las  hojas  pequenas  y  sesiles,  un  indumento de  pelos dendriticos 

con  radios  largos  y  tenues,  y  las  corolas  de  color  violeta  con  la  superficie  interna  abaxial  de  la  garganta 

blancuzca  o  amariUenta  con  maculas  anaranjadas,  I. a  nueva  especie  es  la  linica  del  genero  que  tiene 

dos  ovulos  por  ovario.  Se  discuten  dates  citologicos  recientes,  y  las  relaciones  del  genero  con  las 

familias  Scrophulariaceae  y  Myoporaceae. 

INTRODUCTION 

Since  the  publication  ol  the  taxonomic  monograph  of  Leucophyllum 
(Henrickson  &  Flyr  1985)  two  new  taxa  have  been  described  (Nesom  1991, 1993) 

and  a  third  new  species  is  described  herein.  Additional  information  on  chro- 
mosome numbers,  anatomical  Icatures,  and  phylogenetic  relationships  have  also 

been  published  and  are  summarized  herein. 

TAXONOMY 

While  traveling  in  central  Coahuila  on  a  recently  paved  highway  from  San  Pedro 

de  las  Colonias  to  Laguna  del  Rev,  I  saw  extensive,  previously  unexplored, 

outcroppmgs  of  gypsum.  1  drove  to  the  slopes,  parked  my  vehicle  and  within  50 

feet  found  this  distinctive  new  species  of  Leucophyllum. 

Leucophyllum  coahuilensis  Henrickson,  sp.  nov.  (Figs  1,  2).  Type:  MEXICO. 

COAHUILA:  N  end  of  Valley  of  Acatita,  15.1  road  mi  N  of  Rancho  Acatita  where  NE- 
SW  running  spur  (Sierra  del  CuchillaJ  extends  to  highway,  the  ridge  containing 

extensive  areas  of  gypsum;  collections  from  the  N  side  of  this  ridge;  26°  39'N,  103° 

SIDA21(1):1-9.2004 
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hG.l.  Leucophyllum  coahuilensis.  A.  Growth  habit,  the  plant  about  5  dm  tall.  B.  Short  shoot  on  young  stem  showing 

loose  vestiture  of  dendritic  hairs.  C.  Inflorescence  showing  post-flower  calyces  subtended  by  leaf-like  bracts.  D.  Flower, 

lateral  view,  showing  strongly  vestitured  calyx  and  spreading  corolla  lobes.  E.  Corolla,  face  view,  showing  posterior 

anthers  and  orange  spots  on  the  lower  tube.  Note  hairs  in  lower  throat  and  lower  lobes.  F.  Corolla,  face  view,  showing 

posterior  stigma,  internal  spots  and  hairs  on  lobes  and  distal  throat.  B  x  6;  C  x  1 .3;  D.  x  3;  E  x  4;  F  x  4. 



Fig.  2.  Leaf  vestiture  of  Leucophyllum  coahuilensis.  A.  Small  leaf  3  mm  wide,  adaxial  surface,  showing  loose  vestlture  of  moderately  branched  hairs.  B.  Transverse  section  of  leaf  showing 
thickness  of  the  vestiture  in  relation  to  the  leaf  thickness.  C.  Larger  leaf  showing  tuft  of  straight  hairs  in  abaxial  base.  Magnifications:  bars  -  1 .0  mm. 
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lO'W,  1070-1200  m,  20  Sep  1999,  Hcnrickson  22601  with  D.  Riskmd  (holotype:  TEX; 
ISOTYPES:  MEXU,  NY,  GH,  US). 

Fruticesglobosi,  i'ami  divergentibus,  solum  profundum  gypseum  incoli.  Folia  ovata  ad  elhptica,  parva, 

sessilis,  vestimcnto  dendntico  (cum  radiis  longis  gracilibusque),  sub  pilis  dendritici  stipitato- 

glandulosa;  axillae  loliorum  cum  caespitibus  trichomatum  uidutae;  corollae  prolunde  caeruleo^ 
purpureae  toloratae.  cum  coloribus  luteis  basi  faucum.  cum  maculae  aurantiaceae  ad  medium 
faucum.  10-L3  mm  longae.  Fructus  cum  solis  duobus  seminibus  mstructus  (non  cum  seminibus 

numerosae  in  Iructo  quoque.  ut  in  cactcns  speciebus  generisj 

Divaricately  branched,  broadly  globose,  densely  vestitured,  whitish  shrubs  3-6 
dm  tall,  4-8  dm  wide,  becoming  rather  thorny  due  to  retention  of  old  divergent 

stems;  young  stems  with  long-shoot  internodes  3-13  mm  long,  the  internodes 
densely  white  pannose  wdth  short  dendritic  hairs  and  an  overstory  ol  scattered, 

slender,  longer  dendritic  hairs,  with  a  shorter  series  of  neady  sessile  stipitate 

glands;  understory  dendritic  hairs  with  3-5  short  nodes,  each  with  1-4  radii, 
0.2-0.35  mm  long,  the  longer  scattered  emergent  hairs  somewhat  cylindrical 

with  the  central  axis  somewhat  zig-zagged,  0.8-1.2  mm  long,  with  6-10  nodes, 

the  internodes  0.1-0.15  mm  long,  the  radii  1-2  per  node,  0.2-0.3  mm  long;  with 

age  the  longer  vestiture  weathering  away  to  form  a  closer  pannose  vestiture  that 

eventually  is  replaced  as  older  stems  develop  a  light  grayish,  weathered  bark. 
Leaves  alternate  on  long  shoots,  and  crowded  on  axillary  fascicles;  leaf  blades 

ovate,  ovate^elliptical,  elliptical  to  obovate,  (3.5-)5-9(-12)  mm  long,  (2.2-)3-5 
(-7.6)  mm  wide,  obtuse  to  rounded,  sometimes  acute  at  the  tip,  broadly  cuneate 

to  rounded  at  sessile  bases,  entire,  flat  or  somewhat  saddle  shaped,  with  a  white, 

loose,  uniformly  dense  vestiture  on  both  surfaces,  the  hairs  dendritic,  0.7-1.3 

mm  long,  with  zig-zagged  rachies  with  3-7  nodes,  with  internodes  0.1-0.16  mm 
long,  the  radii  1-2  per  node,  0.15-0.4  mm  long,  ±  0.03  mm  thick,  the  terminal 

arm  often  longest,  the  dendritic  vestiture  rather  open,  with  the  green  leaf  sur- 
face visible  through  the  vestiture,  with  a  close  understory  of  stipitate  glands 

0.05-0.2  mm  long,  the  basal  adaxial  surface  leaves  with  a  tuft  of  non-branched, 

white  hairs  0.8-1.7  mm  long.  Flowers  solitary  in  axils  of  the  long-shoot  leaves, 
on  pedicels  1-4.7  mm  long,  ±  0.25  mm  thick,  with  a  dense  dendritic  vestiture  as 

on  the  stems;  calyces  6-9.5  mm  long,  the  5  sepals  separate  to  within  0.5  mm  of 

tfie  base,  the  sepals  lanceolate  to  linear-lanceolate,  attenuate,  6-8.5  mm  long,  to 
0.8-1  mm  wide,  broadest  in  the  middle  and  narrowing  below,  strongly 

dendritically  vestitured  outside  with  hairs  to  1.5  mm  long  and  with  an  under- 
story of  stipitate  glands  0.05-0.2  mm  long,  the  vestiture  longer  and  more  dense 

at  the  sepal  base,  the  inner  sepal  surfaces  green,  with  only  scattered  stipitate 

glands  0.1-0.3  mm  long  or  also  with  scattered  unbranched  hairs;  corollas  strong 

blue  to  violet,  with  white-yellow  at  the  tube  base,  and  white  with  scattered  or- 
ange-brown dots  on  the  throat  floor,  the  orange  spots  ±  0.5  mm  in  diameter  m 

several  irregular  series,  the  corollas  10-13  mm  in  total  length  (with  lobes  ex- 
tended), the  tube  7-8  mm  long,  to  4-4.5  mm  wide  at  the  distal  throat,  the  5 
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corolla  lobes  ±  equal  m  size  and  shape  and  spread,  ±  oblong,  broadly  based, 

rounded  at  the  tips,  the  upper  2  lobes  (3.7-)4-5.5  mm  long,  3.2-4.5  mm  wide, 

the  lower  3  lobes  4.2-6  mm  long,  3-5.5  mm  wide,  the  lobes  spreading,  often 
concavo-convex,  the  corollas  moderately  stipitate  glandular  outside  with  erect 

hairs  to  0.1-0.3  mm  long,  the  lower  throat  villous  within  with  loosely  arranged 
unbranched,  wavy  white  hairs  1-1.5  mm  long  that  somewhat  block  the  orifice 
to  the  throat;  stamens  4,  included,  epipetalous;  anthers  white,  each  2  lobed,  the 

lower  (anterior)  2  anthers  1.2-1.5  mm  long  (after  anthesis),  borne  on  free  fila- 

ments 1-2  mm  long,  the  adnate  filament  bases  3-5  mm  long,  the  upper  (poste- 
rior) anthers  1.7-1.8  mm  long,  borne  on  free  filaments  to  2-3  mm  long,  the  ad- 

nate filament  bases  3.2-6  mm  long;  ovary  densely  vestitured  at  the  tip  with 
erect,  weakly  branched  hairs  to  ±  1  mm  long,  with  the  radii  also  erect;  carpels 
and  locules  2,  ovules  1  per  carpel  produced  in  the  distal  fourth  of  the  septa; 

styles  4.5-7.8  mm  long,  the  stigmatic  tip  borne  ±  at  the  distal  corolla  tube  throat, 
beyond  the  anthers,  sparsely  pubescent  throughout  with  scattered  non- 

branched  hairs  0.2-0.3  mm  long.  Mature  fruit  and  seeds  unknown  but  ovoid 
immature  seeds  seen  to  2  mm  long,  1  mm  wide. 

Additional  collections:  MEXICO.  Coahuila:  ca.  31.5  rd  mi  S  of  Quimicas  del  Rey  on  paved  road  south 

to  San  Pedro  de  las  Colonias,  area  of  steep  gypsum  on  E  side  of  rd  near  26°  42'N,  103°  lO'W,  Henrickson 

20526  (TEX);  N  end  of  Valley  of  Acatita,  15.1  rd  mi  N  of  Rancho  Acatita  where  NE-SW  running  spur 

(Sierra  del  CuchillaJ  extends  to  highway,  the  ndge  with  e.xtensive  areas  of  gypsum,  on  solid  gypsum 

interbedded  with  limestone,  ±  26°  39'N,  103°  lO'W,  20  Sep  1999,  Henrickson  22604  with  D.  Riskmd 
(TEX);  W  end  of  the  Sierra  de  los  Organos,  16  mi  N  of  San  Pedro  (  =  Rancho  Acatita)  on  Finisterre- 

Quimicas  del  Rey  highway,  in  gypsumdimestone  area,  near  26°  39N,  103°  09'W,  ±1150  m,  24  Sep 
2002,  Henrickson  230J6  (TEX);  same  location,  date,  Hen  yjckson  23Ci25(TEX).  All  with  duplicates  to 
be  distributed, 

Leucophyllum  coahuilensis  is  characterized  by  its  small,  sessile,  ovate  leaves. 

Its  dense,  loose  vestiture  of  dendritic  hairs  with  moderately  long  rachis  intern- 

odes  (mostly  0.1-0.15  mm  long)  and  few  (1-2  per  rachis  node)  thick  radii  mostly 
0.2-0.3  mm  long,  0.02-0.03  mm  thick  (Fig.  2).  The  sessile  leaves  also  have  a  dis- 

tinctive tuft  of  straight,  unbranched  hairs  at  the  axil  with  the  stem  (Fig.  2C)-a 
feature  not  iound  elsewhere  in  the  genus.  All  vestitured  portions  also  have  an 

understory  of  sessile  or  short-stipitate  glands.  This  same  vestiture  also  occurs 
on  the  pedicel  and  outer  sepal  surface.  While  the  stems  have  a  dense  low  un- 

derstory vestiture  that  completely  obscures  the  stem  epidermis,  the  vestiture 

ol  the  leaves  is  more  open,  with  the  green  leaf  surface  clearly  visible  through 
the  leaf  vestiture,  unlike  some  taxa,  where  the  vestiture  completely  covers  the 

leal  surface.  The  corollas  are  dark  blue-violet  with  white  marked  with  orange 
maculations  in  the  lower  throat;  they  are  moderately  short  (10-13  mm  in  total 
length)  and  are  stipitate  glandular  outside  with  a  dense  beard  of  wavy  hairs  on 

the  basal  throat  within.  The  tip  of  the  ovary  has  a  dense  beard  of  elongate 
branched  hairs.  Unlike  all  other  species  of  Leucophyllum,  ovules  are  only  2, 
one  per  carpel. 
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Within  the  genus  L.  coahuilensis  is  easily  set  apart  by  its  two  ovules  per 

ovary,  its  distinctive  vestiture,  flower  color,  and  sessile,  ovate  leaves  with  a  basal 
tut  t  of  unbranched  hairs  on  the  leaf  axil.  It  appears  most  similar  to  L  candidum 

I.M.Johnston  and  L.  pruinosum  I.M.Johnston,  both  of  which  also  have  alternate 

leaves,  orange  maculations  m  the  lower  corolla  throat,  and  vestitured  ovary  tips. 

The  dendritic  vestiture  of  L  candidum,  however,  has  very  short  rachis  intern- 
odes,  with  moderately  long  lower  radii,  and  highly  reduced  upper  radii,  often 

not  much  longer  than  the  width  of  the  rachis  internodes.  As  the  terminal  por- 
tions of  the  hairs  fall  away,  the  vestiture  becomes  very  close  and  uniiorm 

(pannose),  completely  covering  the  leaf  surface.  Leucophyllum  candidum  also 
has  petiolate,  more  broadly  ovate,  sometimes  opposite  leaves,  and  often  larger 
flowers.  It  occurs  from  southern  Big  Bend  Texas,  eastern  Chihuahua,  through 

west-central  Coahuila  to  northern  Zacatecas  and  northeast  Durango;  its  distri- 
bution surrounds  that  of  L.  coahuilensis,  but  L.  candidum  is  not  known  trom 

gypseous  soils. 
The  new  species  is  also  somewhat  similar  to  L.  pruinosum,  but  the  latter  is 

distinguished  by  its  vestiture  that  has  longer,  more  slender  radii  (0.4-0.5  mm 
long,  0.01-0.015  mm  m  diameter);  by  petiolate,  thinner,  more  orbicular  leaves 
often  with  crisped  margins;  by  more  open,  abruptly  ampliatc  corolla  throats;  a 

preference  for  non-gypseous  substrates;  and  a  distribution  around  the 
confluence  of  the  states  of  Tamaulipas,  Nuevo  Leon  and  San  Luis  Potosi 
(Henrickson&rFlyrl985). 

The  type  locality  of  L.  coahuilensis  lies  about  one  half  kilometer  east  of  the 

paved  highway  between  Quimica  del  Rey  and  the  loop  highway  northwest  of 
San  Pedro  de  la  Colonias,  about  30.5  miles  (51  km)  south  of  Quimica  del  Rey 

and  52  miles  (84  km)  north  of  the  turnoff  from  the  loop  road  east  of  Finisterre. 

It  is  part  of  Ljido  Rio  Aguanaval.  The  type  locality  lies  on  the  northern  slopes 

of  a  northeast-southwest  running  spur  from  the  range  (locally  called  the  Si- 
erra de  Cuchilla)  that  extends  from  the  mam  range  towards  the  highway  The 

area  contains  areas  of  mixed  gypsum  and  clay,  and  other  areas  ol  nearly  pure 

gypsum  where  the  new  species  is  common.  Associates  in  the  area  include  both 

obhgate  gypsophiles:  Fouquiena  shrcvei,  Dyssodia gypsophiia,  Tuiuilui gypso- 
phila,  Pctalonyx  crcnulata,  Dicranocarpus  parviflorus,  Ncnsyrcnia  sp.,  Nama 
constancia,  Haplocsthcs  greggii.  Euphorbia  crcpitata  van  crcpilata,  TiquUia 

gossipina,  Sclinocarpus purpusianus,  Mentzelia  mexicana,Dryn}aria  cidtci,  etc. 

and  non-gypsophils:  Grusonia  hraditiana,Jatropha  dioica,  Euphorbia 
antisiphilUica,  Cordia  parvijlora,  Castilhja  lanata,  Agave  lecheguilla.  Acacia 
neovcrnicosa,AlHoniaincarnata,Tiquiliagrcggii,MachaerantherapinnatiJida, 

Viguiera  dcniala,  Tidestromia  gemmata,  Anubcaulis  enosolenus,  Kallstromia 
grandijlora,  and  Earrea  trideniata. 

On  all  trips  to  the  site,  the  plants  always  produced  a  few  flowers  but  no 
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mature  fruit.  I  have  concluded  that  the  plants  were  idhng,  i.e.,  just  producing  a 

few  flowers  at  a  time,  but  not  maturing  seeds.  Perhaps  after  periods  of  strong 
rainfall,  the  plants  will  flower  more  strongly  and  have  the  resources  to  set  seed. 

RELATIONSHIPS  AND  MORPHOLOGY  OF  THE  GENUS 

Evidence  of  a  close  phylogenetic  relationship  between  Leucophyllum  and  the 

Myoporaceae  has  been  presented  from  a  cpDNA-based  molecular  phylogenetic 
study  by  Olmstead  et  al.  (2001).  In  this  study  the  Scrophulanaceae  is  separated 

into  three  distinct  clades.  Leucophyllum  remained  in  their  Scroph  I,  or 

Scrophulariaceae  senso  stricto  clade,  showing  a  strongly  supported  relationship 
with  Myoporaceae,  with  100  percent  bootstrap  values  and  a  high  (44)  decay 
value.  Olmstead  et  al.  (2001)  suggested  submersion  of  Myoporaceae  into 
Scrophulariaceae  s.s.  along  with  the  Loganiaceae.  Robert  Chinnock  (pers. 
comm.),  who  has  monographed  Eremophila  of  the  Myoporaceae,  concurred  and 

considered  that  Myoporaceae  should  be  recognized  as  a  subfamily  of  the 
Scrophulariaceae  s.s. 

In  the  monograph  by  Henrickson  and  Flyr  (1985)  the  single  chromosome 

count  for  Leucophyllum  listed  in  Flyr's  (1970)  dissertation,  obtained  from  pol- 
len mother  cells,  was  reported  as  both  n  =  15  and  n  =  16.  The  former  number 

was  a  typographic  error  and  the  latter  number  may  have  been  erroneous  as 

well  as  Flyr  (1970)  indicated  that  he  had  difficulty  in  obtaining  a  clear  chro- 
mosome spread.  Read  and  Simpson  (1989)  reported  x  =  17  for  Leucophyllum 

based  on  multiple  root-tip  counts  from  three  species:  L.Jrutescens,  In  =  34;  L. 
minus.  In  =  34;  and  L.  candidum.  In  =  68,  the  first  two  diploid;  the  latter  a  tetra- 
ploid.  Thus  the  base  number  for  the  genus  appears  to  be  x  =  17. 

Within  the  Scrophulariaceae,  x  =  17  has  been  reported  from  some  mem- 
bers of  the  Tribe  Gratioleae,  namely  Bacopa  Aubl.  (2n  =  68;  Chandron  & 

Bhavanandan  1981),  Limnophila  R.  Br.  (n  =  17, 34;  Chandrum  &  Bhavanandran 

1986;  Subramanian  &  Pondmudan  1987)  and  Picwrhiza  Royle  in  Benth.  (n  =  17; 

Jee  et  al.  1987).  A  base  number  of  x  =  17  also  has  been  reported  for  Veronica  L. 

(tribe  Digitaleae)  along  with  x  =  7,  8,  21,  32.  Within  the  Scrophulariaceae  base 

numbers  range  from  x  =  6-20  and  some  genera,  as  Veronica,  show  wide  varia- 
tion in  base  numbers. 

Within  the  Myoporaceae,  Barlow  (1971)  provided  chromosome  counts  for 

58  of  the  214  species  of  the  large  genus  Eremophila  (Chinnock  pers.  comm.). 

All  species  were  x  =  18,  with  diploids,  tetraploids,  and  hexaploids  occurring. 
Only  two  other  counts  have  been  published  for  Myoporum  are  n  =  54,  presum- 

ably triploid  numbers  for  M.  laetum  and  for  M.  laetum  var.  decumkns  (Hair  & 

Beuzenberg  1959),  and  2n  =  68,  a  tetraploid  based  on  x  =  17,  for  M.  boninense 
subsp.  honinense  by  Ono  and  Masuda  (1981).  These  are  the  only  x  =  17  counts 
recorded  for  the  Myoporaceae  thus  far  Chinnock  (pers.  Comm..)  considers  the 
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Ono  and  Masuda  (1981)  count  to  be  in  error.  A  single  count  for  Bontia  daphnoides 

(Chinnock,  pers.  comm.)  was  n  =  18.  No  counts  arc  known  lor  other  genera  of 

the  family.  The  cytological  data  give  little  information  of  position  of  the  genus. 

Niezgoda  and  Tomb  (1977)  found  that  the  Leucophylleae  and  Myoporaceae 

have  tricolpate.  diorate  pollen  grams  of  a  distinct  type  not  found  elsewhere  in 

the  Sympetaleae.  Karrfalt  and  Tomb  (1983)  further  noted  that  the  Myoporaceae 

are  distinctive  in  havmg  epithelium-lmed  secretory  cavities  in  young  stems  and 
leaves.  Their  study  showed  that  Leucophyllum  has  air  cavities  in  the  leaves  that 

expand  in  a  similar  manner,  although  these  lack  epithelial  hnings  and  con- 
tents. They  considered  that  tlie  unlmed  air  cavities  of  Leucophyllum  may  be 

homologous  with  the  epithelial-lmed  secretory  cavities  in  Bontia  ol  the 
Myoporaceae.  Lersten  and  Beaman  (1998)  found  no  support  for  the  contention 

that  air  spaces  in  Leucophyllum  were  modified  secretory  cavities  ot  the  type 

found  in  Myoporaceae,  however,  they  did  find  a  single  pair  of  epithelial-lined 
secretory  cavities  at  the  very  leaf  tips  m  three  species  of  Leucophyllum.  These 

did  show  a  morphological  similarity  between  Leucophyllum  and  Myoporaceae. 

Similar  cavities  are  known  from  the  genus  Capraha,  but  its  familial  relation- 
ships are  also  under  investigation  (Lerston  &  Curtis  2001). 

Cariquist  and  Hoekman  (1986)  studied  wood  anatomy  ol  Myoporaceae  and 
noted  that  certain  xylem  differences  of  Leucophyllum  would  exclude  the  genus 

from  the  Myoporaceae,  but  that  there  was  a  overall  similarity  of  the  woods  ol 

Myoporaceae  and  Scrophulariaceae  as  well  as  Gesneriaceae. 

Commentson  other. species:  Since  publication  of  Henrickson  and  Flyr  (1985) 

Guy  Nesom  has  published  two  additional  species  of  Leucophyllum.  Mis  L. 
hmtoniorum  Nesom  from  gypsum  in  the  southeastern  corner  of  Nuevo  Leon, 
southeast  of  Aramberri  (Nesom  1991)  is  distinctive  in  having  a  vestiture  ol  three 

types  of  hairs:  a  very  short  understory  of  stellate-dendritic  hairs  that  form  a  dense 

lelty  base  layer;  a  larger  series  of  stellate-dendritic  hairs;  and  slender  unisenate 
gland-tipped  hairs.  With  age  the  larger  hairs  fall  al  way  leaving  a  closely  pannose 
vestiture  on  both  leaves  and  stems.  The  latter  published  L.  alejandrae  Nesom 

Irom  a  more  arid  gypsum  area  SW  of  Galeana,  Nuevo  l_e6n,  about  68  km  away 
(Nesom  1993),  has  a  similar  vestiture,  but  narrower,  more  crowded  leaves  and 

smaller  flowers.  Subsequent  collections  of  L.  hinionuirum  include  specimens 
with  much  narrower,  more  crowded  leaves,  reducing  the  differences  between 

the  taxa.  Unfortunately,  L.alejamirae  is  known  from  only  two  collections,  only 

one  with  flowers.  More  collections  are  needed  of  L.  aleja  nd  rae  in  order  to  eval  u- 
ate  whether  it  should  be  considered  separate  Irom  L.  hintomorum. 
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BOOK  REVIEW 

Gary  Paul  Nabhan  and  Ana  Guadaluph  Valenzuela-Zapata.  2004.  Tequila!  A  Natural 

and  Cultural  History.  (ISBN  0-8165-1937-4,  pbk.).  The  University  of  Ari- 

zona Press,  355  S.  Euclid,  Ste.  103,  Tucson,  AZ  85719,  U.S.A.  (Orders:  520- 
621-1441,  fax  520-621-8899,  www.uapress.arizona.edu).  $14.95  pbk.,  $29.95 

hbk.,  160  pp.,  20  b/w,  5  V2"  x  9  i/T' 
It  IS  always  a  pleasure  to  share  in  someone  elses  passion.  From  the  very  beginning  of  ihis  book,  it  is 
obvious  that  K-ls.  Valenzuela-Zapata  and  Mr,  Nabham  enjoy  a  passion  lor  the  agave  plant.  They  bring 

us  along  when  they  gaze  over  vast  hillsides  of  blue  agave  and  when  they  compare  varieties  from  all 

areas  of  Mexico.  They  require  us  to  mourn  with  them  how  the  over  planting  of  one  species  has  led  to 
serious  disease  and  infestation  of  the  agave  fields.  They  take  us  into  the  fields  as  the  well  trained 

agave  harvesters,  or  jimadores,  chop  leaves  off  the  agave  to  make  tine  pineapple  shaped  cores  that  will 
be  roasted  and  distilled  into  tequila. 

Where  the  authors  do  not  take  us  is  out  onto  the  patio  to  sip  the  finished  product  with  them  so 

we  can  learn  about  the  different  varieties  and  how  to  choose  a  good  tequila.  The  Mexican  government  s 

descriptions  of  the  lour  kinds  of  tequila  are  on  page  52-3  and  then  a  series  of  pictures  shows  the 

reader  every  stage  of  tequila  production  from  planting  propagules  to  the  aging  process  of  the  fin- 

ished liquor.  Otherwise  there  is  no  tasting  guide,  as  one  might  expect  from  a  book  called  "Wine!"  or 
"Vodka!" 

Good  information  can  be  found  throughout  on  cultivation,  and  there  are  four  appendices  rang- 
ing from  a  glossary  of  terms  to  species  descriptions  of  agaves  used  in  the  tequila  industry.  There  is 

also  material  on  the  cultural  history  of  pulque,  mescal  and  tequila.  The  main  focus  of  the  book  to  this 

reader  remains  the  devastating  effects  of  relying  on  one  species  of  agave.  Whether  or  not  it  was  the 

authors'  intention,  the  next  time  I  take  a  sip  of  tequila  I  will  be  reminded  of  the  "gangrene"  epidemic 
in  the  fields,  which  IS  a  bitter  aftertaste  to  a  favorite  drink.-K'fjrcn  Hal/,  LibraryVolii  nicer.  J3otanica; 

Research  Inslitute  of  Texas,  Fort  Worth.  TX,  76102-4060,  U.S.A. 

SIDA21(1):10.2004 
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ABSTRACT 

Amaranthus  acanthobracteatus  is  described  as  a  new  species  from  the  sand  dunes  at  Bilbao  near  Viesca 

in  southern  Coahuila,  Mexico.  It  is  a  sister  species  to  the  dioecious  A.  acanthochiton,  that  has  been 

recognized  as  a  distinct  genus  Acanthochilon.  Both  species  are  psammophytic,  dioecious  annuals 

with  large  chartaceous,  sharp-pointed  pistillate  bracts.  The  new  taxon  differs  from  A.  acanthochiton 

in  Its  longer,  less  cordate,  distally  recurved  pistillate  bracts,  its  larger  seeds,  larger  pistillate  inflores- 

cences, and  in  many  minor  characteristics.  The  new  species  also  is  larger,  with  pistillate  plants  ma- 
turing as  tumbleweeds. 

RESUMEN 

Se  describe  Amaranthus  acanthobracteatus  como  especie  nueva  para  la  ciencia,  de  las  dunas  de  arena 

de  Bilbao,  cerca  de  Viesca,  en  el  sur  de  Coahuila,  Mexico.  Representa  una  especie  hermana  de  A. 

acanthochiton,  especie  dioica  que  ha  sido  segregada  en  un  genero  distinto,  Acanthochiton.  Ambas 

especies  son  anuales,  dioicas  y  psamofilas,  y  ambas  presentan  las  bracteas  pistiladas  grandes,  cartaceas 

y  puntiagudas.  El  taxon  nuevo  se  distingue  de  A.  acanthochiton  por  las  bracteas  pistiladas  mas  largas, 

menos  cordadas,  y  recurvadas  distalmente,  por  las  semillas  mas  grandes,  por  las  inflorescencias 

pistiladas  mas  grandes  y  por  m  uchas  caracteristicas  de  indole  menor.  Ademas,  las  plantas  de  la  especie 

nueva  son  mas  grandes  y,  al  madurar  y  secarse,  las  plantas  pistiladas  son  dispersadas  por  el  viento. 

INTRODUCTION 

Dioecious  Amaranthus  species  are  native  to  North  America.  They  initially  were 

treated  in  the  genera  Acnida  L.  (with  narrow  pistillate  bracts  and  0-5  pistillate 
sepals)  and  Acanthochiton  Torr.  (with  very  large,  conduplicate,  chartaceous  pis- 

tillate bracts)  (Bentham  &  Hooker  1880;  Standley  1917;  Schinz  1934)  until  Sauer 
(1955)  combined  both  genera  with  the  monoecious  Amaranthus  species.  Sauer 
(1957)  noted  that  hybrids  between  the  taxa  previously  in  Acnida  resulted  in 

fertile  offspring  (Murray  1940),  while  hybrids  between  the  Acnida  group  and 
monoecious  Amaranthus  species  formed  sterile  hybrids,  this  implying  that  the 
Acnida  taxa  may  represent  a  distinct  phylad.  However,  Murray  (1940)  found 

that  hybrids  between  species  of  monoecious  Amaranthus  ohen  produced  ster- 
ile hybrids  as  well.  The  relationship  of  Acanthochiton  to  the  other  dioecious 

taxa  has  not  been  specifically  addressed.  While  some  regional  floras  have  con- 
tinued to  recognize  Acnida  and  Acanthochiton  as  a  distinct  genera  (Correll  & 

Johnston  1970;  Martin  &  Hutchins  1980)  their  combination  with  Amaranthus 

SIDA2in):n-17.2004 
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has  been  recognized  in  tlie  Flora  North  America  series  (Mosyakm  &  Robuison 

2003).  While  AcanthochitonJnitiallyappearsdistinctfromAmaranthu.s.Sauer 

(1955)  points  out  that  the  differences  are  only  quantitative  and  that  the  stami- 
nate  plants  of  the  taxon  are  very  similar  to  those  of  Acnida  species.  Thus  Sauer 

(1955)  placed  Acanthochiton  wrightiiToriwrno  Amaranthus.  Due  to  the  existence 

of  a  previously  published  Amaranthus  wrighiiiS.  Wats.,  he  made  the  combina- 
tion Amaranthus  acanthochiton  (Torr)  Sauer 

In  this  paper,  I  present  a  second  species  related  to  Amaranthus  acanthochiton 
from  the  Bilbao  Dunes  near  the  town  of  Viesca  in  southern  Coahuila. 

TAXONOMY  AND  DISCUSSION 

Amaranthus  acanthobracteatus  Henrickson,  sp.  nov  (Figs.  1,  2).  Typi-:  MliXlCO. 
COAHUlLA:  ca.  37  air  mi  ESE  of  Torreon  on  sand  dunes  at  Bilbao,  C8  mi  NW  ol  Viesca); 

dioecious;  female  plant  8  x  18  dm  tall-wide  with  the  stems  dense,  male  plant  7  x  10 

dm,  with  stems  more  erect  and  open;  25°  25'33.6'N,  102°  53'33.3'W,  3650  ft.  elev.,  13 
Nov  2002,  Hen  lickson  23209 (holotype:  THX;  lsotypf.S:  MEXU  and  to  be  distributed). 

Amaranthus  acanihochito}]  (Torr.)  Sauer  primo  adspcctu  maxiinc  simile,  sed  [3ractcis  Icminis  ad 

maturitatem  angustatis  l^asin  versus  (non  cordatis  ioasi),  spinis  ad  apicem  bracteae  recurvatis,  non 

rectispinis,  bracteis  tenuibus,  non  incrassatis,  suie  reticulis  lateribus,  semmibus  grandioribus  1.7- 
2. 2 (versus  1.2-1.4) mm  longis.etdichasiismagnioribus, CI  amplioribusmagnitudinibus plan tisdillerr. 

Dioecious,  depressed-globose,  coarse  annuals  of  sand-dune  habitats.  Pistillate 

plants  densely  branched,  to  4-9  dm  tall,  9-18  dm  wide;  central  stems  erect,  to 

20  mm  in  diameter  at  the  base;  internodes  3-13  cm  long,  branching  alternately 

throughout;  young  stems  1-1.5  mm  in  diameter,  striate,  mottled  green  between 

the  ±  10  yellowish  ribs.  Staminate  plants  3.5-9  dm  tall,  4-15  dm  wide,  with 
tnore  vertical  stems  to  8  mm  in  diameter  developed  from  basal  decumbent 

stems.  I^eaves  of  pistillate  and  staminate  plants  similar;  basal  leaves  linear-lan- 

ceolate, 5-8(-10)  cm  long,  5-8(-10)  mm  wide,  ascending,  obtuse  to  acute,  apicu- 

late  at  the  tip,  cuneate  at  the  base;  petioles  10-20(-30)  mm  long;  upper-mtlo- 

rescence  leaves  more  linear,  1-5  cm  long,  1-5  mm  wide,  the  margins  of  all  leaves 

strongly  crisped,  whitish,  the  primary-secondary  veins  whitish  beneath.  Pis- 

tillate plants  with  flowers  axillary  to  the  hnear  mid-  upper-stem  leaves,  in  ir- 

regular, dichasial  inflorescences  that  eventuall  y  develop  into  an  elongated  clus- 
ter of  ±  overlapping  bracts  to  25  mm  long,  the  inl  lorescences  dichasial  at  the 

base,  with  the  two  axies  usually  not  branching  above,  the  large,  ovate,  strongly 

folded  bracts  obscuring  the  upper  inflorescence  arrangement,  the  lowest  bracts 

smallest,  to  5  mm  long,  3  mm  wide,  the  mid  bracts  largest,  10-16.5  mm  long,  to 

10  mm  wide,  the  distal,  youngest  bracts  ±  reduced,  8-12  mm  long,  the  bracts 

thickened,  V-shaped  in  transverse  section,  with  the  midvein  straight  or  out- 
wardly curved,  with  the  sharp  tips  reflexed,  the  bracts  rourided,  cordate  only 

with  age  at  the  base,  broadest  in  the  lower  half,  and  tapering  to  the  tip,  the 

adaxial  bract  surface  white  throughout,  the  abaxial  (outer)  bract  surhice  wdiite 

along  the  base,  the  mid  and  distal  portions  green,  not  conspicuously  veined, 
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Fig.  ̂ .Amaranthus  acanthobracteatus.  A.  Pistillate  plant,  ca.  9  dm  tall,  14  dm  wide;  note  density  of  branching.  B.  Lower 

stem  leaf,  showing  characteristic  shape,  long  petiole,  and  strongly  crisped  blade  margins. C,  Staminate  plant,  ca.  8  dm 

tall,  1 .2  dm  wide;  note  open  aspect  of  branching.  D.  Staminate  globose  dichasia  with  anthers.  E.  Pistillate  inflorescence 

showing  characteristic  coloration  and  distal  hook  at  the  long  bract  tip.  F.  Post-mature  pistillate  plant,  upside  down-a 
tumbleweed. 
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2  mm 

Fig.  2.  Comparison  of  pistillate  bracts,  flowers,  seeds  oi  Amaranthus  acanthobracteatus  and  A.  acanthochiton.  A-i:A. 

acanthobracteatus.  Mature  pistillate  bracts,  note  narrow  base,  bract  shape,  and  decurved  tip.  B.  Mature  fruit  with  asso- 

ciated perianth. C.  Mature  seed  (all  from  Henrickson  23209).  D-F:  A.  acanthochiton.  b.  Mature  pistillate  bract,  note  cor- 
date base, folded  reniform  shape,  and  6  straight  terminal  spine.  Also  note  reticulate  venation  pattern  on  the  bract  side. 

E.  Mature  fruit  with  associated  perianth.  F.  Mature  seed  (all  from  Correll  26563). Ihe  1  mm  scale  is  for  mature  pistillate 

bracts  (A,  D);  the  1  mm  scale  is  for  B-C  and  E-F. 

the  outer  margins  thick  membranous,  white,  entire  or  variously  undulate  to 

coarsely  toothed,  (0.3-)0. 5-1.0  mm  thick,  the  midvein  white,  with  age  the  lower 
portion  of  the  bracts  becommg  ±  spongy  and  sometimes  the  mid  portions  and 

margins  also  becoming  spongy  at  maturity.  Pistillate  flowers  with  2-3  sepals, 
the  two  marginal  sepals  largest,  3-4.5  mm  long,  with  one  larger  than  the  other, 
both  swollen-spongy  and  truncate  at  the  base,  the  midribs  green,  excurrent, 
the  whitish  margins  broad  along  the  claw,  and  much  expanded  in  the  ovate 

blade  below  the  acute-obtuse  tip,  the  third  sepal  (when  present)  oblong,  0.8-2.7 
mm  long,  abaxial.  Ovary  compressed;  styles  2-3, 1 .5-2.2  mm  long,  stigmatic  and 

pilose  along  their  inner  surfaces.  Staminate  plants  producing  dichasial  glom- 
erules  of  7-20+  staminate  flowers  at  2-15(-30)  mm  intervals  along  the  upper 

stems,  the  glomerules  subtended  by  narrow,  crisped-margined  leaves;  bracts 
1.2-2(-3.8)  mm  long,  sepal  like  in  structure,  white  scarious  except  along  the 

green,  excurrent  midvein;  sepals  5,  oblong-elliptical,  concavo-convex,  3.3-4.3 
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mm  long,  1.2-1.4  mm  wide,  scarious  except  along  the  slender  green  midveins, 
rounded  to  2-toothed  at  the  tips,  the  midveins  excurrent  for  0.4-0.9  mm,  the 
sepals  strongly  spreading  at  anthesis  exposing  the  anthers;  anthers  5,  oblong, 

2-2.2  mm  long,  ±  0.7  mm  wide  (before  anthesis),  apiculate  at  the  tip,  yellow, 

post-anthesis  anthers  1.5-1.7  mm  long,  the  filaments  initially  0.9  mm  long, 
elongating  to  2.0  mm  at  anthesis.  Mature  utricles  compressed  obovate,  membra- 

nous, the  body  to  2.3  mm  long,  to  1.5  mm  wide,  with  a  visible  circumscissile  line 

of  dehiscence  in  the  distal  third,  the  bottom  portion  smooth  or  rugose,  the  cap 
rugose  or  not,  ±  beaked  below  the  filiform  styles.  Seeds  compressed  obovoid, 

smooth,  shiny,  reddish^brown  to  reddish-black,  1.7-2.2  mm  long,  1.3-1.6  mm  wide 

and  0.8-1.05  mm  thick,  the  embryo  radicle  pointing  downward.  Figs.  1, 2. 
Additional  collections:  Me.xico.  Chihuahua:  36  air  tni  ENE  of  Escalon  along  trail  to  Esmaralda  m 

Bolson  de  Mapimi  region  of  CDR  .scrub;  dioecious  annual  on  sandy  knoll,  near  26°  57'N,  103°  52'W, 
3500  ft,  19  Sep  1972,  Henhckson  77.15  (RSA);  Coahuila.  Sand  dunes  near  Bilbao,  6  mi  via  Hwy  91,  S  of 

Mex  Hwy  40,  robust  annual  to  5  dm  tall,  in  active  dunes,  25°  25'N,  102°  55'W,  12  Sep  1984,J.£.  Bowers 
2930,  with  T.L  Burgess,  R.M.  Turner  {AR\7J:  ±  37  air  mi  ESE  of  Torreon.  on  the  sand  dunes  at  Bilbao, 

on  Hwy  68,  about  10  mi  NW  of  Viesca,  near  25°  25'N,  f02°  53'W.  ±  1000  m,  17  Oct  2002,  Henrickson 
23171,  with  D.  Riskind;  same  locality  13  Nov  2002;  Henrickson  23202;  23203,  23204,  23205,  23208; 
23206, 23207;  all  TEX  and  to  be  distributed. 

There  is  no  question  that  the  new  taxon  is  related  to  Amaranthus  acanthochiton. 

Both  are  branched  dioecious  annuals  of  dune  systems  or  sandy  soils.  In  both 
the  leaf  blades  are  crispate;  both  have  broadened  and  thickened  pistillate  bracts 

that  fold  over  flowers  and  fruit.  Both  have  two  large  pistillate  sepals  and  1-3 
smaller  ones. 

But  Amaranthus  acanthochiton  differs  from  the  new  taxon  m  several  fea- 

tures (Fig.  2).  The  bracts  oi  A.  acanthochiton  are  more  reniform  m  two-dimen- 
sional outline,  typically  cordate  at  the  base,  the  sharp  tip  is  straight  or  only 

slightly  curved  (but  not  distinctly  deflexed  at  the  tip),  the  green,  mid-bract 

becomes  thickened,  spongy  and  develops  a  conspicuous  raised-reticulate  ve- 
nation pattern  on  the  outer  base  surface  at  maurity,  the  outer  membranous 

margins  are  more  strongly  erose-crenate,  typically  much  narrower,  (0.4-0.6  mm 
wide),  and  the  mature  pistillate  inflorescences  are  smaller,  with  fewer  flowers. 

Also,  in  Amaranthus  acanthochiton,  the  pistillate  flowers  have  two  larger  mar- 

ginal, clawed  sepals,  and  may  have  1-3  smaller,  oblong,  membranous  sepals,  1 

on  one  side,  and  0-2  on  the  other  face,  however,  in  the  smallest  bracts,  the  pistil- 
late flowers  may  just  have  5  small,  oblong  sepals.  Overall  the  sepals  in  A. 

acanthochiton  are  similar  to  those  of  the  new  species.  But  m  some  collections 

the  blades  of  the  larger  sepals  can  become  strongly  expanded  and  develop  a 
branching  network  of  veins  and  have  denticulate  margins  (Fig.  2  E).  The  larger 
sepals  may  also  develop  thickened,  spongy  bases  at  maturity  as  in  the  new  taxon. 

Seeds  in  both  are  similar  in  orientation,  color  and  shape,  but  are  smaller  (1.2- 
1.4  mm  long,  0.95-1.05  mm  wide)  in  A.  acanthochiton. 
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Amt/rant  hii.s  dt-rt  nt/i<)c-h  (ton  is  known  from  sandy  flats  and  dunes  from  east- 
em  Arizona  (Navajo,  Greenlee  COS.);  western  New  Mexico  (San Juan,  Rio  Arriba, 

McKinley,  Valencia,  Catron,  Socorro,  Otero,  Dona  Ana,  I.una,  and  hlidalgo 

COS.);  Texas  (El  Paso,  Hudspeth  and  Jeff  Davis  cos.)  and  northern  Mexico,  Chi- 
huahua (Samalayuca  Dunes  south  of  Cd.  Juarez)  (Saner  1955).  Reports  by  Turner 

et  al.  (2003)  of  the  species  in  Brewster,  Presidio  and  Webb  cos.  h^ive  not  been 
substantiated. 

In  Amflranthus6(cantf!obracteatu.s,staminate  plants  have  a  much  more  open 

habit  than  the  pistillate  plants  as  can  be  seen  in  Fig.  1 A-B.  Staminate  plants  branch 
at  the  base  and  the  vertical  lateral  stems  have  fewer  lateral  branches  creating 

an  open  growth  form  that  woufd  appear  to  allow  for  air  ffow  between  the  stems 

and  outward  dispersal  of  poflen  from  the  plants  (Fig.  IC).  Tlie  pistillate  plants, 

in  contrast,  are  more  densely  branched  at  the  base  and  above;  the  plants  iorming 

a  dense  broadly  globose  growth  form  with  the  main  lateral  branches  curving 

upward.  That  would  presumably  cause  entering  pollen  to  slow  down,  perhaps 

increasing  the  possibility  of  finding  a  suitable  stigmatic  surface. 

The  plants  are  well  known  to  the  local  public  and  in  wet  years  are  very 
common  on  the  dunes  where  they  occur  nearly  exclusively  with  Tidestromea 

lanuginosa  (Nutt.)  Standi.  The  plants,  along  with  those  ol  Tidcstromia 

lanuginosa,  are  gathered  for  animal  feed  by  local  townfoff<.  The  local  name  for 

the  plant  is  "Torillo"  or  "Herba  Voladora,"  the  latter  (flying  herb)  implying  that 

the  plants  become  tumbleweeds  at  maturity  The  overall  architecture  of  the  pis- 
tillate plants  is  very  similar  to  that  of  Salsola,  (Chenopodiaceae)  the  Russian 

thistle,  and  a  later  trip  to  the  type  locality  showed  that  mature  plants  indeed 

become  tumbleweeds  (Fig.  IF).  However,  unlike  Salsola,  where  a  distinct  abscis- 

sion layer  forms  at  the  stem-root  junction,  no  distinct  abscission  layer  forms 
between  roots  and  stem.  Rather,  as  the  plants  mature,  their  fleshy  roots  die,  dry 

out,  and  eventually  break  away  leaving  the  broadly  globose  plants  to  tumble 

across  the  dunes  dispersing  the  pistillate  infructescences  and  seeds. 
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BOOK  REVIEW 

BpNOiT  Dayrat.  2003.  Les  botanistes  et  la  flore  de  France:  trois  siecles  de  decouvertes. 

(ISBN  2-85653-548-8).  Publications  Scientifiques  du  Museum  national 

d'Histoire  Naturelle,  57,  rue  Cuvier,  1-75005  Pans,  FRANCE.  (Orders:  Tel. 

[33]  (0)  1-40  79  3700;  Fax  [33]  (0)1-40  79  3858;  e-mail:  diff.pub@mnhn.fr). 

Price  not  given,  690  pp.,  lUus.,  color  plates,  portraits,  6  V2"  x  9  i/-"- 

This  massive  work  ol'  scholarship  is  not,  Dayrat  declares,  a  history  of  botany  in  France  but  rather  the 
history  ol  the  discovery  ol  plants  in  France  Irom  1753  to  the  early  twentieth  century.  I  le  details  the 

lives  of  those  authors  of  at  least  one  species  considered  valid  in  current  flora.  The  lives  of  the  early 

doctors,  pharmacists,  members  of  the  military  and  of  the  clergy,  essentially  amateurs,  their  explora- 
tions through  the  various  regions  of  France,  their  personal  triumphs  and  tragedies,  the  political  and 

intellectual  intrigues  make  lascinatmg  reading.  B\^  their  associations  many  additional  botanists  are 
cameoed  in  extensive  footnotes,  which  also  include  bibliographical  details  of  published  works  as 

well  as  references  from  many  often  obscure  resources,  such  as  regional  botanical  journals.  Each  bi- 
ography concludes  with  the  valid  species  the  author  described;  these  species  are  again  listed  under 

the  author's  name  in  a  separate  section.  Every  person  cited  is  indexed  in  one  ol  two  indices,  the  other 
being  comprehensive. 

N4uch  botanical  history  is  necessarily  included  in  these  biographies:  the  history  oi  botanical 

investigations  ol  such  mlluential  persons  as  Lamarck  and  Jussieu,  ol  Candolle,  ol  the  eccentric  Al- 

cxisjordan;  the  first  microphotography  by  Brebisson,  and  the  development  ol  the  academic  disci- 
pline of  botany.  There  is  also  considerable  history  of  the  many  botanical  and  Einnaean  societies 

throughout  France  and  the  establishment  of  her  numerous  botanical  gardens. 

As  a  final  word  Dayrat,  a  post-doctoral  student  at  the  California  Academy  ol  sciences,  reflect- 
ing on  Calilornia  plants, urges  the  documentation  ol  the  history  of  discoveries  ol  fauna  and  flora 

throughout  the  world. 

This  is  an  importani  work  and  should  be  made  accessible  to  all  botanists  and  those  m  related 

sciences.— Jocinn  Kargcs,  Bolanicul  Research  Institute  ofTexas,  Fort  Worth,  TX,  76102-4060,  U.S.A. 
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ABSTRACT 

Four  taxa  of  Eri^cwn  are  raised  from  \'arietal  to  specific  rank:  E.  hrewcri  var  klamathensts  to  E. 
klamathensis  (Nesom)  Nesom,  comfj.  et  stat,  nov..  E.  dccumhens  var  rohustior  to  E.  robustior  (Cronq.) 

Nesom,  comb,  et  stat.  nov.,  E.  cngclmannii  var  davisii  to  E.  davisii (Cronq.)  Nesom,  comb. et  stat.  nov.. 

and  E.  utahensis  var.iparsijolius  is  treated  as  E.  sparsijolius  Eastw.  The  morpbological  distinctions  ol 

these  taxa  are  equivalent  to  those  ol  other  accepted  species  of  Erigeron.  Erigeron  poliospermus  \'ar 
disciformis  (Cronq.)  Nesom,  comb,  ct  stat.  nov.  is  raised  in  rank  from  E.po/tosperm us  forma  Jisci/ormts. 

Erigeron  clokeyi  var.  pinzliae  Nesom,  var  nov,  occupies  the  major  portion  of  the  range  of  the  species; 

the  typical  variety  is  restricted  to  Clark  Co.,  Nevada.  Erigeron  greenei  Nesom,  noin.  nov,  representing 

a  species  endemic  to  California,  replaces  the  later  homonym  Erigeron  angustatus  Greene.  Erigeron 

tracyi  Greene  is  an  earlier  name  for  E.  colomcxicanus  A.  Nels.  Taxonomic  clarifications  are  provided 

for  t".  acris,  E.  uncialis  and  E  cavernensis,  and  for  the  interrelated  species  E.  radicatiis.  E.  och  roleiicus, 
E.  lackschewitzii,  s^nd  E.parryi.  A  lectotype  is  designated  for  E.stenophyllusvar.  tetrapkurus. 

RESUMEN 

Cuatro  taxa  de  Erigeron  se  elevan  del  rango  varietal  al  especifico:  H.  hreweri  var  Mamathensis  a  E. 

klamathensis  (Nesom)  Nesom,  comb,  el  stat.  nov,  E.  decumhens  var.  robustior  a  E.  rohustior  (Cronq.) 

Nesom,  comb,  et  stat.  nov.,  E.  engdnwnnu  var  duvisii  a  E.  davisii  (Cronq.)  Nesom,  comb,  et  stat.  nov,  y 

E.  utahensis  var  sparsijolius  es  tratado  como  E.  sparsijolius  Eastw.  Las  diferencias  morfologicas  de 

estos  taxa  son  equivalences  a  las  de  otras  especies  aceptadas  de  Erigeron.  Erigeron  poliospermus  var 

disciformis  (Cronq.)  Nesom,  comb,  et  stat.  nov,  se  eleva  de  rango  desde  E.  poliospermus  forma 

disciformis.  Erigeron  clokeyi  var  pinzliae  Nesom,  var  nov,  ocupa  la  mayor  parte  del  area  de  la  especie; 

la  variedad  tipica  esta  restringida  a  Cfark  Co.,  Nevada.  Erigeron  greenei  Nesom,  nom.  nov,  que 

represen  ta  una  especieendemicade  Cat  if  ornia.reem  plaza  al  homonimo  posterior  Erigeron  flngusi  at  lis 

Greene.  Erigeron  tracyi  Greene  es  un  noinbre  mas  antiguo  para  £.  colomexicanus  A.  Nels.  Se  ofrecen 

clariticaciones  taxonomicas  para  E.  acris.  E.  uncialis  y  E.  cavernensis.  y  para  las  especies  interrela- 
cionadas  E.  radicalus,  E.  ochroleucus.  E.  lackschcwilzii,  y  E.  parryi.  Se  designa  un  lectotipo  para  E. 

stenophyllus  var  tetrapkurus. 

Taxonomic  modifications  are  required  for  North  American  Erigeron  L.,  preced- 

mg  a  treatment  of  the  genus  for  the  Flora  of  North  America  project.  A  new  va- 

riety is  described,  a  replacement  name  is  provided  for  a  species  currently  rec- 
ognized by  a  later  homonym,  one  taxon  is  raised  from  the  rank  of  forma  to 

variety,  and  four  taxa  previously  recognized  as  varieties  are  treated  at  specific 

rank.  Morphological  distinctions  ol  these  former  varieties  are  as  significant  as 

those  separating  many  other  species  of  Erigeron,  and  species  rank  is  consistent 

SIDA21(1):19-39.2004 
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with  current  ti^xonomy  within  the  genus.  Clarifications  of  the  taxonomic  status 

of  other  taxa  also  are  provided.  Fuller  morphological  descriptions  will  be  pro- 
vided m  the  FNA  treatment. 

Erigeron  breweri  var.  klamathensis  at  specific  rank 
Erigeron  klamathensis  (Nesom)  Nesom,  comb,  et  stat.  nov.  Basionym:  Erigeron 

hrewen  A.  Gray  var.  klamathensis  Nesom,  Phytologia  72:175.  1992.  Typf,:  U.S.A. 

CALIFORNIA.  HuMBOroT  Co.:  Trinity  Summit,  2  mi  SE  of  Devil's  Hole,  exposed 
rocky  points  in  woods,  westerly  exposure,  26  Jul  1935, J.P  Tracy  15515  (holOTYPE: 
UQ;  lS0TYPF.S:Ji:PSU40!,  TEX!). 

Flowering  Jun-Sep.  Outcrops,  ridges,  crevices,  rocky  slopes,  over  shale,  granite, 

serpentine,  pendotite,  chaparral,  oak-pme,  lir-oak,  mixed  evergreen  woodlands; 

(450-)700-2150  m;  California,  Oregon. 
Frior  to  the  recognition  of  var  klamathensis,  most  previous  identifications 

had  referred  these  plants  to  the  sympatric  Erigeron  foliosus  Nutt.  var.  confinis  (TJ. 

Howell)  Jeps.  I  originally  treated  var  klamathensiswkhm  E.  hreweri  A.Gray  (Nesom 

1992a)  primarily  because  of  similarities  in  vestiture  and  habit  but  here  hypoth- 
esize that  a  closer  relationship  of  var  klamathensis  is  more  likely  with  E.Joliosiis. 

Recognition  of  E.  klamathensis  at  specific  rank  emphasizes  its  geographic  and 

morphological  distinctions  and  its  ambiguous  evolutionary  atlinity. 

Erigeron  klamathensis  occurs  in  the  Klamath  Ranges  of  Siskyou,  Trinity, 

and  Shasta  counties,  California,  and  adjacent  Oregon  (Nesom  1992a,  Map  5).  it 

is  disjunct  from  E.  hreweri,  which  is  distributed  in  the  Sierra  Nevada,  south- 
western California,  and  parts  of  the  Great  Basm  province  (Nesom  1992a,  Maps 

3  and  4)  and  is  more  similar  in  range  and  ecology  to  E.foliosus,  which  is  prima- 
rily a  species  of  coastal  ranges  (Nesom  1992a,  Maps  6  and  7). 

Erigeron  klamathensis  produces  glandular  phyllaries  similar  to  those  of  E. 

hreweri  var.  hreweri  and  strongly  lignescent  bases  like  E.  hreweri  var.  porphy- 

reticus  (as  well  as  E.Joliosus  var.  confinis).  The  spreading-def  lexed  orientation 
of  the  stem  vestiture  in  E.  klamathensis  is  similar  to  that  commonly  found  m  E. 

hreweri,  but  the  sparsely  pilose-hirsute  vestiture  of  long,  stii  I  hairs  differs  from 
the  hirsutulous  vestiture  of  £.  hrewen. 

Caulme  vestiture  in  Erigeron  foliosus  is  consistently  antrorsely  strigose  to 

nearly  or  completely  absent,  but  the  habit  ol  E.  foliosus  Nutt.  var  confinis  is  nearly 

identical  to  that  of  E.  klamathensis  and  the  phyllaries  are  similarly  glandular 

Their  similarity  in  overall  appearance,  geography,  and  ecology  has  led  to  mixed 

collections:  e.g.,  a  collection  from  Josephine  Co.,  Oregon  (Denton  2^09,  HSC)  has 

one  plant  of  E.  klamathens\sd.nd  several  stems  ot  E.Joliosus  var  confinis,  show- 
ing no  intermediacy.  Intermediates  between  the  two  are  encountered  but  they 

are  not  common. 

The  rayless  Erigeron  petrophilu.s  var  vi.sc(tiu/us(A.  Gray)  Nesom  also  is  simi- 
lar in  habit  to  E.  klamathensis,  has  similar  involucral  vestiture,  and  is  partially 
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sympatric  with  it  (Nesom  1992a,  Map  8).  Var.  viscidulus  should  considered 

among  possible  close  relatives  of  E.  klamathensis. 

The  radiate  taxa  under  consideration  can  be  identified  by  the  following 

contrasts.  Erigeron  hreweri  is  represented  in  the  key  by  var.  hreweri  because  it 

is  the  only  variety  of  E.  hreweri  similar  to  E.  klamathensis  in  its  densely  glan- 

dular phyllaries  lacking  non-glandular  hairs. 
1.  Stems  strigose  to  glabrate    Erigeron  foliosus 

1 .  Stems  hirsute  to  hispid-hirsute  or  pilose-hirsute. 

2.  Stems  arising  from  slender,  woody  basal  offsets,  these  from  a  strongly  devel- 

oped, woody  root;  hairs  of  stems  0.5-1  mm  long;  inner  phyllaries  with  broad, 
white,  thickened  margins,  lacking  distinctly  demarcated  green  apical  areas    Erigeron 

l<lamathensis 

2.  Stems  arising  from  slender  fibrous-rooted  rhizome-like  bases,  without  a  strongly 

developed  woody  root;  hairs  of  stems  0.1-0.4  mm  long;  inner  phyllaries  with 

green  apical  areas     Erigeron  breweri  var.  breweri 

In  addition  to  the  difference  in  vestiture,  stems  of  E.  klamathensis  average  con- 

siderably shorter  than  E.  foliosus  var  confinis  [6-15(-20)  cm  tall  vs.  (10-)15-35 

(-50)  cm]  and  the  root  system  usually  is  distinctly  thicker  and  woodier  than  in 
var  confinis. 

Erigeron  decumbens  var.  robustior  at  specific  rank 
Erigeron  robustior  (Cronq.)  Nesom.,  coimb.  et  stat.  nov.  BASIONYM:  Erigeron 

decumbens  Nutt.subsp,  robus(iorCronq.,Brittonia  6:174. 1947.  Erigeron  decumbens 
Nutt.  var  robustior  (Cronq.)  Cronq.,  Vase.  Pi.  Pacific  Northwest  5:175.  1955.  Type: 
U.S.A.  CALIFORNIA.  Humboldt  Co.:  valley  of  South  Yager  Creek,  26  Jun  1932,J.P 
Tracy  10252  (holotype:  UC). 

Erigeron  robustior  is  known  from  Humboldt,  Trinity  and  Mendocino  counties 

in  northwestern  California  and  is  disjunct  from  E.  decumbens,  which  is  known 

from  six  counties  of  northwestern  Oregon.  The  two  taxa  also  are  separated  by 

consistent  morphological  differences  (key  below).  It  is  possible  that  E.  decumbens 

and  E.  robustior  have  an  evolutionary  sister  relationship,  but  the  magnitude  of 

difference  between  them  is  consistent  with  other  accepted  species  of  Erigeron, 

particularly  within  the^Erigeron  eatonii  A.Gray  group,"  of  which  they  are  a  part. 
1.  Involucres  (4,5-)5-6  mm  high,  9-12  mm  wide,  phyllaries  linear-lanceolate,  a  pica  lly 

linear-acuminate;  disc  corollas  3-3.5  mm  long;  cypselae  1.2-1.6  mm  long;  heavy 

soils  in  seasonally  wet  or  dry  upland  prairie  grasslands;  1 00-300  m  elev.      Erigeron 
decumbens 

1.  Involucres  6-8.5  mm  high,  12-18  mm  wide,  phyllaries  narrowly  oblanceolate  to 

lanceolate,  apically  acute  to  acuminate;  disc  corollas  3.5-4.5  mm  long;  cypselae 

(1 .8-)2-3.2  mm  long;  rocky  or  gravelly  slopes,  sometimes  over  serpentine,  glades 

and  meadows,  sagebrush;  700-1 500  m  elev.     Erigeron  robustior 

Comments  regarding  the  biology  of  Erigeron  decumbens  sensu  stricto  on  the 

Center  For  Plant  Conservation  website  (CPC  2003)  note  the  following:  "This 
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rare  species  spreads  vegetati  vely  via  rhizomes  over  very  short  distances  [of  ]  about 

4  inches  (<10  cm).  Since  plants  often  grow  in  clumps,  it  is  often  difficult  to  dis- 

tinguish individuals."  In  the  FNA  treatment,  these  'rhizomes'  are  described  as 

'rhizomiform  caudex  branches;'  plants  ol  t.  robustior  mostly  grow^  singly  with- 
out similar  vegetative  reproduction,  but  the  distinction  is  not  absolute,  because 

E.  robustior  also  occasionally  produces  rhizomiform  branches. 

Three  collections  of  plants  of  the  Erigeron  eatonii  group  from  withm  the 

geographic  range  of  E.  robust  ior  are  smaller  in  stature  and  have  smaller  heads 

with  elliptic-oblanceolate  phyllaries,  compared  to  E.  rohustlor.  They  may  rep- 

resent an  undescribed  entity.  Strother  (1987)  annotated  these  collections  as  "E. 

dccumhens  var.  rohustior  vel  aff.,"  indicating  that  their  identity  was  uncertain. 
Specimens  e.xammcd:  CALIFORNIA.  Humboldt  Co.:  near  Mad  River  Buttcs,  47  39  ft,  meadow,  28  Jun 

\9d0,  Ba kcr  2479  (HSC),  Baker  2499  (HSC); Jack  Rabbit  Valley,  along  Swayback  Ridge  4-wheel  drive 
road  1  mi  S  ol  jet  with  Forest  Service  road,  meadow,  4900  It,  10  Jun  1980,  Nehon  and  Nelson  5395 

(HSC).  Blankinships.n.  (UC  87680,  fide  Strother),  1  Jul  1893,  from  "Mad  River."  may  be  the  same  entity 

Eiigeron  engelmannii  var.  davisii  at  specific  rank 
Erigeron  davisii (Cronq.)  Nesom, comb. et  Stat,  nov  BAS\ONYM:Erigeron engelmannii 

A.  Nels.  subsp.  davisii  Cronq.,  Leafl.  W  Bot.  3:i67.  1942.  Erigeron  engelniannii  A. 
Nels.  var  davisii  (Cronq.)  Cronq.,  Vase.  PI.  Pacific  Northwest  5:177. 1955.  LhCTOTYPE, 
selected  here:  U.S.A.  IDAHO.  Idaho  Co.:  Whitebird  summit,  moist  woods,  range  2 
east,  township  29  north,  14  Jun  1941,  R.J.  Davis  3254  (MIN;  ISOLECTOTYPR:  UC). 
Cronquist  (1947)  cited  the  two  collections  as  type  material,  but  he  did  not  specify 

a  holotype.  Tlie  MIN  sheet  is  annotated  by  Cronquist  as  'type  sheet'  (fide  A.C. Cholcwa). 

Flowering  (Apr-)May-Juf  Bare,  rocky  ridges  and  slopes,  basalt  outcrops,  sparsely 
vegetated  woodland  openingsor  edges,  commonly  with  grasses;  1200-1800  m; 
Idaho,  Oregon. 

Erigeron  davisii  occurs  in  Idaho  and  eastern  Oregon  and  is  geographically 
disjunct  Irom  the  range  ol  E.  cngelniannii,  which  occurs  over  a  wider  area  to 

the  south  and  east  (Fig.  1).  The  two  are  morphologically  distinct  (key  below), 

and  features  oi  E.  davisii  indicate  that  it  probably  is  equally  or  more  closely 

related  to  E.  poliospermus  A.  Gray,  E.  disparipUus  Cronq.,  E.  nanus  Nutt.,  and 

others.  These  species  are  characterized  by  non-glandular  stem  hairs  of  mark- 

edly unequal  lengths,  petiole  margins  coarsely  spreading-ciliate  with  thick- 

based  hairs,  coiling  ray  corollas,  and  a  tendency  for  strigose-sericeous  achenes. 

Erigeron  davisii  is  distinct  among  these  species  primarily  in  its  antrorsely  ap- 
pressed  stem  hairs;  the  orientation  o(  the  stem  vestiture  also  probably  is  the 

reason  that  it  has  been  hypothesized  to  be  closely  related  to  E.  engelmannii. 

Erigeron  engelmannii  is  similar  to  E.  davisii  in  habit,  leaf  morphology, 

coarsely  ciliate  petiole  margins,  and  has  cauline  vestiture  of  nonglandular  hairs 

of  disparate  length,  but  it  is  hypothesized  here  to  be  most  closely  related  to  E, 

pumilus  Nutt.  and  E.  eoncinnus  (Hook.  &  Arn.)  Torr  &  A.  Gray,  in  agreement 
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Fig.  1 .  Distribution  of  Erigeron  davisii  and  f.  engelmannii.  Solid  symbols  are  from  collections  at  NY  and  BRIT.  Open  circles 

are  from  internet-posted  maps  (Rocky  Mountain  Herbarium  1998;  Albee  et  al,  1988)  and  from  Cronquist  (1947). 

with  observations  of  Cronquist  (1947A  who  noted  close  similarities  among  these 
taxa.  All  three  have  ray  corollas  very  narrow  (0.8-1.1  mm  wide  vs.  1.2-1.8  mm 

wide)  and  ref  lexing  at  the  tube-lamina  junction  (vs.  broader  and  coiling  at  the 
tips),  disc  corollas  distinctly  inflated  and  indurate  above  the  tube  (vs.  not  in- 

flated or  indurate),  and  achenes  oblong  (vs.  narrowly  obovate).  Erigeron 
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engelmannii  shares  with  E.  concinnus  the  unusual  combination  ol  densely 

short-hairy  disc  corollas  and  an  outer  pappus  of  narrow  to  broad  scales. 
In  contrast  to  E.  pumilus  and  E.  concinnus  and  their  other  close  relatives, 

the  stems  and  leaves  ol  E.  engelmannii  do  not  have  dense,  minute  glandularity 

and  ray  corollas  appear  not  only  to  reflex  (as  in  the  E.  punulus  group)  but  also 

to  coil  at  the  tips  (as  in  the  E.  poliospermus  group).  This  apparent  combination 

of  ray  behaviors  in  a  single  species  is  rare  in  Erigewn.  In  sum,  E.  engelmannii 

has  features  of  both  the  E.  pumilus  group  and  the  E.  poliospermus  group. 

1.  Involucres  3.5--5(-6)  mm  high;ray  corollas  5-10  mm  long, laminaeO.8-1.1  mm  wide, 

apparently  both  coiling  at  the  tips  and  reflexing  at  the  tube-lamina  junction;  disc 

corollas  inflated  and  indurate  above  the  tube,  puberulent;  cypselae  1.4-1.8  mm 

long,  oblong;  outer  pappus  of  narrow  scales  or  setae   Erigeron  engelmannii 

1.  Involucres  5-8  mm  high;  ray  corollas  8-14  mm  long,  laminae  1.2-1.8  mm  wide, 

coiling  at  the  tips,  not  reflexing;  disc  corollas  not  inflated  or  indurate,  glabratc; 

cypselae  2.1  -2.5  mm  long,  obovate;  outer  pappus  of  setae    Erigeron  davisii 

Stems  and  involucres  of  E.  davisii  are  more  densefy  hairy  than  in  E.  engclma  n  ni  i, 

easily  seen  with  a  collection  of  specimens  of  both;  the  difference  is  difficult  to 
characterize  in  a  key. 

Erigeron  poliospermus  forma  disciformis  at  varietal  rank 

Populations  of  discoid  plants  of  Erigeron  poliospermus  from  localities  in  central 

Oregon  were  originally  treated  by  Cronquist  at  rank  of  forma.  Geographically 

discrete  discoid  population  systems,  without  other  morphological  dillerentia- 
tion,  are  generally  recognized  at  varietal  rank  in  other  species  ol  Erigeron. 

Erigeron  poliospermus  A.  Gray  var  disciformis  (Croncp  Nesom,  comb,  et  stat. 

nov.  Erigeron  poliospermus  A.  Gray  forma  disciform  is  Cronq.,  Brittonia  6:1^4. 1  '-)47. 
Typf:  U.S.A.  OREGON.  CROOK  Cci:  near  camp  on  Hay  Creek,  rocky  hillsides,  840 
m,  12Jun  1894, J.B,  /.cikrg2i2(iiorOTYPF:  NY;  isotypf,:  GH). 

1.  Stems  branched  at  or  below  midstem,  basal  leaves  and  branches  originating  on 

elongate  internodes  from  proximal  1  -6  cm  of  primary  stem;  stems  and  involucres 

densely  minutely  glandular,  without  non-glandular  hairs  or  sparsely  hirsute      Erigeron 

poliospermus  var  cereus 
1.  Stems  unbranched,  basal  leaves  and  stems  originating  from  compressed  nodes  al 

the  caudex  apex;  stems  and  involucres  sparsely  minutely  glandular  and  densely 
hirsute. 

2.   Heads  discoid,  ray  florets  absent   Erigeron  poliospermus  var,  disciformis 

2.   Heads  radiate,  ray  florets  present  and  conspicuous   Erigeron  poliospermus  var. 

poliospermus 

Erigeron  utahensis  var.  sparsifolius  at  specific  rank 

Gronquist  (1947,  p.  273)  observed  that  Erigeron  utahensis  A.  Gray  and  E. 

sparsifolius  Hastw.  "intergrade  so  completely  that  specific  recognition  is  scarcely 

possible"  and  treated  them  within  a  single  species,  kle  later  noted  (Gronquist 

1994,  p.  342)  that  "the  species  consists  of  two  wholly  mtergradient  varieties  of 
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Fig. 2.  Distribution  of  fr/?eronofo/!ens/jandf.5paf5/fo//u5.Records  are  from  collections  at  NY  and  BRIT,as  well  as  several 

citations  from  Cronquist  (1947). 

Strikingly  different  aspect."  A  large  set  of  collections  (NY)  confirms  the  "strik- 

ingly different  aspect"  of  these  taxa  and,  in  contrast  to  Cronquist's  view,  indi- 
cates that  they  are  distinct  in  morphology  as  well  as  phenology.  The  two  are 

sympatric  over  a  significant  area  (Fig.  2)  and  are  ecologically  similar,  but  in 
Washmgton,  Garfield,  and  western  Kane  counties,  Utah,  where  E.  utahensis  is 

abundant,  E.  ̂parsifolius  apparently  does  not  occur.  In  San  Juan  Co.,  Utah,  where 

both  are  common,  apparent  intermediacy  in  some  collections  may  be  evidence 

of  hybridization,  but  more  generally,  E.  sparsifolius  has  been  identified  consis- 
tently and  it  appears  to  be  reproductively  isolated  from  E.  utahensis.  The  view 

that  they  are  "wholly  intergradient"  is  not  corroborated  by  herbarium  mate- 
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rial.  And  apparently  from  field  observations,  A.H.  fiolmgren  noted  (label  of 

Holmgren  16229,  NY,  San  Juan  Co.)  that  E.  sparsiJoUus  is  "specifically  distinct 
fron^  E.  utahensis."  The  two  species  can  be  identified  by  the  following  contrasts. 

1.  Cauline  leaves  linear,  bracteate,  relatively  ever^  sized  above  midstem  and  continu- 

ing to  innmediately  proximal  to  heads;  heads  (1  -)3-l  0  from  branches  well  above 

midstem;  involucres  3-5  mm  high, 5-8  mm  wide;  ray  florets  1 0-1 4(-20),  corollas  4- 

8  mm  long;disc  corollas  viscid-puberulent  with  blunt-tipped  hairs;flowering  Jun- 

Sep   „  Erigeron  sparsifolius 

1.  Cauline  leaves  gradually  smaller  distally,  absent  proximal  to  heads;  heads  l-3(-5) 

from  branches  from  midstem  or  above;  involucres  5-7  mm  high,  (7-)12-15  mm 

wide;ray  florets  28-40, corollas  10-18(-20)  mm  long; disc  corollas  sparsely  strigose- 

villous  with  needle-like  hairs;flowering  mid  Apr-Jun(-Jul)     Erigeron  utahensis 

Erigeron  sparsifolius  Eastw,  Proc.  Calif.  Acad.  Sci.  2, 6:297.  f 896.  Erigeron  utahensis 
A.  Gray  van  sparsijolius  (Eastw.)  Cronq.,  Bnttonia  6:273. 1947,  Typh:  U.S.A.  UTAH. 
SanJuan  Co.:  Willow  Creek,  14Jul  1895,  A.  Hastwood  48(holotype:  CAS;  ISOTYPE.S: 
GH!,  US!). 

Wyomin^ia  vivax  A.  Nels.,  Bot.  Gaz.  56:70.  1913.  TYl'li:  U.S.A.  SanJuan  Co.:  Geyser  Canyon,  [east 
slope  of  La  Sal  Mountains,]  dry  rocky  hills,  9000  ft,  30 Jul  1912,  E.P.  Walker  355  (llOLOrYPli: 

RM;ISOTYPn;GH!,USi). 

Floweringjun-Sep.  Rocky  or  sandy  soil,  soil  pockets  and  crevices  in  sandstone, 

canyon  bottoms,  stream  terraces;  1100-1700  m;  Arizona,  Colorado,  Utah. 

Erigeron  utahensis  A.  Gray  Proc.  Amer.  Acad.  Arts  16:89. 1881.  Type:  USA.  UTAH. 
IKanf.  Co.:]  Kanab,  Mrs.  A,P  Thompson  s.n.  (holotype:  GHI;  internet  image!). 

Eriv,eron  slenophyllus  var.  tetnipleurus  A.  Gray,  Proc.  Amer,  Acad.  Arts  8:650.  1873.  Iirii^t'wn 
let  rupleurus  (A.  Gray)  Heller,  Bull.  Torrcy  Bot,  Club  25:628. 1898,  Erigeron  utahensis  A.  Gray 

var.  tetrapleurus  (A.  Gray)  Cronq.,  Brittonia  6:272. 1947.  LncTOTYPE,  designated  here:  USA. 

Kane  Co.:  Kanab,  Mrs.  A.P.  Thompson  s.n.  (GH!,  internet  image!).  Gray  also  cited  another  Utah 

collection  iF.M.  Bishop  s.n.,  1873)— this  is  mounted  on  the  same  sheet  as  the  lectotype. 

Flowering  mid  Apr-Jun(-Jul).  Rocky  slopes,  cliff  bases,  ledges,  and  crevices, 

sandstone  outcrops  and  terraces,  sandy  soil,  gravelly  limestone,  shale,  cotton- 

wood  floodplains,  creosote  bush,  blackbrush,  blackbrush-Joshua  tree,  warm 

desert  shrub,  salt  desert  shrub,  mountain  brush,  pmyon-juniper,  oak-maple- 

aspen;  800-2100(-2450)  m;  Arizona,  California,  Colorado,  New  Mexico,  Utah.  It 
seems  likely  that  E.  utahensis  eventually  will  be  discovered  in  southern  Nevada. 

A  new  variety  within  Erigeron  clokeyi 

Engemn  clokeyi  is  distinct  in  a  number  of  features:  a  low,  relatively  caespitose 

habit;  stems  erect  to  basally  decumbent-ascending  and  mostly  monocephalous; 
minutely  glandular  stems,  leaves,  and  phyllaries;  nonglandular  cauline  hairs 

spreading-def  lexed;  leaves  narrowly  oblanceolate;  and  ray  corollas  ref  lexing  at 
the  tube/lamina  junction.  The  species  has  been  treated  as  a  single  unit 

(Cronquist  f947, 1994;  Nesom  1992b),  but  two  expressions  of  leaf  vestiture  ex- 

ist within  the  species.  Plants  from  the  Charleston  Mountains  in  Clark  Co.,  Ne- 
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Fig.  3.  Distribution  of  Erigeron  clokeyi.  Records  are  from  collections  at  NY  and  BRIT,  with  additions  from  CalFlora  (2004). 

vada  (the  type  locality),  have  hirsute-strigose  leaves;  those  from  other  areas  of 
the  range  (California,  Nevada,  west-central  Utah),  including  most  of  the  closest 

populations  in  southeastern  Inyo  Co.,  California,  have  hispidulous  to  hirsutu- 
lous  leaves  (Fig.  3).  Some  plants  from  Inyo  Co.  show  a  tendency  toward  strigose 
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foliar  vestiture.  Cypsela  size  is  slightly  but  consistently  diflcrent,  and  the  Clark 

Co.  plants  appear  to  have  narrower  leaves  and  a  greater  tendency  for  the  stems 

to  be  decumbent-ascending.  The  two  varieties  are  ecologically  similar 

Erigeron  clokeyi  Cronq.,  Brittonia  6:214.  1947.  Tvpn:  U.S.A.  NEVADA.  Clark  Co.: 
Charleston  Mountains,  Lee  Canyon,  brushy  meadow,  yellow  pine  belt,  2700  m,  12 

Jul  1937,  l.W.  Clokcy  ll'M  (holotypf:  N  Y!;  isotype.s:  LIJ,  MINN,  MO!,  NY!,  PH,  POM, 
RY,  SMU!  TEX!,  UC,  US!,  VDB!,  WS,  WTU). 

Erigeron  clokeyi  Cronq.  var  pinzliae  Nesom,  var  nov.  Typi::  U.S.A.  NEVADA.  Min- 
eral Co:  Wassul<  Range,  road  to  Mt.  Grant  summit,  0,7  road  mi  below  sprmg,  T8N, 

R28E,  NE  1/4  sect.  1.3,  ca.  10,000  ft,  7  Sep  1995,  A.  ?\nz\  /C33  (HOLOTYPE:  BRIT 
150TYPE:NSMC). 

Dilfert  a  E.  doknyi  sensu  stricto  vestimento  foliorum  iiispiclulo  \'el  hirsuiulo  ct  cypselis  minoribus. 

Flowering  Jun-Sep.  Dry,  rocky  habitats,  dry  meadows,  sometimes  with  sage- 
brush or  mountain  mahogany,  treeless  areas  and  often  with  yel  low,  bristlecone, 

or  limber  pmes;  2200-3450  m;  California,  Nevada,  Utah. 
Differences  between  the  two  varieties  are  summarized  here. 

L  Leaves  hirsute-strigose,  hairs  basally  ascending,  otherwise  straight  and  distinctly 

antrorsely  appressed;  cypselae  2,2-2.5  mm;  Charleston  Mountains,  Clark  Co., 
Nevada    Erigeron  clokeyi  var.  clokeyi 

L  Leaves  uniformly  liispidulous  to  hirsutuloiis,  hairs  stiffly  spreading  to  spreading- 

arching; cypselae  L8-2  mm; east-central  California,  southern  Nevada, west  central 
Utah     Erigeron  clokeyi  var.  pinzliae 

New  name  for  a  California  species 
Erigeron  greenei  Nesom,  nom.  nov.  Rlplaced  synonym:  Erigeron  a ngustatus  Greene, 

Bull.  C^alif.  Acad.  Sci.  U3):88. 1885  (non  YLYXgnon  angicstcUrcs  Fries  ex  Nym.,  Consp. 

FL  Europ,  2:389.  1879),  TypL:  U.S.A.  CAI.IFORNIa'napa  Co.:  dry  hills  on  either 
side  of  Napa  Valleyjun-Oct,  iNapa,  13  Aug  1874],  ̂ L.Grtcnc  ?>i9  (not  located  with 
certainty,  see  comments  in  Nesom  1992;  probable  type  material  GH!). 

The  name  Erigeron  angustatus  Greene  has  been  used  (Nesom  1992)  lor  a  discoid 

species  now  known  to  occur  in  Lake,  Napa,  .Sonoma,  Tehama,  Trinity,  Shasta,  and 

Siskyou  counties,  Calilornia.  Because  E.  a  nguslatus  Greene  is  a  later  homonym,  it 

is  replaced  here.  The  new  epithet  commemorates  Edward  1  .ec  Greene  (1843-1915), 
whose  perception  oi  supraspecific  natural  groups  and  generic  boundaries,  in 

many  instances,  has  proved  to  be  remarkably  close  to  modern  concepts. 

Si  atus  of  Erigeron  caxernensis 

Engcron  caverncnsis  has  been  treated  as  a  synonym  ol  E.  u/uia/i.s  (Cronqmst 

1994,  Nesom  1992b)  but  E.  uncialis  van  conjiigans,  which  closely  approaches  E. 

cavcrnensis  in  its  geographical  range  (Fig.  4),  is  markedly  different  from  the 

latter  and  perhaps  more  similar  to  E.  cronquistii.  Erigeron  uncialis  var  uneialis 

and  E.  uncialis  var  conjugans  have  leatures  in  common  between  themselves  and 
contrast  as  a  unit  with  E.  caverncnsis. 
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Fig.  4.  Distribution  of  Erigeron  uncialis  and  f.  cavernensis.  Records  are  from  collections  at  NY,  NSMC,  and  BRIT. 

1.  Phyllaries  eglandular  or  sparsely  glandular  near  the  apices  and  along  midregion; 

stems  and  leaves  eglandular;  leaves  strigose  to  hirsute  villous,  vestiture  less  dense 

on  abaxial  surfaces; cypselae  13-1.8  mm  long    Erigeron  uncialis 
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1.  Phyllaries  evenly  densely  glandular;  stems  and  leaves  glandular;  leaves  hirsute-ca- 

nescent,  equally  hairy  on  both  surfaces; cypselae  1-1.2  mm  long   Erigeron  cavernensis 

Erigeron  uncialis  S.F.  Blake,  Proc.  Biol.  Soc.  Wash.  47:173. 1934.  Type:  U.S.A.  CALI- 
FORNIA. San  Bernadino  Co.:  Clark  Mountain,  7000  ft.Jun  1933,  B.C.  Jaeger  s.n^ 

(hOLOTYPE:  POM;  ISOTYPE;  US!). 

1.  Stems  0.8-2.5  cm  high,  hirsute--vi I lous; leaves  1  -2  cm  long.hirsute-villous  to  loosely 

strigose    Erigeron  uncialis  var.  uncialis 

1.  Stems  3-7  cm  high,  loosely  villous-strigose;  leaves  2-4  cm  long,sparsely  and  closely 
strigose   Erigeron  uncialis  var  conjugans 

a.  Erigeron  uncialis  S.F.  Blake  var.  uncialis.  Flowering  May -Jul.  Crevices,  cliff 
bases,  usually  in  limestone,  pinyon-juniper,  pine-fir;  1900-2600  m; 
California. 

b.  Erigeron  uncialis  S.F  Blake  var.  conjugans  S.F.  Blake,  Proc.  Biol.  Soc.  Wash. 
47:174.  1934.  Erigeron  uncialis  S.E  Blake  subsp.  conjugans  (S.F.  Blake)  Cronq., 

Brittonia  6:211. 1947.  Type:  U.S.A.  NEVADA.  Clark  Co.:  Charleston  Mts.,  Kyle  Can- 
yon, Big  Falls,  crevices  of  vertical  rock  faces,  9000  ft,  3  Sep  1927,  C.L.  Hitchcock  s.n. 

(hoeotype:  POM;  I.SOTYPE:  US!). 

Flowering  May-Aug.  Crevices  in  limestone  cliffs  and  boulders,  yellow  pine  or 

limber  pine;  2200-2800  m;  Nevada. 

Erigeron  cavernensis  Welsh  &  At  wood.  Great  Basin  Naturalist  48:495. 1988.  Type; 
U.S.A.  NEVADA.  White  Pine  Co.;  Schell  Creek  Range,  25  air  mi  SE  of  Ely,  ca.  2  km 
NE  of  summit  of  Cave  Mountain,  3172-3233  m,  limestone  cliffs  and  rubble,  Pinus 
flexilis-P.  longaeva  community,  18 Jul  1981,  B.  Welsh,  S.  Goodrich,  and  E.  Neesc  910 
(HOLOTYPE:  BRY;  ISOTYPES;  NY!,  POM,  RM,  UNLV  US!,  UT). 

Flowering  Jun-Jul.  Limestone  ridges,  outcrops,  and  cliffs,  often  with  bristle- 

cone  pine,  limber  pine,  spruce;  2100-3400  m;  Nevada,  known  only  from  the 
White  Pine  Range  of  White  Pine  County  and  adjacent  Nye  County. 

Status  of  Erigeron  radicatus  and  E.  ochroleucus  var.  scribneri 

Confusion  has  existed  m  the  distinction  between  Erigeron  radicatus  and  E. 

ochroleucus,  but  the  hypothesis  is  advanced  here  that  they  are  distinct  species 

sympatric  over  a  significant  area.  In  this  view,  £,  radicciLus  has  a  wider  geo- 
graphic distribution  (Fig.  5)  than  previously  recognized  and  E.  ochroleucus  is 

more  restricted  in  range  (Fig.  6). 

Small  plants  of  Erigeron  ochroleucus,  often  identified  as  fc".  ochroleucus  var 
scribneri,  approach  E.  radicatus  m  aspect  and  many  plants  of  E.  radicatush-Ave 
been  identified  as  E.  ochroleucus  var.  scribneri.  Erigeron  rcidicatus  is  distinctive 

in  its  branched  caudex,  short-villous  cauline  vestiture,  smaller  leaves  with  more 
reduced  vestiture,  smaller  heads,  involucral  hairs  usually  with  colored 

crosswalls,  and  fewer  pappus  bristles  (see  key  couplet  below).  A  thick  taproot 

and  unbranched  caudex  usually  are  contrasting  features  of  E.  ochroleucus  ■d.nd 

the  phyllaries  of  E.  ochroleucus  often  are  apically  linear-acuminate  and  loose,  a 
feature  not  found  in  E.  radicatus. 
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Fig.  5.  Distribution  of  Erigeron  radicatus.  Records  are  from  collections  at  NY  and  RM;  Nebraslo  and  South  Dakota  records 

are  from  KANU  collections,  fide  Caleb  Morse,  using  the  present  manuscript  as  basis  for  identification. 

For  the  most  part,  Erigeron  radicatus  seems  consistently  distinct  from  E. 
ochroleucus,  but  I  have  identified  as  £.  radicatus  a  few  plants  with  mvolucral 

vestiture  lacking  colored  crosswalls  (eg.,  Carbon  Co.,  Wyo.:  Dorn  3687,  RM;  Fre- 
mont Co.,  Id.:  Moseley  835,  RM)  and  some  plants  as  E.  ochroleucus  with  involu- 

cral  vestiture  with  colored  crosswalls  (e.g.,  Big  Horn  Co.,  Wyo.;  Hurd  208,  RM; 

Sheridan  Co.,  Wyo.:  Nelson  6149,  RM;  Johnson  Co.,  Wyo.:  Nelson  5984,  RM).  A  few 
plants  with  an  unbranched  caudex  are  identified  here  as  E  radicatus  (e.g.,  Big 
Horn  Co.,  Wyo.:  Williams 3221,  RM;  Gallatm  Co.,  Mont.:  Dorn  914,  RM).  Some  of 

these  plants  of  apparently  intermediate  morphology  may  represent  hybrids  or 

introgressants.  The  chromosome  number  is  reported  as  2n  =  36  from  Cheviot 

Mt.,  Alberta  (Packer  &  Witkus  1982).  A  count  of  2n  =  18  from  Albany  Co.,  Wyo- 
ming (Semple  &  Chmielewski  1987)  was  from  Erigeron  simplex  Greene,  the 

voucher  misidentified  by  Nesom  as  E.  radicatus. 

Erigeron  radicatus  often  is  scapiform  at  relatively  high  elevations  (2750- 
3350  m);  more  eastern  populations  in  the  Great  Plains  at  lower  elevations  (1450- 
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2550  m)  tend  to  have  lexifier  steins.  Plants  of  the  collection  from  Weld  Co.  Colo- 

rado (rocky  ridge  ca.  3.4  mi  N  of  Rockport,  6000  ft,  Dorn  8222,  RM),  have  slightly 

narrower  phyllaries  and  mvolucral  trichomes  essentially  without  colored 

crosswalls,  but  in  other  respects  they  are  similar  to  typical  (but  smallest)  E. 

radicatu^.  Some  ot  the  low-elevation  populations  in  Albany  and  Carbon  cos., 
Wyoming,  produce  atypically  short  rays,  and  I  initially  regarded  the  eastern, 

low-elevation  plants  as  taxonomically  distinct.  Finally,  however,  I  was  unable 
to  find  significant  difference  in  other  features.  Even  so,  a  species  over  such  a 
wide  range  of  elevation  is  unusual,  both  m  the  U.S.A.  and  m  Canada,  where  E. 
radicatus  occurs  from  montane  sites  in  Alberta  to  localities  at  lower  elevation 

in  Saskatchewan.  On  the  other  hand,  E.  ochroleucus,  one  of  its  closest  relatives, 

occurs  over  an  equally  wide  elevational  range. 

Erigeron  radicatus  Hook.,  Fl.Bor-Amer  2:17, 1. 123. 1834.  Type:  CANADA.  Albrrta. 

Mountains  nearjaspers  Lake,  Rocky  Mountains.  Drummoncl  s.n.  (IS0T^■PE,  fide  an- 
notation in  1945  by  Cronquist:  NY!).  The  NY  sheet  does  not  have  collection  mlor- 

mation  other  than  a  label  noting  "Erigeron  divaricatum  Hook.,  very  rare.  Hook., 

Am." Engcron  inacounii  Greene.  Pitionia  3:152.  18^7.  Typp:  C;ANAI:)A,  Albprt.A:  Sheep  Mouniain, 

Waterton  Lake.  28-.3I  Jul  1895./  Macoiin  I0858{iype  material:  NY!).  Cited  by  Cronquist  (1947) 
as  a  synonym  oi  l:yi;^cn>n  ochroleucin  vat.  scnhnen:  placed  here  as  a  synonym  of  E.  raJicat  us 

because  of  its  small  (l..'3-3  cm  long)  leaves  and  few  (8)  pappus  bristles.  The  leaves,  however, 
are  linearTanceolate  and  densely  strigose  and  rays  are  bluish  -  features  more  consistently 
characteristic  of  /:,  ocb  ivlcucus. 

Erigeron  huhcn  Welsh  &  At  wood.  Rhodora  103:71.  2001,  Typp:  U.S.A.  UTAH.  Dl:chpsm- Co.:  Uinta 

Mountains,  Lake  Fork  Mtn..  T2N  R5VV  S16,  NVvT/4  of  NEf/4,  Uinta  i3ase  Meridian,  plants 

growing  along  windswept  ridge  crest  above  limestone  talus  slopes,  rocky  soils.  fO.QOO  ft,  21 

Jul  1998,  A.  Huberund  C.  Wedig 382.5  (iiopotype:  DRY  ISOTYPICS:  MO!.  NY!,  US  internet  image'). 

Flowering  May-Aug.  Rocky  slopes,  ridges,  and  summits,  ledges  and  crevices, 
outcrops  and  talus,  usually  limestone,  alpine  tundra;  (1450-)1600-2750(-3350)m; 
British  Colum  bia.  Alberta;  Saskatchewan;  Colorado,  Idaho,  Montana,  Nebraska, 

North  Dakota,  South  Dakota,  Utah,  Wyoming. 

1.  Stems  (l-)2-6(-12)  cm  high,  usually  arising  from  tips  of  short,  thickened  caudex 

branches;  stems  short-villous;  leaves  (0.5-)l  -5(-8)  cm  long,  sparsely  loosely  stri- 

gose adaxially  glabrous  and  shiny  abaxiaily;  involucres  (3-)4~6(-8)  mm  high,  hairs 

of  involucre  usually  wilh  colored  crosswalls;  pappus  bristles  (6-)7-l  1    Erigeron  radicatus 

1.  Stems  (2-)8-18(-30)  cm  high,  arising  from  a  nearly  common  point  near  apex  of 

thick  taproot,  caudex  usually  unbranched;  stems  loosely  strigose;  leaves  (2-)4-9(- 

12)cm  long, usually  strigose  on  both  surfaces  at  least  on  proximal  1/3-3/4  of  blade, 

glabrous  distally;  involucres  .5.5-7  mm  high,  hairs  of  involucre  usually  without  col- 

ored crosswalls;  pappus  bristles  11-15   Erigeron  ochroleucus 

Erigeron  ochroleucus  Nutt.,  Trans.  Amer.  Philos.  Soc,  2,  7:309.  1840.  Tvpp:  U.S.A. 

Iprobably  central  Wyoming,  perhaps  Natrona  Co.j.  "Plains  of  the  Oregon"  [Trailf 
[ca.  jun,  1834],  T.  Nuttail  s.n.  (GHL  PH.  UC-photo  and  fragment). 
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Eni^eron  ochroleuciis'Nmi.  \'ar  scyihiwri  (Canby  ex  Rydb.j Cronq..  Brittonia  6:189. 19'\7.  Erigcron 
scnhncn  Canby  ex  Rydb.,  Mem.  New  York  Bot.  Card.  1:405.  1900.  TYPr:  U.S.A.  MONTANA. 

[Meaguhr  Co.:]  Little  Belt  Mountains.  12  Aug  1883,  EL.  Scrihner  11  (NY!|  E^rxgcron  f,cr\\mny\ 

Canby  (Bot.  Gaz.  15:150. 1890)  was  published  as  a  "nomen  provisorum." 
Erxgemn  tweedyanus  Canby  &  Rose,  Bot.  Gaz,  15:65.  1890.  Erigeron  montanus  Rydb.  [nom.  nov.], 

Bui l.Torrey  Bot.  Club  24:296, 1897.  Wyomingia  (weetij'cinfl  (Canby  &  Rose)  A.  Nels..  Man.  Rocky 

Mt.  Bot.  531, 1909.  TYPE:  U.S.A.  MONTANA.  P.4RK  Co.:  Jun  1889,  E  Tweedy  s.n.  (NY-  2  sheets!). 
Erigeron  ItiefevirensRydb,,  Bull,  Torrey  Bot. Club  28:506. 1901.  TYPE:  U,S,A.  MONTANA.  Sherid.4n 

Co.:  Big  Horn  Mountains:  Liitk^loose  Creek.  8700  It..  Jul  1899.  E  Twcech- 2005  (NY!). 

Flowering  Jun-Aug.  Rocky  or  sandy  slopes,  limestone  outcrops  and  ridges,  ta- 
lus, sagebrush-grassland,  juniper-mountain  mahogany,  ponderosa  pine,  lim- 
ber pme,  hmber  pine-Douglas  fir,  alpine  tundra;  1100-3000(-3300)  m.  Alberta, 

British  Columbia;  Montana,  Nebraska,  South  Dakota,  Wyoming.  The  record  for 

British  Columbia  is  added  from  a  report  by  Roetner  (1996,  as  E.  ochroleucus  vat: 
scri hneri).  Nesom  and  Murray  (2004)  report  E.  ochroleucus  in  arctic  and  boreal 
Alaska  and  immediately  adjacent  Yukon,  long  disjunct  from  the  primary  range 
in  the  western  U.S.A.  and  adjacent  Canada. 

Plants  of  Erigeron  ochroleucus  are  consistently  relatively  large  in  stature 

and  white-rayed  in  northeastern  and  central  Wyoming  (Campbell,  Converse, 
Crook,  Fremont,  Hot  Springs,  Natrona,  Niobrara,  and  Weston  cos.),  where  they 

occur  at  elevations  of  1100-1900(-2400)  and  at  similar  elevations  in  the  more 

montane  areas  of  north-central  Wyoming  and  adjacent  Montana  (Fig.  6).  These 
plants  match  the  type  of  the  species.  In  the  latter  areas,  however,  at  elevations 

characteristically  about  2150-2750  m  and  ranging  up  to  3350  m,  the  plants  are 
smaller  and  commonly  blue-rayed,  matching  the  type  of  E.  ochroleucus  var. 
scribneri,  but  such  plants  also  commonly  extend  downward  to  1600  m  in  these 
montane  areas,  and  in  the  area  of  elevational  overlap  so  much  morphological 

variability  exists  that  it  seems  impossible  to  distinguish  var.  scribneri.  Smaller, 

blue-rayed  plants  also  are  occasionally  encountered  even  in  areas  of  predomi- 
nantly larger,  white-rayed  ones.  Reported  chromosome  numbers  are  2n  =  18  from 

southern  Alberta  (Chinnappa  &  Chmielewski  1987)  and  Sheridan  Co.,  Wyo- 
ming (Jones  &  Smogor  1984).  A  count  of  2n  =  54  from  Niobrara  Co.,  Wyoming 

(Semple  1985)  was  from  Erigeron  caespitosus  Nutt.,  the  voucher  misidentified 
by  Nesom  as  E.  ochroleucus. 

Status  of  Erigeron  lackschewitzii 
Erigeron  lackschewitzii  was  compared  in  its  original  description  with  E. 
grandiflorus  Hook.,  but  it  instead  is  very  similar  and  closely  related  to  E. 

ochroleucus.  Nesom  (1989)  treated  it  as  a  synonym  of  E.  ochroleucus,  but  exami- 
nation of  additional  collections  confirms  it  as  a  distinct  species.  The  distribu- 

tion record  for  Glacier  Co.  (Fig.  6)  is  based  on  the  citation  in  Lesica  (2002).  The 
record  for  Alberta  (Waterton  Lakes  National  Park)  is  added  fide  Joyce  Gould 
(Alberta  Natural  Heritage  Information  Centre). 
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1.  Involucres  5.5-7  mm  high;  phyllaries  inconspicuously  glandular,  hairs  of  villous 

vestiture  without  colored  cro5swall5;ray  corollas  white  or  blue;disc  corollas  2.8-3.6 

mm;  pappus  bristles  12-15     Erigeron  ochroleucus 

1.  Involucres  6-8  mm  high;  phyllaries  densely  and  conspicuously  glandular,  hairs  of 
villous  vestiture  with  dark  purple  crosswalls;  ray  corollas  purple  to  lavender;  disc 

corollas  3.5-4,3  rTim;  pappus  bristles  15-24    Erigeron  lackschewitzii 

Erigeron  lackschewitzii  Nesom  &  WA.  Weber,  Madroiio  30:245. 1983.  Typi-:  U.S.A. 
MONTANA.  Teton  Co.:  Bob  Marshall  Wilderness  Area,  Flathead  Range,  summit  of 
Headquarters  Pass,  2365  m,  large  colony  in  small,  dry  meadow  on  the  narrow  saddle, 
29 Jul  1978,  K.  Lachschewitz  8487  (holOTYPE:  MONTU!;  ISOTYPE.S:  COLO!,  NY!). 

Flowering] ul-Aug.  Rocky  slopes  and  ridges,  terraces,  talus,  meadows,  usually 
calcareous;  2250-2500  m;  Alberta;  Montana. 

Status  of  Erigeron  parryi 

Cronquist  (1947)  maintained  Erigeron  parryi,  noting  (p.  190)  that  it  probably  is 

"merely  an  unusual  form"  of  E.  ochroleucus,  but  he  later  (1955)  treated  it  (at  least 
by  implication)  as  a  synonym  of  £.  ochroleucus.  Collections  siimlar  to  the  type, 

however,  from  the  region  of  the  type  locality  in  southwestern  Montana  and  ad- 
jacent Wyoming  (Fig.  6)  suggest  that  E.  parryi  is  distinct.  Leaves  of  E.  parryi  are 

equally  hairy  (hirsute  to  strigose-hirsute)  on  both  surfaces,  contrasted  with  the 

reduced  vestiture  (loosely  strigose)  on  adaxial  surfaces  of  t'.  ochroleucus  leaves. 
Also,  E.  parryi  tends  to  have  smaller  heads  v/ith  fewer  rays  and  the  caudices 
sometimes  are  branched.  The  variation  in  orientation  of  vestiture  is  unusual, 

and  as  between  E.  ochroleucus  and  £.  radicatus,  the  nature  of  the  differentia- 

tion (or  lack  of  differentiation)  between  E.  ochroleucus  and  E.  parryi  is  not  clear. 

1.  Leaves  1--2.5  cm  long,  narrowly  oblanceolate, equally  hairy  on  both  surfaces; caudices 

branched  or  not;  involucres  4-6  mm  high,  7-10  mm  wide;  ray  florets  22-30    Erigeron  parryi 

1.  Leaves  2-6  cm  long,  linear  to  narrowly  oblanceolate,  strigose  adaxially,  less  hairy  to 

glabrous  abaxially;  caudices  usually  not  branched;  involucres  5.5-7  mm  high,  10- 

15(-18)  mm  wide;  ray  florets  30-62    Erigeron  ochroleucus 

Erigeron  parryi  Canby  &  Rose,  Bot.  Gaz.  15:65.  1890.  Typl::  U.S.A.  MONTANA. 
Beaverhead  Co.:  Grasshopper  Creek,  dry  hills,  7000  ft, Jut  1888,  F.  Tweedy  15  (GH 

internet  image!,  NY!,  US?).  Canby  and  Rose  cited  only  "Frank  Tweedy  15" as  the  type. 

Plants  perennial,  taprooted,  caudices  with  or  without  short,  thickened  branches. 

Stems  1.5-5  cm,  erect,  short-hirsute  to  loosely  strigose-villous, eglandular  Leaves 

basal  and  cauline,  basal  narrowl  y  oblanceolate,  1-2.5  cm  long,  0.8-2.5  mm  wide, 

entire,  cauline  on  proximal  1/2-2/3  of  stem,  gradually  reduced  distally,  densely 

strigose  to  strigose-hirsute  on  both  surfaces,  eglandular,  eciliate.  Heads  1;  in- 

volucres 4-6  mm  high,  7-10  mm  wide;  phyllaries  in  (2-)3  equal  to  subequal 

series,  filiform-attenuate  and  purplish  at  apex,  sparsely  to  densely  villous-stri- 

gose,  basal  cross-walls  sometimes  purple,  sparsely  minutely  glandular.  Ray  flo- 

rets 22-30,  corollas  6-8  mm,  laminae  white  to  pink  or  bluish,  not  coiling  or 

reflexing.  Disc  florets:  corollas  2.4-3  mm,  throat  not  indurate  or  inflated. 
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Fig.  6.  Distribution  of  Erigeron  ochroleucus,  E.  Iack$chewitzii,  and  f.  parryi.  Records  are  primarily  from  collections  at  NY 

and  RM  (see  comments  in  text). 

Cypselae  2-2.3  mm,  2-nerved,  densely  strigose;  pappus  bristles  12-15,  readily 
deciduous,  outer  setae  or  scales  prominent. 

Flowering  Jun-Aug.  Open,  rocky  sites,  limestone  and  quartzite;  1600- 
2250(-2600)  m;  endemic  to  southwestern  Montana  and  adjacent  Wyoming. 
Additional  collections  examined:  U.S.A.  MONTANA.  Beaverhead  Co.:  crest  of  Red  Butte,  ca.  8  mi  NW 

of  Lima,  common,  calcareous  soil,  with  Eriogonum  mancum  and  Oxytwpis  hesseyi,  T13S,  R9W,  Sec 

10, 6200  ft,  6 Jul  1986,  Lesica  3928  (NY);  exposed  ridge  crest  2  mi  S  of  Grasshopper  Creek,  common  in 

gravelly  limestone  and  quartzite-derived  soil,  6200  ft,  with  Sphaemmeria  capilaUi  and  Eriogonum 
mancum,  22  Jun  2003,  Lesica  8657  (RM);  Tendoy  Mts.,  above  Muddy  Creek  Rd,  abundant  on  crest  of 

ridge  with  Lesquerella  alpina,  Penstemon  aridus,  Hymenopappus  sp.,  T13S,  RlOW,  Sec  34, 7000  ft,  27 

Jun  1987.  Lackschewitz  ]I307  (NY).  Carbon  Co.:  N  slopes  above  Lockheart  Ranch,  T8S.  R28E,  S13,  Poa 

cover,  4400  ft,  9  Jun  1983,  Lichvar  5913  (RM);  Big  Pryor  Mountain,  gravelly  soil,  S  slope,  grassland, 

8500  ft,  12 Jul  1926,  Williamson  28  (RM). Jefferson  Co.:  slopes  of  small  hill  at  the  head  of  Negro  Hol- 

low 6  mi  NEof  Caldwell,  common  in  shallow  limestone-derived  soil,  5200  ft,  with  Hymenoxysacaulis 
and  Eritrichium  howardii,  17 Jun  2003,  Lesica  8630  (RM).  Madison  Co.:  S  end  of  Ruby  Mts.,  3  mi  S  and 

3  mi  W  from  Ruby  Reservoir  Dam,  and  SW  of  Mud  Springs,  common  on  small  silty  clay  outcrop  and 

occasional  in  immediately  surrounding  dry,  rolling  grassland,  5790  ft,  with  Oryzopsis  contracta,  As- 
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Intv^ahis  vexiUiflcxus.  C,hr\solbamnus  ntiuscosus,  Slipa  comata.  Aster scopuloium.  4  Jul  1946,  Hculcl 

iinJ  Cooper  1488  (RM);  Highland  Mountains,  low  ridge  ca.  1  mi  S  ol  Victoria  Mine  W  ol  Sih'er  Star, 

local ly  common  m  shallow  limestone-derived  soil.  5250 ft.  with  Cxnomr pus  IcdifoJius and  /ini^i^oniim 
nuincum,  18  Jun  2003,  Lesica  8640  (RN'IJ.  Wyoming.  Park  Co.:  Absaroka  Mountains,  North  Fork 

Shoshone  River  drainage,  ridge  E  of  Pagoda  Creek,  ca.  1.5-2.5  mi  Sof  USHwy  14-16  &  20.  open  rock\' 

areas  with  scattered  Douglas  fir  and  limber  pine,  7200-8000  ft,  1 1  Jun  1986,  Everl  9860  IRMI 

Leaves  and  stems  ot  Lesica 3928, 8640,  and  8657  and  Williamson  28  are  hirsute 

with  stiffly  spreading  hairs,  similar  to  those  of  the  type  collection;  leaves  of 

Lackschewitz  11307,  Lcsica  8630, 1.ich  var59l3,  Heidd  a  nd  Cooper H88,  and  Evert 

9860  are  hirsute-strigose  with  loosely  appressed  hairs.  Although  the  vestiture 
of  the  latter  six  col  lections  approaches  the  orientation  of  that  of  E.ochroleucus, 

the  hairs  are  stitfer  and  slightly  shorter  than  characteristic  of  E.ochroleucus. 

Peter  Lesica  (submitted)  has  reached  a  similar  conclusion  regarding  the 

distinction  of  Erigeron  parryi,  based  on  field  experience,  more  numerous  col- 
lections than  recorded  here,  and  a  morphometric  study.  K4y  conclusions  were 

reached  independently  of  his  but  were  based  on  his  collections,  in  signilicant 

part,  at  NY  and  RM.  His  concepts  of  E.  ochrolcucus  and  E.  radicaius  also  are 
similar  to  those  outlined  here  but  not  identical. 

Erigeron  tracyi  an  earlier  name  for  Erigeron  colomexicanus 

1  have  been  using  Erigeron  colomexicanus  as  the  name  for  this  species,  but  both 

E.  tracyi  and  E.  commixtus  were  published  seven  years  earlier,  simultaneously 

(immediate  succession  in  the  same  paper:  Greene  1Q02).  Plants  ol  the  type  col- 

lection of  E.  tracyi,  as  well  as  those  ol  E.  commixtus,  are  early  season  forms  (es- 
sentially a  basal  rosette  with  a  single,  subscapiform,  monocephalous  stem)  that 

had  not  yet  produced  runners  characteristic  of  the  species. 

Erigeron  tracyi  Greene,  Pittonia  5:59. 1902.  Type:  U.S.A.  TLXAS.0effDavisCo.:1  Davis 
Mts.,  28  Apr  1902,  5.M.  Tracy  and  F.S.  Baric  320  (HOFonTF:  US!;  FSOTVPFS:  GH!,  NY!, 
OSD. 

fc'rigeron  com  nii.vfK.s  Greene,  Pittonia  5:58. 1Q02.  TVPF:  U.S.A.  TEXAS.  [li:i-I- DAVIS  Co.:]  Canon  ol  the 

Limpia,  mountains  of  west  Texas,  26  Apr  1902,  S.M.  Tr«cv  and  t'S.  fc'aric  279(1  lOi.OTYPi-:  US!; 
ISOTYPI-S:  GFI!,  NY!,  TAES!,  TEX!J. 

Erigeron  cinereus  A.  Gray,  Mem.  Amer  Ac:ad.  Arts  n.s.,  4[PL  Fendler.]:68.  1849  (not  Hook.  &  Arn. 

1836).  Erigeron  divergent  Torrey  &  A.  Gra\'  \'ar  einerciis  (A,  Gray)  A.  Gray,  Smithsonian  CYMitr. 

Knowl.  3.  Art.  5  |Pl,  W'right.|:91.  1852.  Erigeron  colomexieanus  A.  Nels.  [nom.  nov'.l,  Man,  Bot, 
Rocky  Mts„  529,  1909.  TYPE:  U.S.A.  NEW  MEXICO.  [SANTA  Ei;  Co.:l  near  Santa  Fe.  1847,  A. 

Fendlcr  374  CllOLOTYPE:GH!:IS0TYPPS:GH,NYiUC-2sheetsLUS!l 

Taxonomic  status  of  Erigeron  acris  in  North  America 

Erigeron  acris  L,  (Sp.  Pi.  653. 1753)  has  long  been  recognized  as  a  species  wide- 

spread in  North  America,  but  the  nomenclature  of  these  plants  and  an  under- 
standing of  their  relationship  to  expressions  of  the  species  in  Europe  and  Asia 

still  are  unsettled.  The  type  of  Erigeron  acris  is  a  European  plant.  The  taxonomic 

summary  presented  here  is  intended  only  as  an  overview. 
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Most  names  previously  used  at  uifraspecific  rank  for  the  American  plants 

refer  to  Eurasian  endemics:  Erigeron  angulosus,  E.  asteroides,  E.  droehachiensis, 

E.  ekmgatus,  and  E.  politus  (Sida  1998;  Tzvelev  2002)  (see  taxonomic  summary 

below).  The  name  Erigeron  acris  var  kamtschaticus  was  reserved  by  Multen 

(1968a,  1968b)  for  a  single  North  American  collection  made  at  "Junction  Firth 

R.  and  Mancha  Creek  on  the  Alaska-Yukon  boundary  in  August  1961;"  he  treated 
all  others  of  the  species  in  North  America  as  E.  acris  subsp.  politus.  Entire-leaved 
plants,  however,  apparently  are  the  common  form  of  the  species  even  in  the 

Kamchatka  area,  and  Gleason  and  Cronquist  (1991)  and  Cronquist  (1994)  are 

followed  here  in  using  E.  acris  var  kamtschaticus  as  the  correct  name  for  the 

North  American  plants,  llara  (1939)  also  viewed  "the  common  form  in  Eastern 
Asia  and  North  America  ...  lasl  identical  with  E.  kamtschaticus  DC,"  but  he 
treated  it  as  a  variety  of  E.  angulosus.  Czerepanov  (1995)  and  Sida  (1998)  have 

treatedE.  ̂ amtschcTtic'u.s  and  £.  acris  as  separate  species,  as  did  deCandolle  much 
earlier,  in  his  original  description  of  E.  kamtschaticus. 

Two  other  North  American  taxa  closely  related  to  Erigeron  acris  are  treated 

at  specific  rank  m  the  forthcoming  Flora  of  North  America  (FNA)  account  of 

Erigeron:  E.  niva lis Nutt.  (=  E.jucundus Greene, E. dehilis (A.  Gray) Rydb.) and  E. 
elatus  (Flook.)  Greene.  Erigeron  nivalis  has  often  been  treated  at  infraspecific 

rank  withm  E.  acris,  but  the  two  taxa  are  broadly  sympatric  without  obvious 

intergrades  in  the  northwestern  U.S.A.  and  Canada.  Both  occur  over  a  wide  range 
of  elevation  and  in  similar  habitats. 

Erigeron  acris  L.  var  kamtschaticus  (DC.)  Herder,  Bull.  Soc.  Nat.  Moscou  Sect. 

Biol.,  Ser  2. 38:392. 1865.  Erigeron  kamtschaticus  DC,  Prodr.  5:290. 1836.  Tvpf:  "m 
Kamtschatka,"  (deCandolle  noted  "v  s.  comm.  ab  ill.  Acad.  sc.  Petrop.;"  Cronquist 
(1994)  noted  "holotype  at  G!").  Erigeron  acris  L.  subsp.  feamtixhaticus  (DC.)  H.Hara, 
J.Jap.  Bot.  15:317. 1939.  Erigeron  angulosusGaudm  var.  kamtschaticus  (DC.)  H.  Hara, 
Rhodora  41:389. 1939.  Trinwrpha  acris (L.)S.F.  Gray  var.  kamlschat^ca  (DC.)  Nesom. 
Phytologia  67:64. 1989. 

En^'eran  ydlomtoncnsis  A.  Nels.,  Bot.  Gaz.  (Coulter)  30:198.  1900.  Typf:  U.S.A.  WYOMING. 

Yellowstone  National  Park,  near  Yellowstone  Lake,  in  loose  sandy  soil  in  the  open  pine  woods, 

6  Aug  1899,  A. Nelson 6,348  with  E. Nelson (holotypr: RM; isotype: NY!).  Erigeron  lapihtieusA. 

Nels.  Inom.illeg.],  New  Man.  Bot, Centr  Rocky  Mts.  5,30, 1909,  Erixfroii  hipiluteusis.Mi  illegiti- 
mate replacement  name  lor  E.  yellowstonensis. 

Erigeron  elongalus Ledeb. [nom.  inval.j,  Icon.  PI.  Fl.  Ross,  1:9,  tab,  31, 1829  Uion  £.  elongatits  Moench 

18021  Erigeron  acris  var  clongatus  (Ledeb.)  Mela  &  Cajand.,  Suom,  Kasv.  566. 1906, 

Erigeron  politus  Fries  (misapplied),  Bot.  Not.  (Lund.)  1843:120. 1843,  Erigeron  acris  L,  subsp,  politus 

(Fries)  H.  Lmdb,  1.,  Enum.  Pi.  Femioscand.  Orient.  56. 1901  (non  Schmz  63"  R.  Keller  1909). 
Erigeron  asteroides  Andrz.  ex  Besser  (misapplied),  Enum.  Pi.  Volhyn.  33.  1822  (non  Roxb.  1814), 

Erigeron  acris  L.  var.  astcroidesiAndrz.  ex  Besser)  DC.  Prodr  5:290, 1836,  Trinwrpha  acrisd.) 

S,F  Gray  var  asteroides  (Andrz.  ex  Besser)  Nesom.  Phytologia  67:64.  1989.  Listed  b\  Tzvelev 

(2002)  as  a  synonym  of  the  Eurasian  E,  podolicus  Besser 

Erigeron  angulosus  Gaudin  (misapplied),  Fl.  Helv.  5:265.  1829.  Erigeron  acris  L.  var  angulosus 
(Gaudin)  Vacc,  Cat.  Pi,  Vail,  Aoste  1:350, 1909, 

Erigeron  droehachiensis  O.  Mueller  (misapplied),  Fl.  Dan.  5, 15:4,  tab.  874,  1782,  Erigeron  acris  L. 
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var.  droL'hachiensis  (O.  Mueller)  Biytt,  Norges  Fl.  1:562.  1861.  lirigewn  acris  L.  subsp. 
divehachiensis  (O.  Mueller]  Arcang.,  Comp.  Fl.  Ital.  340. 1882. 
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BOOK  REVIEW 

Esmond  HarrisJi-anhtte  Harris,  and  N.D.G.Jami:s.  2003.  Oak:  a  British  History. 

(ISBN  0-9538630-8-5,  pbk.).  Windgather  Press,  Ltd.,  29  Bishop  Road,  Bollington, 
Macclesfield,  Cheshire  SKIO  5NX,  UK.  (Orders:  Distributed  by  Central  Books, 

99  Wallis  Road,  London  E9  5LN,  UK),  US  $30.00, 208  p.,  10  col.,  49  b/w  illus., 

7  1/4"  X  9  3/4". 

This  is  not  a  bciok  about  the  historical  signiticance  ol  oaks  in  Britain.  This  is  not  a  study  oi  the  many 

and  vaiicti  uses  that  oai<s  liave  supplied  over  the  centuries.  This  is  not  a  guide  to  the  cultivation  ol 

oaks  and  ihe  restoration  ol  aged  and  historic  woodlands.  This  is  not  about  the  myths  and  symbology 

that  have  sui'rounded  the  oak  since  time  immortal,  i  lie  Oiik:  A  Urilish  History  is  all  of  these  and 
more,  VVriiten  in  a  easy  to  read  manner  which  belies  the  aulhoiity  behind  the  text,  this  will  be  a 

classic  lor  )'ears  lo  come. 
The  oak  has  always  held  pride  of  place  amongst  trees  in  Britain,  For  centuries,  its  durability, 

strength  and  attractiveness  have  made  it  the  timber  of  choice.  When  the  13ritish  state  was  forged  in 

the  scx'enteenth  and  eighteenth  centuries,  these  ciualilies  made  it  a  metaphor  lor  the  virtues  ol  the 

nation.  This  book  tells  the  stor\'  ol  man's  use  ot  this  wondei'lul  natural  resource  and  argues  that  oak 
still  has  a  rich  future,  both  as  material  and  as  a  key  element  in  an  ecologically  rich  countryside.  The 

atithors  are  concerned  with  how  people  have  managed  and  exploited  oakwoods  o\'er  time  and  with 
the  uses  to  which  oak  tnnber  has  been  put,  in  ships,  lurniiLire  and  buildings.  As  practicing  loresters, 

the}'  i-e\-isii  with  an  expert's  eye  the  silvicultural  tcchnic[ues  ol  the  past— the  methods  ol  propagat- 

ing, raising,  managing,  coppicing  and  felling  oak  through  the  tree's  life,  from  acorn  to  standard.  They 
reveal  the  skills  needed  to  work  with  oak  timber,  and  tell  the  story  of  the  great  industries  ol  iron- 

smehing  and  shipbuilding  which  relied  on  the  tree.  They  also  explore  the  myths,  symbols  and  cul- 
tural associations  that  have  connected  people  in  Britain  with  the  oak  o\'er  hundreds  ol  years.  An 

appendix  lists  over  700  particularly  significant  oak  trees,  with  notes  on  their  location,  present  con- 
dition and  historical  connections.  This  book  is  a  cultural  history  not  only  ol  a  tree,  but  also  ol  a 

timbei",  li  ix'claims  ihe  disappearing  lorestry  and  carpentry  skills  ol  our  ancestors  and  shows  how,  in 
an  era  of  climate  change,  oak  can  enrich  our  future  as  well  as  our  past, 

Esmond  Harris  has  spent  a  lifetime  working  as  a  forester,  and  is  a  Past  Director  ol  the  Royal 

Forestry  Society  Fie  wrote  TheGmnneiiBookofryeei{\98\),  7i-cc.s(K)8ei), and  Arlx7k's(f998).Jeanette 

Flarris  is  a  larmer  and  author  Together  the\'  wrote  the  best-selling  Reader's  Ditjcsi  Guide  lo  the  Trees 
and  Sliruhs  o\  Britain  (f98f)  and  WihUije  Conservatii^n  in  Manay^ed  Wiwdlands  and  Forests  (1997). 

They  run  a  small  larm  m  Cornwall,  where  their  renoxation  ol  woodlands  won  the  2002  Duke  ol 

Cornwall's  Award  for  Forestry  and  Conservation  N.  D  d.  James,  OBI-,  was  President  of  the  Royal 
Forestry  Societ)'  and  author  of  se\'eral  tree  books.  lie  died  in  1903,  ha\'ing  laid  ihe  foundations  for 
ilvshook— Gar  vjennin\!^s,  Botanical  Research  I  nstduteoj  lexas,  509  Pecan  Street. Fort  Worth, TX  76102- 
4060,  US. A. 

SIDA21(1):40.2004 
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ABSTRACT 

Erigewngrandijlorus  is  restricted  to  the  western  U.S.A.  and  southwestern  Canada  and  is  treated  here 

to  include  widespread  diploid  populations  (E.  simplex)  as  well  as  triploids  (E.  grandifionis  sensu 

stricto).  The  distinction  between  t.grandijlorus  and  E.  simplex  has  been  made  primarily  on  the  ba- 

sis ol  dilierences  in  size  and  ploidal  level,  but  identifications  based  on  morphology  often  are  arbi- 
trary because  differences  appear  to  be  widely  overlapping.  Plants  previously  identified  as  E. 

grandiflonts  van  arct^cus  Porsild  are  here  treated  as  Erigcron  porsildii  Nesom  &  Murray,  nom.  nov 

Distinctions  are  clarified  among  E. grandijlorus  sensu  stricto,  E.  porsildii.  E  muirii.  E.  yiikor\ensis, 

and  the  Asian  E.  koraginensis.  Erigeron  hultenii  has  not  been  relocated  beyond  the  type  collection 

and  istentatively  regarded  as  an  anomalous  plant  whose  relationships  are  unknown.  Erigeron  tJfiui  I  ii 

includes  E.  puvpuratusvaY.  dilatatusznd  E.mexiae  and  is  contrasted  with  Epallensian  endemic  of 

southwestern  Canada)  and  /:.  purpuratus.  Recent  collections  document  the  occurrence  of  E. 

ochroleucus  in  arctic  and  boreal  Alaska  and  immediately  adjacent  Yukon,  disjunct  more  than  2800 

kilometers  I  rom  the  closest  localities  in  its  main  range  to  the  south. 

RESUMEN 

Erigeron  grandijlorus  esta  restringido  al  oeste  de  Estados  LJnidos  y  suroeste  de  Canada  y  es  tratado 

aqui  para  incluir  las  poblaciones  diploides  extensas  (E.  simplex)  asi  como  a  las  triploides  (E. 

grandijlorus  sensu  stricto).  La  distincion  entre  E. grandijlorus  y  E.  simplex  ha  sido  hecha  en  base  a 

las  dilerencias  de  tamano  y  ni  vel  de  ploidia,  pero  las  identificaciones  basadas  en  la  morfologia  son  a 

menudo arbitrariasporque  las  dilerenciasparecenestaraiupliamentesolapadas.  Plan tasidentilicadas 

previamente  como  E. grandijlorus  var  arcticus  Porsild  se  tratan  aqui  como  Erigeron  porsildii  Nesom 

&  Murray,  noin.  nov  Se  clarifican  las  diferencias  entre  E. grandijlorus  sensu  stricto.  E.  porsildii.  E. 

muirii.  E.  yukonensis,  y  la  asiatica  E.  koraginensis.  Erigeron  hultenu  no  ha  sido  vuelta  a  localizar 

despues  de  la  coleccion  tipo  y  se  trata  como  una  planta  anomala  cuyas  relaciones  son  desconocidas. 

Erigeron  denalii  mcluye  E.  purpuratus  var.  dilalalus  y  E.  mexiae  y  se  contrasta  con  E.  pollens  (un 
endem  ismo  del  suroeste  de  Canada)  y  E.  purpura  tirs.Recientescoleccionesdocumentan  lae.xistencia 

de  E. ocb  roleucusen  Alaska  artica  y  boreal  y  en  Yukon, con  una disyuncion  de  masde  2800  kilometres 

desde  las  localidades  mas  pro.ximas  en  su  area  principal  en  el  sur. 

Various  taxonomic  problems  regarding  alpine,  arctic,  and  bot-eal  Erigcron  in 
North  America  have  been  brought  into  focus  during  preparation  of  a  treatment 

of  the  genus  for  the  Flora  of  North  America  (FNANM)  volumes.  Here  we  exam- 

ine some  o(  those  problems  in  detail  and  provide  explanation  and  documenta- 
tion for  new  taxonoinic  interpretations. 

SIDA21(1):  41-57.2004 
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Status  of  Erigeron  grandijlorus 

fc'rigerongrandi/lorusHook.  was  described  from  southern  Alberta,  Canada  (see 
typification  below),  and  has  since  been  recognized  as  a  species  distributed  in 

alpine  regions  of  the  western  U.S.A.  and  adjacent  Canada  and  disjunct  north- 
ward into  arctic  Canada  and  Alaska.  Specimen  citations  by  Cronquist  (1947) 

for  E. grandijlorus  were  mostly  trom  arctic  collections  and  his  descriptive  mea- 
surements reflected  this  inclusive  view.  The  arctic  plants  were  recently  segre- 

gated as  E. grandijlorus  subsp.  arcticus  Porsild  and  are  here  treated  as  a  sepa- 
rate species  (see  topic  below). 

Erigeron  simplex  Greene,  which  has  been  recognized  as  a  widely  distrib- 
uted species  of  alpine  habitats  in  the  western  U.S.A.,  is  very  similar  to  E. 

grandijlorus.  Cronquist  found  overlapping  differences  between  these  species 

in  leaf  shape  and  vestiture,  number  of  pappus  bristles,  and  outer  pappus  mor- 

phology. After  separating  the  arctic  plants  from  Cronquist's  concept  of  E. 
grandijlorus,  we  find  that  features  defining  E. grandiflorus  and  E.  siniplex  are 
even  more  strongly  overlapping. 

Since  Cronquist's  monograph  (1947),  and  apart  from  Spongberg's  disserta- 
tion study  of  arctic  and  alpine  species  (1971),  Erigeron  grandijlorus  has  been  rec- 

ognized in  the  conterminus  U.S.A.  only  in  Montana  (Dorn  1984)  and  Colorado 
(Weber  1987, 1990;  Weber  and  Wittman  1992).  In  these  treatments,  contrasts  of  E 

grandijlorus  with  E.  simplex  largely  repeated  measurements  from  Cronquist's 
study.  Both  E. grandijlorus  and  E.  simplex  were  included  in  the  Alberta  flora  by 
Moss  (1959),  also  using  species  descriptions  essentially  taken  from  Cronquist 

(1947).  Scoggan  (1979)  included  E.  smiplex  as  a  questionable  member  of  the  Ca- 

nadian flora,  based  on  the  sole  record  from  Moss,  but  Packer's  revision  of  the  Alberta 
1  lora  (Moss  1983)  treated  only  E. grandijlorus,  with  no  mention  of  E.  simplex.  Eri- 

geron grandijlorus  also  has  been  recognized  in  British  Columbia  by  Douglas  et  al. 

(1998),  whose  descriptive  measurements  gave  broader  ranges  than  Cronquist's. 
Spongberg  (1971)  regarded  Erigeron  grandijlorus  strictly  as  an  apomictic 

triploid  (compared  with  strictly  diploid  E.  simplex)  and  documented  its  occur- 
rence in  Utah,  Colorado,  and  Wyoming.  At  some  localities,  he  found  triploids 

"growing  intermixed  with  plants  of  a  larger  population  of  Erigeron  simplex" 
(e.g..  Clear  Creek/Grand  Co.  line,  above  Berthoud  Pass,  Spongherg  67-243,  TEX). 
He  did  not  provide  a  key,  but  irom  his  comments  and  annotations,  E. 
grandijlorus  in  southern  Canada  and  the  western  United  States  dilTered  only 

quantitatively  in  his  concept  irom  the  more  widespread  E.  simplex,  with  in- 
volucres and  florets  at  the  higher  end  of  the  ranges  of  size  measurements. 

Spongberg  (1971,  p.  200)  also  noted  that  "because  ol  the  intergrading  ol  mor- 
phological features  of  plants  of  Erigeron  grandiflorus ...  the  single  most  impor- 

tant criterion  indicative  of  this  taxon  is  highly  irregular  lin  shape]  and  greatly 

abortive  pollen."  These  pollen  features  result  from  meiotic  anomalies  associ- 
ated with  the  triploid  condition. 
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We  observe  that  triploids  (including  the  largest-headed  plants)  appear  to 

be  consistently  stipitate-glandular  over  the  whole  stem  with  glandular  tri- 

chomes  mostly  0.2-0.3  mm  high,  while  the  diploids  (smaller-headed  plants) 

commonly  are  essentially  eglandular  or  stipitate-glandular  with  shorter  tri- 

chomes  only  just  beneath  the  heads.  Many  smaller-headed  plants,  however,  are 
variably  glandular,  trichome  sizes  vary,  and  all  collections  of  Erigeron  simplex 

from  Arizona  and  Utah  appear  to  be  stipitate-glandular  At  least  one  collection 

of  relatively  small-headed  plants  was  counted  as  triploid  and  identified  by 

Spongberg  as  E. grandiflorus  (Spongberg 69-30,  TEX). 
Spongberg  hypothesized  that  the  triploid  plants  (=  Erigeron  grandiflorus 

sensu  stricto  in  his  view)  incorporate  a  genomic  element  from  an  ancestor  other 

than  E.  simplex,  but  we  find  that  morphological  distinctions  between  the  ploidal 

races  are  too  arbitrary  to  allow  consistent  identification.  Until  more  convincing 

evidence  is  at  hand  regarding  the  evolutionary  divergence  of  these  taxa,  and  until 

some  way  might  be  found  to  distinguish  them  with  more  precision,  E.gra  ndiflorus 

is  treated  here  as  including  the  plants  generally  identilied  as  E.  simplex. 

Erigeron  grandiflorus  Hooker,  Fl.  Bor.-Amer.  2:f 8,  plate  123. 1834.  Typf:  CANADA. 
[Alberta].  "Summits  of  the  Rocky  Mountains,"  Drunimond  s.n.  (GHJ,  KEW?).  Non 
Nuttall  1834;  non  Hoppe  ex  DC.  1836;  non  Sesse  &  Mocino  1894.  Drummond's  col- 

lection apparently  was  made  in  June  or  July,  1826  (Drummond  1830),  in  the  vicin- 

ity of  Jasper  or  between  Jasper  and  "Lac-la-Pierre,"  wliich  is  al30ut  60  miles  north 
of  Jasper 

Erigeron  simplex  Greene,  Fl.  Francisc.  387. 1897.  Lectotype  (Cronquist  1947J:  U.S.A.  Colorado:  no 

other  data,  1875,  E.L  Greene  s.n.  (ND-G). 
Erigeron  leucolrichui  Rydb..  Bull  Torrey  Bot.  Club  28:23.  1901.  Type:  U.S.A.  Wyominc,  Big  1  lorn 

Mountains,  8000  it.Jul  1899,  E  Tweedy  2003  {iiOLOJWE.  NY!). 

Plants  perennial,  from  short,  horizontal  or  erect,  tibrous-rooted  rhizomes,  can- 

dex  essentially  unbranched  or  with  short,  thick  branches.  Stems  2-25  cm  high, 

erect  to  basally  decumbent-ascending,  sparsely  to  moderately  pilose  to  villous- 

hirsute,  variably  stipitate-glandular  over  whole  or  part  of  stem,  sometimes  es- 
sentially eglandular  Leaves  basal  and  cauline,  basal  persistent,  oblanceolate  to 

obovate  or  spatulate,  apically  rounded,  l-6(-9)  cm  long,  2-6(-14)  mm  wide, 
entire,  cauline  quickly  or  gradually  reduced  upward,  not  subclasping,  sparsely 

hirsutulous  or  villous  to  sparsely  strigose  or  glabrate,  sometimes  sparsely  glan- 

dular. Heads  1;  involucres  5-8(-10)  mm  high,  8-20  mm  wide;  phyllaries  in  2-3 

series,  green  or  purplish,  moderately  to  densely  woolly-villous  with  flattened 
hairs,  sometimes  with  reddish  crosswalls,  minutely  glandular  at  least  near  the 

tips.  Ray  florets  50-130,  corollas  7-ll(-15)  mm  long,  laminae  blue  to  pink  or 

purplish,  rarely  white,  coiling.  Disc  corollas  2.4-4(-5)  mm  long,  throat  not  in- 

durate or  inflated.  Cypselae  ca.  1.8-2.4  mm  long,  2-nerved,  strigose;  pappus  ol 
(7-)10-18(-22)  bristles,  with  an  outer  series  of  narrow  scales.  2n  =  18,  27 
(Spongberg  1971;  numerous  diploid  counts  in  literature  as  Erigeron  simplex). 
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Flowering  Jul-Aug  (-Sep).  Rocky  sites,  meadows,  alpine  or  near  timber- 
line;  2900-4200  m.  Canada  (Alberta,  British  Columbia);  U.S.A.  (Arizona,  Colo- 
rado,  Idaho,  Montana,  Nevada,  New  Mexico,  Oregon,  Utah,  Wyoming). 

Slatus  of  E.  grandijlorus  sensu  stricto  and  E.  grandiflorus  subsp.  arcticus 

The  type  collection  ol  Erigeron  grandiflorus  and  later  collections  from  the  same 

region  (southwestern  Alberta  and  adjacent  British  Columbia)  are  disjunct  by 

more  than  1500  kilometers  from  the  more  northern  range  of  E.  grandijlorus 

subsp.  arcticus  Porsild.  The  southern  populations  are  located  at  the  northern 

tip  of  the  range  of  the  species  identified  here  as  E.  grandiflorus  sensu  stricto, 

including  E.  simplex.  Porsild  (1955)  observed  that  E.  grandiflorus  comprised 

three  "races":  Rocky  Mountain,  arctic,  and  Alaskan.  The  'Rocky  Mountain'  race 
corresponds  to  E.  grandiflorus  sensu  stricto,  while  we  are  unable  to  separate 

the  "arctic"  and  "Alaskan"  races  and  regard  them  both  as  composing  Porsilds 
subsp.  arcticus.  Our  study  of  these  two  entities  concludes  that  they  are  distinct 

by  a  number  of  nonoverlapping  features  and  that  both  are  appropriately  treated 

at  specific  rank. 

1.  Basal  leaves  oblanceolale  to  obovate  or  spatulate,  2-6(-14)  mm  wide,  apically 

rounded,  cauline  oblanceolale  to  narrowly  lanceolate,  never  subclasping;  villous 

involucral  vestiture  of  glassy  hairs,  often  with  reddish  crosswalls;  ray  corollas  7-1 1( 

1 5)  mm  long;  2n  -  1 8,  27    Erigeron  grandiflorus 

1.  Basal  leaves  oblong-oblanceolate  to  narrowly  obovate,  (3-)5- 14  mm  wide,  apically 

acute,  cauline  narrowly  ovate  to  ovate-lanceolate  or  lanceolate,  often  subclasping; 
villous  involucral  vestiture  of  whitish  hairs,  without  colored  crosswalis;  ray  corollas 

13-17  mm  long;  2n  -  36    Erigeron  porsildii 

Erigeron  porsildii  Nesom  &  Murray,  nom.  nov.  Engeron  grandiflorus  Hooker  subsp, 
arcticus  Porsild,  Mus.  Natl.  Canada,  Publ.  Bot.  (Ottawa)  4:67. 1975.  TYPE:  CANADA. 

Northwest  Territorif.S:  Victoria  Island,  SW  coast,  vicinity  of  Holman  Island  trad- 
ing post,  dry,  gravelly  slope,  8  Aug  1949,  A.E.  Porsild  17342  (holotypE:  CAN,  cok^r 

image!,  photos  in  Porsild  1955!;  isotype:  ALA!).  Non  Erigeron  articus  Rouy,  FI.  France 

8:160. 1903.  Rouy's  epithet  was  a  variant  spellmg  applied  to  an  "arctic"  plant  and 
precludes  adoption  at  specific  rank  of  the  similar  Porsild  name,  which  denotes 

the  same  geography  (ICBN,  Art.  53,  Ex.  9).  In  order  to  retain  the  original  type  des- 
ignation, we  have  chosen  to  rename  the  taxon  at  speciiic  rank.  The  replacement 

name  honors  A.F..  Porsild  (1901-1977),  whose  studies  and  publications  over  a  60 
year  period  greatly  advanced  knowledge  ol  the  flora  of  arctic  and  boreal  America. 

Plants  perennial,  Irom  a  short,  horizontal  or  erect,  I  i brous-rooted  rhizome  (some- 
times appearing  more  like  a  taproot),  sometimes  with  short  caudex  branches. 

Stems  (2-)10-20(-25)  cm  high,  erect,  sparsely  to  moderately  villous  with  hairs 

0.5-1.6  mm  long,  usually  stipitate-glandular  over  whole  stem  with  hairs  0.05- 

0.4  mm  long.  Leaves  basal  and  cauline,  basal  oblong-oblanceolate  to  narrowly 

obovate,  .3-12  cm  long,  f  3-)5-14  mm  wide,  entire,  cauline  oblong-lanceolate  to 

lanceolate,  often  subclasping,  gradually  reduced  upward  or  nearly  equal-sized, 

densely  hirsute  to  coarsely  villous,  sparsely  stipitate-glandular  to  minutely 
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glandular.  Heads  1;  involucres  6-10  mm  high,  12-20  mm  wide;  phyllaries  in  ca. 
2  series  of  equal  length,  narrowly  lanceolate,  apically  acuminate,  purple  at  least 

at  the  tips,  densely  hirsute,  hirsute-villous,  or  villous  with  whitish  hairs  with- 

out colored  cross-walls,  sparsely  stipitate-glandular  to  minutely  glandular  Ray 

florets  65-110,  corollas  13-17  mm  long,  laminae  1. 2-1.7  mm  wide,  blue  to  purple 

or  lavender,  less  commonly  white,  weakly  coiling.  Disc  corollas  3.8-4.5  mm, 

puberulent  with  glandular  hairs,  throat  not  indurate  or  inflated.  Cypselae  2- 

2.5  mm,  2-nerved,  sparsely  strigose;  pappus  of  14-20(-25)  bristles,  with  a  promi- 
nent outer  series  of  setae  or  narrow  scales.  2n  =  36  (Dawe  &  Murray  1981). 

Flowering  mid  Jun-Aug(-Sep).  Alpine  ridges  and  slopes,  rock  outcrops, 
cliffs  and  talus  (often  calcareous)  slopes,  shaly  gravel  and  scree,  bluffs,  grassy 

ravines,  tundra,  meadows;  (150-)600-1600(-2100)  m.  Canada  (N.W.T.:  Districts 
of  Franklin,  Mackenzie;  Yukon);  U.S.A.  (Alaska). 

Additional  collections  examined.  Alaska,  VVrangellSt.  Elias  National  Park  and  Preserve.  McCarthy 

Quad,  Wrangell  Mts.,  vie.  plateau  W  of  Nizina  River,  above  head  of  Nikolai  Creek,  SE-facing  shaley 

scree  near  ridge  crest,  1370  m.  24  Jul  1996,  Batten  and  Barker  96-66  (ALA);  Mt.  McKinley  National 

Park,  Cathedral  Mountain,  mile  36. 1-lOJul  1964.  HuUen  s.n.  (NY);  Demarcation  Point  Quad,  Kongakut 

river.  30  km  Sol  Beauiort  Sea  coast,  S-facing  river  bluff,  dominant  willow,  29Jun  1984,  McCti?'t/iy  s.n. 

(ALA);  Tetlin  National  Wildlife  Refuge,  Nabesna  Quad,  Mentasta  Mts.,  vie.  Nabesna  River  valley.  '4940 
Hiir  site,  alpine  screes  and  seeps.  1506-1628  m,  25  Jul  1996,  Moran  45  (ALA);  Mt,  McKmley  Quad, 
mountain  slope  along  Stony  Creek,  26  Jun  1941,  Mune  s,il  (ALA);  Philip  Smith  Mountains  Quad, 

Yukon  River-Prudhoe  Bay  Haul  Road,  just  E  of  Galbraith  L,  tundra  slopes  and  conglomerate  out- 

crops, 915-1220  m,  20  Jul  1976,  Murray  6119  and  Johnson  (ALA);  Circle  Quad,  Yukon-Tanana  Up- 
lands, South  Fork  Birch  Creek  drainage,  alpine  ridges  and  slopes  between  Puzzle  Gulch  and  Big  Windy 

Creek,  marble  outcrops  in  mica-schist  bedrock,  lush,  dry,  S-facing  herbaceous  slope  below  outcrops, 
1100-1220  m,  8  Jul  1996.  Parker  ct  al.  6537  (ALA);  Gates  of  the  Arctic  National  Park  and  Preserve, 

Chandler  Lake  Quad,  Arctic  Foothills,  Castle  Mtn,,  northern  ridge  of  summit  area,  700-1070  m,  al- 

pine dryas  heath,  cliffs,  scree  and  meadows  along  drainages,  in  lush  herbaceous,  N-facing  meadow, 
30  Jul  2002,  Parker  et  al.  12891  (ALA);  Band  Mountains  Quad,  Noatak  National  Preserve,  Central 

Noatak  River  valley.  Grand  Canyon,  vie,  ol  "Woli  control"  cabin,  ca,  7  km  uprivcr  Irom  Mukachiak 
Cr  mouth,  S-tacing  acidic  bedrock  blul  I  s  above  1  loodplain,  dry  mesic  shrub  and  open  shrub-herba- 

ceous vegetation,  growing  in  open,  giass\-  slope,  140-200  m,  19 Jul  2003,  Parker  et  al  14959  (ALA, 
BR  IT);  Baird  Mountains  Quad.  Noatak  National  Preserve,  Central  Noatak  R.  valley,  Sekuiak  Bluff,  vie. 

oi  upstream  end  of  bluli  and  VABM  Wind),  N  bank  ol  ri\'er  100-150  m.  S-lacing  outcrops  and  scree, 
limestone-acidic  contact  zone.  27  Jul  2003,  Parker  et  al.  15264  (ALA,  BRIT);  Denali  National  Park  and 

Preserve,  Healy  Quad,  Alaska  Range,  S-facing  slopes  of  main  ridge  NW  of  Riley  Creek,  1  km  SSW  of 

VABM  Riley,  coniined  to  turf)-,  graminoid-lorb  meadow-tundra  area  on  steep,  S-lacing  slope,  3700  ft, 
18  Jun  1999,  Roland  and  Batten  3821  (ALAj.  Yukon.  Kluane  National  Park  and  Preserve,  Dezadeasb 

Quad.  St.  Elias  Mts.,  King's  Throne,  vie.  Kathleen  Lake  and  Haines  Road,  24  Jul  2000,  Caswell  359 
(AI_A);  Richardson  Mts,,  fine  broken  stones  and  turf  in  saddle  and  adjacent  slopes.  2000  ft,  13  Jul 

1982,  Cody  and  Ginns3l788  (ALA):  E  end  of  Herschel  Island,  Mackenzie  Bay,  Beaufort  Sea,  slope  above 

stream,  20  Jul  1975,  Cooper  75t  [NY ).  14  Jul  1978,  Cooper  634D  (NY),  19  Jul  1975  Cooper  .')4 A  (NY); 
Herschel  Island,  14 Jul  1906,  Lindstrom  s.n.  (N  Y,i;  Kluane  Lake  Quad,  NW  of  Slims  River,  4500-6300 
ft,  9Jul  f967,  Murray  933  (ALA). 

Erigeron  porsildii  contrasted  with  E.  koragmensis 

A  range  of  opinions  regarding  the  definitions  and  distinctions  (or  lack  of  dis- 
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tinction)  among  Eri^eron  grandijlorus,  E.  porsildii  (=  E.  grandiflorus  subsp. 
arcticus),  E.  muirii  and  the  Asian  species  E.  koragincnsis  is  summarized  in  Elven 

et  al.  (2003,  as  related  by  Aiken  et  al.  2003).  It  has  not  been  clear  whether  E. 

koraginensis  occurs  on  the  North  America  contment  or  whether  it  might  be 

conspecific  with  an  earlier-named  American  species,  particularly  E. 

grandiflorus/ porsildii.  Erigeron  koraginensisandE. porsildii  are  the  most  simi- 

lar among  these  species,  but  here,  based  on  material  housed  at  ALA,  we  con- 
clude that  E.  koraginensis  and  E.  porsildii  are  distinct  and  note  that  we  have 

seen  no  collections  ot  E.  koraginensis  trom  North  America. 

1.  Leaves  sparsely  to  moderately  villous  on  both  surfaces;villous  involucral  vestiture 

of  whitish  hairs,  without  colored  crosswall5;ray  florets  6.5-1 10,  corollas  13-1  7  mm 

long;  disc  corollas  3.8-4.5  mm  long;  outer  pappus  a  prominent  series  of  long  setae 
or  scales   Erigeron  porsildii 

1.  Leaves  glabrous  or  essentially  so  on  adaxial  surfaces,  villous  abaxially;  villous  in- 

volucral vestiture  of  hairs  with  purple  crosswalls;  ray  florets  45-73,  corollas  9-13 

mm  long;  disc  corollas  3-3,9  mm  long,  outer  pappus  of  a  few  minute  setae  and 
narrow  scales   Erigeron  koraginensis 

Erigeron  koraginensis  (Komarov)  Botschantzev,  Not.  Syst.  Herb.  Inst.  Bot.  Acad. 
5ci.  URSS  16:391.  1954.  Aster  koraginensis  Komarov,  Fl,  Renins.  Kamtsch.  3:12.5. 
1930.  Erigeron  komarovii  Botschantzev  var  koraginensis  (Komarov)  Voroshilov, 
Byull.  Glavn.  Bot.  Sada  (Moscow)  84:34. 1972. 

trigfwn  komarovii  Bolschantzev,  Not.  Syst.  Herb.  Inst,  Bot.  Acad.  Sci.  URSS  IC):39L.  1954,  Aster 

comangu  incus  Ledeb.,  Fl.  Ross.  2,2:473, 1845.  lirigcivn  eonsanguineusiLedeh.)  Novopokr.,  Bot. 

Mat,  (Leningrad)  7:1 37,  1938  (non  Cabrera  1937). 

Plants  perennial  from  lignescent  thickened  but  elongate  rhizomes  1^4  cm  long. 

Stems  erect,  4-25  cm  high,  sparsely  to  moderately  villous,  densely  villous  be- 

neath the  heads,  hairs  0.5-1.5(-1.8)  mm  long,  ot  ten  with  colored  crosswalls,  stipi- 

tate  glands  0.1-0.3  mm  high  with  colored  cross  walls.  Leaves  mostly  basal  or 

basal  and  cauline,  basal  oblanceolate  to  oblanceolate-spatulate  with  rounded 

to  acute  apices,  2-7  cm  long,  2-10  mm  wide,  cauline  oblanceolate  to  narrowly 

lanceolate,  (if  present)  quickly  or  gradually  reduced  on  lower  1/3-2/3  of  stem, 

not  clasping,  sparsely  villous  and  minutely  and  short-stipitate  glandular 

abaxially,  glabrous  adaxially,  margins  ciliate  and  stipitate-glandular  Heads  1; 

involucres  6-9  mm  high,  11-18  mm  wide;  phyllaries  linear-lanceolate,  usually 
purple,  in  2  series  oi  equal  length,  moderately  to  densely  villous,  hairs  usually 

with  purple  crosswalls  (at  least  in  proximal  cells),  stipitate  glandular  Ray  flo- 

rets 45-73,  corollas  9-13  mm  long,  1.2-2  mm  wide,  blue  to  white,  coiling.  Disc 

corollas  3-3.9  mm  long,  very  sparsely  villous,  lobes  narrowly  triangular. 

Cypselae  2.2-2.6  mm  long,  narrowly  oblong  in  outline,  sparsely  strigose-vil- 

lous,  2-nerved;  pappus  bristles  19-23,  ot  uneven  thickness  and  length,  outer  se- 
ries a  few  minute  setae  and  narrow  scales.  Description  drawn  Irom  nine  ALA 

collections  from  northeastern  Russia;  it  corresponds  closely  to  the  description 
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of  E  komarovii  provided  by  Botschantzev  (1959).  2n  =  18  (summary  in  Aiken  et 
al.  2003). 

The  names  Erigeron  koraginensis  and  E.  komarovii  were  proposed  in  1954 

on  the  same  page  of  pubUcation.  Erigeron  komarovii  was  a  replacement  name 

for  the  later  homonym  E.  consanguineus  (1938),  which  was  based  on  Aster 

consangumeus  (1845);  E.  koraginensis  was  based  on  Aster  koraginensis  (1930). 

We  follow  the  observations  ot  Dr  Kanchi  Gandhi  (pers.  comm.)  in  recognizing 

the  priority  of  E.  koraginensis  if  E,  komarovii  and  E.  koraginensis  are  combined: 

"Although  the  priority  of  the  type  of  E.  komarovii  starts  from  1845,  the  priority 
of  the  epithet  itself  starts  from  1954.  In  contrast,  the  priority  of  the  type  and  of 

the  epithet  in  E.  koraginensis  start  from  1930." 
Erigeron  koraginensis  is  distributed  in  arctic  and  eastern  Siberia,  Wrangel 

Island,  and  the  Kamchatka  region  (Botschantzev  1959;  Tzelev  2002).  Yurtsev  et 

al.  1989  said  explicitly  that  E.  komarovii  occurs  on  Wrangel  Is.  and  replaced  the 

name  E.  muirii  erroneously  used  in  prevous  accounts.  Czerepanov  (1995)  listed 

E.  koraginensis  as  a  synonym  of  E.  komarovii;  Botschantzev  (1959)  maintained 

them  as  separate  species  but  by  widely  overlapping  differences.  The  type  of  E. 

koraginensis  was  collected  in  Kamchatka;  the  type  of  E.  komarovii  was  collected 

from  Karaginskii  Island,  in  the  Bering  Sea  just  off  the  coast  of  northeast 
Kamchatka. 

Taxonomic  status  and  distribution  of  Erigeron  muirii 

Hulten  (1968)  treated  Erigeron  muirii  Gray  as  a  subspecies  of  E.  grandijlorus 

(E.  porsildii,  as  identified  here),  noting  that  its  densely  lanate  leaves  and  in- 
volucres distinguish  it  from  the  typical  expression  of  the  latter  Elven  et  al.  (2003) 

also  note  that  "The  hairs  of  E.  muirii  are  very  thin,  curly,  and  intermingled,  and 
they  are  totally  different  from  the  stiffer  and  straighter  hairs  of  E.grandiflorus 

and  E.  koraginensis."  Erigeron  muirii  and  E.  porsildii  occur  sympatrically  in 
northeastern  Alaska,  but  E.  muirii  usually  grows  in  exposed,  rocky  settings, 

whereas  E.  porsildii  tends  to  favor  meadows.  Chromosome  counts  from  Alaska 

show  E.  muirii  to  be  diploid,  E.  porsildii  tetraploid  (Dawe  &  Murray  1981).  Two 

unusual  plants  on  a  sheet  with  six  others  of  typical  E.  muirii  may  be  hybrids 

between  E.  muirii  and  E.  uniflorus  var  eriocephalus  (J.  Vahl)  Boivin  (Alaska: 

vicinity  of  Cape  Thompson,  26  Jul  1976,  Roseneau  s.n.,  ALA),  but  we  have  not 

seen  evidence  ol  hybridization  or  intergradation  between  E.  muirii  and  E. 

porsi  Ida  and  agree  with  Cronquist  (1947),  Porsild  and  Cody  (1980),  Cody  (2000), 

and  others  in  observmg  that  E.  muirii  is  appropriately  treated  at  specific  rank. 

Erigeron  muirii  A.  Gray,  Proc,  Amer  Acad.  Arts  17:210. 1881.  Erigeron  grandijlorus 
Hook,  subsp.  muirii  (A.  Gray)  Hulten,  Ark.  Bot.  7:132. 1968.  Type:  U.S.A.  Alaska. 
Cape  Thompson,  1881  J.  Muirs.n.  (holotype:  GHl). 

1.  Stems  and  leaves  moderately  lanate,  involucres  densely  lanate, all  eglandular;cauline 

eaves  narrowly  elliptic-lanceolate,  not  subclasping   Erigeron  muirii 
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1.  Stems  and  leaves  sparsely  villous,  involucres  villous,  all  glandular  to  stipitate-glan^ 

dular;  cauline  leaves  narrowly  ovate  to  ovate-lanceolate  or  lanceolate,  often 
subclasping   Erigeron  porsildii 

Erigeron  mui  rii  has  been  regarded  as  an  endemic  of  northern  Alaska  (Murray 
&  Lipkin  1987,  Lipkin  and  Murray  1997),  but  a  herbarium  sheet  of  E.  muirii  at 

US(!)  bears  the  label  "Wrangel  Is,  Dr.  Ross,  Corwm  1881."  Hulten  (1950)  com- 
mented that  personal  communication  from  Soviet  botanists  led  him  to  doubt 

the  occurrence  of  E.  muirii  on  Wrangel  Island  (m  the  Arctic  Ocean,  between 

the  East  Siberian  Sea  and  the  Chukchi  Sea,  off  northeastern  Russia)  and  to  hy- 
pothesize that  the  specimen  at  US  is  incorrectly  labeled.  Nevertheless,  he  felt 

that  this  explanation  needed  confirmation. 

Knowing  of  the  specimen  at  US  and  lacking  authentic  material  of  Erigeron 

muirii  at  LE,  V.V.  Petrovsky  compared  the  written  descriptions  and  the  photo- 
graph in  Hulten  (1950)  of  E.  muirii  with  specimens  of  £.  homarovii  (=  E. 

koraginensis,  as  recognized  here,  see  section  above)  and  concluded  they  were 
conspecific.  Petrovsky  (1987)  therefore  included  E.  muirii  in  the  Arctic  Flora 

USSR,  under  which  he  included  £.  homarovii  Botsch.  as  a  synonym  (among 
many  synonyms).  Following  exchanges  of  specimens  between  LE  and  ALA,  it 
was  possible  for  both  sides  to  examine  authentic  E.  muirii  and  E.  komarovii  and 
to  determine  that  they  are  not  the  same.  Yurtsev  et  al.  (1989)  removed  E.  muirii 

from  their  list  of  Wrangel  Island  plants. 

The  voyage  in  which  Muir  participated  had  numerous  ports-of-call,  includ- 
ing Cape  Thompson  (the  type  locality  of  Erigeron  muirii^  in  northwestern 

Alaska)  and  Wrangel  Island.  In  accounts  of  this  voyage  published  by  Muir  (1883, 

1917),  plant  lists  for  Wrangel  Island  do  not  include  any  species  of  Erigeron.  It  is 

reasonable  to  presume  that  a  mistake  was  made  during  processing  of  the  speci- 
mens and  that  a  Wrangel  Island  label  was  assigned  to  an  Alaskan  collection, 

just  as  Hulten  had  earlier  surmised. 
Specimens  from  Herschel  Island  on  the  coast  of  the  northwestern  extreme 

of  Canada  very  near  the  Alaskan  border  were  included  by  Hulten  (1968)  in  Eri- 
geron muirii  (as  E.grandi/lorussubsp.  muirii).  We  have  determined  these  speci- 
mens as  E.  porsildii  and  note  that  other  collections  from  Herschel  Island  are 

cited  above  tor  E. porsildii.  Collections  of  E.  muirii  from  which  our  discussion 
is  drawn  are  mostly  at  ALA. 

The  status  of  Erigeron  hultenii 

Erigeron  hultenii  was  noted  by  its  author  to  be  "closely  allied  to  the  polymor- 
phic arctic-alpine  species  E.grandiflorus  WJ.  Hooker"  (Spongberg  1973,  p.  116) 

and  to  have  a  "close  morphological  resemblance  to  some  plants  of  E.grandiflorus 
from  Alaska"  [=  E.  porsildii  in  the  present  sense]  (p.  119).  Contrasts  with  E. 
porsildii,  however  (as  in  the  couplet  below),  exclude  it  from  that  species.  De- 

spite additional  exploration  at  and  near  the  type  locality,  plants  corresponding 
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to  E.  hultenii  have  not  been  recollected  and  we  do  not  find  that  E.  huUenii  fits 

with  any  other  known  Alaskan  species.  We  continue  to  regard  it  as  an  anoma- 
lous plant  of  unknown  relationships. 

1.   Leaves  1 -veined;  ray  florets  65-1 10; disc  corollas  3.8-4.5  mm  long;achenes2-nerved; 
outer  pappus  a  prominent  series  of  long  setae  or  scales   Erigeron  porsildii 

1.   Leaves  3-veined;ray  florets  20-45;  disc  corollas  2.5-3  mm  long;achenes  4-nerved; 
outer  pappus  barely  if  at  all  evident     Erigeron  hultenii 

Erigeron  hultenii  Spongberg,  Rhodora  75:116. 1973.  Typh:  U.S.A.  Alaska:  Campbell 
Creek  Valley,  11  mi  N  of  Anchorage,  7  Aug  1965,  L.  Strutz  s.n.  (hOLOTYPE:  S). 

Taxonomic  status  of  Erigeron  yukonensis 

Erigeronj/uhonensis  was  included  within  the"E.gran(ii/Jorusagg."  by  Polunm 
(1959),  but  Hulten  (1950)  hypothesized  it  to  be  closely  related  to  E.glahellus  Nutt. 

Later,  Hulten  formalized  this  (1967)  by  reducing  E.  yukonensis  to  varietal  rank 

within  E.glahellus.  We  agree  with  a  number  of  recent  botanists  who  find  E. 

yukonensis  to  be  a  distinct  species,  although  its  evolutionary  relationships  are 

not  clear— its  eglandular  vestiture,  elongate  basal  leaves,  and  1-4  heads  are  un- 
characteristic of  most  of  the  arctic  monocephalous  Erigeron  species.  Plants  of 

E.  porsildii  with  elongate-lanceolate  leaves  sometimes  approach  single-headed 

E.  yukonensis  m  aspect,  but  E.  porsildii  differs  especially  in  its  stipitate-glan- 

dular  stems  and  its  tendency  for  oblong-lanceolate  to  lanceolate,  often 
subclasping  cauline  leaves. 

Erigeron  yukonensis  Rydb.,  Bull.  New  York  Bot.  Gard.  2:185. 1901.  Type:  CANADA. 
Yukon:  Dawson,  23 Jul  1899,  R.S.  Williams  s.n.  (holotype:  NY!).  Erigeron glabdlus 
Nutt.  var.  yukonensis  (Rydb.)  Hulten,  Ark.  Bot.  7(1):132. 1967. 

Plants  perennial,  fibrous-rooted  rhizome,  sometimes  appearing  like  a  taproot, 

multicipital.  Stems  10-30(-40)  cm  high,  erect  to  basally  ascending,  often  pur- 

plish at  base,  sparsely  to  moderately  hirsute  to  villous-hirsute,  eglandular  Leaves 

basal  and  cauline,  lower  narrowly  oblanceolate,  rarely  oblanceolate-obovate, 

entire,  (l-)4-16  cm  x  2-8  mm,  middle  and  upper  reduced  and  narrowly  lan- 

ceolate, not  clasping,  sparsely  hirsute  to  glabrous,  eglandular  Heads  l-2(-4)  from 

branches  at  midstem;  involucres  6-10  mm  high,  12-19  mm  wide;  phyllaries  m 

2(-3)  series,  Imear-lanceolate  with  linear-acuminate  tips,  sparsely  to  moder- 

ately wooUy-villous  with  whitish,  flattened  hairs  without  colored  cross-walls, 

eglandular  to  very  sparsely  minutely  glandular  Ray  florets  42-82,  corollas  10- 

15  mm  long,  laminae  white  to  pmk  or  pink-purple,  coiling.  Disc  corollas  3.8-5.2 

mm  long,  throat  not  indurate  or  inflated.  Cypselae  1.7-2  mm  long,  2-nerved, 

strigose;  pappus  of  15-20  bristles,  with  an  evident  outer  series  of  short  bristles, 
squamellae,  or  scales. 

Flowering  (Jun-)Jul-Aug  (-Sep).  Rocky  sites  and  meadows,  near  timber- 
line  and  above;  2850-3150  m.  Canada  (N.WT:  District  of  Mackenzie;  Yukon); 
U.S.A.  (Alaska). 
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Additional  collections  examined.  Canada.  Yukon;  S  end  of  Lake  Kluanc,  alpine.  24  Jul  1944.  Andev- 

soit  9472B  (NYJ;  Moosehide  Mountain,  VV-lacmg  slope,  open  rocky  slope,  20  Jun  1949,  (wilder  ,5266 

(NY);  Lower  Klondike,  last  half  of  Jun  1919,  Cockjicld  6-i-  (CAN-photo  ALA!J;  near  CoUinson  Head,  E 

end  of  Herschel  Island,  Mackenzie  Bay,  Beaufort  Sea,  16 Jul  197'5,  Cooper, ISA  (NY);  Dawson,  30 Jun 

1914,  Eciitwood  4.54  (CAN-photo  ALA');  Red  Mountain  near  Fort  Selkirk,  shady  slopes.  17  |ul  1899, 

Gorman  1109  (NYj;  Ft.  Selkirk,  1-9  Jul  1891,  Hayes  .s.n.  (NY);  White  Horse,  Yukon  River,  1  Sep  1902, 

Mtfcoun  78996 (NY,  CAN-photo  ALA!);  Fort  Selkirk,  IBJul  1899,  T(.)rle(onJ4KNY).NWT:lnuvik,  damp 
rock  ledges  by  Dolomite  Lake  in  open  sunlighi,  just  above  ledge  with  Woodsi a  glabella  and  Cy.sfoplcri.s 

/ai^tjilis,  7Jul  1965.  Svvo/e.s  .522  (CAN-photo  ALA!). 

Cronquist  (1947)  cited  a  collection  ol  Engcron  yuhoncnsis  irora  District  ol  Mack- 

enzie (Richards  Island,  1896,  Stri  ngcr  /6,  no  herbarium  cited).  Wiggins  and  Tho- 
mas (1962)  cited  an  Alaskan  collection  in  AMES  from  north  ol  the  Brooks  Range 

(Utukok  River,  5Jun-15  Jul  1947,  Thompson  s.nX  but  the  identity  of  this  collec- 
tion needs  to  be  verified.  Cody  (2000,  p.  581)  noted  that  E.  yukonensn  occurs  in 

"the  Yukon  Territory  west  of  latitude  135  W,  in  northern  District  of  Mackenzie 

east  to  Coronation  Gulf  and  m  Nahanni  National  Park."  See  also  Map  1104  in 
Porsild  and  Cody  (f980)  and  a  map  in  Mcjannet  et  al.  (1993,  p.  38). 

The  Erigeron  purpuratus — £.  pallens  group 

Treatments  ol  these  species  have  varied  considerably,  but  we  recognize  Erigeron 

purpuratus  Greene,  E  denalii  A.  Nels.,  and  E.  pallens  Cronq.  as  distinct  species. 

Erigeron  pallens  is  rare  and  endemic  ol  the  high  mountains  of  southeastern 

British  Columbia  and  adjacent  Alberta,  while  the  other  two  are  more  common 

and  occur  in  Alaska,  Yukon,  District  of  Mackenzie,  N.W.T,  and  extreme  north- 

western British  Columbia,  long  disjunct  from  the  range  of  E.  pallens.  The  erect, 

inrolled  laminae  of  the  ray  florets  (giving  them  a  "filiform"  aspect)  of  all  three 
species  distinguishes  them  from  other  species  of  Erigeron  sect.  Tridactylla  Nutt., 

of  which  they  are  members.  The  leal  -lobing  of  E  pallens,  however,  is  more  simi- 
lar to  that  of  E.  vagus  Payson  and  E.flahelUfolius  Rydb.  (also  sect.  Ttidactylia)  of 

the  northwestern  U.S.A.,  which  are  geographically  closer  to  E.  pallens  than  E. 

denalii  and  E.  purpuratus. 

Erigeron  denalii  has  been  treated  as  a  synonym  or  a  variety  of  E.  purpu  ratus 

(e.g.,  Cronquist  1947,  Hulten  1968,  Boivin  1972).  They  are  similar  in  many  ways, 

including  the  characteristic  purplish  pappus  bristles,  and  perhaps  are  most 

closely  related  to  each  other,  but  the  two  taxa  appear  to  be  partially  sympatric 

and  differences  in  vestiture  and  leaf  morphology  are  constant.  The  habitat  of  E. 

purpuratus,  sandy  or  gravelly  alluvium,  also  is  remarkably  constant  and  dis- 

tinct from  chat  of  E.  denalii.  Probably  correlated  with  the  loose  sands  and  grav- 

els of  its  habitat,  plants  of  E.  pu  rpu  ratus  almost  always  develop  a  long  and  rela- 
tively slender  but  woody  taproot;  taproots  of  E  denalii  are  less  well  defined 

and  often  do  not  show  on  collections,  and  the  plants  usually  develop  slender 

rhizome-like  caudex  branches,  well  adapted  to  the  downslope  instability  of  the 
screes  typically  inhabited  by  the  species. 
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1.  Leaves  entire  or  shallowly  3~lobed  at  the  obtuse  to  nearly  flat  apex;  pappus  tawny- 
white  to  yellowish   Erigeron  pallens 

1.  Leaves  entire  or  with  1-2  shallow  lobes  on  the  margins;pappus  usually  purplish. 

2.  Stems  1  -5  cm  tall;  leaves  spatulate  to  oblanceolate-spatulate,2-4(-5)  mm  wide, 
minutely  glandular  and  moderately  villous;  involucres  densely  pilose    Erigeron  denalii 

2  Stems  (2-)3-9(-14)  cm  tall;  leaves  linear-  to  narrowly  oblanceolate,  1  -2.5(-3)  mm 

wide,  merely  minutely  glandular  or  also  sparsely  hirsute-villous;  involucres 
sparsely  pilose  ̂     Erigeron  purpuratus 

Erigeron  purpuratus  Greene,  Pittonia  4:155.  1900.  Type:  CANADA.  Yukon:  Fort 

Selkirk,  sandy  river  banks,  28Jun  1899,  M, W  Gorman  1065  (ND-G!). 

Plants  perennial,  taprooted,  from  a  diffuse  caudex  divided  into  system  of  slen- 

der rhizome-like  branches.  Stems  (2-)3-9(-14)  cm  high,  minutely  glandular, 

villous.  Leaves  mostly  basal,  linear-  to  narrowly  oblanceolate,  1.5-3(-4,5)  cm 

long,  l-2.5(-3)  mm.  wide,  entire  or  (mostly  on  early-produced  leaves)  with  1  or  2 
shallow  lateral  lobes,  minutely  glandular,  sparsely  villous  or  without 

nonglandular  hairs.  Heads  1;  involucres  6-9(-10)  mm  high,  9-15  mm  wide;  phyl- 

laries  in  2-3  series,  minutely  glandular,  sparsely  villous,  hairs  with  colored  cross- 

walls  and  up  to  3  mm  or  without  nonglandular  hairs.  Ray  florets  40-90,  5-9 

mm  long,  laminae  filiform,  0.3-0.8  mm  wide,  erect,  white  to  pink  or  purplish, 

not  coiling  or  reflexing.  Disc  corollas  4-5  mm  long,  throat  not  indurate  or  in- 

flated. Cypselae  1.8-2.7  mm  long,  2-nerved,  sparsely  strigillose  to  glabrate;  pa- 

ppus of  28-40  pinkish  to  purplish  bristles,  without  an  evident  outer  series.  In 
=  18  (Dawe  &  Murray  1979). 

Flowering  Jun- Aug.  Sandy  and  gravelly  stream  banks,  gravel  bars,  sandy 
beaches,  gravelly  slopes,  alpine  tundra;  150-1350  m;  Canada  (Yukon);  U.S.A. 
(Alaska). 

Erigeron  denalii  A.  Nelson,  Amer.  J.  Bot.  32:289.  1945.  Type:  U.S.A.  ALASKA.  Mt. 
McKinley  National  Park:  Sable  pass,  at  highest  point  of  Park  road,  rocky  slopes,  ca. 
4000  ft,  8  Aug  1939,  A.  Nehon  and  R.A.  Nelson  4058  (hoi.OTYPE:  RM!;  isotype:  US!). 

Erigeron  purpuratus  Greene  var.  dilatatus  Boivin,  Phytologia  23:134. 1972.  Type:  CANADA.  Dis- 
trict OF  MACKENZIE:  Redstone  River  Region,  4  July  1963,  Kvak  &  Haggard  131  (holotype: 

DAO). 

Erigeron  mexiae  K.  Becker,  Brittonia  28:144. 1976.  Type:  CANADA.  Yukon:  Dempster  Highway,  N 

of  Dawson  City,  E-facing  slope  just  W  of  Mile  41,  in  scree,  5000  ft,  8  Jul  1973,  C.W.  Greene  481 
(holotype:  NYI;  ISOTYPE:  UAC). 

Plants  perennial,  taprooted,  with  a  diffuse,  slenderly  branching  caudex.  Stems 

1-5  cm  high,  villous,  granular-glandular.  Leaves  basal  and  cauline,  spatulate  to 

oblanceolate,  entire  or  shallowly  3-lobed  at  the  apex,  1-2  cm  long,  2-4  mm  wide, 

mid-caulme  larger  than  the  basal  and  lower  cauline,  villous,  granular-glandu- 

lar Heads  1;  involucres  (4-)5-7  mm  high,  9-12  mm  wide;  phyllaries  in  2(-3) 

series,  densely  lanate-villous,  the  hairs  to  3  mm  long,  often  with  dark  purple 

crosswalls,  glandular  Ray  florets  30-55,  4-8  mm  long;  laminae  erect,  rarely 

spreading,  filiform  to  narrowly  straplike,  0.3-1.2(-2)  mm  wide,  white  to  laven- 
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der.  Disc  corollas  3.8-4.8  mm  long,  throat  not  indurate  or  inflated.  Cypselae 

oblanceolate-oblong,  3-3.8  mm  long,  2-nerved,  strigillose  to  strigose-hirsute; 

pappus  of  20-25  bristles,  more  or  less  purple-red  tinged  or  sometimes  whitish 
(variable  within  populations),  without  an  evident  outer  series. 

Flowering  Jun- Aug.  Open  alpine  and  subalpine  habitats,  tundra  slopes, 

openings  in  spruce-fir  woods,  gravelly  and  shaley  scree,  cut  banks;  900-2150 
m;  Canada  (N.W.T.:  District  of  Mackenzie;  Yukon;  extreme  northwestern  British 
Columbia);  U.S.A.  (Alaska). 

Plants  of  the  type  collection  ol  Erigeron  mexiae  have  ray  corollas  with  rela- 
tively broad  laminae  (1.5-2  mm  wide),  but  ray  corolla  width  is  variable  in  £. 

denalii  and  E.  mexiae  is  here  regarded  as  an  extreme  variant  within  the  spe- 
cies— in  other  characters  there  appears  to  be  no  difference. 

Erigeron  pallens  Cronquist,  Bnttonia  6:240. 1947.  Type:  CANADA.  British  Colum- 
bia: Glacier,  Mount  McDonald,  7500  ft,  1  Aug  1913,  Butters  and  Holway  799  (tlOl.O- 

TYPR:MINN). 

Plants  perennial,  taprooted,  caudex  divided  into  system  of  slender,  rhizome- 
hke  branches.  Stems  2-4  cm  high,  sparsely  hirsute-viUous,  minutely  glandu- 

lar Leaves  mostly  basal,  oblanceolate  to  spatulate,  1-2.5  cm  long,  2-4  mm  wide, 
entire  or  shallowly  3-lobed  at  the  obtuse  to  nearly  flat  apex,  sparsely  villous, 

minutely  glandular  Heads  1;  involucres  6-8  mm  high,  9-13  mm  wide;  phyllar- 
les  m  2-3  series,  commonly  purplish  or  purple  at  the  tips,  sparsely  villous,  the 

hairs  often  becoming  tawny,  without  purpie  cross-walls,  minutely  glandular 
Ray  florets  50-65,  corollas  4-5(-6)  mm  long,  laminae  white  to  pink  or  purplish, 
ca.  0.5-0.8  mm  wide,  erect.  Disc  corollas  3.5-4.4  mm  long,  throat  not  indurate 

or  inflated.  Cypselae  length  not  observed,  2-nerved,  sparsely  strigose;  pappus 
of  25-30  tawny  to  purplish  bristles,  with  a  few,  short,  outer  setae.  2  n  =  18  (Packer 
&  Witkus  1982). 

Floweringjul-Aug.  Alpine  talus,  shale  slides,  steep  and  sparsely  vegetated 
slopes;  ca.  2100-3200  m;  Canada  (Alberta,  British  Columbia). 

A  nomenclatural  combination  attributed  to  G.W.  Douglas  (Erigeron 

purpuratus  Greene  subsp.  pallens,  such  as  by  Moss  1983  and  Packer  63:  Witkus 
1982),  apparently  was  never  validated  and  is  a  nomen  nudum. 

Erigeron  ochroleucus  in  Alaska 

Previously  undetermined  collections  at  ALA  document  the  occurrence  of  Eri- 
geron ochroleucus  Nutt.  in  arctic  and  boreal  Alaska  and  immediately  adjacent 

Yukon,  disjunct  more  than  2800  kilometers  from  the  closest  localities  in  its  main 
range,  which  runs  from  Nebraska  and  South  Dakota  through  Wyoming  and 
Montana  into  southern  Alberta  and  British  Columbia  (see  map  in  Nesom  2004). 

The  arctic  and  boreal  plants  are  unequivocally  identified  as  £.  ochroleucus,  al- 
though they  differ  in  some  ways  from  those  of  the  southern  system:  stem  height 

ranges  shorter  (2-15  vs.  (6-)8-18(-20,  30)  cm),  leaf  length  ranges  shorter  (2-7 



NESOM  AND  MURRAY,  NORTH  AMERICAN  ARCTIC  AND  BOREAL  SPECIES  OF  ERIGERON  53 

VS.  4-9(-12)  mm),  leaves  are  consistently  Imear  to  linear-oblanceolate  (vs.  lin- 
ear to  narrowly  oblanceolate,  l-4(-5)  mm  wide),  hairs  of  the  villous  mvolucral 

vestiture  often  (vs.  uncommonly)  have  red  crosswalls,  ray  florets  range  fewer 

m  number  ((18-)30-50  vs.  30-62),  and  the  disc  florets  range  greater  in  length 
(3.5-4.5  mm  vs.  2.8-3.6  mm).  The  Alaska  and  Yukon  plants  plants  might  be  for- 

mally treated  as  a  variety  emphasizing  their  geographic  disjunction,  but  mor- 
phological differences  are  overlapping  and  plants  from  the  western  U.S.A.  can 

be  found  that  closely  match  the  arctic  plants.  In  the  interpretation  of  Nesom 
(2004),  no  varieties  are  recognized  in  the  southern  population  system  of  E. 
ochroleucus. 

Erigeron  ochroleucus,  although  very  restricted  in  Alaska  and  Yukon,  is 
nevertheless  common  along  a  section  of  the  Porcupine  River  from  Rampart 
House  in  Yukon,  but  near  the  International  Boundary,  downstream  below  the 

Lower  Ramparts,  some  80  kilometers  total.  The  climate  is  hypercontinental  and 

habitat  for  this  species  is  at  the  base  of  arid  slopes  with  an  eastern  to  southern 
exposure  and  adjacent  terraces.  The  vegetation  is  discontinuous  and  steppic  in 

character:  Artemisia  Jrigida,  Bupleurum  americanum,  Calamagrostis 
purpurascens,  Agropyron  spicatum,  Phlox  hoodii,  and  Erigeron  caespitosus  are 
prominent.  Several  species  also  restricted  in  Alaska  and  Yukon,  and  some  are 
also  disjunct  from  their  main  ranges:  Festuca  lenensis,  Carex filijolia,  Carex 

duriuscula,  Eriogonum Jlavum  var.  aquilinum,  Alyssum  americanum,  and 
Townsendia  hookeri.  The  tv/o  arctic  localities  for  E  ochroleucus  are  climatically 

very  different  from  the  Porcupine  River,  but  edaphically  similar:  dry  sands  and 

gravels  (Atqasuk)  and  well-drained  soils  (Kadleroshilik  Pingo). 
Collections  examined.  U.S.A.  Alaska:  Arctic  Slope  District,  70  air  mi  S  of  Point  Barrow,  near  Eskimo 

village  of  Atkasook,  2.9  km  SE  of  Meade  River  Camp,  15  m,  31  Jul  1975,  Kamarkova  45  (ALA).  Black 

River  Quad:  Arctic  NVy/R,  steep  southeast-facing  steppe  slope  on  Porcupine  River,  366  msm,  66°  58' 

56"N,  142°  49'  46"  W,  4  June  1996,  Mit  rray,  Emers.  andjori^ensnn  12,128  (ALA);  Yukon  Flats  NWR, 

steep  southeast-facing  steppe  slope  on  Porcupine  River,  66°  59'  15"  N,  142°  58'  20"  W,  6  June  1996, 

Murray,Emers,andjorgenson  12,153  (ALA).  Porcupine  River  E  of  old  archeology  camp,  66°  59'N.  142° 

49'W,  S  facing  bluff,  20  m  above  river  shore,  fS Jul  1995,  Reilz  s.n.  (ALA  and  to  be  distributed).  Porcu- 

pine River,  67°  20'  N,  141°  18"  W,  20  Jul  1980,  Thorson  7-20-80-^  (ALA).  First  bluff  mside  Alaskan 

border  [with  Yukon.  Canada],  on  Porcupine  River,  67°  2rN,  141°  17'W,  275  msm,  17July  1981,  Vicreck 
and  Foote  4536  (ALA).  Beechey  Point  Quad,  Kadleroshilik  Pingo  (no.  41),  Kadleroshilik  study  area, 

70°  Ol'N,  147°  41'W,  gravelly  areas,  26-28 Jul  1986,  Walkcr86-31  (ALA).  CANADA.  Yukon:  Porcupine 
River,  Rampart  House.  11  July  1951,  Loan  568h  (DAO). 

Because  Erigeron  ochroleucus  has  not  been  included  in  f  loristic  accounts  of  arc- 
tic areas,  a  description  is  provided  here,  drawn  from  25  plants  of  the  collections 

cited  below.  A  detailed  comparison  can  be  made  by  comparing  this  description 

with  that  for  "southern"  E.  ochroleucus  in  the  Erigeron  treatment  for  the  devel- 
oping FNANM  volumes  (Nesom  in  prep.). 

Plants  perennial  from  a  thick,  woody  taproot,  caudex  multicipital,  un- 
branched  or  rarely  with  short  branches.  Stems  basally  ascending,  2-15  cm, 
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loosely  strigose  to  villous-stngose,  eglandular  or  sparsely  minutely  glandular. 

Leaves  mostly  basal  linear  to  Unear-oblanceolate,  entire,  2-7  cm  long,  1-1.8  mm 
wide,  cauline  quickly  reduced  upwards,  sparsely  and  loosely  strigose  adaxially, 

abaxially  glabrous  at  least  on  distal  1/4-1/2  ol  blade  and  strigose  proximally, 

eglandular  Heads  1;  involucres  6-8  mm  high,  12-16  mm  wide;  phyllarics  in  3-4 

series,  densely  hirsute-villous,  hairs  whitish  or  with  red-purple  crosswalls, 

densely  and  mmutely  glandular.  Ray  llorets (18-)30-50,  corollas  8-12  mm,  lami- 

nae mostly  white,  less  commonly  bluish,  I-2(-2.5)  mm  wide,  coiling.  Disc  co- 

rollas 3.5-4.5  mm  long,  not  indurate  or  inflated.  Cypselae  2-2.5  mm,  2-ncrved, 

strigose-villosulous;  pappus  bristles  12-15,  with  a  conspicuous  outer  scries  of 
thick  setae,  scales,  or  squamellae. 

The  status  of  Erigeron  pumilus  in  Yukon 

Porsild  (1975)  noted  the  occurrence  in  southwestern  Yukon  of  Erigeron  U}]caris 

(Hook.)  Piper,  as  the  single  collection,  HM.  and  L.G.  Raup  12918,  had  been  iden- 
tified on  the  original  label.  Hulten  (1967, 1968)  referred  to  this  collection  as  E. 

pumilus  Nutt.,  as  it  has  continued  to  be  recognized  (e.g.,  Cody  2000).  With  ca- 
veats as  below,  our  identification  of  the  three  plants  on  this  sheet  is  E.  cacspitosus 

Nutt.  In  E.  pumilus  (in  contrast  to  E.  caespitosus),  the  stems  and  involucres  are 

hu-sutc  to  hispid-hirsute  and  glandular,  the  ray  corollas  are  linear  and  rei  lexing, 
and  the  disc  corollas  have  distinctly  indurate  and  inllated  throats. 

CANADA  Yukon  Territory:  Alpine  ,i;rassy-stony  slope,  rays  lavender,  mountain  slope  on  east  side  of 

Big  Arm,  Kluane  Lake,  app.  Lat.  t)\°  33'N,  138°  4(TW,  20  Aug  1Q44,  HM.  and  1..G.  Raup  J29(cS  (ALA). 

Erigeron  caespitosus  has  an  extended  geographic  distribution,  ranging  from 

Arizona  and  New  Mexico  northward  into  Alaska;  it  is  relatively  common  in 

southwestern  Yukon  (see  map  in  Cody  2000).  The  Yukon  plants  in  question 

have  strigose  cauline  vestiture,  which  contrasts  with  the  normally  deilexed  to 

spreading  vestiture  of  E.  cacspitosus,  but  such  variation  exists  sporadically  in 

the  species  in  other  parts  of  its  range,  including  Saskatchewan  as  well  as  vari- 

ous places  in  the  western  U.S.A,  and  the  vestiture  of  Raup  12918  is  more  charac- 

teristic of  E.  caespitosus  tor  5-10  mm  under  the  heads.  The  plants  of  12918  also 
have  linear  to  linear-oblanccolate  basal  leaves,  narrower  than  normal  for  E. 

caespitosus,  but  narrow-leaved  plants  more  cleady  identified  as  E.  caespitosus 
also  occur  m  the  Kluane  Lake  area  (Murray,  pers.  observ).  The  plants  ol  12918 

are  atypical,  but  we  conclude  that  latent  populational  tendencies  are  sporadi- 

cally expressed  in  this  species — at  least  a  hypothesis  of  recent  hybridization  or 
genetic  introgression  is  not  supported,  because  hybridization  with  any  other 

species  in  southwestern  Yukon  probably  would  have  more  conspicuously  in- 
fluenced the  morphological  features  of  12918. 
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BOOK  NOTICE 

Bf'N-Erik  van  Wyk  and  Mici  iaiiL  Wink.  2004.  Medicinal  Plants  of  the  World.  (ISBN 

0-88192-602-7, hbk.)  Timber  Press  Inc.  133  S.W  Second  Ave,  Suite  450,  Portland, 

OR  97204-3527,  U.S.A.  (Orders:  www.tnnberpress.com, mail@timberpress.com, 

503^227-2878, 1-800-327-5680, 503-227-3070  fax).  $39.95, 480  pp.,  793  color 

photos,  3  tables,  137  diagrams,  6  V^"  x  9  1/2". 
Medic  incil  Plants  o/t he  World  is  a  comprehensive  and  .scientifically  accurate  guide  to  the  best  known 

and  most  important  medicinal  plants,  including  those  of  special  commercial  or  historical  interest. 

This  book  is  a  Photographic  gu\de  including  info  on  their  botany,  mam  traditional  uses,  active  ingre- 
dients, pharmacological  effects  and  evidence  of  efficacy  (if  known)  m  a  compact,  colorful,  reference 

te.xt.MedicindlP/cintsdoesa  wonderful  job  of  conceptualizing  the  more  than  320  plants  in  the  book. 

The  regulatory  status  of  each  plant  is  also  given— whether  it  is  listed  in  one  or  more  pharmacopoeias, 
including  the  German  Commission  H  monographs,  the  new  HSCOP  monographs  ot  the  European 

Community  and  the  World  Fiealth  Organizations  series  of  monographs  (all  species  treated  m  the 
last-mentioned  three  works  will  be  found  m  this  book).  In  the  back  of  the  book,  the  authors  do  well  to 

include  "A  Quick  Guide  to  Commercialized  Medicinal  Plants"  and  a  'C^lossary  of  Chemical,  Medical 

and  Pharmaceutical  Terms."  The  book  seems  to  be  geared  toward  the  specialist  and  not  the  "average 

gardener"  The  guide  is  organized  alphabetically  by  genus  species,  and  common  names  m  subtitles. 

Without  some  previous  knowledge  of  botanical  names,  the  user  will  be  referencing  the  inde.x  fre- 
quently Nine  hundred  plants  are  covered  in  the  book,  but  320  have  comprehensive  detail  including: 

plant  description,  geographic  origm,  therapeutic  category,  historical  and  modern  uses,  active  ingre- 
dients and  pharmacological  effects.— Ashfi  Mchlfish.  UoiannxilRescairh  In.stiiute  oJTexas,  509  Pecan 

Street, Fori  Worth.  TX 76102^4060.  U.S.A. 
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ABSTRACT 

Formal  nomenclature  and  typiiication  are  detailed  for  taxa  of  the  Pluchea  odorata—Pluchea 
camphorata  group.  Lectotypes  are  designated  for  Pluchea  glahratal^C..  Conyza  marilandica  Michx., 

Gynema  viscida  Raf..  Pluchea  petiolata  Cass.,  and  Conyza  camphorata  Pursh.  Pluchea  {Conyza) 

marilandica  (Michx.)  Cass.,  which  is  the  type  of  the  genus,  is  based  on  a  Dillenius  illustration  that 

shows  features  anomalous  lor  Pluchea.  The  identity  of  several  other  pertinent  taxa  also  rernains 

ambiguous,  but  none  of  them  appears  to  have  a  bearing  on  currently  accepted  nomenclature. 

RESUMEN 

Se  detalla  la  nomenclatura  formal  y  la  tipificacion  de  taxa  del  grupo  Pluchea  odorata—Pluchea 
camphorata.  Se  designan  lectotipos  para  Pluchea glahrata  DC,  Conyza  marilandica  Michx..  Gynema 

viscida  Raf.,  Pluchea  petiolata  Cass.,  y  Conyza  camphorata  Pursh.  Pluchea  (Conyza)  marilandica 

(Michx.)  Cass.,  que  es  el  tipo  del  genero,  esta  basada  en  una  ilustracion  de  Dillenius  que  muestra 

caracteristicas  anomalas  para  Pluchea.  La  identidad  de  otros  varios  taxa  tambien  queda  ambigua, 

pero  ninguno  de  ellos  parece  tener  importancia  en  la  nomenclatura  normaltnente  aceptada. 

In  connection  with  production  of  a  taxonomic  treatment  of  Pluchea  for  tlie  Flora 

of  North  America  (FNA)  volumes  of  Asteraceae,  an  attempt  is  made  here  to 

clarify  typifications  for  various  names  associated  with  two,  relatively  wide- 

spread species  of  Pluchea  with  petiolate,  non-clasping  leaves. 

Pluchea  odorata  (L.)  Cass. 

The  typical  form  of  Pluchea  odorata  occurs  from  northern  South  America 

through  the  West  Indies  (the  type  is  from  Jamaica)  and  Mexico  and  is  widely 

distributed  through  the  southern  United  States,  from  California  and  Nevada  to 

Texas  and  Oklahoma  and  eastward  to  North  Carolina  and  Virginia.  A  large- 
headed  variety  of  this  species,  primarily  occurring  in  the  northeastern  United 

States,  is  P.  odorata  var  succulenta  (Fern.)  Cronq.  (Cronquist  1980;  Khan  &  Jarvis 
1989). 

Pluchea  odorata  (L.)  Cass.  Ivar  odorata].  Pluchea  odorata  (L.)  Cass.,  Diet.  Sci.  Nat. 
42:3.  1826.  Placusodoratm  (L.)  M.  Gomez  ,  Anales  Soc.  Hsp.  Hist.  Nat.  19:273. 1890. 

Pluchea  odorata  (L.)  DC.  var  normalis  Kuntze,  Revis.  Gen.  PI.  1:357. 1891  (nom.  in- 
valid; includes  the  type  of  the  autonym).  Conyza  odorata  L.,  Syst.  Nat,,  ed.  10. 1213. 

1759.  Linnaeus  cited  "Sloan,  jam.  1. 152.  f.  I.  Plum.  ic.  97."  LECTOTYPE  (Urb.  ex  R.K. 
Godfrey  1952:241-242,  245):  JAMAICA.  Sloane,  Voy  Jamaica  I:  plate  152(1).  1707. 

SIDA  21(1):  59 -64. 2004 
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The  plant  illustrated  is  in  the  Sloanc  Herbarium— no  data  regarding  collector,  lo- 
cality, or  date  (BM,  photo  Gillis  (1977)!,  internet  image  <http://internt.nhm.ae.uk/ 

cgi-bin/botany/sloane/detail.dsml?iD=24>!).  Although  Godlrey's  acceptance  of 
an  earlier  choice  of  type  by  Urban  formalized  the  lectotypification  of  P  odorata, 
Godfrey  misinterpreted  the  Sloane  Uhistration  as  referring  to  the  woody  species 
now  general ly  identified  as  Pluchca  caroli  nensis  (jacq.)  D.  Don.  Application  of  this 
latter  name  was  clarified  by  Khan  and  Jarvis  (1989).  The  herbaceous  species  treated 
by  Godfrey  as  P.  purpu  rascens  is  correctly  identified  as  P.  odonita  (see  Gillis  f977). 

l^hichca  purpunisifns  (Sw.)  DC,  Prodr  5:452. 1836.  Placus  purpurasccns  (S\v.)  M  Gomez,  Anales 
Soc.  Esp.  Hist.  Nat.  19:273.  IS^O.  Conyza  puipurasccns  Sw..  Prodr  112.  1788.  Typh:  JAMAICA: 

Swartz  cited  "Conyza  I.  Brown,  jam.  318.^'  and  "Conyza  maior  odorata—Sloan.  h.  I.  258. 1. 152.  f. 

I.."  Browne's  citation  (175t))  was  "Conyza  major  odorata,  &c.  Slo.  Cat,  124.  &  H,  t,  152.  i.  I,"  in 
relerence  to  the  same  Sloane  illustration,  which  is  the  same  as  the  lectotype  of  Con  vcc/ ode rtiUi 

L.  (above).  IJic.TcrrYPi;  (Howard  1989:589):  JAMAICA.  Sloanc,  Voy. Jamaica  I:  plate  I52(  I  J.  1707. 
The  plant  illustrated  is  in  ihe  Sloane  Herbarium,  as  cited  above  lor  Phuhca  odorata. 

Pluchca  purpurascens  (Sw.J  DC.  var  glahrata  (DC.)  Cn-iscb.,  Cat.  Pf  Caib.  150.  1806.  Flatus 
purpurascens  (Sw.)  M.  Gomez  var.glahratusiDC.)  M.  Gomez,  Anales  Soc.  Hsp,  Hist,  Nat.  1 9:273, 
1890.  Pluchca  ̂ ^iahrala  DC,  Prodr  5:452.  1835,  TYPE:  Gl.JAD[:LOUPn:  dc  Candolle  chcd  the 

following: "in  Guadalupa  legil  olim  cl,  Badieret  recent ius  Perrottet  ad  Pomte-a-Pitre,"  Ol  speci- 
mens identilied  as  Pluchca  glahvala  in  the  de  Candolle  herbarium,  one  is  labeled  simply 

"Cluadeloupe"  and  may  be  the  Badier  collection;  another  has  more  specific  data— 'Tte.  a  Pitre, 

I7]uin  1824,  Perrottet  1825,"  This  plant  also  was  collected  on  Guadaloupe,  and  (Urban  1902) 
indicates  that  Perrottet  was  there  at  least  lor  a  period  during  1824  The  Perrottet  colleclion  is 

designated  here  as  the  l.licnvrvpE  (G-DC  fiche  905!j. 

Phil  hca  pelu:ilala  Cass,.  Diet,  Sci.  Nat.  42:2.  182b,  TVPI-.:  Details  of  the  protologue  are  loo  abbrevi- 

ated to  establish  the  identity:  "ses  calatliides  sent  petiies,  subglobulcuses,  et  disposees  en 
corymbe  terminal: ,..  ses  st|uames  sont  ovales,  aigues,  presque  membraneuses,  pai-semees  de 

glandes,,,,"  The  description  ol  small  heads  with  acute,  membranous,  spai'sely  glandular  phyl- 
iaries  suggest  that  it  might  be  Pluchca  camphorata.  but  the  heads  in  a  terminal  corymb  and 

o\'ate  ph\'l lanes  are  more  Pke  Phichca  Oiiordni.  Cassini  noted  that  "Nous  a\'ons  observe  cette 

plantedans  Therbierde  M.dejussieu,  ouellec'toit  in  nominee,"  citing  no  fun  her  del  ail.  One  of 
two  specimens  in  the  Jussieu  herbarium  might  have  been  the  one  observed  by  Cassini: 

(1)  Cat.  No.  8646  (P-Jussieu,  lichc  634!)— identilied  as  "Con\za  marylaudica  Michx,."  with  no 

collection  inlormation.  The  |ilant  has  short-petiolate  lea\'es  and  a  terminal  capitulescence 
and  IS  Phicheaodorata- 

(2)  Cat.  No.  8662  (P-Jussieu,  fiche  635!)— identified  only  as  "Conyza  vulgari  accedens  fl, 

purpurase.,"  apparenth  collected  on  Hispaniola  ("St.  Domingo");  this  plant  also  has  short- 
petiolate  lea\'es  and  a  lerininal  capitulescence  and  is  a  representati\'e  of  Pluchca  odorata  \'ar 

(u/onita.  This  specimen  is  here  designated  as  the  Lrc'unvpr  of  Fluthca  jH-ludata  Cass 
Pluchca  camphorata  (L.)  DC  var  angustdolia  Torn  &  A,  CT-ay,  Fl.  N,  Ainer  2:261,  1842,  Conyza 

anguslifolui  Nutr.J,  Acad.  Nat.  Sci.  Philadelphia  7:109.  1834(non  Ro.xburgh  1832).  Tvph:  USA, 

"In  South  Canilina.  1  rom  whence  it  was  receu'cd  b)-  Mr.  Durand"  Ispeeimen  not  located;,  Torrey 

and  Gray  cited  the  Nuttall  publication  ui  lull  and  apparently  intended  to  recognize  Nuttall's 
Ci)/n':;ti  angustifoha  at  reduced  ranl<,  not  realizing  that  the  basionym  published  b\'  Nuttall 
was  a  later  hiimonym.  Hollowing  Article  58  oi  the  ICBN  (Saint  Louis  Code  2000),  1  he  name  at 

\'arietal  rank  can  be  an  ributed  to  Torrey  and  Gra\'  as  a  nomcn  no\'um. 
Pluchea  odorata  var.  succulenia  (Fern.)  Cronq.  Pluchca  purpurascens  (Sw,)  f^C.  var 

suicuknta  Fern.,  Rhodora  44:227,  1942.  Pluchca  odorata  var  ̂ uccukt\la  (Fern,) 

Cronq,,  Fl,  Southeast,  f  J,S,  1:175.  f980.  TypI::  UNITFD  STATES.  MA,SSACHUSin  TS:  Back 

Bay,  Boston,  ditch  in  old  marsh,  17  Sep  1910,  Edi  \V!//icn7iss.n.  (I  iDl.e^TYI'R:  Gl  I!), 
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Pluchca  manlandica  (MichxjCass,^  Dict:^  Sci.  Nat.  42:2. 1826.  Conyza  maiilandica  Michx.,  Fl.  Bor 

Amer.  2:125. 1803,  TYPE:  Michaux  cited  'DILL.  Hith.  t.  88.  f.  104.  nondum  periecte  Florida'  and 

gave  as  possible  synonyms  ■'Baccharisjoetida^  Walt."  and  Erigewn  camphoratum^  Lmn. '  He 
noted  that  the  habitat  was  "a  Pensylvania  ad  Carolinam."  The  LECTOTYPE,  (designated  herej 
must  be  the  Dillenius illustration,  the  only  element  cited  in  the  protologue  by  Michaux:  Hortus 

elthamiensisl:t.88.r.  104. 1732.  This  plant  IS  identified  in  the  Hortus  as  "Conyza  Marilandica, 

flore  purpureo"  and  is  shown  wilh  broadly  lanceolate,  sessile,  serrate  leaves  and  minutely 
pubescent  stems  (as  illustrated),  but  the  capitulescence  is  relatively  elongate,  broken  into 

several  subclusters  borne  on  lealy  branches  and  illustrated  details  show  the  heads  as  cylm- 

dric-campanulate  with  phyllaries  in  ca.  4-5  series  and  the  bisexual  florets  as  strongly  gob- 
let-shaped, features  not  characteristic  of  Pluchca.  The  specimen  in  the  Sherardian  Herbarium 

(OXF)  upon  which  the  drawing  was  based  was  identified  as  "Conyza  marylandica'  by 
Klinsmann  (fide  Druce  and  Vines  lyO?). 

The  voucher  specimen  at  OXF,  notated  ".88  104  1.05,"  bears  two  branches  and 
was  annotated  by  James  Reveal  in  1982  as  Pluchca  purpurasccns  (=  P.  odorata). 

A  digital  image  made  available  by  Stephen  Idarris,  Curator  of  Oxford  Univer- 
sity Herbaria,  confirms  that  identhy.  An  early  annotation  identifies  it  as 

"Pluchea  marylandica''  According  to  Dr.  Harris  (pers.  comm),  "This  is  the  speci- 
men that  Druce  placed  into  the  Hortus  sequence  when  he  worked  on  the  mate- 

rial with  Vines  in  the  early  1900s.  However,  the  specimen  appears  to  have  been 

incorporated  from  the  Sherardian  hlerbarium  and  bears  a  different  polynomial 

from  that  given  in  the  Hortus."  Clokie  (1964,  p.  89)  observed  that  "very  few  of 
the  specimens  that  [Druce]  did  take  out  [of  the  Sherard  Herbarium]  can  be  iden- 

tified as  originals  of  the  plants  in  the  Hortus  blthamiensis"  and  she  noted  spe- 

cifically that  the  voucher  for  t.  88,  fig.  104  is  'not  the  original  specimen."  The 

original  label  on  the  OXF  sheet  identifies  the  collection  first  as  "Baccharis 

mariana  flora  pulchra  rubenta  Acta  Philos.  No.  246.  pag.  401.  pi.  22  1690"  (by 
Sherard),  then  as  "Conyza  mariana  flora  pulchra  rubenta  Mem.  Ac.  R.  Sc.  1719. 

p.  299  U.S."  (by  Dillenius).  Thus,  the  identity  of  this  specimen  is  clear,  but  its 
status  as  a  voucher  for  the  subject  of  the  Dillenius  illustration  is  not.  Because 

Cassmi  typified  his  new  genus  Pluchea  by  Pluchea  marilandica,  typification 

of  the  genus  is  ambiguous  to  the  same  extent. 

In  Cassinis establishment  of  the  genus  and  Wdnskr  oi  Conyza  manlandica 

to  Pluchea,  he  noted  "Cettc  plante  habite  I'Amcrique  septentrionale"  and  de- 

scribed "I'enchantiUon  que  nous  avons  observe  dans  I'herbier  de  Michaux  ... ," 
Two  plants  in  the  Michaux  herbarium  (P!,  P-Michaux  fiche  100!)  are  identified 

as  Conyza'marylandica:  One  is  labeled  simply  "ConyzalJ Maryland,"  while  the 

second  plant  is  labeled  "Conyza  marylandica], I  Virgin,  et  Carol."— both  speci- 
mens are  representatives  of  Pluchca  camphovata.  although  the  morphological 

details  included  by  Cassini  (Diet.  Sci.  .Nat.  42:2J  do  not  clearly  indicate  that  he 

was  describing  P.  camphoraia  rather  than  P.  odorata. 

Pluchea  camphorata  (L.)  DC 

Based  on  a  photograph  of  the  type  of  Engcron  caniphoratus  L.  received  at  Har- 
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vard  from  the  British  Museum,  Fernald  (1939)  made  this  assessment:  "That  it  is 
a  fragment  from  the  summit  of  a  plant  of  P.  petiolata  Cass,  will  be  evident  to 

those  who  know  that  plant"  (p.  461,  photo  published  on  p.  459).  Fernald's  judge- 
ment has  been  accepted  by  those  who  have  dealt  with  this  common  species 

(e.g.  Godfrey  1952,  Cronquist  1980,  Nesom  1989,  and  various  other  f loristicians) 

and  is  confirmed  here.  A  color  image  of  the  Clayton  specimen  is  currently 

internet-posted  as  part  of  the  John  Clayton  Herbarium  (The  Natural  History 
Museum  2000). 

Pluchea  camphorata  (L.)  DC,  Prodr.  5:451. 1836.  fcrigeroncamphoratusL.,Sp.  Pi.  864. 

1753.  Linnaeus  cited  "Hort.  ups.  259"  and  "Gron.  virg.  97.  Habitat  in  Virginia." 
Gronovius  (Flora  Virgmica,  ed.  1, 1739,  p.  96)  provided  a  description  and  referred 

to  "Clayt.  n.  165."  The  description  in  Linnaeuss  own  Hortus  Upsaliensis  of  1748 
was  nearly  identical  to  the  later  one  of  1753  and  also  referred  to  "Gron.  virg.  96."  As 
observed  by  Fernald  (1939,  p.  460),  "Linnaeus  composed  his  diagnosis  by  adding  a 
portion  of  Clayton  s  own  description  [on  the  specimen  itself]  of  his  plant  to  that  of 

Gronovius."  Lectotype  (Fernald  1939:459-461):  UNITED  STATES.  Virginia:  with- 
out other  data,  Clayton  165  (BM!,  photo-GFI!,  photo-Fernald  (1939)!,  internet  image 

<http://internt.nhm.ac.uk/cgi-bin/botany/clayton/  detail.dsml7RowlD=234>!). 
Claytons  collections  in  Virginia  were  made  mostly  within  "a  modest-sized  region 
south  of  the  Rappahannock  and  north  of  the  James  River  and  west  to  the  Blue 

Ridge"  (Sterhng  1997). 
Fliuhca  viscuia  (Rat.)  House,  Amer,  Midi.  Naturalist  7:129. 1921.  Gynema  viscida  Raf.,  Ann.  Nat. 

L5.  1820.  Gynema  dcntata  Raf.  ex  DC.  (in  syn..  sub  Pluchea foetida),  Prodr.  5:452. 1836.  Type: 

Raf  inesque  noted  that  this  is  'A  fine  species  not  uncommon  m  Kentucky  in  fields  and  woods" 

but  cited  no  specitic  collection.  Hisdescriptionof  the  "flowers  corymbose,  terminal  and  axil- 

lary" is  a  good  indication  of  the  identity  of  the  species,  especially  as  only  a  single  species  of 
Pluchea  is  known  to  occur  in  Kentucky  Rafinesque  (Ann.  Nat.  1820)  noted  that  he  had  previ- 

ously identiiied  it  as  Gynema  dentala,  apparent!)'  a  manuscript  name  picked  up  and  listed 

m  synonymy  by  de  CandoUe.  A  specimen  in  the  deCandoUe  herbarium  from  "Kentucky" 
without  other  collection  data,  is  identified  in  the  handwriting  of  Rafinesque  as  Gynema 

viscida]  another  annotation  label,  also  in  Rafinesque's  hand,  for  the  same  plant  identifies  it  as 

^'Gynemadentata  Ral.  N.  sp.  and  Gynema  halsamica  fl.  ludov,"  This  specimen  serves  to  estab- 
lish the  identity  of  Gynema  viscida  (LECTc:)TYPr,  designated  here:  G-DC,  fiche  904!). 

Phuhea  camphorata  (E.J  DC.  var  ̂ hihiescens  Kuntze  (nom.  nud.  invalid.),  Revis.  Gen.  PI.  1:357. 

189E  hi  the  same  short  paragraph  as  the  listing  of  Pluchea  camphorata  var.  puhescensisee 

below),  Kuntze  noted  "Die  bis  aul  Blattnerven  fast  kahl  werdendc  i^orm  ist  h  ghihrescens  O. 

Klze.  =  Baccharis Joetida  i^,  p.p."  No  pertinent  herbarium  material  located  (fide  Fernald  1942: 
none  at  NY). 

Pluchea  camphorata  {[..)  DC.  \'s.r.  pLd^esLe ns  Kumzc  {.nom.  nud.  invalid.).  Revis,  Gen.  PI.  1:357. 1891. 

Fernald  (1942,  p.  228)  observed  that  "since  Kuntze  gave  no  word  of  description,  the  name 

cannot  be  taken  up"  (see  1998  ICBN  Article  32.1).  Kuntze  cited  only  "U.  St.:  Hoboken  [New 
Jerseyl  Cairo  [Illinoisl  Miss.  [Mississippi?  or  Missourii'l."  A  Kuntze  collection  filed  with  NY 

types  is  marked  "b  puhescens":  Illinois.  Cairo.  9  Aug  1874,  C.E.O.  Kuntze  2886  (NY!). 

Doubtful  identity 

Conyza  camphorata  Pursh,  Ff.  Amer  Sept.  2:523. 1814  (non  Engewn  camphoratus 

L.).  TYPE:  Pursh  cited  only  "Icon.  Dill.  elth.  t.  89.  f.  105,"  and  this  illustration  pre- 
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sumably  must  be  taken  as  the  lectotype,  designated  here:  Hort.  ehham.  1:  t.  89.  f. 

105.  1732.  The  Dillenius  plate  is  identilied  as  "Conyza  American  frutescens, 
foetidissima  Vaill."  The  indication  ol  its  'foetid'  nature  supports  its  identification 
as  Pluchea,  but  no  details  of  florets  or  fruits  were  illustrated,  and  the  large,  sessile, 

coarsely  serrate-dentate  leaves,  glabrous  stems  (as  illustrated),  axillary  clusters  of 
heads,  and  pecufiar  renditions  of  the  heads  (suggesting  linear,  equal-length  phyl- 
laries)  do  not  support  a  firm  identification  even  at  generic  rank. 

As  a  synonym  of  Conyza  camphorata,  Pursh  listed  Baccharisfoetida  (in  the  sense 

of  Willdenow  and  Walter),  which  is  Pluchea  camphorata  m  the  sense  of  the 

present  manuscript.  Pursh  included  Erigeroncamphoratus[L]  (sensu  Willdenow) 

as  a  synonym  in  his  treatment  of  Conyza  marylandica  Michx.  Tenets  of  previous 
nomenclatural  confusion  between  Pluchea  (Baccharis)  foetida  (L.)  DC.  and  the 

North  American  petiolate-leaved  species  of  Pluchea  were  outlined  by  Godfrey 
(1952). 
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ABSTRACT 

This  paper  discusses  the  circumscription  of  Crataegus  ser  Roiundijohae  and  provides  identificatory 

materials  (lull  descriptions,  hue  illustrations  and  specimen  citations  where  not  previously  avail- 
able) for  the  taxa  of  the  series  occurring  in  western  Canada,  defined  for  the  purposes  of  this  paper  as 

British  Columbia  and  Alberta,  The  variable,  widespread  and  common  species  C  chrysocarpa  is  re- 

viewed for  this  area  and  a  local,  rather  distinct  new  variety,  var  vcrnonensis.  is  recognized.  In  addi- 

tion, one  species  new  to  science,  C  .sheila-phippsiae  is  described. 

Ki-;y  Words:  Crataegus,  Rosaceae,  sen  Rotundijoliae,  western  Canada,  C.  sheilfl-phippsicie  sp.  nov,  C 
chrysocariia  var  vcrnonensis  var  nov 

RESUMEN 

Se  discute  la  circunscripcion  de  Cralaeguss^x.  Rotundijoliae  y  se ofrecen  materialesde  identilicacion 

(descripciones  completas,  ilustraciones  y  citas  de  especimenes  que  no  estaban  disponibles 

previamentej  para  los  taxa  de  la  serie  que  se  encuentran  en  el  oeste  de  Canada,  delinido  a  los  efectos 
de  este  articulo  como  Columbia  Britanica  y  Alberta.  La  especie  variable,  muy  difundida  y  comun  C. 

chrysocarpa  es  revisada  para  esta  area  y  se  reconoce  una  nueva  variedad  local  bastante  dilerente,  var 

vernonensis.  Adeinas  se  describe  una  nueva  especie  para  la  ciencia,  C  sheila-phippsiae. 

Since  the  first  author's  review  (Phipps  1997)  of  red-fruited  Crataegus  m  western 
North  America  was  prepared,  intensive  collecting,  particularly  in  the  British 
Columbia  Okanagan,  has  revealed  a  number  of  new  species,  especially  m  ser 

Purpu reojructi  J.B.  Phipps  &  O'Kennon  and  ser.  Douglasianae  (Rehder  ex  C.K. 
Schneider)  Rehder.  Here,  we  deal  with  ser.  Rotundijoliae  (Eggl.)  Rehder  (1940) 

in  western  Canada,  a  very  wide-ranging  series  of  hawthorns.  They  occur  from 
the  Pacific  Northwest  of  the  USA  and  southern  British  Columbia  in  a  broad 

band  through  southern  Canada  and  the  northern  United  States  to  Newfound- 
land and  southern  New  England  extending  locally  southward,  in  the  Rocky 

Mountains  to  Colorado  and  in  the  Appalachians  to  northern  North  Carolina. 

The  series  is  a  re-ranking  of  Egglestons  section  Rotundijoliae  (1908b) 

which  in  turn  is  a  renaming  of  Sargent's  (1905)  'natural  group'  Coccineae  which 
Eggleston  (1908b)  considered  to  be  improperly  typified.  If  one  follows  Eggleston 
(op.  cit.)  in  which  C  rotundijolia  Moench  is  divided  into  two  varieties,  var. 
rotundijoha  (now  C  dodgei  Ashe)  and  var.  chrysocarpa  (Ashe)  Eggl,  (now  C. 

SIDA  21(1):  65-77. 2004 



66  BRIT.ORG/SI0A  21(1) 

ch  ry:,ocarpa  Ashe),  one  might  typify  series  RoLundifoliae  with  C  dodgci,  which 

would  seem  plausible  as  C  dodgei  possesses  a  round  to  broadly  elliptic  leaf  and 

C  chrysocarpa  normally  possesses  a  ±  rhombic  leaf.  Unfortunately,  Moench's 
illustration  (1785)  shows  a  hawthorn  with  an  elliptic  leaf,  pointed  at  both  ends, 

nothing  like  the  leaf-shape  of  C.  dodgei  and  not  much  like  that  of  C.  chrysocarpa 
and,  regrettably,  completely  at  variance  with  the  text  of  the  protologue.  The 

poorquahty  of  Moench's  protologue  for  C.  rotundiJoJia  was  further  compounded 
by  the  fact  that  his  name  was  invalid,  C.  rotundifolia  Lam.  (1783)  being  an  ear- 

lier name  for  a  different  species. 

In  this  paper,  we  avoid  the  problems  associated  with  typifying  C. 

rotundifolia,  by  considering  both  C  chrysocarpa  and  C  dodgei  (not  in  the  area 

ol  this  paper)  to  be  members  of  series  RotundiJoHae.  Nevertheless,  there  is  a 

serious  argument  for  separating  C.  dodgei  and  immediate  relatives  from  C 

chrysocarpa  and  immediate  relatives  to  create  two  series  at  which  point  the  typi- 
fication  problem  would  need  to  be  addressed.  In  western  Canada,  all  members 

of  series  RotundiJoHae  fall  into  the  C.  chrysocarpa  group  and  there  is  consider- 
able variation  within  it,  some  only  recently  recognized. 

Inasmuch  as  the  C.  dodgei  group  does  not  occur  m  western  Canada  and  is 

perhaps  best  treated  as  a  different  series  as  suggested  above,  the  following  char- 

acteristics of  ser  RotundiJoHae  may  be  understood  as  only  applying  to  the  west- 

ern forms  of  the  series,  i.e.  the  non-dodgci  group  of  species.  Series  Rotundifoliae 

in  this  restricted  sense  are  among  the  smaller  hawthorns,  typically  multi- 

stemmed  bushes  2-4  m  tall  and  very  thorny.  The  leaves  are  ±  rhombic  to  ±  ovate 

in  shape,  2-4  lobed  per  side  with  LIl  (leaf  incision  index;  IFI  in  latm)  5-20  %, 
rather  glandular  on  the  margins  and  petiole  and  typically  very  hairy  adaxially 

Anthesis  is  early  inflorescences  5-18  flowered,  with  usually  pubescent  branches 

bearing  caducous,  hnear-oblong,  gland-margined  bracteoles.  Flowers  are  mid- 

sized, 13-18  mm  diam.;  hypanthium  usually  hairy;  calyx-lobes  quite  strongly 
glandular  but  weakly  serrate;  stamens  10  or  rarely  20;  anthers  ivory  to  cream 

or  less  commonly  pmk;  styles  3-4.  Fruit  8-12  mm  diam.,  usually  torbicular, 

hairy  or  not;  calyx-lobes  spreading  else  broken  off;  nutlets  3-4,  sides  smooth. 
At  least  superficially,  the  most  similar  series  in  western  Canada  are 

Macracanthae  (Loud.)  Rehder  with  eglandular  petioles  and  laterally  eroded 

nutlets  and  Purpureojructi,  which  are  much  larger  plants,  have  stout,  shorter 

thorns  and  plum-red  to  purple-black  ripe  fruit  with  sides  of  nutlets  ±  eroded. 
Eggleston  (1909)  placed  his  C.  wiUiamsii  m  ser  RotundiJoHae  but  this  species 

has  laterally  eroded  nutlets,  generally  slightly  larger  leaves  and  is  now  placed 
in  sen  Purpureofructi. 

The  region  explicitly  covered  by  this  paper  is  British  Columbia  and  Alberta 

although  the  descriptive  text  should  also  cover  C  ch  rysocarpa  in  Saskatchewan 
and  Manitoba. 
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TAXONOMIC  TREATMENT 

We  recognize  here  two  species  of  ser.  Rotundi/oiiae:C.chr3/socarpa  and  C.sheilt;- 

phippsiae,  the  former  with  three  varieties.  The  last-named  species  is  new  to  sci- 

ence and  brings  to  five  the  number  of  Crataegus  species  endemic  to  the  remarl<- 

able  hawthorn-rich  region  of  the  northern  Okanagan.  The  detailed  locations 

cited  may  be  found,  more  or  less  precisely,  by  reference  to  our  sketch-map  (Fig.  1). 
KEY  TO  SPECIES 

1.  Stamens  20,inflorescences  glabrous   I.C.sheila-phippsiae,  sp.nov, 

1.  Stamens  10;  inflorescences  normaHy  ±  hairy     2.C.chrysocarpa 

1.  Crataegus  sheila-phippsiae  J.B.  Phipps  &  O'Kennon,  sp.  nov.  (Fig.  2)  Type: 
CANADA:  British  Columbia.  Northern  Okanagan,  Spallumcheen  Mun.,  McLeery 

Rd,  50°  20'  59"  N,  110°  08'  40"  W,  roadside,  edge  of  thicket,  1314  ft  a.s.l.,  bush  4.5  m 
tall,  18  pale  pink  anthers,  16  May  2002,J.B  Phipps 8334  (holotypE:  UWO;  isotypeS: 
alta,  can,  DAO,  TRT,  UBC,  UVIC,  V). 

Frutices,  usiter  arborescentes,  3-3  m  alti;  spinae  2.5-4  cm  longae;  ±  tenues  vel  validae,  rectae  vel  leviter 
recurvatae,  annotinae  nitenter  atrobrunneae,  veteriores  atrocinereae;  ramuH  extendentes  glabri, 

virides;  annotini  valde  nitento-brunnei,  veteriores  atrocinerei.  Folia  decidua;  petioli  10-20  mm  longi, 

graciles,  pubescences,  glandulis  secundum  sulcum  paucis  vel  plunbus;  laminae  4-5  cm  longae,  + 

rhombeae  in  iorma  general!;  apex  acuminata,  basis  cuneata;  3-4  arguti  lobi  per  latus,  max.  IFl  ca. 

20%;  margines  cum  parvissimis  acutis  dentibus;  superficies  adaxiales  scabro-pubescentes,  abaxiales 

pilosae  solo  in  venis  principalibus  et  in  axillis;  venatio  craspedodroma,  4-5  nervatae  per  latus. 

Inflorescentiae  8-184  lorae;  ramuli  glabri,  bracteolis  caducis,  linearibus,  membranaceis,  glandulo- 

marginatis.  Flores  14-19  mm  diam.;  hypanthium  glabrum  extrinsecus;  lobi  calycis  triangulares, 

glandulo-marginati  sed  vix  serrati;  petala  alba,  ±  circularia;  stamina  18-20.  anthens  pallide  roseis 

(raro  moderate  roseis  -Jackson  for  Phipps  8407);  styU  4-5,  exorientes  a  caespite  parvo  pilorum.  Fruc- 

tus  10-12  mm  diam.,  subglobosi,  dare  carmineo-scarlatmi  m  Augusto  exeunte,  in  maturitate  tortiter 

rubro-purparei;  lobi  calycis  patentes;  pyrenae  4-5,  dorsaliter  sulcatae,  lateribus  planis. 

Shrub,  usually  somewhat  tree-like,  3-5  m  tall;  thorns  2.5-4  cm  long,  moderately 
slender  to  a  little  stout,  straight  or  slightly  recurved,  dark  shiny  blackish  brown 

at  1  yr,  older  deep  gray;  extending  twigs  glabrous,  green,  at  1  yr  rich  shiny  brown, 

older  gray.  Leaves  deciduous;  petioles  10-20  mm  long,  slender,  with  few  to  sev- 

eral glands  along  the  sulcus,  pubescent;  blades  4-5  cm  long,  ±  rhombic  in  gen- 

eral shape,  tip  acuminate,  base  cuneate,  3-4  sharp  lobes  per  side;  max  LII  ca. 

20%;  margins  with  very  small  sharp  teeth;  scabrous-pubescent  adaxially,  hairy 
in  the  axils  and  parts  of  the  main  veins  abaxially;  venation  craspedodromous, 

ca.  5  veins/side.  Inflorescences  8-18  flowered;  branches  glabrous  bearing  early 

caducous,  linear,  membranous,  gland-margined  bracteoles.  Flowers  14-19  mm 

diam.;  hypanthium  externally  glabrous;  calyx-lobes  triangular,  gland-mar- 

gined, barely  serrate;  petals  white,  ±  circular;  stamens  18-20,  normally  pale 

pink  but  occasionally  medium-pink  (Jackson  for  Phipps  8407)  or  puce  (Phipps 

&  O'Kennon  6917)\  styles  4-5,  arising  from  a  small  tuft  of  hairs.  Fruit  10-12  rnm 
diam.,  subglobose,  brilliant  crimson-scarlet  in  late  August  deepening  to  a  dark 
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burgundy  at  full  ripeness,  sepals  spreading;  nutlets  4-5,  dorsally  grooved,  sides 

plane. 
Crataegus  sheila-phippsiae  is  a  relatively  scarce  species  restricted  to  the 

northern  Okanagan  of  British  Columbia  but  in  some  localities  rather  common 

as,  lor  instance, just  north  of  the  Indian  Cemetery  on  hwy  97A  about  2  km  south 
of  Enderby  It  grows  in  relatively  open  and  apparently  rather  dry  sites  and  as 

such  appears  to  be  quite  xeromorphic  like  other  members  of  the  same  series. 

Crataegus  sheila-phippsiae  is  a  typical  rhombic-leaved  member  of  ser 
Rotundifoliae.  It  is  easily  differentiated  from  C.  ch  rysocarpa  van  ch  rysocarpa,  to 
which  it  is  most  similar,  by  its  +  glabrous  nature,  20  stamens,  usually  pale  pink 

anthers  and  greater  single-trunk  dominance.  In  the  past  difficulties  have  arisen 
differentiating  C.  sheila-phippsiae  from  C.  shuswapensis  (ser  Douglasianae)  in 

flower  in  those  rare  cases  where  C  shuswapensis  has  15-18  stamens  but  we  be- 
lieve that  they  are  now  most  easily  resolved  at  the  flowering  stage  by  the  better 

development  of  abaxial  tufts  of  hair  m  the  vein  axils  of  C  sheila-phippsiae 
whereas  C  shuswapensis  is  usually  glabrous  there.  When  in  fruit,  however,  C 

shuswapensis  is  quite  different  from  C.  sheila-phippsiae.  The  authors  now  sus- 

pect that  the  attribution  of  18  stamens  to  C.  shuswapensis  in  Phipps  &  O'Kennon 
(2002)  may  refer  to  a  plant  of  C  sheila-phippsiae  with  deeply  colored  anthers. 
Of  course,  the  critical  eye  will  also  notice  differences  m  leaf  color  and  slight 
differences  m  shape,  together  with  subtle  habit  differences,  all  difficult  to  put 
into  words.  Also  anther  color  in  C.  shuswapensis  is  much  more  variable  than  in 

C.  sheila-phippsiae,  ranging  from  pink  to  puce. 

Persons  with  the  resources  might  investigate  the  possibifity  that  C.  sheila- 
phippsiae  may  be  a  diploid,  sexual  counterpart  of  C.  ehrysocarpa,  like  the  C. 
suksdorfii/  douglasii  pair  so  elegantly  demonstrated  by  Dickinson  et  al.  (1996). 

The  species  epithet  recognizes  the  important  contribution  to  the  study  of 
hawthorns  by  Sheila  Phipps,  wife  of  the  first  author,  which  include  the  typing 
over  the  years  of  hundreds  of  pages  of  manuscript,  help  with  proofing  of  printed 
text,  tending  to  young  Crataegus  seedhngs  and  assisting  at  the  scene  the  year 
this  species  was  recognized  m  the  fiefd  with  certainty  for  the  first  time. 

Additional  specimens  e.xainmed:  CANADA:  British  Columbia.  Northern  Okanagan.  .Mabel  Lake  I^d., 

1.0  km  E  oi  centre  of  Sluiswap  R,  bridge  at  Hnderby.  bush  3.5  m  tall,  fruit  burgundy,  07  Sep  2001,  j.B. 

Phipps  8279  &  R.J.  O'Kennon  (BRIT,  UWO);  ca.  1.2  mi  E  of  Enderby  on  road  to  Mabel  Lake,  bush  3  m 

tall,  fruit  burgundy-red,  20  Aug  1994.J.B.  Phipps 7015a  &  RJ.  O'Kennon  (UWO);  ca.  1  mi  S  of  Enderby 
gravel  driveway  to  NNE  off  hwy  97A  at  Indian  Cemetery  bush  2.5  m  tall,  fruit  deep  blood  red,  20 

Aug  1994,  ].B.  Phippi  &  R.J.  O'Kennon  7003  { BRIT,  UWOj:  same  loc.  bush  2.5  m  tall,  pmk  anthers.  16 
May  2002, j.B,  P/i ipps 8335 (BRIT  U  WOj;  same  loc,  bush  2,5  m  tall,  20  pale  pink  anthers,  16  May  2002, 

J.B.  Phipps  ,S'336  (BRIT,  UWO).  Same  loc,  bush  4  in  tall.  20  pale  pink  anthers,  16  May  2002,  j.B,  Ph  ipps 
8338 (BRIT,  UWO);  same  loc,  bush  2.5  tall,  20  pale  pink  anthers,  16  May  2002,  /,lj,  Phipps 8339  (BRIT 

UWO);  same  loc.  bush  3  m  tall,  20  pale  pmk  anthers,  16  May  2002,  J.B.  Phipps  8340  (BRIT  UWO); 

same  loc,  bush  3  m  tall,  20  pale  pink  anthers,  16  May  2002, J.R  Fliipp.s  8342  (BRIT,  UWO).  Same  loc, 

bush  3  m  tall,  anthers  18,  light  pmk,  22  May  2002,  R.JacksonJorJ.B.  Phipp.s  8380 (BRIT  UWO);  same 
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Fig.  1.  Sketch-map  of  the  Northern  Okanagan  southwestern  Shuswap  drainage  area. 

loc,  bush  2  m  tall,  20  light  pmk  anthers,  22  May  2002.  R.JacksonJorJ.B.  Phipps  8381  (BRIT,  UWO); 

same  loc,  bush  3  m  tall,  20  light  pink  anthers,  22  May  2002,  R.JacksonJorJ.B.  Phipps  S383  (BRIT, 

UWOj:  same  loc,  large  bush,  20  light  pmk  anthers.  22  May  2002,  R.JacksonJorJ.B.  Phipps8384  (BRIT 

UWO);  same  loc,  fruit  deep  red,  25  Aug  2002,  R.jack.wnforJ.B.  Phipps 84,58 (BRIT  UWO);  same  loc, 

fruit  very  dark  red  to  deep  purple,  22  Sep  2002,  R.JacksonJorJ.B.  Plnpps  8475  (BRIT,  UWO); 
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Spallumcheen  Mun.,  Schubert  Rd.,  bush  2  m  tall,  iruit  reddish  plum,  19  Aug  1  W5.J./i  Phipps  7168 

(BRIT.  UWO); same  loc, bush, 3,5 m  tall, pale puik anthers,  18 May  2002,J.B. Phippi8362 (BRIT, UWO): 

Spallumcheen  Mun.,  McLeery  Rd.,  bush  .3  m  tall,  Iruii  crmison-scarlet,  23  Aug  2000,J.il  Phippi  with 
S.R.  Ph  ipps  8174  (BRIT,  UWO);  same  loc,  large  bush,  anthers  20,  light  pink,  20  May  2002,  R.jachson 

JorJ.B.  Phipps  8376  (BRIT,  UWO);  Spallumcheen  Mun.,  Stepney  Cross  Rd.,  bush  4.5  m  tall,  fruit  red- 
dish-burgundy, 06  Sep  2001,  J.B.  Phipps  with  Rj.  (JKcnnon  8270  (BRIT  UWO);  Spallumcheen  Mun., 

Otter  Lake  Rd.,just  N  of  Otter  l.ake  Cro.ss  Rd.,  Iruit  very  dark,  22  Sep  2002,  R.jacksonJorJ.B.  Phipps 

8476 (BRIT  UWO);  same  loc,  25  Aug  2002.  R.jacksonJorJ.B.  Phipps 8461  (BRIT,  UWO);  Spallumcheen 
Mun.,  Otter  Lake  Cross  Rd.  between  Hales  Rd.  and  Crozier  Rd.,  bush  2.5  m  tall,  fruit  burgundy  or 

darker,  20  stamens,  06  Sep  2001, /.B.  Phipps&R.j.  O'Kcnnon  8269  (BRIT  UWO);  same  loc,  bush,  3.5  m 
tall,  pale  pmk  anthers,  18  May  2002.J.il  Phipp.s8362  (BRIT  UWO);  .same  loc,  bush  1.5m  tall,  10  May 

2002,J,B.  Phipps  8iUa  (BRIT  UWO);  satne  loc.  bush,  2  m  tall.  20  stamens,  pale  pmk  anthers,  18  May 

2002,J.B.  Phipps  8361  (BRIT  UWO);  same  loc,  fruit  deep  red.  25  Aug  2002,  R.jacksonJorJ.B.  Phipps 
8462  (BRIT,  UWO);  some  additional  duplicates  will  be  distributed  later 

2.  Crataegus  chrysocarpa  Ashe,  1900  (FlREBERRY  HAWTHORN).  Crataegus 

rotundijolia  Moench,  1785,  sens,  auctt.,  non  Lam.,  1783.  Crataegus  columhiana 

fiowell,  1898,  sens,  auctt.  Amer.  Crataegus  piperi  Bntton,  1901.  Crataegus 

chrysocarpa  var.  piperi  (Bntton)  Kruschke  (1965).  Crataegus  columhiana  var. 

chrysocarpa  (Ashe)  Dorn,  1988.  Crataegus  rotundijolia  var.  chrysocarpa  (Ashe) 

Eggl.,  1908a.  Crataegus  columhiana  var.  piperi  (Britt.)  Eggl. ,1908a.  Typh:  U.S.A.: 
COLORADO.  Larimer  Co.:  foothills  of  Cache  le  Poudre  Mountains,  6000  ft,  20  Aug 

1899,  WW.  Ashe. s.n.  (NY!). 

Bushes  2-3.5  m  tall,  sometimes  colonial;  extending  twigs  usually  appressed- 

pubescent;  1-year  old  branches  usually  dull  yellowish -greenish  brown  or  gray- 
brown  to  light  tan  in  the  east,  rich  tan  but  sometimes  (as  in  MN  and  QU)  shiny 

deep  reddish-  brown;  thorns  variable,  3-6  cm  long,  ±  slender  to  ±  stout,  straight 

to  slightly  recurved,  shiny,  dark  mahogany  or  blackish  at  1  yr.  Leaves  decidu- 
ous; petioles  1-2.5  cm  long,  ±  pubescent,  usually  narrowly  winged  distally,  ± 

glandular  at  least  initially;  lammas  2-6  cm  long,  ±  rhombic  to  broad-elliptic, 
very  occasionally  broad-ovate  in  general  shape,  2-4  Lobed,  the  lobes  sharp  to 
blunt,  Lll  5-20%;  margins  with  numerous  small  teeth,  these  ceiducous  gland- 
tipped;  venation  craspedodromous,  about  5-6(-7)  main  lateral  veins  per  side; 
usually  appressed-short  pubescent  above  and  pubescent  mainly  on  the  veins 
beneath,  variably  glabrate  later;  autumn  color  yellow,  or  purplish  in  very  dry 

spots.  Inflorescence  5-10  flowered;  branches  densely  to  sparsely  villous,  bear- 
ing caducous,  linear,  membranous,  gland-margined  bracteoles;  anthesis  early. 

Flowers  ca.  15-20  mm  diam.;  hypanthium  villous;  calyx-lobes  ca,  4  mm  long, 

triangular,  margins  glandular-serrate,  pubescent  abaxially;  petals  ±  circular, 

v/hite;  stamens  10(-20),  anthers  only  ci-eam  or  ivory  in  the  area  covered  by  this 
paper,  styles  3-4(-5).  Fruit  8-10  mm  diam.,  usually  ±  spherical,  usually  scarlet 
to  deep  red  or  darkened  to  burgundy  if  dried  and  shriveled,  ±  pubescent,  calyx 

remnants  present.  Nutlets  3-4(-5),  grooved  dorsally,  their  faces  plane. 

Crataegus  chrysocarpa  is  the  second  most  wide-ranging  of  North  Ameri- 
can Crataegus  species  reaching  from  the  landward  side  of  the  coastal  ranges  in 



PHIPPS  AND  O'KENNON,  REVIEW  Of  CRATAEGUS  SERIES  ROTUNDIFOLIAE 71 

Fig. 2.  Line  drawing  of  C.  sheila-phippsiae irom  J.B.  Phipps 8332  (UWO)  andJ.B.  Phipps &  R.  O'Kennon  68  W  (UWO),  flower- 

ing and  flower  details;  /?.  hckson  for  LB.  Phipps  8461  (UWO),  fruiting  and  fruit  detail.  Scale  bars  =  1  cm.  S.  Laurie- 

Bourquedel. 
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British  Columbia,  Washington  and  Oregon  to  the  Atlantic.  Its  southern  hmit  is 
Colorado,  further  north  than  the  New  Mexico  and  Arizona  southern  limit  for  C. 

macraaintha  which  otherwise  has  a  broadly  similar  but  rather  more  south- 

erf  y  range.  Cratac^j^us  chrysocarpa  is  abundant  in  the  grasslands  of  the  Cana- 
dian Prairie  Provinces  where  it  nearfy  always  occurs  in  sunny  areas  in  the  bot- 
toms of  draws,  seepage  zone  edges  on  slopes  or  along  shallow  ditches.  It  may 

also  be  found  occasionally  under  aspen,  generally  at  the  edge  of  a  stand  or  where 

the  stand  is  thin  and  is  found  in  similar  habitats  in  valleys  of  the  inter-moun- 

tain areas.  Crataegus  chrysocarpa  is  the  most  nortfiedy  and  cold-adapted  spe- 
cies of  Crataegus  in  North  America  nearly  reaching  Hudson  Bay  in  Ontario. 

Crataegus  chrysocarpa  is  a  multi-stemmed  bush,  small  lor  a  hawthorn, 
usually  2-4  m  high  and,  not  surprisingly  for  so  abundant  a  species,  somewhat 
variable,  although  through  most  of  its  western  range  rather  uniform.  However 

a  fairl  y  wef  1-marked  regional  variant,  var  pipcri,  which  is  more  thoroughl  y  dis- 
cussed in  Phipps  (1997)  and  which  might  be  worth  raising  to  subspecific  rank, 

occurs  west  of  the  Rocf<y  Mountains. 

Crataegus  piperi  has  also  been  synonymized  with  C.  columbiana  Howell 
but  the  first  author  showed  that  C.  coJumhiana  was  based  on  two  species  and 

fectotypified  it  on  the  C  douglasii  element  (Phipps,  f995).  The  characteristic 

ripe  fruit  cofor  of  Crataegus  chrysocarpa  var.  chrysocarpa  in  western  Canada  is 

bright  red,  in  spite  of  the  species  epithet.  1  iowever,  about  the  third  week  ol  Au- 

gust it  IS  a  fairly  bright  orange,  which  ripens  through  orange-red  to  the  linal 
color.  The  fruit  of  a  small  percentage  of  specimens  of  C  chrysocarpa  var. 

chrysocarpa  observed  in  the  Cypress  Hills,  Saskatchewan  in  late  August  2001, 

however,  were  still  golden-orange  when  most  around  were  bright  red.  Also,  in 
the  same  area  and  time,  a  lanate  form  of  the  type  variety  was  found  to  have 

greenish-yellow  fruit  when  congeners  were  bright  red  but  its  fuffy  ripe  color 

seems  to  occur  later  and  is  deep  red.  A  lew  specimens  Irom  Saskatchewan,  oth- 
erwise indistinguishable  from  the  typical  variety  have  20  stamens.  See  Phipps 

(f997)  lor  citation  of  specimens,  line  illustration  and  distribution  map. 

We  also  take  the  opportunity  here  to  describe  as  a  variety  new  variety  ot  C. 

ch  rysocarpa,  the  Okanagan  endemic  taxon,  var.  vernoncnsis. 

The  name  CrtJtacgiLS  rotundifoUa  Moench  has  quite  frequently  been  used 

for  C  chrysocarpa  Ashe,  for  instance  by  Packer  (198.3),  though  starting  with 

Eggleston  (1908a)  as  noted  in  the  discussion  of  the  series.  1  Iowever,  as  noted 

above,  Eggleston's  sense  of  C  rotundifoUa  var  roiundifolia  was  obviously  C 
dodger  a  dilterent  species. 

KHY  TO  V.ARlETltS  OF  C.  CHliYSOCARPA  IN  WESTERN  CANADA 

1 .  Anthers  ivory  to  cream;  ripe  fruit  usually  brigitt  red. 

2.   Leaf-blades  generally  smaller  (2-4  cm  long)  usually  sliarply  but  less  deeply  lofted 

(Lll  5-1 5%);  leaves  ±  glabrous  abaxially    2a.  var.chrysocarpa 
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2  Leaf-biades  larger  (4-6  cm  long),  sharply  and  quite  deeply  lobed  (Lll  =s  20%), 

densely  pubescent  abaxially  ̂    2b.  var,  piperi 

1.  Anthers  pale  pink;  ripe  fruit  usually  deep  claret-colored    2c.  var.vernonensis,var,  nov. 

2a.  Crataegus  chrysocarpa  var  chrysocarpa.  TYPE,  as  species 

Characteristics  as  key.  Variety  chrysocarpa  occurs  practically  throughout  the 

range  of  the  species  and  in  western  Canada  m  the  valleys  of  southern  mter- 
mountam  British  Columbia  and  the  grassland  biomes  of  Alberta,  Saskatchewan 

and  Manitoba  where  it  is  nearly  the  only  hawthorn.  The  indumentum  of  the 

inflorescence  is  generally  moderately  pubescent  but  rare,  densely  lanate  or  ± 

glabrous  forms  also  occur.  A  broad-leaved  form  originally  described  as  C 
sheridana  A.  Nels.  from  Colorado  might  be  varietally  distinct  and  should  be 

looked  out  for  in  the  area  of  this  paper  Its  nearest  proven  occurrence  is  in  North 

Dakota.  Overall  the  variation  of  the  typical  variety  in  western  Canada  is  con- 
siderable and  warrants  further  study. 

2b.  Crataegus  chrysocarpa  var  piperi (Britton)  Kruschke,  1965.  Typf:  U.S.A.:  WASH- 
INGTON: Pullman,  Sep  1897,  C.V.  Piper  1535  (NYO 

Characteristics  as  key.  Widespread  in  the  mtermountain  zone  from  Oregon  to 

British  Columbia  and  extending  eastwards  to  Montana,  var  piperi  is  the  only 

variety  at  the  western  edge  of  the  species'  range.  In  western  Montana  interme- 
diate forms  occur  while  in  the  Okanagan  when  varieties  piperi  and  cTi  rysocarpa 

occur  together  they  maintain  their  distinctness.  The  indumentum  of  the  inflo- 
rescence is  ±  lanate. 

2c.  Crataegus  chrysocarpa  var  vernonensisJ.B.Phipps  &  O'Kennon,  var  nov  (Fig. 
3)  TVPH:  CANADA:  British  Columbia:  Okanagan  Valley,  Okanagan  I.R.  no.  1, 
Westside  Rd.,  2  mi  SW  jet.  Hwy  97,  natural  hedges,  bush  3  m  tall,  habit  very  erect, 

fruit  plum  colored,  flesh  succulent-mushy,  golden,  26  Aug  2000,  j.B.  Pl^  ipps  &  S.R. 
P/iipp,scSi78(HOLOTYPH:  UWO;  isotypeS:  BRIT  CAN,  TRT  V). 

Frutices,  saepe  multicaules;  ramificationc  pauca  pro  rationc,  plerumque  2-3  m  altar;  spinae  3-4.3 
cm  longae.  nitcnter  brunnescenies  sccundo  anno  exeunte,  cinerascentes  in  matinuuue;  ramuli 

extendentes  cnspo-piiosi  et  rubi  in  juvcntute,  glabrescentes;  annotini  1  nitenter  hruinici,  \-cteriores 

atrocinerei.  Folia  decidua;  petioU  10-20  mm  longi,  pnmum  ±  dense-pubescentes,  m  matuntate 

pubescentes.  aliquot  glandulis  secundum  sulcum;  laminae  3-6  cm  longae,  ovatae  vel  ovato-rhombeae 
m  forma  generaH;  ape.x  obtusa  vel  subacuta;  basis  cuneata;  lobi  laterales  3-4/la(:us,  acuti  \'el  ±  obtusi 

apice  vix  cuspidata,  max  IFI  us.  ca.  15%;  margines  dentibus  minutissimis  subacutis  praeter  basales; 

venatiocraspedodroma,  3-4  principali bus  nervislateralibus  per  latus; superficies adaxialesappresso- 

scabro-pubescentes,  persistentes;  superficies  abaxiales  fere  glabrae  sed  pilosae  secundum  venas;  ± 
coriaceae  in  maiuritatc  et  saepe  leviter  convectae,  olivaceae;  color  autumnalis  flavus  purpura  saepe 

superposua.  Ini  lorescentiae  5-14  -florae;  rami  lanati,  lerentes  caducas,  anguste-oblongas. 

membrat-iaceas,  glanduli-margmatas,  aliquantum  brunneo-rubras  bracteolas.  Flores f8-20  mm  diam.; 
hypanthium  extrinsecus  lanatum  infra,  glabrum  supra;  lobi  calycis  triangulares,  minute  glandulo- 

serrati;  stamina  8-10,  antheris  plerumque  pallide  roseis;  styli  4-5,  exorientes  a  brevissimo  caespite 

pilorumFructus  I0~I2  mmdiatn,,  subglobosi,  +  pilosi.rubro-purpurei  velfereatn  ultra  maturitatem; 

caro  aurea;  lobi  cal  ycis  semi-persistentes,  erecto-patentes;  pyrenae  4-3,  sulcatae  dorsaliter;  lateribus 

plants. 
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Shrubs,  often  multistemmed  with  relatively  httle  branching,  us.  2-3  m  tall; 

thorns  3-4.5  cm  long,  shiny  brownish  black  at  2  yrs,  graying  with  age,  some- 
what stout,  straight  to  shghtly  recurved;  extending  twigs  crisped  hairy  young, 

green  tinged  reddish  young,  glabrescent;  at  one  year  ±  shmy  brown;  older  dull 

gray  Leaves  deciduous;  petioles  10-20  mm  long,  ±  dense-pubescent  at  first, 
largely  persisting,  with  several  glands  along  the  margins  of  the  sulcus;  blades 

3-6  cm  long,  ovate  to  ovate-rhombic  in  general  shape,  tip  obtuse  to  ±  acute,  base 
cuneate;  lateral  lobes  3-4/side,  acute  (more  likely  in  smaller  or  vegetative  leaves) 
to  somewhat  rounded  with  a  barely  cuspidate  tip,  max.  LII  us.  ca.  15%;  margins 

with  very  small  subacute  teeth  except  near  the  entire  base;  venation  craspedo- 
dromous  with  3-4  principal  lateral  veins/side;  adaxially  appressed  scabrous- 
pubescent,  persisting;  abaxially  pilose  on  the  veins,  surfaces  glabrous;  rather 
coriaceous  at  maturity  and  often  shghtly  convex,  dull  ohve  green;  autumnal 

cokir  yellow  often  overlayed  with  dull  purple.  Inllorescences  5-14-flowered; 
branches  lanate,  bearing  caducous,  narrow-oblong,  membranous,  somewhat 

brownish-red,  gland-bordered  bracteoles.  Flowers  18-20  mm  diam.;  hypan- 
thium  externally  lanate  below,  glabrous  above;  calyx-lobes  triangular,  minutely 

glandular-serrate;  stamens  8-10,  anthers  generally  pale  pink;  styles  4-5,  arising 
from  a  very  short  tuft  of  hairs.  Fruit  10-12  mm  diam.;  subglobose,  ±  hairy  bur- 

gundy or  lake  to  nearly  black  when  over-ripe;  flesh  golden;  calyxdobes  semi- 
persistent,  erecto-patent;  nutlets  4-5,  dorsally  grooved,  laterally  smooth. 

Crataegus  chrysocarpa  var.  vernonensis  is  locally  common  in  the  northern 
Okanagan  valley  between  the  Vernon  area  and  Salmon  Arm.  It  occurs  in  the 
more  xenc  habitats  in  which  hawthorns  of  the  region  are  found,  for  instance, 

sometimes  tolerating  sandy  soil.  For  this  reason  and  its  early  ripening  the  1  ruits 

are  apt  to  shrivel  during  September  when  the  fruits  of  other  hawthorns  in  the 

area  are  normally  still  plump.  Perhaps  for  this  reason  it  is  under-collected.  The 
particularly  xeromorphic  nature  of  var.  vernonensis  is  such  that  it  is  seldom 

found  growing  among  the  larger,  more  mesomorphic  hawthorns  such  as  mem- 
bers of  ser.  Purpureofructi  or  C  okennomi.  It  is  among  the  eadiest  to  I  lower  of 

the  hawthorns  of  the  area,  typical  for  all  ser.  Rotundijoliae. 

Crataegus  chrysocarpa  van  vernonensis  is  known  from  about  17  collection 

numbers  and  in  diagnostic  characteristics  it  is  remarkably  uniform.  The  multi- 
stemmed,  relatively  little-branching,  erect  habit  is  conspicuous  in  well-devel- 

oped plants,  as  are  the  lanate  inflorescences,  pale  pmk  anthers  and  fruit  already 

ripe  and  burgundy-colored  m  late  August.  These  characters  help  to  distinguish 
the  new  species  from  other  members  of  ser  Rotundifoliae  while  the  tendency 
to  blunt  lobes  in  the  leaf  helps  to  distinguish  it  in  midsummer  from  rare  lanate 

forms  of  sympatric  var.  ch  rysocarpa. 

Additional  specimens  examined.  CANADA:  British  Columbia:  Okanagan  Valley,  Okanagan  Indian 

Reserve  no.  1.  Hawhola  Rd.,  erect  bush,  8  ft.  tall,  11  May  2002, /.R  Phipps  &  RJ.OKcnnon  R3 1.HU  WO). 

Okanagan  Indian  Reserve  no.  I,  Wesfside  Rd,  N  end,  bush  4  It,  tall,  fruit  purple,  18  Aug  KX)4, j.li 
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Fi6. 3.  Line  drawing  of  C  chrysocarpa  var.  vernonensis  from  J.B.  Phipps  6889  (UWO)  and  J.B  Pbipps  6883a  (UWO),  flower- 

ing and  flower  details;/^.  Phipps  andRJ.  O'Kennon  6989  (UWO)  and  R.  Jackson  for  J.B.  Phipps  8460  (UWO),  fruiting  and 
fruit  details.  Scale  bars  =  1  cm.  S.  Laurie-Bourque  del. 
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Vhipps  &  RJ.  O'Kcnnon  6985  (LIWO);  Spallumcheen  Mun„  top  of  ravine  above  Old  Kamloops  Rd., 
opposite  Swan  Lake,  bush  3  h.  tall  (-jBP  6889  ),  19  Aug  lQ'-)4. J.B.  Fhipps  &  RJ.  OKcnnon  6987  CliRIT. 
UWO);same  loc,  3  May  1994,  j./i.  Phipps6889(=JBP6987)(UWO);safne  loc,  both  24  September  1993, 

J.B.  Phipps  &  RJ.  O'Kennon  6795  (UWO),  6796  (UWO);  Spallumcheen  Mun.,  Pleasant  Valley  Rd.,  N  of 

Vernon,  bush  1.5  m  tall,  26  September  1993.  j.R  Fhipps  and  RJ.  O'Kcnnon  6816  (UWO);  same  loc..  26 

September  1993, J. R  Phippsand  RJ.  O'Kt'nnon  6816a  (UWO);  same  loc.  26  September  1993. J./l  Phipps 
&  RJ.  iTKcnnon  6817  (UWO):  same  loc,  bush,  5  It,  tall,  2  May  1994, /.B.  P!ii;)p.s  6883f(  iUWO. 

Spallumcheen  Mun.,  hwy  97, 1/2  mi  W  jet.  Wcstside  Rd,  bush  2  m  tall,  19  Aug  1994,J.B.  Phipps&  RJ. 

O'Kennon  6994  (BRIT.  UWO);  Spallumcheen  Mun.,  eastern  end  L.  6?  A.  Cross  Rd.  (bank  below  hwy 
97A),  bush  1.3  m  tall,  18  Aug  1993,  j.R  P/up/'.s  7/60  (UWO);  same  loc.  bush  1.5  m  tall.  1 2  May  20t:i2,J./!, 

Phipps&  RJ.  O'Kennon  832.1  (BRIT,  UWO);  Spallumcheen  Mun.,  Otter  Lake  Cross  Rd.,  bush  2.5  m  tail. 
16  May  2002J.B.  Phipps  8331  (UWO);  Spallumcheen  Mun.,  McLeery  Rd.,  ca.  2  mi  S  Rnderby,  25  Aug 

2002,  R.Jackson  for  J.B.  Phipps  8460  (BRIT  UWO).  Enderby  Indian  Reserve  no.  2.  bush  3  m  tall,  16  May 

2002./.B.P/n|)p.s  8.137 (BRIT,  UWO);  Salmon  Arm.  old  municipal  dump  site,  hawthorn  thickets,  bush 

3.5  m  tall,  fruit  red-burgundy,  20  Aug  1994,  j.fj.  Phipps  &  RJ.  O'Kennon  7028  (UWO).  Additional  du- 
plicates may  be  distributed  later 
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Puhliihcy  Comments:  "Palms  are  among  the  most  abundant,  di\'erse,  and  economically  important 

families  ol  plants  found  in  the  tropical  and  subtropical  regions  of  the  world.  Within  the  tropics,  espe- 
cially in  lowland  rnoist  forests,  palms  are  extremely  abundant  in  terms  of  both  numbers  of  species 

and  individual  and  are  cleady  an  important  part  of  the  ecosystem,  in  addilion,  palms  have  a  lasci- 

nating  life  history,  much  of  it  related  to  their  morpholog)':  they  are  not  trees,  yet  the\'  ha\'e  wood)' 

stems  and  are  not  classitied  as  herbaceous  plants." 
"Henderson  brings  together  and  analyzes  the  relevant  literature  and  data  ni  an  attempt  to  un- 

derstand something  of  the  evolution  and  ecology  of  the  palm  family,  and  integrates  this  dcsparate 

knowledge  into  a  cohesive  whole." 
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Northeastern  United  States  and  Adjacent  Canada,  Second  Edition,  corrected. 

(ISBN  0-89327-365-1,  hbk.).  The  New  York  Botanical  Garden  Press,  200th 

Street  &  Kazimiroff  Boulevard,  Bronx,  NY  10458-5126,  U.S.A.  (Orders:  718- 

817-8721, 718-817-5126  fax,  http://www.nybg.org,  nybgpress@nybg,org). 

$69.00,  862  pp.,  6"  x  9". 
This  is  the  7'"'  printing  of  the  second  edition;  the  first  printing  was  in  f99f.  This  new  printing  comes 
with  corrections  (suggested  by  users)  to  the  good  keys  and  descriptions,  new  inlormation  includes 

photographs  and  short  biographies  of  Gleason  and  Cronquist,  author  abbreviations  standardized, 

new  and  much  more  extensive  indexes,  and  a  new  looking  co\'er  design. 
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CROrONBIGBHNDENSIS  (EUPHORBIACEAE), 

A  NEW  SPECIES  FROM  TRANS-PECOS,  TEXAS 

B.L.Turner 

Plant  Resources  Center 

University  of  Texas 

Austin,  Texas  78712-047i,  U.S.A. 

ABSTRACT 

Croton  bigbendensis  B.L.  Turner,  sp.  nov,  is  described  from  Trans-Pecos,  Texas.  It  is  closely  related  to  C. 
dioicus  Cav,  and  has  passed  for  that  species  in  most  treatments  of  Croton  for  the  Southwestern  United 

States  and  Mexico.  Croton  highendcnsis  is  largely  confined  to  the  lower  elevations  of  the  Big  Bend 

Region  m  Brewster,  Presidio,  and  Fludspeth  counties  where  it  dominates  sandy  flats  along  the  Rio 

Grande.  It  is  readily  distinguished  in  the  field  by  its  bushy  habit,  and  elongate  upper  internodes,  the 

latter  having  hnear-lanceolate  leaves.  So  far  as  known,  it  does  not  co-occur  with  C  dioicus,  nor  does 
it  appear  to  mtergrade  with  the  latter  in  regions  of  near  contact. 

Ki;y  Words:  Croton,  C.  dioicus.  Euphorbiaceae,  Texas 

RESUMEN 

Se  describe  Croton  bigbaxdensis  B.L.  Turner,  sp.  nov,  de  Trans-Pecos,  Texas.  Esta  muy  emparentada  con 
C  dioicus  Cav  y  ha  pasado  por  tal  especie en  la  mayoria  de  los  tratamientos de  Crolon  para  el  suroeste 

de  losEstados  Unidosy  Mexico.  Crolon  hi^hfndcnsises[-d  confinadoa  las  pequenas  elevacionesde  la 
region  de  Big  Bend  en  los  condados  de  Brewster,  Presidio  y  Hudspeth  donde  domina  a  lo  largo  de  las 

Uanuras  arenosas  del  Rio  Grande.  Se  distingue  facilmente  en  el  campo  por  su  habito  arbustivo,  e 

internudos  superiores  elongados,  los  ul times  con  hojas  Imear-lanceoladas.  Por  lo  conocido  hasta  ahora 
no  convive  con  C  t/ioicus,  ni  tampocoparece  intergradarse  con  el  en  lasregionesdecontactocercano. 

Field  work  in  the  Trans-Pecos  region  over  a  several  year  period  has  convinced 
me  that  there  exists  an  undescribed  species  of  Croton,  this  long  hidden  within 
the  taxonomic  fabric  of  C.  dioicus.  Its  description  follows: 

Croton  bigbendensis  B.L.  Turner,  sp.  nov.  (Figs.  1,2,3).  Type:  U.S.A.  TEXAS:  Presidio 
Co.:  ca.  20  mi  W  of  Hwy.  90  along  county  road  2017  (ciirt  road  to  the  Rio  Grande), 

sandy  flats  along  old  flood  plain  of  Rio  Grande,  22  Aug  2002,  B.L.  Tu  rner  22-204  A 
(pistillate)  and  22-204b  (staininate)  (hoi.otyph:  TEX;  isotypes:  MEXU,  SRSC). 

Similis  Croton  dioico  Cav.  sed  herba  suffruticosa  aut  suffrutex  est  ad  0.5  m  altus,  ramosissimus  e  basi 

caulibus  super  elongatis  cum  nodis  foliis  anguste  lanceolaiis  pro  parte  maxima  1.5-3.0  plo  longioribus. 

Suffruticose  perennial  herbs  or  subshrubs  mostly  40-60  cm  high,  the  stems 
arising  from  lignescent  tap  roots.  Stems  densely  pubescent  with  sessile  peltate 

scales,  the  latter  ca.  0.4  mm  across.  Lower  leaves  lanceolate;  uppermost  intern- 

odes elongate,  bearing  linear-lanceolate  leaves  5-7  times  as  long  as  wide,  pu- 

bescent like  the  stems.  Staminate  flowers  with  mostly  (8-)9-12(-15)  stamens; 
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filaments  pilose,  1.5-2.0  mm  long.  Pistillate  flowers  with  style  branches  ca.  1  mm 

long,  fruits  globose,  ca.  5  mm  long,  5  mm  wide.  Chromosome  number,  2n  =  28. 

Representative  Specimens;  UNITED  STATES.  TEXAS:  Brewster  Co.:  Castalon  Ranger  Station.  17  Aug 

1972,  Bacon  &  Hartman  14.38  (LL);  Big  Bend  Natl.  Park,  Chisos  Mts.,  26Jun  1937,  Murs/i  41  (TFXJ:  Hats 

N  oi  Chisos  Mis.,  8Ju1  1932,  Muller. s.ii.  (TEX);  near  upper  Tornillo  ta-eel<  Bridge,  "subshrub  to  0.5  m 

high,"  28  Apr  1984.  Powell  &  Powell  4.529  (TF.X  J;  24.9  mi  S  of  Marathon.  16  Jun  200  i  Tu  rncr  2.M52 
(Tf!X);25.7  mi  along  La  Linda  highway  from  highway  385,  1ft Jun  2003,  Vurticr  2.5-1,55 iTEXj;  4  mi  S 

of  highway  2ft27  along  dirt  road  to  Brushy  Creek  Canyon,17 Jun  2003,  in  rnert'v  DdJ.son  2.3- (6.3  (TLXj; 
Ixnween  Todd  Hill  and  Burro  Mesa,  yellow  clay  soils,  3200-3500  It,  I  Aug  f955,  Wdrnock  i27S9(LL, 
SRSC);  Nine  Point  Mesa  Ranch.  22  Apr  1998,  Wchslcr&Westliind  32586  HEX);  near  Rio  Grande,  creek 

bottoms,  Compton  Place,  30  Aug  1910,  Youngs,n.(TEX). Hudspeth  Co.:  ca,  5  mi  Sof  Einley  RR  Station, 

along  dirt  road  to  IH  10,  3  Sep  2002,  Tu  rner  22-226  (SRSC,  TEX);  6  mi  W  of  Fort  1  iancock,  7  Sep  1955, 
Warnoch  13767  (SRSC).  Presidio  Co.:  Big  Bend  Ranch  along  Rio  Grande,  mouth  ol  Canyon  Cailorado, 

5  Oct  1975,  Bultcrwick  &  LumhlJJI  (TEX);  4,5  mi  N  of  Ruidosa.  29  May  1941,  Hi ncl;lcvJ54i  (TEX);  3 

mi  N  of  Candelaria,  .3  .Sep  2000,  Billic  &  Malt  Tuincr 20-508 (  MEXIJ,  NY,  SRSC,  TEX), 

MEXICO:  CHIHLiAlILiA.  Mpio.  Manuel  Benavides.  ca.  7  mi  W  of  Pro\'idencia,  silty  desert  plains, 

localh-  abundant,  10  Aug  1940, 1.  M.Johnston  &  MuUer  106  U.L). 

The  species  is  named  for  the  Big  Bend  region  ot  Texas  and  closely  adjacent 

Mexico,  to  which  it  is  largely  restricted. 

Altogether,  44  collections  of  C.  bigbendensis  were  examined  in  this  study 
(LL,  SRSC,  TEX):  22  from  Brewster  Co.;  18  from  Presidio  Co.;  and  two  from 

Hudspeth  Co.  Only  a  single  collection  was  examined  from  Mexico,  this  cited  in 
the  above. 

Johnston  (1959)  provided  a  detailed  treatment  ot  the  Texas  species  ol  Cm- 
ton.  In  this  he  noted  that  C.  dioicus  is  typified  by  material  collected  in  the  state 

of  Hidalgo,  Mexico.  He  further  commented  that  it  is  a  "widespread"  (distrib- 

uted from  Texas  to  southern  Mexico)  and  "somewhat  weedy"  taxon,  occurring 

"in  disturbed  ground  along  roads  and  railroads."  In  spite  ol  the  lact  that  he  knew 
the  Trans-Pecos  region  quite  well,  he  did  not  discern  the  species  proposed  herein. 

Finally,  it  should  be  emphasized  that,  to  my  knowledge,  the  two  species  do 

not  occur  together,  nor  do  they  appear  to  intergrade  in  regions  of  near  contact 

(cf.  figs.  4  and  5),  hence  my  recognition  of  C  bigbendensis  as  a  good  biological 

species.  Such  "cryptic  species"  are  becoming  increasingly  common  in  Texas,  even 
in  regions  that  have  been  well  studied:  for  example,  the  two  new  species  ol  Liatris 

created  out  of  the  fabric  of  Liatris  punctata  Hook.  (Nesom  &r  O'Kennon  2001), 
and  that  of  Neniophila  scjycrscnsis carved  out  ol  the  previously  well-studied  N. 
phacelioidc^  Nutt.,  Simpson  et  al.  2001). 

Lectotypification 

Johnston  (1959)  placed  C.  ncomexicanus  Muell.  Arg.  in  synonymy  with  C. 

dioicus,  having  not  seen  type  material,  although  he  was  aware  that  several  early 

workers  had  taken  up  the  name  C.  ncomexicanus  for  what  should  have  been 

called  C.  dioicus.  Indeed,  early  on  I  thought  the  former  name  might  apply  to 

what  I  describe  herein  as  C.  bigbendensis.  To  resolve  this  issue  I  borrowed  type 
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CROTON 

o  bigbendensis 
•  dioicus 

Fig.  3 .  Distribution  of  Croton  bigbendensis  and  C.  dioicus  in  Texas. 

materials  of  C  neomexicanus  from  several  institutions,  the  taxon  itself  typified 
by  diverse  collections,  some  of  these  said  to  have  been  collected  by  Charles 

Wright  in  the  Trans-Pecos  region  of  Texas.  Clearly  the  name  needed  lectotypifi- cation,  which  follows. 

In  the  protologue  of  C  neomexicanus,  its  author  cited  three  collections: 

Charles  Wright  1800,  w/o  locality  1851-52;  Charles  Wright  642  "Expedition  from 
western  Texas  to  El  Paso,  New  Mexico,  May-October,  1849;"  and  Berlandier3211, 

Mexico:  Nuevo  Leon "  in  campsis,"  Jun  1844.  Specimens  of  these  several  collec- 
tions were  borrowed  from  GH  and  NY.  From  among  these  Wright  1800  (GH) 

was  selected  as  a  suitable  lectotype;  isolectotypes  were  also  recorded  at  GH  and 
NY.  The  lectotype  has  both  male  and  female  plants  mounted  on  the  same  sheet, 

as  does  the  GH  isolectotype,  the  latter  mounted  on  the  same  sheet  with  Wright 

642  ( a  paratype).  All  of  the  specimens  concerned  are  quite  similar,  possessing 
the  habit,  upper  nodes,  and  leaf  shape  of  rather  typical  C  dioicus. 
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Fig.  4.  Typical  habit  of  C  dioicus  (left);  habit  of  living  holotype  of  Croton  bigbendensis  (right). 

Fig.  5.  Typical  aspect  of  early  spring  population  of  imXon  bigbendensis  (ca.  1 5  mi.  NW  of  Presidio,  Texas;  note  the  bushy 

rounded  habit  of  the  plants  concerned;  individual  in  foreground  is  Bill  Dodson,  father  of  the  sheriff  of  Brewfster  Co., 

Texas). 
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Chromosome  numbers 

Urbatsch  et  al.  (1975)  reported  chromosome  counts  for  11  collections  of  C  dioicus 

(nine  of  these  were  diploid  with  2n  =  28,  and  two  tetraploid  with  2n  =  56  pairs). 

Examination  of  the  vouchers  concerned  (LL,TEX)  revealed  that  only  one  of  these 

(Brewster  Co:  Bacon  &  Hartman  H38)  belonged  to  what  is  here  described  as  C 

bigbenc/t-n.sis.  Since  chromosome  numbers  of  the  C.  dioicus  collections  included 
both  diploids  and  tetraploids,  chromosome  number  alone  is  not  useful  in  dis- 

tinguishing between  the  two  taxa. 
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ABSTRACT 

Centaurium  blumbergianum  B.L.  Turner,  sp.  nov..  is  described  from  near  Ruidosa,  Presidio  Co..  Te.xas.  It 

IS  a  perennial  species  with  broad  open,  cymes  having  no  obvious  close  relatives  among  the  North 

American  ta.xa  described  to  date,  it  occurs  only  along  saline  streams  and  m  seeps  at  the  base  of  lime- 

stone walls  in  dead-end  canyons  where  it  grows  with  or  near  a  number  oi  other  rare  taxa  such  as  the 

recently  described  localized  endemic,  Arida  maliturneri  and  the  equally  rare  A.  gypsiihcrma  (cf. 

Sida  20  [4]).  Photographs  of  type  material  are  presented,  along  with  an  account  of  its  possible  rela- 
tionships to  other  taxa. 

RhSUMEN 

Se  describe  Centaurium  blumhergiaiium  B.L.  Turner,  sp.  nov.,  de  cerca  de  Ruidosa,  Presidio  Co.,  Texas.  Rs 

una  especie  perenne  con  cimas  abiertas  anchas,  que  no  tiene  parientes  proximos  entre  los  taxa 

norteamericanosdescritoshastaahora.Ocurresolamentealolargodetorrentessalinosycnliltrados 

de  la  base  de  paredones  calcareos  de  los  finales  ciegos  de  cafiones  donde  crece  junto  o  cerca  de  cierto 

numero de  otros  taxa  raros  tales  como  el  endemismo  descrito  recientemente,  Arida  mattturnen  y  la 

igualmente  rara  A.gypsilhfnmi  (cf.  Sida  20  [4D.  Se  presentan  fotografias  del  material  tipo,  junto  con 
una  relacion  de  su  posible  pareniesco  con  otros  taxa, 

Centaurium  blumbergianum  B.L.  Turner,  sp.  nov.  (Figs.  1,  2  ).  Type:  U.S.A.  TEXAS: 

Presidio  Co.,  ca.  2.2  mi  NNW  of  Ruidosa  m  "Blumberg  Canyon,"  growing  along 
sulphur  streams  and  about  tinajas,26Jul  2003,  Matt  W  Turner  101  (liOlAlTVPi-:  TEX; 
ISOTYPHS:  MO.  SRSC). 

Simile  Cenlaurio  tcnuijolio  (Mart.  lSt  Gal.j  B.L.  Rob.  sed  habeas  petala  parviora  pallidaque  et 
inflorescentiam  expansiorum  cum  flores  pauciores. 

Perennial  tufted  herbs  to  40  cm  high.  Stems  4-sided,  1-2  mm  across,  their  edges 
adorned  with  mmute,  somewhat  scabrous  ridges,  otherwise  glabrous  or  nearly 

so.  Leaves  opposite  throughout,  hnear,  glabrous,  those  at  mid-stem  mostly  15- 

25  mm  long,  0.4-0.6  mm  wide.  Flowers  3-15  per  stem,  forming  an  open  cyme 
up  to  20  cm  across,  the  pedicels  mostly  1.5-3.0  cm  long.  Sepals  5,  linear-lanceolate, 

7-10  mm  long,  united  at  their  base  for  ca.  1  mm;  apices  slender  and  narrowly 
apiculate.  Corollas  pink;  tubes  7-9  mm  long,  becoming  transparent  at  matu- 

rity, constricted  just  below  the  5  lobes,  the  latter  8-9  mm  long,  3.5-4.5  mm  wide. 

Stamens  5,  exserted  Irom  tube  for  2-3  mm,  the  anthers  ca.  3  mm  long  at  first, 

but  2-3  mm  long  and  markedly  helical  at  full  anthesis.  Style  exserted  from  the 
tube  for  ca.  4  mm,  the  stigma  somewhat  bilobed,  ca.  0.5  mm  across.  Capsules 
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Fig.  1 .  Centaurium  blumbergianum;  holotype  (A^.I^.  Turner  707  JEX). 
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hi.l.Centaurium  blumbergianum, type  material  (upper);  close  up  of  corolla  (lower). 
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Fig.  S.James  and  Olivia  Blumberg. 

bivalvate,  narrowly  oval,  8-10  mm  long,  ca.  3  mm  across;  ovules  numerous  to 
each  carpel.  Seeds  ovoid,  brown,  ca.  0.6  mm  long,  0.4  mm  wide,  at  maturity 

sculpted  with  a  peanut-like  raised  reticulum. 
Among  the  Texas  species,  C.  hlumhergianum  has  no  close  relatives,  although 

an  anonymous  reviewer  suggests  that  it  might  be  compared  favorably  with  C. 
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multicaule  B.L.  Rob.,  a  rather  small  annual  with  broadly  lanceolate  to  oblan- 

ceolate  basal  leaves.  In  contrast,  C.  hlumhergianum  is  a  relatively  robust  peren- 
nial with  persistent  linear  basal  leaves. 

In  her  treatment  of  the  Mexican  and  Central  American  species  of 
Centaunum  by  Broome  (1974),  C.  hlumhergianum  will  key  to  or  near  C. 
hrachycalyx  Standi.  &  L.O.  Wi  1  hams,  a  species  of  southern  Mexico  and  Central 

America.  It  differs  from  the  latter  in  numerous  characters,  including  habit,  in- 

florescence, and  leaf  shape.  Except  for  its  small  flowers  and  expanded  inflores- 
cence, C.  hlumhergianum  would  appear  to  be  closest  to  C.  tenuijolium  (Mart.  & 

Gal.)  B.L.  Rob.,  a  taxon  confined  to  the  mountains  of  western  Mexico  (Nayarit  to 
Guerrero). 

Among  the  species  of  Centaunum  in  the  U.S.A.  it  most  closely  approaches 
Centaurium  namophilum  Reveal,  Broome  &  Beatley,  a  localized  species  of  Nye 

Co.,  Nevada  and  closely  adjacent  California;  C.  hlumhergianum  differs  m  hav^ 
ing  a  more  robust  perennial  habit  and  much  more  diffuse  inflorescence. 

Centaurium  namophilum  and  the  closely  related  C.  tncanthum  (Greisb.)  B.L. 

Rob.  (according  to  Reveal  et  al.  1974),  are  said  to  "occur  near  or  along  stream 
drainages,  marshy  places  or  on  alkaline  soil."  Such  habitats  also  house  C. 
hlunihcrgianum. 

Etymology.— It  is  a  pleasure  to  name  this  remarkable  new  species  for  Mr 
James  Blumberg  and  his  wife  Olivia  (Fig.  3),  residents  of  Ruidosa,  Texas.  They 
own  the  property  concerned  and  Mr  Blumberg  eagerly  accompanied  Matt 
Turner  and  myself  in  our  eflorts  to  collect  type  material. 

ACKNOWLEDGMENTS 

I  am  grateful  to  James  Blumberg  for  permission  to  visit  the  site  concerned  and 
to  my  wife  Gayle  for  the  Latin  diagnosis.  A  special  thanks  to  Robert  Harms  for 

helping  "upgrade"  the  picture  of  the  Blumbergs.  James  Reveal  and  an  anony- 
mous reviewer  made  helpful  suggestions. 

REFERENCES 

Broome,  C.R.  1973.  Systematics  of  Centaurium  (Gentianaceae)  of  Mexico  and  Central 

America.  Ph.D.  Dissertation,  Duke  Univ.,  Durham,  North  Carolina,  University  Microfilms, 

Ann  Arbor,  Michigan. 

REVbAL,  J.L,  C.R.  BRooMt,  and  J.C.  Bcailey.  1 974.  A  new  Centaurium  (Gentianaceae)  from  the 

Death  Valley  region  of  Nevada  and  California.  Bull. Torrey  Bot.Club  100:353-356. 

TuRNER,B.L.  1 993.TheTexas  species  of  Centaurium  (Gentianaceae). Phytologia  75:259-275. 



92  BRIT.ORG/SIDA  21(1) 

BOOK  NOTICE 

Deborah  P.  Dhi  mfr  and  Sabeeha  Merciiang  (eds).  2004.  Annual  Review  of  Plant 

Biology:  Volume  55, 2004.  (ISBN  0^8243-0655-4,  hbk;  ISSN  1543-5008).  Annual 

Reviews  Inc.,  4139  El  Cammo  Way,  P.O.  Box  10139,  Palo  Alto,  CA  94303- 

0139,  U,S.  A.  (Orders:  www.AnnualReviews.org,  800-523-8635, 650-493-4400, 

650-424-0910  fax).  $173.00  (USA),  $178.00  (Intl.),  659  pp.,  6"  x  9". 
Contents  of  Volume  55  ot  Annual  Review oj  Plant  Bioloj^y- 

Alternative  NAD(P)H  Dehydrogenases  of  Plain  Mitochondria 

An  Unforeseen  Voyage  to  the  World  ol  Phytochromes 

Biosynthesis  and  Accumulation  of  Sterols 

Decoding  Ca2+  Signals  Through  Plant  Protein  Kinases 

DNA  Melhylation  and  E|3igenetics 

Genetical  Regulation  of  Time  to  Flower  m  A)'abidopsis  ihaliana 
How  Do  Crop  Plants  Tolerate  Acid  Soils?  Mechanisms  of  Aluminum  Tolerance  and  Phosphorous 

Etiiciency 

Metabolic  Channeling  in  Plants 

Molecular  Mechanism  of  Gibberellin  Signaling  in  Plants 

Naturally  Occurring  Genetic  Variation  in  An:(l)idcip.si.s  ihaliana 

Phosphoenolpyru\'ate  Carbo.xylase:  A  New  Era  of  Structural  Biology 
Phytoestrogens 

Plastid  Transformation  in  Eligher  Plants 

Reactive  Oxygen  Species:  Metabolism.  Oxidative  Stress,  and  Signal  Transduction 

Rhamnogalacturonan  II:  Structure  and  Funci  ion  of  a  Borate  Cross-Linked  Cell  Wall  Pectic 
Polysaccharide 

Rising  Atmospheric  Carbon  Dioxide:  Plants  FACE  the  Future 

Single-Cell  C4  Photosynthesis  Versus  the  Dual-Cell  (Kranz)  Paradigm 
Symbioses  of  Grasses  with  Seedborne  Fungal  Fndophyics 

The  Generation  ol  Cal-r  Signals  m  Plants 
The  Ubic]uitin  2bS  Proteasome  Proteolytic  Pathway 

Transport  Mechanisms  for  Organic  Focus  of  Carbon  and  Nitrogen  Between  Source  and  Sink 

VIGS  Vectors  for  Gene  Sliencmg:  Man\'  Targets.  Man\'  Tools 
Visualizing  Chromosome  Structure/Organization 

SIDA21(1);92.2004 



A  NEW  COMBINATION  IN  DENDROCALAMUS 

(POACEAE:  BAMBUSOIDEAE) 

Muktesh  Kumar  &  Remesh 

Botany  Division 
Kerala  Forest  Research  Institute 

Peechi,680  653,  Thnssur,  Kerala,  INDIA 

muktesh@kfri.org 

N.Unnikrishnan 

Departrvent  of  Botany 

SVRNSS  College,  TP  Puram,  Vaztmor 

Kottayam,  INDIA 

ABSTRACT 

A  new  combination,  Dcndwcalamus  stocksii  (Munro)  M.  Kumar,  Remesh  &r  Unmkrishnan,  is  pro- 
posed to  accommodate  a  widely  occurring  economically  important  bamboo  in  South  and  central 

India  which  was  formerly  described  underOxytenanl/icrci  Munroand  P.scudoxytenant/u'raSoderstr. 
&  R.P.Ellis. 

RESUMEN 

Se  propone  una  nueva  combinacion.  Dcndrocalamus  stocksii  (Munro)  M.  Kumar.  Remesh  & 

Unniknshnan,  para  acomodar  un  bambu  de  amplia  distnbucion  e  importante  economicamente  del 

sur  y  centro  de  la  India  que  fue  descrito  anteriormente  en  Oxytcnanthera  Munro  y  Pseudo- 
xylenanlhera  Soderstr  &  R.R  Ellis. 

INTRODUCTION 

During  revisionary  studies  on  some  Indian  bamboos,  the  authors  undertook  a 
detailed  study  on  the  delimitation  of  Dendrocalamus  Nees,  Oxytcnanthera 

Munro,  and  Pseudoxytenanthera  Soderstr.  &  R.R  Ellis.  All  of  the  species  de- 

scribed in  the  above  genera  were  critically  examined  using  the  specimens  de- 
posited in  various  herbaria  including  the  type  specimens.  Field  examination  of 

the  Indian  species  belonging  to  these  genera  was  carried  out.  We  found  that  O. 

stocksii  Munro  showed  more  at  Unity  to  the  C^enus  Dcnd  rocalamus  in  the  veg- 
etative and  floral  characters. 

Oxytenanthcra  stocksii  was  first  described  by  Munro  (1868)  based  on  the 
specimen  collected  by  Stocks  from  the  Concan  area.  This  species  is  distributed 
in  South  India,  along  the  Konkan  coast  up  to  Karwar.  Subsequently,  Talbot  also 

collected  it  from  the  Coompta  River  in  1884  and  Karwar  m  1889.  Munro's  spe- 
cies was  recognized  by  many  later  workers,  e.g.,  Beddome  (1873),  Gamble  (1896), 

Camus  (1913),  etc.  It  was,  however,  Holttum  (1956)  who  asserted  that  the  genus 

Oxytenanthcra  was  truly  represented  by  the  Airican  species  O.  abyssinica  due 

to  the  peculiar  nature  of  its  ovary  i.e.  the  ovary  attenuate  upwards  very  gradu- 
ally into  a  more  or  less  three  angled  hollow  structure  which  bears  the  stigmas 

at  its  apex  and  the  cavity  of  the  style  appears  not  to  be  continuous  with  the 
cavity  which  contains  the  ovule.  He  concluded  that  the  rest  of  species  described 
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within  this  genus  should  be  transferred  to  some  other  genera.  Based  on  this 

analysis,  Majumdar  (1989)  transferred  this  species  to  a  new  genus, 

Pseudotenanthera  Majumdar.  Unfortunately, P.scudotent/ nt herd  isnom.superfl. 

and  if  legitnnate  for  Pseudoxytena nthera  Soderstr  &  Ef  f is  (1988).  Nguyen  (1990) 

treated  this  taxon  under  the  genus  Gigantochloa  but  it  could  not  be  included 

under  this  genus  due  to  the  presence  of  stamens  with  free  filaments.  Therefore, 

Naithani  (1991)  transferred  this  species  to  Pseudoxytenanthera  as  P.  stocksii 

(Munro)  Naithani.  Pseudoxytenanthera  is  characterized  by  the  presence  of 

straggling  culms,  inflorescence  with  spikelets  of  semiverticillate  clusters,  mona- 
delphous  stamens,  and  three  plumose  stigmas.  Pseudoxytenanthera  stocksii 

possesses  erect  culms,  free  stamens,  and  a  single  plumose  style.  Afthough  the 

previous  authors  described  this  species  with  fused  filaments,  during  the  present 
study,  It  was  observed  that  the  anther  filaments  are  short  and  do  not  show  true 

trionadelphous  condition.  A  close  examination  from  the  young  stamens  to  ma- 

ture stamens  revealed  that  the  filaments  are  totaffy  free.  Owing  to  these  char- 
acteristic features,  it  cannot  be  accommodated  within  the  genus  Ox3/fcnanthcra 

Munro  either  Oxytcnanthcra  stocksii  differs  from  0.  ahyssinica,  the  type  spe- 

cies, by  having  free  stamens  and  monostigmatic  ovary,  fn  0.  abyssinica  the  sta- 
mens are  monadelphous  and  the  style  is  divided  into  three  stigmas. 

The  culms  and  branching  patterns  of  Ox_)'t f  fid ntherastoc)?, si i  also  resemble 

those  of  species  of  Dendrocalamus  Nees.  As  m  the  case  of  the  type  species  (i.e., 
D.  strictus),  O.  stocksii  shows  erect  culms  with  short  internodes,  which  have 

narrow  lumen  (solid).  The  inflorescence  of  0.  stocksii  is  a  large  panicle  of  spi- 
cate  heads.  liven  in  Dendrocalamus,  the  inflorescence  is  composed  of  round 

congested  globose  heads,  in  both  species,  the  spikelets  are  few-flowered  and 
there  are  no  lodicules.  In  O.  stocksii  and  in  D.  sirictus,  the  palea  is  f<eeted  and 

ciliate  on  the  t<eels  and  the  paleas  of  the  upper  flowers  are  not  keeled.  The  sta- 

mens have  short-apiculate  anthers  and  free  filaments.  Another  important  char- 
acter is  the  vestiture  of  style  and  stigma.  In  both  species,  the  style  is  sparsely 

ciliate  and  ends  m  a  single  feathery  stigma.  In  O.  stocksii  and  other  species  of 

the  genus  Dendrocalamus  the  basal  nodes  bear  aerial  roots. 

Oxytenanthera  stocksii  can  be  easily  separated  from  Dendrocalamus 

sirictus  by  the  distinct  auricles  and  bristles  in  the  culm  sheath,  comparatively 

large  leaves  (15—22  x  T5— 2.5  cm),  sfender  spikelets,  sfightly  apiculate  anthers 
with  short  filaments,  elongated  ovary,  and  oblong  caryopsis. 

The  above  observations  support  the  separation  of  Oxytcnanthcra  stocksii 

iromtht geneva  Oxytenanthera, Pseudoxytenantheraa.nd  Gigantochloa,  which 

justify  its  incfusion  within  the  genus  Dendrocalamus.  Morphological  charac- 

teristics of  D.  stocksi  I  are  compared  with  those  of  the  type  species  of  Dendrocala- 
mus, Oxytenanthera,  Pseudoxytenanthera,  and  Gigantochloa  in  Table  1. 

While  describing  Oxytena nihera  stocksii,  Munro  had  also  noticed  its simi- 
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Table  1 .  Comparison  of  Dendrocalamus  stocksii  to  Denclrocalamus  strictus,  Oxytenanthera  abyssinica, 

Pseudoxytenanthera  monadelpha  and  Gigantochloa  alter  (The  type  species  of  genera). 

Characters D.  strictus D.  stocksii 
0.  abyssinica 

P.  monadelpiia 
Gigantocboa  after 

Culm  surface matt,  wax 
glossy  wax glossy  wax glossy  wax glossy  wax  thin 

furry 

thin 
thin 

thin 

Culm  wall thick  walled thick  walled thick  walled 
moderately moderately 

thickness thick  walled thick  walled 

Culm  sheath small  and well-developed small  and well-developed  well-developed 
auricle rudimentary with  oral  setae rudimentary with  oral  setae with  oral  setae 

Spikelets 2-3  flowered 2-3  flowered 1  -3  flowered 1-3  flowered 3-4  flowered 

Lemma sparsely  hairy 
glabrous 

sparsely  hairy 

glabrous glabrous 
Apex  of  anthers slightly slightly 

perfectly perfectly perfectly 

apiculate apiculate apiculate apiculate apiculate 
Filaments free free United united 

united 

Stigma single single Three 
three 

single 

larity  to  Dendrocalamus  strictus.  The  type  specimen  o(  O.  stocksii,  housed  at 
Kew  (K),  is  annotated  as  D.  stocksii  Munro,  and  therefore  it  is  evident  that  Munro 

had  previously  considered  this  species  v^ithin  Dendrocalamus.  However,  he 

treated  the  species  vv^ithin  Oxytenanthera  due  to  the  presence  of  shghtly  api- 
culate anthers  and  striated  membranous  lower  palea.  The  similarities  between 

this  species  and  Dendrocalamus  were  also  mentioned  by  Gamble  (1896)  who 

pointed  out  that  the  narrow  leaves,  long  petioles  and  culm  sheath  were  similar 
to  that  of  D,  strictus.  These  similarities  also  led  to  the  misidentification  of  this 

species  by  subsequent  authors.  All  the  previous  studies  including  that  of  Munro 

and  Gamble  were  merely  based  on  herbarium  specimens,  and  some  of  the  field 

characters  and  floral  characters  such  as  the  nature  of  filaments,  ovary,  palea 

etc.,  were  omitted.  Therefore,  they  did  not  observe  the  correct  and  distinct  char- 

acteristics of  the  species.  The  field  observation  on  the  floral  and  vegetative  char- 

acters confirm  the  present  concept  of  the  species  and  hence  a  new  combina- 
tion within  Dendrocalamus  is  proposed. 

This  bamboo  species,  which  is  economically  important,  is  widely  culti- 
vated throughout  South  India  and  is  utilized  for  house  construction,  basket 

making,  ladders,  poles,  and  tor  several  other  purposes. 

SYSTEIVIATIC  TREATMENT 

Dendrocalamus  stocksii  (Munro)  M.  Kumar,  Remesh  &  Unniknshnan,  comb, 
nov.  Oxytenanthera  stocksii  Munro,  Trans.  Lmn.  Soc.  London  26:130.  1868. 

Pseudotenanthera  stocksii  (Munro)  R.B.  Majumdar,  Fl.  Ind.  Enumerat.-Monocot. 
280. 1989.  Gigantochloa  stocksii  (Munro)  Nguyen,  Bot.  Zhurn.  Al<ad.  NAUK.  75:224. 
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1990.  Psuedoxytenanlhera  stocksii  (Munro)  Naithani,  j.  Bombay  Nat,  Hist.  Soc. 
87:440. 1991.  P.seudoxyfenant hera 5toc/?,siKMunro) T.Q.  Nguyen,  Bot.  Zhurn.  N  AUK 
76:993. 1991.  Type:  INDIA.  South  India.  Concan:  Stocks s.n.  (i.hctotypi-:,  here  selected: 
K). 

Vernacular  names— Vyi,  Mula  (Malayalam),  Konda  (Karnataka). 
Distribution.— Endemic  to  Northern  Western  Ghats.  South  India;  north- 

ern Kerala  and  Karnataka  along  Concan  coast,  Goa,  Maharashtra. 

Selected  Specimens: INDIA.  Kerala:  Kasaragod  Dist.:  North  Kasargod.  Bamboo  Produclstxporis  M0317 

(DD);  Kanchangad.  29  Oct  1999  Raveendran  206.37(KFRlj.  Thrissur  Dist.:  Palapilly,  16Dec  2000  M. 

Rfmcsh  20646  (KFRI);  26 Feb  2001  Unmkiishnan  740.39(CAL1),  Goa:  South  Goa  Dist.:  Noowary,  3 

Mar  1985,  H.B.  Naitham  JJ89(DD),  Karnataka:  North  Kanara  Dist.:  Coompta.  1884.  W.A.  Talbot  269 

(BSD;  Flora  of  North  Kanara  W.A.  Talbot  .'549974 (CAI.). 
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RESUMEN 

Se  describe  una  nueva  especie  de  Struthanthus  (Loranthaceae)  para  Costa  Rica,  Ademas  se  adjunta 

una  clave  para  las  especies  del  genero  presentes  en  cl  pais,  incluyendo  raxas  no  reportados  aun,  pero 

presentes  en  zonas  cercanas  de  Nicaragua  y  Panama. 

ABSTRACT 

A  new  species  of  Striithanthus  from  Costa  Rica  is  described.  A  key  to  the  species  currently  known 

for  the  country  is  given,  including  two  species  recorded  from  Panama  and  Nicaragua,  but  not  re- 
ported from  Costa  Rica  yet. 

La  familia  Loranthaceae  esta  ampliamente  representada  a  lo  largo  del  tropico, 
conteniendo  alrededor  de  unos  60  generos  y  1000  especies  (Kuijt  2001).  En  Costa 
Rica  se  han  reportado  hasta  la  fecha  6  generos  y  unas  28  especies  (Morales,  en 
prep.).  Este  grupo  de  plantas  esta  ampliamente  distribuido  y  se  encuentra  en 
una  amplia  gama  de  habitads  y  ecosistemas,  encontrandose  desde  el  nivel  del 
mar  hasta  los  3200  metros  sobre  el  nivel  del  mar,  tanto  en  bosques  secos  a  muy 

humedos  o  areas  semiparamosas  o  paramos.  Su  forma  de  crecimiento  les  ubica 

en  una  posicion  muy  particular  desde  el  punto  de  vista  antropico,  ya  que  en 
cultivos  frutales  representa  un  problema  que  se  ref  leja  en  la  disminucion  de  la 
produccion  al  parasitar  dichos  cultivos,  mientras  que  en  el  manejo  de  los  bosques 
naturales  son  una  fuente  de  alimento  para  varias  especies  silvestres, 

principalmente  aves. 
Struthanthus  es  un  genero  neotropical  constituido  por  unas  70  especies 

(Kuijt  2001),  de  las  cuales  se  conocen  para  Costa  Rica  13  especies.  Dentro  de  la 
familia  se  puede  confundir  con  Panamanthus,  pero  este  ultimo  se  distingue  por 
tener  inf lorescencias  con  las  f lores  solitarias,  mientras  que  en  Struthanthus  las 

flores  estan  dispuestas  en  diadas  o  triadas.  Tambien  se  puede  confundir  con 
Phthirusa,  cuyo  caracter  diferenciante  radica  en  la  presencia  de  flores 
usualmente  bisexuales,  en  contraste  con  Struthanthus  que  posee  flores 
funcionalmente  unisexuales. 

En  los  ultimos  15  afios,  la  exploracion  de  regiones  montanosas  y  practica- 
mente  inexploradas  del  Valle  de  Candelaria  en  Acosta,  San  Jose  y  de  la  Vertiente 
Atlantica  de  la  Cordillera  de  Talamanca,  Limon,  han  producido  la  descripcion 
de  varios  taxa  (Hammel  &  Zamora  1990, 1993;  Morales  1997, 1999),  algunos  de 

SIDA21(1):97-102.2004 



98  BRIT.ORG/SIDA  21(1) 

ellos  localmente  endemicos  y  restringidos  a  estas  zonas  geograficas.  Durante  la 

preparacion  del  tratamiento  de  Loranthaceae  para  el  Manual  de  la  Flora  de  Costa 

Rica,  se  encontro  una  nueva  especie  de  Slrulhanthu^.  Conocida  hasta  el 

momento  de  las  areas  geograficas  antes  expuestas,  se  describe  a  continuacion. 

Srruthanthus  acostensis  L.A.  Gonzalez  &  J.R  Morales,  sp.  nov.  CFig.  1,  2).  TiPO. 
COSTA  RICA.  San  JOSK:  Acosta,  Valle  del  Candelana,  Fila  Zoncuano,  1000-1050 
m,  20  Jul  1995  (fl).  Morales  4582  (HOic^TlPO:  INB;  ISOTIPC^:  MO). 

A.  S.  bin^tjcri  Kuijt  cui  alfinis,  corollae  sessilisdiffert 

Epifita  escandente,  hemiparasita.  Entrenudos  de  las  hojas  de  1.5-6.5  x  1.5-4.0 

mm.  Tallos  teretes  a  subteretes,  esparcidamente  ferrugineo-lenticelados.  Hojas 

opuestas  a  subopuestas,  peciolos  de  3-8  mm  de  largo  y  1.5-2.0  mm  de  ancho, 
con  sus  bordes  continues  a  los  margenes  de  la  lamma;  lamma  de  8.0-12.5  cm  de 

largo  y  3.5-8.2  cm  de  ancho,  ovada  a  eliptica,  estrechandose  gradualmente  hacia 
el  apice,  aguda,  atenuada  a  cuneada  basalmentc,  borde  entero  y  ligeramente 

revoluto  cuando  seco,  esencialmente  glabra,  venacion  pinnada,  venas 

secundarias  de  3-9  pares  conspicuas,  las  terciarias  conspicuas  y  a  veces 
formando  reticulos.  Inflorescencias  1  a  6  por  axila,  0.7-4  cm,  con  2-4  triadas, 

subtendidas  por  bracteas  de  0.7-2  mm,  una  por  cada  flor;  pedunculo  0.3-2.5 

cm  de  largo,  raquisde  las  triadas  1.5-7.0  mm  de  largo;  f  lores  amarillentas,  sesiles, 

umsexuales;  las  masculinas  desconocidas,  las  pistiladas  4-5  mm  de  diametro, 
corola  ca.  3  mm,  estaminodios  fusionados  con  los  petalos,  estilo  apical,  estigma 

capitado.  Eruto  4.0  x  3.0  mm  de  diametro,  anaranjado  al  madurar,  subgloboso, 

obtuso  en  la  base,  la  superficie  cubierta  con  numerosas  y  dimmutas  ranuras  o 
cavidades. 

Distribucion.  — esta  especie  se  encuentra  en  bosques  muy  humedos  en  la 
Fila  Zoncuaco  (Acosta)  en  el  Valle  del  Candelaria,  y  en  la  Cordillera  de 

Talamanca  (Alto  Uren),  a  elevaciones  entre  700-1100  m.  Floracion  y 
fructificacion  entre  Julio  y  Agosto. 

Struthanthus  acostensis  se  rcconoce  con  facilidad  por  sus  inflorescencias 

con  2-4  triadas  pediceladas,  flores  y  frutos  sesiles  y  tallos  teretes  a  subteretes. 
Anteriormente  esta  especie  fue  identificada  como  Panamanthus  panamensis 

(Fiizzini)  Kuijt,  pero  este  taxa  se  caracteriza  por  sus  flores  solitarias,  contrastando 

con  Struthanthus  acostensis  que  posec  flores  en  triadas.  Tambien  ha  sido 

identificada  como  S.  hurgeri  Kuijt;  sin  embargo,  esta  iiltnna  especie  se 

caracteriza  por  poseer  inflorescencias  con  mas  de  4  triadas  y  flores  pediceladas, 
mientras  que  5.  acostensis  tiene  flores  sesiles  dispuestas  en  inflorescencias  de  2 

a  4  triadas.  Por  otro  lado,  se  puede  separar  con  facilidad  de  S.  oerstedii  (Oliv.) 

Standi,  por  sus  hojas  muchisimo  mas  grandes,  peciolos  mas  largos  y 

desarrollados,  asi  como  por  sus  flores  mas  grandes  y  distribucion  geografica  y 
prefercncias  ecologicas  distintas. 

La  etimologia  de  la  especie  hace  relerencia  a  la  localidad  tipo.  zona  de  cuyas 
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Fig.  1 . Struthanthus  acostemis  L.A. Gonzalez  &  J.F.  Morales  (Paratipo,  Herrera ii26,  INB). 
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exploraciones  botanicas  en  los  ultimos  10  afios,  ban  revelado  una  serie  de 
novedades  botanicas  y  nuevos  reportes  taxonomicos  y  que  por  largo  tiempo  ban 

pasado  inadvertidos,  come  consecuencia  de  la  exrensa  deforestacion 
prevaleciente  desde  hace  mas  de  150  afios. 

Paratipos.  Costa  Rica.  Ijmon:  Talamanca,  Alto  Uren.  2  3 Jul  198Q  (fl.  fr),  Hcrrera  3326  (INB.  MO) 

A  continuacion  se  presenta  una  clave  para  las  especies  del  genero  Struthanth us 
conocidas  hasta  el  momento  para  Costa  Rica.  Dos  especies  adicionales, 

rcportadas  en  zonas  limltrofes  de  Panama  y  Nicaragua  que  podrian  encontrarse 
eventualmente  en  el  pais  son  incluidas. 

1,  Tri'adas  sesiles  o  subsesiles  en  la  antesis.el  pedunculo  ausente  o  inconspicuo,menos 
de  1.5  mm  largo, algunas  veces  algunos  elongados  en  fructificacion  (Struthanrhus 

orbicularis),  pero  entonces  los  frutos  mas  de  9  mm  largo  al  madurar. 

2  Inflorescencias  con  numerosas  bracteas  basales  papelosas,  dispuestas  justo  en 

la  articulacion  con  las  ramitas;  tallos  viejos  (algunas  veces  los  jovenes  y  las 

inflorescencias)  conspicuamente  lenticelados,  las  lenticelas  1-2  mm  diametro 

  S.  leptostachyus  (Benth.)  G.  Don. 

2.   Inflorescencias  sin  bracteas  papelosas  basalmente  o  si  presentes,  entonces 

inconspicuas  o  rapidamente  deciduas  antes  de  la  antesis;  tallos  viejos  sin 

lenticelas  o  si  presentes.entonces  muy  pequenas  y  menos  de  1  mm  de  diametro. 

3.  Tallos  nuevos  conspicuamente  cuadrangulares  o  angulados,  los  mas  viejos 

sin  lenticelas;  hojas  nuevas  prensiles;  frutos  9-13  mm  largo,  anaranjado 

purpura,  azul-purpura,  purpura  a  negro-purpura  al  madurar    S. orbicularis 

(Kunth)  Blume 
3.  Tallos  nuevos  subtereles  a  muy  obscuramente  subangulados,  los  viejos  con 

lenticelas  menos  1  mm  de  diametro  o  sin  lenticelas;hojas  nuevas  no  prensiles; 

frutos  4-5  mm  largo,  anaranjados  a  rojizo-anaranjados  al  madurar. 
4.  Laminas  anchamente  agudas,  redondeadas  a  obtusas  apicalmente;  tallos 

diminutamente  lenticelados  cuando  viejos   S.costaricensis  Standi. 

4.  Laminas  acuminadas  a  agudas  apicalmente;  tallos  usualmente  no 

lenticelados  cuando  viejos. 

5.  Bosques  humedosdebajurade  la  Zona  Norte  SVertiente  Atlantlca  bajo 

los  500  m;venaci6n  conspicuamente  impresa    S.woodsonii  Cufod, 

5.   Bosques  humedos  de  las  Cordillera  Central  &  de  Talamanca  sobre  los 

1 000  m;  venacion  inconspicuamente  impresa    S.  cansjerifolius  (Oliv.)  Eichler 

1.  Triadas  conspicuamente  pedunculadas,algunas  veces  una  pocas  esplgas  subsesiles, 

pero  predominando  en  el  resto  un  pedunculo  obvio. 

6.  Tallos  mas  jovenes  usualmente  irregularmente  cuadrangulares  o  angulados. 

7.   Laminas  muy  anchamente  obovadas  a  suborblculares    S.  hartwegii  (Benth.)  Standi. 

7.   Laminas  elipticas,  ovado-elipticas  a  ovadas  o  lanceoladas. 

8.  Inflorescencias  con  numerosos  triadas,  con  al  menos  (5-)7  triadas;  areas 

(900-)1500-3000m   S.quercicola  (Schltdl.&  Cham.)  Blume 

8.   Inflorescencias  con  3  pares  de  triadas;  areas  alrededor  600-700  m    S  quadrangularis 
Kuijt 

6.  Tallos  usualmente  teretcs  a  subteretes,  nunca  irregularmente  cuadrangulares. 

9.  Inflorescencias  usualmente  con  2-3(-4)  triadas. 

10.  Laminas  acuminadas  apicalmente;  tallos  muy  escazamente  lenticelados 

  S  subtilis  Ku  jt 
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Fig.  l.Stmtbonthus  acostensis  L.A.  Gonzalez  &  J.F.  Morales  {Morales  4582,  INB).  A.  Detalle  de  las  inflorescencias. 
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10.  Laminas  agudas  a  obtusas  apicalmente. 

11.  Lamina  1.7-6(-8.5)  x  0.7-3, 3(-4)cm;pecioio  1.5-3  mm  largo  bosgues; 

secos  a  bosgues  humedos     S.  oerstedii  (Oliv.)  Standi  &  Calderon 

1 1.  Lamina  8.0-12.5  x  3.5  8.2  cm;  pecioio  3-8  mm  largo;  bosgues  muy 
humedos   S.  acostensis  L.A.  Gonzalez  &  J,  F.  Morales 

9.  Inflorescencias  usualmente  con  mas  de  (4-)5  tri'adas;  tallos  sin  lenlicelas  o 
esparcidamente  lenticelados,  las  lenticelas  no  ferrugineas. 

12.   Lamma  comunmente  obovada  a  eliptico-obovada,  la  venacibn 

conspicuamenie  impresajos  nervios  secundarios  mas  basales  dando  la 

sensacion  de  una  venacibn  palmada;  areas  de  bosgues  secos  de 

Guanacaste  &  Peninsula  de  Nicoya,  0-600  m   S.  cassythoides 

iVlillsp.ex  Standi. 

12.  Lamina  eliptica,ovado-eliptica,anchamente-elipticaoeliptico-lanceolada, 
la  venacibn  inconspicua  o  levemente  impresa,  pero  los  nervios  basales 

no  pareciendo  palmados,  sino  tipicamente  pinnados;  areas  de  bosgues 
humedos. 

13.   Flores  y  frutos  (todos)  conspicuamente  pedicelados   S.  burgeri  Kuijt 

13.   Flores  y  frutos  sesiles,  usualmente  algunas  veces  algunos  frutos 

laterales  pedicelados,  pero  sic  mpre  el  resto  sesil. 

14.  Venacibn  conspicuamente  impresa  en  ambas  caras  de  la  hoja; 

bosgues  humedos  de  bajura  de  la  Zona  Norte  &Vertiente  Atlantica 

bajo  los  500  m     S.woodsonii  Cufod. 

14.  Venacibn  inconspicuamente  impresa  en  ambas  caras  de  la  hoja; 

Bosgues  humedos  de  las  Cordillera  Central  y  de  Talamanca 

sobre  los  1000  m       S.cansjerifolius  (Oliv.)  Eichler 
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ABSTRACT 

Taxonomic  limits  ol  Conolohus  (Apocynaceae:  Asclepiadoideae)  in  the  southeastern  United  States 

have  been  controversial,  with  some  authors  recognizing  two  species  and  others  only  one.  Over  the 

past  30  years,  most  authors  have  tended  toward  recognition  of  a  single  species.  However,  the  mor- 

phological variation  within  the  taxon  appears  complicated  and  has  not  been  analyzed  using  a  quan- 
titative approach.  We  analyzed  the  morphological  variation  within  southeastern  Gonolohus,  based 

on  143  herbarium  specimens  Irom  1 3  southeastern  states,  using  ANOVA,  and  mapped  taxon  distri- 
butions. Two  distinct  Gonolobiis  entities,  based  on  differences  in  floral  character  states  and  geographic 

tendencies,  appear  to  exist  in  the  southeast,  although  questions  regarding  rank  recognition  remain. 

RESUMEN 

Los  limites  taxonomicos  de  Ganololnis  (Apocynaceae:  Asclepiadoideae)  en  el  sureste  de  los  Estados 

Unidos  han  sido  controvertidos.  con  unos  autores  que  reconocen  dos  especies  y  otros  solo  una.  En  los 

liltimos  30  anos,  la  mayoria  de  los  autores  han  tendido  al  reconocimiento  de  una  sola  especie.  Sin 

embargo,  la  variacion  morfologica  del  taxon  parece  complicada  y  no  ha  sido  analizada  usando 

metodos  cuantitativos.  Memos  analizado  la  variacion  n:iorfol6gica  en  los  Gonolohus  del  sureste,  en 

base  a  143  especimenes  de  herbario  de  13  estados  del  sureste,  usando  ANOVA,  y  distribuciones 

cartograficas def  taxon.  En  el  sureste  parecen  exist ir  dos  entidades  distmtas  de  Gonolohus.  basadas  en 

diferencias  de  los  estados  de  caracter  florales  y  las  tendencias  geograficas,  aunque  atin  quedan 
cuestiones  acerca  del  rango  que  merecen. 

Cliinbing  milkweeds  (Apocynaceae:  Asclepiadoideae  and  Periplocoideae)  en- 
compass at  least  two  taxonomically  difficult  genera  in  the  southeastern  United 

States— Mate/efl  and  Gonolohus  (Drapalik  1969;  Sundell  1981;  Rosatti  1989;  Liede 
1997).  Two  closel y-related  species  of  Gonolohus  Michx.  have  until  recently  been 
recognized  from  the  southeastern  United  States,  although  opinions  over  generic 
placement  have  differed.  Woodson  (1941)  considered  that  the  genus  Gonolohus 

should  contain  plants  characterized  by  only  long,  eglandular  trichomes,  dor- 
sal anther  appendages,  and  smooth,  angled  or  winged  follicles,  whereas  Matelea 

Aubl.  should  contain  plants  characterized  by  glandular  and  eglandular  tri- 
chomes, anthers  lacking  dorsal  appendages,  and  muricate  follicles.  Unconvinced 

that  dorsal  anther  appendages  should  serve  as  a  generic  character  and  citing 
examples  of  smooth  [but  not  angled  or  winged]  fruits  m  Matelea,  Shinners  (1950) 
argued  against  Woodsons  generic  concept  and  transferred  the  southeastern 

SIOA21(1):103-116.2004 
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Gonolobus  taxa  to  Matclea.  Later,  Shinners  (1964)  also  included  twelve  oi 

Woodson's  (1941)  Gonolobus  combinations  in  Maieka.  Drapalik  (1969)  mani- 

tained  Shinners'  generic  view,  although  admitting  to  the  characteristic  differ- 
ences of  southeastern  Gonolobus  from  southeastern  Matelea  species  in  bearing 

dorsal  anther  appendages  and  smooth,  winged  follicles.  Taking  a  broader  geo- 
graphical perspective  of  generic  morphology  and  citing  the  importance  and 

development  of  anther  appendages  in  the  150  some  species  of  Gonolobus  out- 

side the  southeastern  United  States,  Rosatti  (1989)  argued  for  renewed  place- 
ment of  the  southeastern  taxon  in  Gonolobus.  Most  recently  the  concept  ol 

Gonolobus  as  characterized  by  short,  capitate-glandular,  short  acicular,  and  long 
acicular  trichomes,  dorsal  anther  appendages  (typically),  and  smooth,  winged 

follicles  has  been  used  by  Stevens  (2001).  The  two  Gonolobus  species  histori- 

cally recognized  from  the  southeastern  United  States— G()no!(7br(.s  suberosus  (L.) 

R.  Br  and  Gonolobus  \i^onocarpos—hcive  been  distinguished  primarily  by  the  ra- 
tio of  corolla  lobe  length  to  sepal  lobe  length  and  the  presence  or  absence  ol 

pubescence  on  the  adaxial  corolla  surface  (Small  1933;  Perry  1938;  Fernald  1950; 
Gleason  1952;  Radford  et  al.  1968).  Most  authors  essentially  followed  Small  (1933) 

in  referring  the  taxon  with  glabrous  corollas  and  lobes  more  than  twice  as  long 

as  the  sepals  to  G.gonocarpos  and  the  taxon  with  pubescent  corollas  and  lobes 

twice  as  long  or  less  than  the  sepals  to  G.  suberosus  (Perry  1938;  Fernald  1950; 

Gleason  1952;  Radford  et  al.  1968).  In  contrast,  Drapalik  (1969)  considered  the 

two  taxa  synonymous,  having  found  "plants  that  would  represent  both  [...]  taxa 

and  every  conceivable  intermediate."  However,  he  stressed  that  in  no  manner 
should  his  decision  be  taken  to  acknowledge  that  the  taxon  was  uniform 

throughout  its  range.  Considering  that  G.gonocarpos  is  state  listed  as  threat- 
ened in  Florida  (Florida  Administrative  Code  Ch.  5B-  40.0055),  this  study  seeks 

to  re-examine  the  taxonomy  of  the  southeastern  Gonolobus  complex  by  criti- 
cally analyzing  patterns  of  morphological  variation  and  their  geographical 

relationships  using  a  quantitative  approach. 

METHODS 

A  total  of  326  herbarium  specimens  (from  nineteen  herbaria)  were  examined 

from  throughout  the  range  ol  the  southeastern  Gonolobu.s complex  (i.e.,  AL,  AR, 
FL,  GA,  KY,  LA,  MS,  NC,  OK,  SC,  TN,  TX,  and  VA).  We  selected  143  herbarium 

specimens  (the  OTUs  in  the  analysis)  for  our  analyses— the  rest  were  either  too 
poor  in  condition  or  lacked  some  or  all  organs.  Six  characters  (Table  1),  three 

C[uantitative  and  three  qualitative,  showed  variation  within  the  group  and  were 

thus  chosen  lor  the  analysis.  Only  mature  flowers  were  chosen  for  scoring  ol 
floral  characters. 

Leaf  shape/size  and  vestiture  characters  were  not  chosen  lor  inclusion  in 

the  analysis.  These  characters  were  not  rejected  due  to  high  variability,  but  due 

to  lack  of  basic  understanding  regarding  intra-individual  variation.  Leal  size 
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and  shape  may  be  influenced  by  position  on  the  stem  (e.g.,  sun  vs.  shade  leaves) 

and  habitat  (e.g.,  edge  vs.  forest  interior)  (Krings,  pers.  obs.).  As  collectors  rarely 

indicate  the  stem  position  from  which  samples  were  taken,  parallel  compari- 
sons of  herbarium  specimen  leaf  material  (i.e.,  comparing  sun  leaves  to  sun 

leaves)  is  essentially  impossible.  Leaf  pubescence  characteristics  were  also  con- 

sidered uninformative  with  regard  to  southeastern  Gonolohus.  Our  chi-square 
tests  suggested  no  correlation  between  leaf  pubescence  and  either  floral  char- 

acter states  or  the  environment  (i.e.,  habitat),  as  might  be  expected  (unpubl.). 
Although  inflorescence  characters  (type  and  number  of  flowers  borne) 

have  been  useful  in  higher  level  analyses  in  the  Asclepiadoideae  (e.g.,  Liede  1996, 
1997),  inflorescence  characters  were  not  included  in  our  study  based  on  results 

of  a  preliminary  analysis  of  48  Gonolohus  specimens  chosen  primarily  from 
the  extremes  of  the  range  (i.e.,  Florida  and  Texas).  ANOVA  results  showed  no 

significant  difference  (F=0.865<Fc;nt=4.05)  m  the  mean  number  of  flowers  per 

inflorescence  between  uniformly-colored  and  multi-colored  specimens  (Krings, 
unpubl).  In  the  preliminary  analysis,  flowers  were  counted  for  any  inflores- 

cence bearing  at  least  one  fully  opened  flower  (i.e.,  corolla  lobes  completely 

extended).  As  flowers  are  produced  sequentially  over  the  life  of  the  inflores- 

cence, visible  flower  buds  were  included  in  the  total  count  of  flowers  per  inflo- 
rescence. Specimens  chosen  for  inclusion  were  those  most  robust  overall— a 

somewhat  arbitrary  judgment  of  the  number  of  inflorescences  available  and 
their  condition. 

Due  to  the  high  similarity  of  fruits  of  Gonolohus  in  the  southeast,  collec- 
tions of  the  same  individuals  in  flower  and  fruit  would  be  required  to  allow 

correlative  evaluation  of  fruit  character  utility.  Unfortunately,  the  extremely 
small  number  of  such  collections  is  inadequate  for  such  an  evaluation  at  this 
time. 

A  data  matrix  was  produced  by  scoring  the  character  states  of  five  charac- 
ters for  all  143  OTUs  (see  below  6a:  Table  1).  There  were  no  gaps  in  the  data  ma- 

trix. A  neighbor-joining  tree  was  generated  using  PAUP  4.0  (Swofford  2002). 
Frequency  distributions  were  also  determined  for  selected  floral  character  states 
and  tested  for  sigmticant  differences  using  ANOVA. 

Characters 

1.  F/oraico?or.— individuals  of  the  southeastern  Gonolobus  complex  exhibit 
flowers  that  are  either  uniformly  green  from  corolla  lobe  base  to  apex  or  con- 

spicuously dark  at  the  base  (variously  described  as  maroon  to  brown)  with 

lighter  tips  (typically  green).  Specimens  bearing  the  former  were  scored  as  uni- 
formly green  (1)  and  specimens  exhibiting  the  latter  as  multi-colored  (0)  for 

corolla  lobe  coloration.  On  senescing,  greenish  flowers  tend  to  turn  yellowish. 

2.  Adaxial  corolla  vest itu re.— Adaxial  corolla  vestiture  is  an  important  char- 
acter that  has  been  used  to  recognize  species  in  the  southeastern  Gonolohus  com- 
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plex  (see  Small  1933;  Gleason  1952;  Radford  et  al.  1968).  Adaxial  corolla  lobe 

pubescence  tends  to  be  laterally  distributed.  Pubescence  is  generally  concen- 
trated on  the  right  side  of  corolla  lobes  (from  apex  to  base)  and  may  extend 

longitudinally  to  various  degrees  across  the  lobe  center  to  the  left.  The  far  left 

margins  (from  apex  to  base)  tend  to  be  glabrous  in  otherwise  pubescent  flow- 
ers. The  same  asymmetry  was  also  evident  in  Caribbean  species  available  to  us 

lor  mspection  and  may  be  the  case  for  all  pubescent  Gonolobus  species— although 

such  analysis  was  presently  beyond  our  scope.  Specimens  were  scored  as  pu- 
bescent (0)  if  pubescence  to  any  degree  was  observed  on  the  adaxial  corolla 

lobes  and  glabrous  (1)  li  no  pubescence  was  evident. 

3.  Coront;.— Corona  characters  have  in  the  past  been  used  to  distinguish 
asclepiad  genera  (see  Liede  1996),  although  caution  must  be  employed  if  the 

true  homology  is  not  known  (see  Liede  1996;  Liede  &  Tauber  2002).  In  our  study 

we  evaluated  only  the  shape  of  the  corona  lobes  among  members  of  the  south- 
eastern Gonolobus  complex.  All  coronas  in  the  complex  are  lobed.  However,  not 

all  lobes  are  further  lobed  (i.e.,  emarginate  at  the  apex).  We  scored  corona  lobes 

to  be  either  lobed  (i.e.,  emarginate  at  the  apex)(0)  or  truncate  (i.e.,  squared  off  at 

the  apex)  (1). 

4-6.  Quantitative  floral  chflracters,— Measurements  ol  sepal  and  petal 

length  were  taken  from  between  1  to  5  flowers  per  specimen,  depending  on  avail- 

ability and  measurability.  Flowers  with  excessive  contortion  and  folding  of  pet- 

als and  sepals  were  avoided.  In  general,  measurements  were  taken  from  differ- 
ent flowers,  although  m  a  few  cases,  when  avaifability  was  poor  and  lobe  length 

varied  infraflorally,  multiple  corolla  lobes  were  measured  from  a  single  flower 

For  generation  of  a  nearest-neighbor  tree,  continuous  sepal  and  corolla  lobe 
lengths  were  coded  into  one  of  five  range  cfasses  and  treated  as  unordered  m 

the  analysis  (Table  1).  The  ratio  of  mean  corolla  lobe  length  to  mean  sepal  length 

was  not  used  m  the  generation  of  the  nearest-neighbor  tree. 

RESULTS 

It  appears  that  at  least  two  distinct  groupings  of  Gonolobus  taxa  exist  in  the 

southeastern  United  States.  The  clustering  of  taxa  exhibits  strong  geographic 

tendencies  (Fig.  1),  although  petal  and  sepal  length  intergrade  among  OTUs 

when  graphed  in  a  scatterplot  (Fig.  2).  Based  on  corolla  coloration,  taxa  can  be 

assigned  to  one  ot  two  groups:  (1)  a  uniformly  colored  corolla  group  (UCCG) 

and  a  mufti-colored  corolla  group  (MCCG).  The  UCCG  is  considerably  more 
widespread  and  exhibits  a  more  western  center  ol  gravity  relative  to  the  MCCG 

(Fig.  1).  Adaxial  corolla  pubescence  is  nearly  invariable  in  the  UCCG.  Only  3.7% 

(3  of  8f)  of  the  examined  individuals  exhibit  pubescent  adaxial  corolla  sur- 
faces (Fig.  3).  Although  individuals  wath  unitormly  colored  petals  have  been 

collected  in  the  tar  eastern  states  of  Georgia,  North  Carolina,  and  Virginia,  these 

tend  to  be  rare  collections  disjunct  Irom  the  main  range  of  occurrence  (Fig.  1). 
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Table  1 .  Floral  characters  and  character  states.  Character  6  used  in  ANOVA  only  and  not  in  genera- 

tion of  neighbor-joining  tree  due  to  lack  of  independence  vis-a-vis  characters  4  and  5. 

Character  Character  State 

1.  Adaxial  corolla  coloration  Multi-colored  (dark  center,  Uniformly  green  [1] 
lighter  tips)  [0] 

2.  Adaxial  corolla  vestiture  Pubescent  [0]  Glabrous  [1] 

3.  Corona  Lobed  [0]  Truncate  [1] 

4.  Mean  sepal  length  (mm)  1.5-2.5  [0],  2.51-3.5  [1], 
3.51-4,5  [21,4.51-5.5  [3] 

5.  Mean  corolla  lobe  length  (mm)  2.01-4  [0],  4.01 -6  [1],  6.01 -8  [2], 
8.01-10  [3],  >10.01  [4] 

6.  Ratio  of  Mean  corolla  lobe  length:       Continuous 

Mean  sepal  length 

Adaxial  corolla  pubescence  is  much  more  frequent  among  members  of  the 
MCCG  (Fig.  3).  In  fact,  two  thirds  of  the  examined  individuals  in  this  group 

were  pubescent  (41  of  62).  The  MCCG  appears  to  be  restricted  to  a  more  nar- 
rowly defined  southeastern  range  east  of  the  Mississippi  (Fig.  1). 

Except  for  a  few  outliers  (e.g.,  GA2,  NC20,  VAl,  VA23),  the  geographic  clus- 
tering is  supported  by  the  midpoint-rooted  neighbor-joining  tree  (Fig.  4).  Al- 
though bootstrapping  yielded  little  support  for  any  one  branch  of  the  tree  (due 

to  the  small  number  of  characters  employed),  the  tree  remains  informative. 

Members  of  the  MCCG  and  UCCG  are  grouped  together— indicating  greater 
within-group  similarity  across  the  five  morphological  characters  than  between 
groups. 

Individuals  of  the  UCCG  exhibit  longer  mean  corolla  lobes  (mean=7.68) 

and  higher  mean  corolla  lobe  length  to  mean  sepal  length  ratios  (mean=2.48) 
than  individuals  of  the  MCCG  (Table  2).  Results  of  analyses  of  variation 
(ANOVA)  indicate  the  differences  in  both  mean  corolla  lobe  length  and 

corolla:sepal  length  ratio  to  be  highly  statistically  significant  between  the  two 

groups  (Table  3). 

It  is  interesting  to  note  that  the  rare  pubescent  individuals  of  the  predomi- 
nantly glabrous  UCCG  appear  to  exhibit  a  similar  frequency  distribution  of 

corolla  lobe  lengths  and  corolla:sepal  ratios  as  pubescent  members  of  the  MCCG. 
ANOVA  tests  show  no  significant  difference  between  pubescent  UCCG  and 

pubescent  MCCG  in  both  mean  corolla  lobe  lengths  (F=0.042  <  Fcrit=3.99)  and 

the  ratio  (F=0.604  <  Fcrit=3.99)— although  this  may  be  a  factor  of  the  small  sam- 
pling size  of  pubescent  UCCG  members  (n=3).  Glabrous  members  of  the  MCCG 

appear  to  exhibit  corolla  lobe  lengths  much  larger  than  the  more  frequent  (in 

terms  of  specimens  examined)  pubescent  members  of  the  MCCG  (Fig.  5B).  How- 
ever, the  difference  in  mean  corolla  lengths  between  glabrous  and  pubescent 

MCCG  is  not  quite  significant  (F=3.559  <  Fcnt=3.96).  The  difference  in  the 
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Fig.  1.  Distribution  map  of  southeastern  United  States  Gonolobus  entities.  Circles  represent  individuals  with  uniformly 

green  corollas — either  glabrous  adaxially  (open  circle)  or  pubescent  (closed  circle).  Squares  represent  individuals  with 

multi-colored  corollas — either  glabrous  adaxially  (open  square)  or  pubescent  (closed  square). 

corolla:sepal  ratio  between  glabrous  and  pubescent  MCCG  members  is  also  not 

quite  significant  (F=3.746  <  Fcru=3.96).  Although  the  frequency  peak  for 

corolla:sepal  ratios  of  glabrous  MCCG  members  appears  to  grapf-rically  coin- 
cide with  the  peak  of  glabrous  UCCG  members  (Fig.  5C  &  D),  A  NOVA  results 

show  a  strong  statistical  difference  between  the  two  (F=9.467  >  Fcrit=3.93). 

DISCUSSION 

The  issue  ol  whether  more  than  one  Gonolobus  species  should  be  recognized 
for  the  southeastern  United  States  has  long  confronted  taxonomists  and  has 

been  additionally  compHcated  by  the  nomenclatural  confusion  surrounding 
Cjonolohus  suberosus  (L.)  R.Br,  (see  Drapalik  1969;  Reveal  &  Barrie  1992).  Small 

(1933),  and  later  Perry  (1938),  recognized  two  species  of  Gonolobus  in  the  South- 
east based  on  corolla  pubescence  and  the  ratio  of  corolla  lobe  length  to  sepal 

length.  Small  (1933)  referred  the  taxon  with  glabrous  corollas  and  lobes  more 

than  twice  as  long  as  the  sepals  to  G.gonocarposiVincctoxu:umgonocarpos  sensu 
Small),  whereas  the  taxon  with  pubescent  corollas  and  lobes  twice  as  long  or 
less  than  the  sepals  was  referred  to  G.  subcrosus  (V.  suherosum  sensu  Small). 
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FiG.2.Scatterplot  of  sepal  vs.  petal  length  by  flower  color  and  adaxial  petal  vestiture  for  Gonolobus  entities  in  the  south- 
eastern United  States. 

Fernald  (1950)  added  some  less  than  distinct  characters  to  the  mix,  including 

flower  bud  ("abruptly  acuminate"  vs.  "gradually  acute  or  acuminate"),  calyx 
pubescence  ("practically  glabrous"  vs.  "glabrous  or  ciliolate  apically"),  and  co- 

rolla lobe  shape  ("broadly  lanceolate"  vs.  "linear-lanceolate"),  while  basically 
maintaining  Small's  (1933)  pubescence  and  ratio  characters.  Gleason  (1952) 

treated  only  G.gonocarpos,  stating  that  G.  suberosus  was  "erroneously"  accred- 
ited to  the  range  of  Britton  and  Brown's  flora.  However,  in  a  footnote,  Gleason 

(1952)  maintained  the  distinction  between  the  taxa  based  on  adaxial  corolla 

pubescence,  forwarded  by  previous  authors  (Small  1933;  Perry  1938;  Fernald 
1950).  In  light  of  the  present  analyses,  these  concepts  of  specific  delimitation 
are  untenable  as  stated. 

Drapalik's  (1969)  findings  ot  overlapping  combinations  of  character  states 
among  Gonolohus  taxa  in  the  southeast  are  upheld  by  our  study.  However,  over- 

lapping character  presence/absence  combinations  are  insufficient  argument 
against  recognition  of  multiple  taxa.  Especially  at  the  infraspecif  ic  level  and  in 

hybrid  zones,  some  level  of  character  overlap  can  be  expected  betweeii  indi- 
viduals sharing  some  range  continuity.  Our  data  support  the  notion  of  previ- 

ous workers  (e.g..  Small  1933;  Perry  1938;  Fernald  1950;  Gleason  1952),  that  at 

least  two  Gonolohus  entities  occur  m  the  Southeast  that  could  be  accorded  for- 



no BRIT.ORG/5IDA  21(1) 

100 

90 
80 
70 

60 

50 
40 

30 
20 
10 

0 

1  1  1  1  ̂                      i- 1  Pubescent 

S  G  abrous 

M  1  1  1  i                               1 
1  1  1  1 1 

1  1  1  1  1 
■  I  ■  ■■                               _ 

■  ■  I  I                                5 

I      ■      1      |! 
■riTiTi^j 

■_■_■_■_! 

■   ■   I   I   1 
1   1   1   1 

P  ■  I  I  i ■jt^jilj 
-■-■-■-■j 

I            1            I            I: 
1             1 1                      1                       1 
_■_ Li  JlS 

Mil  ill 

■s 

Sft? 
^ 1 1 1 "-■-■-■- 

SS5 -;■>;■;' 

[■"■'i 

'■;-■ nil  Mini ■  ■  1 

■■■■■■■' 

UCCG MCCG 

Fic.  3.  Percentage  of  Gonolobus  specimens  exhibiting  pubescent  or  glabrous  adaxial  corolla  lobes  in  the  respective  uni- 
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mal  rank.  However,  contrary  to  previous  workers,  we  propose  that  the  two  groups 

respectively  be  detined  by  unilormly-green  versus  muki-colored  coroUa  lobes, 

rather  than  by  corolla/sepal  length  and  adaxial  corolla  lobe  pubescence.  Al- 
though there  are  significant  differences  in  mean  corolla  lobe  lengths  and  the 

ratio  of  corolla  lobe  length  to  sepal  length  (Table  3),  these  character  states  can 

overlap  at  the  individual  level  and  cannot  consistently  separate  the  taxa.  Simi- 
larly, adaxial  corolla  pubescence  cannot  consistently  separate  the  taxa,  being 

present  in  both  members  of  the  UCCG  and  the  MCCG.  However,  distmct  differ- 
ences are  apparent  in  the  frequencies  of  the  pubescence  trait  (Figs.  3  &  5).  In 

addition,  with  respect  to  their  geographic  distribution,  the  frequency  of  gla- 

brous, multi-colored  llovv^er  collections  increases  conspicuously  m  the  zones 

where  the  UCCG  meets  the  MCCG  (e.g.,  in  Akibama).  Similarly,  the  rare  indi- 
viduals bearing  adaxially  pubescent,  unitormly  green  corollas  occur  well  within 

the  range  of  the  MCCG.  Thus,  the  respective  changes  in  pubescence  frequen- 
cies m  the  MCCG  or  occurrence  of  rare  character  states  in  the  UCCG  outside  its 

primary  range  may  be  cautiously  hypothesized  to  be  an  ettect  of  genetic  inter- 
change between  two  taxa  intergrading  in  distribution. 

Unfortunately,  frequency  histograms  of  corolla  lobe  length  and  ratio  of 
corolla  lobe  length:sepal  length  size  classes  within  the  UCCG  and  MCCG  shed 

weak  light  on  the  matter  of  intergradation  (Fig.  5).  Although  our  analyses  sup- 
port the  recognition  oi  two  Gonolobus  entities  in  the  Southeast,  the  question 

remains  whether  these  should  be  recognized  at  the  species  level  or  below.  Our 
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data  can  be  interpreted  either  way— two  morphologically  divergent  species 
potentially  hybridizing  in  overlapping  zones,  resulting  in  some  morphological 

intergradation,  or  two  diverging  subspecies  with  morphological  mtergradation 

in  zones  of  range  overlap.  The  former  interpretation  could  result  from  applica- 

tion ol  a  quantitative  or  phenetic  species  concept,  in  which  species  are  distin- 
guished based  on  differences  in  means  of  variables.  Although  commonly 
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Table  2.  Descriptive  summary  statistics  for  continuous  floral  characters  of  the  uniformly  colored 

corolla  group  (UCCG)  and  the  multi-colored  corolla  group  (MCCG). 

Mean  sepal  length  Mean  corolla  Mean  ratio 

lobe  length  (corolla  lobe  length:  sepal  length) 

Uniformly  colored        3.21  (SD=0.76)  7.68  (SD=1.47)  2.48  (SD=0.61) 
Multi-colored  3.08  (SD=0.74)  5.59(50-1.73)  1.83(50=0.44) 

Table  3.  ANOVA  results  for  floral  character  comparisons  between  the  uniformly  colored  corolla  group 

and  the  multi-colored  corolla  group.  In  both  cases,  the  null  hypothesis  of  no  significant  difference 

is  rejected. 

  Mean  corolla  lobe  length   

Source  of  Variation  SS  df  MS  F  P-value  Fcrit 

Between  Groups  153.1516         1  153.1516         61.08722         1.15E-12  3.908255 
Within  Groups  353.5008         141  2.507098 

Total  506.6524  142 

Ratio  of  mean  corolla  lobe  length:  mean  sepal  length 

Source  of  Variation  SS  df  MS                    F                      P-value             Fcrit 

Between  Groups  14.78613  1  14.78613         50.19068         6.1E-11            3.908255 
Within  Groups  41.53849  141  0.294599 

Total  56.32462  142 

applied,  the  underlying  theory  of  this  concept  remains  unclear  (see  Luckow  1995). 

\n  contrast,  application  of  a  phylogenetic  species  concept  suggests  two  infraspe- 
cific  taxa— populations  exhibiting  high  frequencies  of  unique  traits  that  may 

become  'fixed'  in  the  future  (Nixon  &  Wheeler  1990).  However,  a  cladistic  analy- 
sis that  includes  other  congenerics  is  necessary  to  test  this  hypothesis  (Nixon 

&  Wheeler  1990).  In  the  absence  of  additional  data,  we  cautiously  choose  to 

follow  (Drapalik  1969)  in  recognizing  a  single  species  until  additional  evidence 
is  available.  Interestingly,  the  overall  biogeographic  pattern  exhibited  by  the 
two  Gonolobus  entities  has  been  observed  for  other  taxa  (including  fish!)  in  the 

Southeast  (see  Avise  1994)  and  may  be  the  result  of  past  environmental  shifts 

such  as  the  oceanic  incursions  and  retreats  that  define  today's  southeastern 
Coastal  Plain  (Sorrie  &  Weakley  2001).  To  further  elucidate  both  the  question 

of  rank  and  evolutionary  history  of  the  complex,  we  are  conducting  genetic 

analyses  of  southeastern  Gonohhus  populations  using  molecular  markers  and 

integrating  phylogenetic  data  from  Caribbean  Gonohhus  species— some  of 
which  have  been  suggested  to  be  nearest  relatives  of  the  southeastern  taxa 
(Scheele  1848). 
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Fig.  5.  Frequency  histograms  for  floral  characteristics  in  the  uniformly  colored  corolla  group  (UCCG)  and  the  multi-col- 

ored corolla  group  (MCCG)  of  southeastern  Gonolobus—CoroWa  lobe  length  in  mm  ranges  (A:  UCCG;  B:MCCG)  and  ratio 

of  corolla  lobe  length  to  sepal  length  (C:  UCCG;  D:  MCCG).  Y  axes  represent  number  of  individuals  and  X  axes  respective 
character  state  ranges. 

Should  workers  choose  to  formally  recognize  the  two  entities,  we  provide  a 

brief  discussion  regarding  available  names.  For  more  detail  regarding  the  par- 
ticularly complicated  history  and  nomenclature  involved,  readers  are  urged  to 

see  Reveal  &  Barrie  (1992)  and  Krings  (2001).  In  choosing  a  name  for  the  taxon 
with  uniformly  colored  petals,  past  names  published  for  southeastern  Gonolohus 

taxa  were  examined.  Walter's  type  of  Gonolohus gonocarpos  (Walter  687,  BM!) 
contains  only  leaves  and  roots.  In  addition,  no  mention  regarding  the  pubes- 

cence of  the  corolla  is  made  in  his  protologue  (Walter  1788).  Thus  we  cannot  be 

certain  to  which  species  the  plants  that  Walter  based  his  description  on  be- 
long. However,  due  to  the  rare  occurrence  of  uniformly  colored  species  in  the 

Carolmas,  we  propose  that  his  type  be  considered  to  belong  to  the  multi-color 
group.  Types  for  Gonolohus  macrophyllus  Michx.  and  Gonolohus  laevis  A.  Gray, 

non  Michx.  are  relegated  to  the  multi-color  group  for  the  same  reason.  The 
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protologue  of  Gonolohus granulatus  Scheele  (1848)  is  based  on  the  only  eligible 

type  specimen  collected  west  of  the  Mississippi  (Lindheimers.n.)  and  notes  gla- 
brous adaxial  corolla  lobes.  Thus,  the  correct  name  for  the  uniformly  green- 

flowered  taxon  should  be  based  on  Gonolohus  granulatus  Scheele  and  the  name 

for  the  multi-color  flowered  taxon  should  be  Gonolohus  suherosus  (L.)  R.Br  Al- 

ternatively, if  the  two  entities  are  recognized  at  the  infraspecific  level,  the  cor- 
rect species  name  is  Gonolohus  suherosus  (L.)  R.Br 
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ABSTRACT 

A  cladistic  analysis  was  performed  to  test  the  monophyly  of  Hchites  (Apocynaceae:  Apocynoideae: 

EchiteaeJ.  For  the  analysis  40  morphological  characters  were  coded  for  42  ingroup  taxa  (22  genera) 

and  three  outgroup  species  (two  genera).  The  results  indicate  that  Echites  as  currently  circumscribed 

is  polyphyletic.  However,  species  that  fall  within  the  original  descriptions  of  the  two  subgenera  de- 
scribed in  Echites  form  inonophyletic  clades. 

Key  W(iRtis:  Echites,  Prestonia,  Theininiia,  and  Thevetici  Apocynaceae,  cladistics,  morphology, 
Neo-tropics 

RHSUMEN 

Se  realizoun  analisiscladisticopara  com  pro  bar  la  monofilia  de  he /lites  (Apocynaceae:  Apocynoideae: 

Echiteae).  Para  el  analisis  se  codif  icaron  40  caracteres  morfoicigicos  de  42  taxa  del  grupo  (22  generos) 

y  tres  especies  como  outgroup  (dos  generos).  Los  resultados  indican  que  Echites  tal  como  se 

circunscnbe  normalmentc  es  polifiletico.  Sm  embargo,  las  especies  que  estan  en  las  descripciones 

onginalcs  dc  los  dos  subgeneros  descritos  en  lu  hitcs  forman  clados  monofileticos. 

Echites  P.  Browne  was  one  of  the  first  Neo-tropical  Apocynaceae  genera  estab- 
lished. Consequently,  it  served  as  the  local  point  for  the  majority  of  species  de- 

scribed in  the  Neo-tropics.  Thus  by  the  mid  nmeteen-hundreds  there  were  about 
375  species  of  Echites  described.  Woodson  (1936J  eventually  cleared  much  of 

the  nomenclatural  confusion  presented  by  the  300  plus  names.  In  his  monu- 
mental treatise,  Woodson  attributed  the  epithets  to  an  appropriate  genus  (both 

newly  described  and  preexisting)  and  or  synonym,  recognizing  that  the  spe- 
cies of  Echites  sensu  lato  represented  more  than  nine  different  genera.  With  a 

foundation  established,  Woodson  (1936, 1938)  defined  Echites  sensu  Woodson 

by  its  twining  habit,  glabrous  salverform  corollas  without  corona,  included 
anthers,  and  a  solitary  coUeter  opposite  each  of  the  five  sepals.  Woodson  (ibid) 

ultimately  recognized  seven  species  in  the  genus  that  were  placed  into  two  sub- 

genera. 
Subgenus  Echites  is  characterized  by  having  corollas  5-8  cm  long,  oblique 

corolla  lobes  spreading  at  anthesis,  and  compact  inflorescence  with  3-7  flow- 
ers (Morales  1997;  Williams  2002a).  Today  four  species  are  recognized  in  subg. 

SIDA21(1):117-131.2004 
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Echites:  E.  danenensisJ.F.  Morales,  £.  turrigcra  Woodson,  E.  umhellatajacq.  and 

E.  yucatanensis  Millsp.  (Morales  1997;  Williams  2002a). 

Subgenus  Psucdechiles  Woodson  is  characterized  by  having  corollas  1.25- 
2,5  m  long,  narrowly  lanceolate  corolla  lobes  that  are  reflexed  at  anthesis  and  a 
lax  inflorescence  with  8-20  flowers  (Woodson  1936).  Woodson  included  two 

species  in  the  subgenus:  E  tuxtiensis  Standi,  and  E.  i  u  rhinata  Woodson.  A  third 
species  of  subg.  Pseudechites  was  subsequently  described  by  Monachino  (1959): 

Echites  woodsoniana  Monac.  This  species  would  later  come  to  have  an  inter- 
twining history  with  Prestonia  sect  CoalUae  (explained  below). 

Woodson  (1936)  divided  Prestonia  into  four  sections:  Coalitae  and 

Acuti/oliae,  (both  characterized  by  having  small  and  inconspicuous  sepals  simi- 
lar to  those  of  Echites);  and  Annulnres  and  Tomentosae  (both  characterized  by 

large  foliaceous  sepals).  Woodson  (1931, 1936)  included  Prestonia  agglutmata 

(Jacq.)  Woodson  i=Echites  agglutinata ]acq.)  in  Prestonia  sect.  Coalitae.  Section 
Coalitae  was  distinguished  from  the  other  three  sections  of  Prestonia  by  its  lack 
of  an  annular  corona  at  the  mouth  of  the  corolla.  Woodson  (1960)  would  later 

describe  a  second  species  m  sect.  Coalitae  (P.  caudata  Woodson).  Later  Gentry 
(1983)  transferred  Echites  woodsoniana  Monac.  to  Prestonia  (P.  woodsoniana 

(Monac.)  Gentry)  placing  it  as  a  member  of  sect.  Coalitae.  Because  of  the  con- 
fusing nature  of  generic  delimitation  in  the  Apocynaceae,  and  the  lack  of  an 

annular  corona  in  E.  woodsoniana,  Gentry  (ibid)  was  not  confident  of  his  trans- 
fer J.K.  Williams  (1996)  maintained  E.  woodsonia  na  in  Echites  because  it  lacked 

an  annular  corona  at  the  mouth  of  the  corolla.  Morales  (1997)  would  later  in- 

clude all  species  of  Prestonia  sect.  Coalitae  in  Echites  stating  that  the  "narrowly 
elliptic  to  almost  filiform  corolla  lobes  [of  the  three  species]...  characterize  Echites 

subg.  Pseudechites'\ 
The  intermingling  history  of  Echites  subg.  Pseudechites  and  Prestonia  sect. 

Coalitae  indicates  the  problems  taxonomists  have  had  in  defining  genera  in 

the  Apocynaceae.  Echites  subg.  Pseudechites  is  a  taxon  that  superficially  re- 
sembles Prestonia  section  Coalitae,  which  make  its  placement  within  the  fam- 

ily difficult. 
A  cladistic  analysis  using  morphological  characters  was  perlormed  with 

two  main  objectives:  1)  to  assess  the  monophyly  of  Echites  sensu  Woodson  and 
2)  to  identify  the  placement  and  sister  taxon  of  subg.  Pseudechites. 

N4ATERIA1,S  AN  13  MHTHODS 

Taxa  analyzed. — Included  in  this  analysis  are  representative  genera  of 
.Apocynoideae  known  from  Mexico  and  Central  America.  In  addition,  Old  World 
genera  have  been  included  in  the  study  m  order  to  expand  the  morphological 
variation  and  broad  geographic  range  of  the  Apocynoideae.  1  did  not  intend  to 
test  the  monophyly  of  the  tribes  recognized  within  the  Apocynoideae,  which  is 
why  a  larger  sampling  of  genera  was  not  included.  However,  the  genera  that 
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were  selected  represent  four  (Apocyneae,  Echiteae,  Mesechiteae,  and  Wrightieae) 

of  the  five  tribes  in  the  Apocynoideae  recognized  by  Endress  &  Bruyns  (2000). 

Thevetia  L.  and  Cerhera  L.  were  selected  as  outgroups  for  the  analysis.  In 
previous  cladistic  studies  {Endress  et  al.  1996;  Sennblad  &  Bremer  1996;  Sennblad 

et  al.  1998;  Potgieter  &  Albert  2001)  Thevetia  was  indicated  as  one  of  the  closer 

relatives  to  the  Apocynoideae,  and  is  appropriate  for  rooting  the  tree. 

Selection  of  characters. — A  total  of  45  taxa,  representing  25  genera,  were 
included  in  the  present  study.  Forty  characters,  representing  105  character  states 

(Table  1),  were  scored  for  every  taxon  presented  in  this  analysis.  Character  states 

were  selected  from  those  utilized  in  previous  studies  (Struwe  et  al.  1994;  En- 
dress et  al.  1996;  Sennblad  et  al.  1998;  Potgieter  &  Albert,  2001;  Williams  2002b). 

New  characters  not  included  in  the  above  works,  but  uncovered  during  the 

course  of  this  study  were  also  included.  Fifteen  of  the  characters  were  vegeta- 
tive and  the  other  25  were  floral  or  reproductive.  Analysis  indicates  that  none 

of  the  characters  are  uninformative.  The  characters  and  their  rationale  are  dis- 

cussed m  Appendix  1. 

Sampling. — Character  measurements  and  states  for  the  data  matrix  (Table 
2)  were  obtained  from  herbarium  sheets  (specimens  and  label  data)  and  field 

observations  for  every  representative  species  included  in  this  study  except 

Tintinnahularia  gratissima ].¥.  Morales,  and  four  species  of  Parsonsia  R.  Br  (P. 

heterophylla;  P.  latijolia  (Benth.)  S.T  Blake;  P.  praeruptis  Heads  &  de  Lange;  P. 

purpuniscensJB.  Williams).  Data  for  T. gratissima  was  obtained  from  Morales 

(1996).  The  species  of  Parsonsia  were  included  in  the  study  m  order  to  better 

represent  the  diversity  of  Parsonsia  (a  genus  with  many  superficial  similarities 

to  Thenardia  H.B.K.).  Morphological  data  for  the  four  species  of  Parsonsia  were 

obtained  from  literature  descriptions  (J.B.  Williams  1996;  Heads  &  de  Lange 
1998). 

With  the  exception  of  the  species  of  Parsonsia,  and  Tintinnahularia  gratissima, 

a  representative  specimen  is  deposited  at  the  Plant  Resources  Center  (TEX)  for 

each  of  the  species  examined  in  the  morphological  cladistic  analysis.  Eurther 
observations  and  data  were  collected  from  material  borrowed  from  or  observed 

at  the  following  herbaria:  BM,  BRIT  CHAPA,  F,  FLAS,  G,  GH,  K,  MA,  METPEC, 
MEXU,  MO,  NY,  P,  SHST  TAMU,  TEX,  US,  WIS. 

The  pollen  of  all  genera  was  studied  using  a  light  microscope  as  well  as  a 

scanning  electron  microscope  (Philips  515).  All  genera  were  examined  and  mea- 
sured under  the  5EM  at  the  Cell  Research  Center  of  the  University  of  Texas  at 

Austin. 

Cladistic  analysis. — The  characters  and  character  states  (Table  2)  used  in 

the  analysis  were  entered  into  a  data  matrix  using  MacClade  3.0  (Maddison  & 

Maddison  1992).  A  phylogenetic  analysis  was  then  performed  in  PAUP  3.1 

(Swofford  f993).  A  heuristic  search  by  stepwise  addition  of  random  trees  was 

performed  with  100  replicates  and  the  ACCTRAN,  MULPARS  and  TBR  options 
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Table  1. Characters  and  character  states  used  in  the  cladistic  analysis. 

1.  Latex 
O-milky 

1 -watery 

2.  Predominate  growth  habit 

0-wc)C)dy  shrub 
1 -liana 

2-suffrutico5e  herb 
3-herb 

3.  Leaf  arrangement 

O-opposite 
1 -alternate 

4.  Colleters  around  the  stem 

0-absent 

1 -present 

5.  Colleters  at  base  of  upper  leaf  blade 

surface 

0-absent 

1 -present 

6.  Colleters  along  the  upper  leaf  blade 
surface 

O-absent 

1 -present 
7.  Leaves  with  dortTatia 

0-absent 

1 -present 

8.  Secondary  venation  of  leaves 
0-visible 

1-obsure 

9.  Tertiary  venation  of  leaves 
0-visible 

1-obsure 

10.  Calyx  size 

0-minute  (0-3  mm) 

1-foliaceou5  (5-15  mm) 

11.  Calycine  colleters 
0-absent 

1 -numerous  and  alternate  with  the  sepals 

2-solitary  and  opposite  the  sepals 
12.  Aestivation 

0-sinistrorse 

1 -dextrorse 

2  valvate 

13.  Corolla  shape 

O-salverform 

1-urceolate 

2-infundibuli(orm 
3-rotate 

14.  Corolla  color 0-white 

1 -yellow 
2-maroon 

15.  Corolla  with  epistaminal  appendages 
0-absent 

1 -reduced  to  a  callused  ridge 

2-extended  Into  a  linear  protuberance 

resembling  a  filament 

16.  Corona  between  petal  sinuses 
0-absent 

1 -present 

17.  Infrastaminal  appendages 
0-absent 

1-  present 

18.  Corolla  tube  size 

0-minute  (1-4  mm) 

1 -small  (6-10  mm) 

2~medium  (1 1    20  mm) 

3-iarge  (21-50  mm) 
19.  Filaments 

0-minute  (0-1  mm) 

1 -medium  (3  6  rmm)  and  running  along 
the  style 

2  long  (10  mm  and  greater)  and  separate 
from  the  style 

20.  Anthers  from  ribs 0-no 

1-yes 

21.  Stamen  exposure 
0-included 

1 -anther  tips  exserted 

2-stamens  fully  exserted 

22.  Anthers  with  apical  appendages 
O-dbsent 

1 -present 

23.  Anther  dehiscence 
0-introrse 

1-lalrorse 

24.  Anther  morphology 

0-  Connective  enlarged,  theca  displaced laterally 

1- Connective  not  enlarged, theca  not 

displaced,  bases  rounded  and  sterile 

2-  Connective  not  enlarged,  theca  not 

displaced,  bases  forked  sterile 

3-  Connective  not  enlarged,  theca  not 
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25. 

26. 

27. 

displaced,  bases  rounded,  anthers  uni- 

formly fertile 

Anther-style  head  relationship 

0-anthers  free  from  style  head 

1  -anthers  fused  to  style  head 
Pistil  head 

0-  Pistil  head  short,  pentagonal;  f/ievef/a- 

type 

1-  Pistil  head  elongated  pentagonal; 

Mandevilla-iype 

2-Pistil  head  fusiform;  fc/i/fes-type 
Nectary 

0-absent 

1-5  free  nectaries 

2-nectaries  fused  into  a  cup,  fc/i/res-type 

3-nectaries  fused  into  a  cup  Thevetia-type 
Inflorescence  position 
0-axillary 

1-terminal 

nflorescence  morphology 

0-raceme 

1 -corymbose 

2-reduced  cyme 

nflorescence  branching 
0-absent 

1 -present 

31.  Fruit  type 

0-linear  follicle  (2-15  mm  in  diameter) 

1  -robust  follicle  (30-60  mm  diameter) 
2-drupe 

32.  Follicle  orientation 

0-Two  follicles  developing  from  one 
flower,  both  spreading 

1  -Two  follicles  developing  from  one 

28. 

29. 

30 

flower,  both  fused  only  at  the  apical  tips 

2-Two  follicles  developing  from  one 

flower,  both  fused  throughout  entire 
length 

3-One  follicle  developing  from  one  flower 
33.  Foliicles  moniliform 0-no 

1  -yes 

34.  Follicle  color 0-tan 
1-red 

2-black 

35.  Fruit  texture 
0-herbaceous 1-  woody 

2-leathery 

36.  Seeds  with  coma 
0-absent 

1 -present  and  sessile 

2-pre5ent  and  rostrate 

37.  Pollen  apertures 

0-tricolporate 

1-triporate 

38.  Exine  pattern 
O-smooth 

1  microreticulate 

39.  Pollen  shape 

0-spherical 
1-triangular 

40.  Pollen  diameter 
0-20-35  pm 

1-40-75  ^im 

2-75-1 10  Mm 

in  effect.  The  option  for  maximum  trees  stored  was  set  at  10,000.  Taxa  witfi 

multi-state  characters  were  recognized  as  polymorphic  for  those  characters. 
Characters  were  treated  as  unordered  and  of  equal  weight.  At  the  end  of  the 

analysis  the  stored  trees  were  rooted,  with  both  the  outgroup  and  ingroup  di- 
rected as  monophyletic.  A  strict  consensus  (Fig.  1)  and  a  majority  rule  consen- 

sus (Fig.  2)  tree  of  the  stored  trees  were  produced.  Bootstrap  values  were  calcu- 
lated using  1,000  replicates  with  the  PAUP  settings  at:  full  heuristic  search, 

starting  trees  obtamed  via  stepwise  addition,  random  search  set  for  additional 

sequences  with  10  replicates,  branches  collapse  if  maximum  branch  length  is 

zero,  include  groups  compatible  with  50%  majority-rule  consensus,  include  only 
informative  characters.  The  majority  rule  tree  (Fig.  2)  is  presented  along  with 
bootstrap  values  near  or  higher  than  50%. 
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Table  2.  Data  matrix  of  the  40  informative  characters  used  in  the  phylogenetic  analysis"-'-'  presented 

in  this  study.    

Species 
Character  number  and  character  states 

0000000091     11111111112  2222222223  3333333334 

1234567890    1234567890  1234567890  1234567890 

Adenium  obesum  0010000000  11 2b0 10200  0102120110  000001000? 

Angadenlaberterii  0101000000  1121000200  0002122010  0100120001 

Apocynumcannabinum  0300000000  0110010000  0002121111  0000010000 

Cerbera  odollam  0010000111  1000101201  0010203111  2—1201112 

Echitesagglutinata  1100000010  2101000100  0002121011  0110020000 

Echites  tufbinata  1100000110  2101300110  0002121011  0110020000 

Echites  turrigera  0100000000  2100000200  0001121010  0100120001 

Echites  umbellate  0100000000  2100000200  0001122010  0000120001 

Echites  woodsoniana  1100000110  2101000100  0002121011  0110020000 

Echites  yucatanensis  0100000000  2100000200  0001122010  0000120001 

Fernaldia  pandurata  0100000000  2120000200  0001121010  0100120001 

Forsteronia  acouci  0100101000  1130000010  2001121111  0000110000 

Forsteronia  myriantha  0100101001  1130000020  2001121111  0000110000 

Forsteronia  peninsulam  0101001001  1130000020  2002121111  0000110000 

Forsteronia  spicata  0100100001  1130000020  2001121111  0200110000 

Laubertia  contorta  1100000000  0102310210  1002121010  0110010001 

Mandevillaacutiloba  0101100000  1101000100  0003111000  0100010001 

Mandevilla  foliosa  0201100000  1101000100  0003111000  0110010001 

Mandevilia  hirsuto  0101110001  1121000200  0003111000  0110010002 

Mandevilla  subsagittata  0101110000  1101000200  0003111000  0110010002 

Mesechitestnfida  0101100000  1101000200  0003111011  0110010001 

Nenum  oleander  0000000000  112bO 10200  0102120110  0100010000 

Odontadenia  macrantiia  0100000001  1121000200  0002121010  1300120001 

Parsonsia  latifolia  0101000000  3230000010  2002121111  02001100  00 

Parsonsia  heteropiiylla  1101000000  323aOOOOOO  0002121all  0200111000 

Parsonsia praeruptis  1001000110  3230000000  20021 21  all  02001100  00 

Parsonsia  purpurascens  1101000000  3231000000  0002121111  02000100  00 

Parsorisia  straminae  1101000000  3231000000  1002 121  all  02001100  0? 

Pentalinonandneuxn  0101000000  1121000200  0102122010  0100120001 

Prestonia  acutifolia  0101000000  2101210110  1002121011  0100110001 

Prestonia  mexicana  0101000001  2101310210  1002121011  1000110002 

Prestonia  tomentosa  0101000001  2101210210  1002121011  1000110001 

Prestonia  portobellensis  0101000001  2102210210  1002121011  0100110002 

Rhabdadenia  biflora  0100000001  0120000200  0001121020  0000110002 

Strophanthus  kombe  0100000000  1120010200  1002120111  000001000? 

Telosiphonia  brachysiphon       0200100001  1120000300  0003111120  0100010001 

Jhenardia  chiapensis  1100000010  2130000010  2002121011  0210010000 

Thenardia  floribundo  1100000010  2130000010  2002121011  0210010001 

Jhoreauea  paneroii  0100000000  2110010010  0002121011  0??0?' 10000 

Thevetia  ovata  0010000011  1021101201  0010203111  2—2201112 

Thevetiaahouai  0010000111  1001101201  0010203111  2—1201112 

Tintinnabulanamortonii  0101101001  1121000220  0103111011  0??0?10001 
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Table  2.  (continued) 

Species Character  number  and  character  states 

0000000091 

1234567890 

11111111112 

1234567890 

2222222223 

1234567890 
3333333334 
1234567890 

Tintinnabularia  gratissima 
Tintinnabularia  mullaraensis 

Trachelospermum  difforme 

0101101001 

0101101000 

0101000000 

1121000200 

1121000220 

1100000100 

0003111011 

1103111011 

0002121111 

0110?1000? 

0??0?10001 

0000?  10000 

a  Character  numbers  and  character  states  correspond  to  those  in  Table  1 . 

b  Polymorphic  character  states  are  represented  by  letters  as  follows:  a=0,1;b=0,3;  (within  the  data 
matrix  character  states  for  polymorphic  characters  were  entered  as  0/1  etc.  Letters  are  used  here 

for  the  convenience  of  aligning  the  table). 

RESULTS 

The  data  matrix  (Table  2)  of  45  taxa  and  40  characters  included  no  characters 
that  were  uninformative.  Of  the  1800  cells  in  the  matrix  14  (.77%)  were  scored 

with  a  question  mark  for  unknown  character  states.  The  data  matrix  included 
six  characters  coded  as  polymorphic  constituting  .33%  of  the  entries. 

The  heuristic  search  yielded  a  total  of  48  equally  parsimonious  trees  of  159 
steps  and  a  consistency  index  (C.I.)  of  0.434  and  a  retention  index  (R.l.)  of  .767. 
The  low  consistency  index  reflects  the  high  level  of  homoplasy  (Kitching  et 
al.l998)  within  the  characters  selected.  The  high  level  of  homoplasy  probably 
also  accounts  for  the  lower  bootstrap  values  in  the  basal  branches  (Fig.  2), 

thereby  reducing  stability  in  the  basal  clades.  Stability  is  seen  in  the  terminal 

branches,  which  is  reflected  by  the  higher  bootstrap  values  (Fig.  2).  The  dis- 
crepancy in  support  for  the  basal  clades  versus  the  terminal  clades  is  accept- 

able considering  that  the  main  focus  of  this  study  was  to  test  the  monophyly  of 

genera  in  the  Apocynaceae,  in  particular  Echites. 
The  ingroup  taxa  formed  two  large  clades.  The  first  large  clade,  Clade  I,  is 

comprised  of  two  clades.  In  the  first  of  these,  the  Wrightieae  clade  is  sister  to 
two  subclades:  one  is  represented  solely  Apocynum  (Apocyneae);  the  other,  the 
Prestonia  subclade,  is  comprised  of  three  smaller  subclades  of  genera  from 
Echiteae,  in  which  the  genus  Thoreauea  is  sister  to  the  other  two;  one  of  these  is 

a  subclade  composed  of  Echites  subgen.  Pseudechites  and  the  two  species  of 

Thenardia;  the  other  subclade  is  composed  of  Laubertia  and  Prestonia.  The  sec- 
ond group  of  clades  in  Clade  I  is  comprised  of  the  genus  Trachelospermum, 

which  is  sister  to  two  subclades:  the  Forsteronia  subclade,  and  the  Parsonsia 

subclade,  which  are  comprised  solely  of  these  two  genera,  respectively,  the  first 
of  which  is  in  Apocyneae  and  the  latter  in  Echiteae. 

In  Clade  II,  Rhahdadenia  is  sister  to  two  clades.  The  first,  the  Echites  clade, 

includes  a  subclade  of  Angadenia  and  Pentalinon  (Echiteae)  and  Odontadenia 
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-  Adciiiimi  oht'sam 

-  \(rii(}ii  oleander 

-  Sln>phanthn\  konihe 

-  Apocxnum  cannahiinDu 

-  fuhih'\  iiiiiilmltiiihi 

-  /■yitifcs  lurbimiUi 

~  Ech'nos  waoiisonii/fui 

~  fhciiitri/ia  c{niipcn\i\ 

-  I'fu-nardia  florihutuUi 

-  ixnibertia  coiHorla 

-  Pnwfimiu  (icuii/olid 

-  Pre\li)uia  niexicuna 

-I'rc^toiiiu  lo!tH'f)!osa 

-  Pffsionia  porloheilcnsis 

■  Tlutrcauea  paneroii 

- /-'irsWrfjftia  f>cnifiMihrri.\ 

-  /■  orsivronia  spicaui 

-  I-Drsicronia  myriunlhn 

~  l-(irs!ev<inia  ucouci 

-  i'tu-sons'ui haljiiliti 

-  f\ir\on\ia  piirpurawciis 

-  riitKonsia  hctcrt>phylUi 

-  Parsonslaslniimuae 

-  Parsonsia  praerupj^s 

~  Trachciv}>pennwn  diffornic 

-  Ariiiodenin  hrrtcriJ 

-  Pciihdiuon  andr'iciixii 
-  I'A  hdc.s  turrix^i'ia 

-  At7//7t-'A-  urnhvlluUi 

-  f-'i'nuiidh!  pdiidurotd 

-  Odoniadeu'ui  iiuk nml/iti 

~  Mandi'vdkt  uciitdoho 

~  KUuult'vdhi  folioso 

-  \}<mde\'i}Ui  hlrsuui 

-  MandeviHa  suhsa^ituthi 

~  Mcsechites  trifida 

-  luUiniuihiihtriii  ttmrtoHii 

-  Piiilhiiuihtflitria  inurallacnsis 

-  flniinnahiiUiria  i^rntissinin 

-  Tc((*\tpiunua  brutinsiphon 

-  Rhidnlddenui  hifU'ra 

-  Cfrhcra  odfliani 

-  T/h'vdiu  (du)H(U 

-Thcvetiii  o\uki 

wRiGimi-At: 

I  APOCYSEAE 

ECnrVEAE 

APOCYSEAE 

ECUn'EAE 

%  APOCYSEAE 

EOUTEAE 

\  APOCYSEAE 

MESECHITEAE 

\  EC  1 1  he:  A  E 

XPLUMERIEAE 

Fig.  1.  Strict  consensus  tree.  Taxa  in  capital  letters  and  to  the  right  of  the  cladogram  indicate  Tribes  recognized  in  En- 

dress  &  Bruyns  (2000).  Note:  Thoreauea  (Williams,  2002b)  was  described  after  Endress  &  Bruyns  (2000)  and  therefore 

not  included  in  their  treatment.  However,  Thoreouea,  as  discussed  in  Williams  (2002b),  corresponds  to  the  description 

of  the  Echiteae  and  is  included  in  this  tribe 
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75 

46 

76 

66 

54 

50 

NO 

54 

83 

54 

61 

51 

76 

76 

64 

70 74 

74 

-  Adi-iiiuiii  ohesmn 

-  Neriiitn  oleander 

~  SJritphaiuims  ktmthe 

-  ApucvHitm  cati/iahii/um 

■  Eciiiti's  ng^!urina!(i 

■  Echiti's  lurhimita 

■  Echite.s  woodsoniaiKi 

suhf>  PseiidechiieM 

-  Thenardia  ch'uipciisi\ 

■  Thtfuardia  JIvnbiinda 

■  Laidyvrtki  conlorta 

■  Prc'\u>t]i(i  iicuiifolia 

■  Prcstania  mexicana 

■  Pn'stofiki  loineiifosti 

■  Prcstonin  porlnhvltcnsis 

-  Thorcaueu  puneroii 

-  horsleronia  peni)}\uUiris 

-Forsteronia  spkttla 

-  Forstcrnnia  myrianiha 

-  Farstcroniu  acouci 

-  ParMinski  faiifolia 

-  Parsonsia  purpurasccns 

-  Piirsunsiti  heterophylici 

-  Parsonsia stramiiKiC 

-  Parsonsia  praeriiptis 

-  Tracliclospcrmum  dijfornw 

-  Ans^ihli-nia  berterii 

-  Pi'iit(dinou  andrii'uxii 

-  Odoiuadeuia  macrautha 

FcJii!c'\  nirrigcra 

Fchitcs  yucataiieusis 

■  Fcliires  umhelhui 
Mihi;.  Echiles 

~  Fcriuddia  paiulurafa 

~  MatuU'viKa  acuiilnha 

-  Monde  I  il/a  fuliosa 

-  Siandcvilia  hirsnio 

-  Maiidevilla  subsagatiiui 

~  Miwcchilt'-S  Irifida 

-  Tiniinnabidtiria  mortonii 

-  lltitinnidtsilaria  ttuindlo<'n\is 

-  Tiffunnahidaria  i^raUssiiua 

-  Tcl('\if>hf'nta  hrovliwipfutn 

~  RludHktdetuu  hifkiro 

-  Ci'rhcro  odvlhm 

-  ThevfOii  ahotuii 

-Thevi'tio  ova/a 

Fig.  2.  Majority  rule  consensus  tree  calculated  from  48  most  parsimonious  trees  (length  165,  CI  =.434,  Rl=.767,  RC  ̂ 

,333).  Numbers  below  the  branches  are  bootstrap  values  near  or  greater  than  50%. 
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(Apocyneae),  which  is  sister  to  a  clade  comprised  of  Ferrtaldia  and  Echites 

subgen.  Echites  (all  Echiteae).  The  second  main  clade,  the  Mesechiteae  clade, 

is  composed  of  representatives  of  MandeviUa,  Mesechites,  Tintinnahularia 

and  Telosiphonia.  Comparing  the  results  obtained  here  to  the  latest  classifica- 
tion of  the  family  by  Endress  and  Bruyns  (2000),  the  Wrightieae  and 

Mesechiteae  are  supported  as  monophyletic,  whereas  the  Apocyneae  and 

Echiteae  are  polyphyletic. 

DISCUSSION 

Monophyly  of  Echites.  ̂ The  results  presented  here  indicate  that  Echites,  as  cur- 
rently circumscribed,  is  not  monophyletic.  The  placement  of  subg.  Pseudechites 

in  a  clade  both  distant  and  distinct  from  subg.  Echites  renders  Echites  poly- 
phyletic. This  result  was  not  unexpected,  since  the  taxa  of  subg.  Pseudechites 

are  morphologically  distinct  from  subg.  Echites  in  at  least  thirteen  observable 

characters  (Table  3;  three  vegetative  and  f  0  floral  or  reproductive).  However,  the 

species  that  fall  within  the  original  description  of  subg.  Pseudechites  form  a 

well  supported  (bootstrap  80%)  monophyletic  clade. 

Because  of  the  polyphyletic  nature  of  Echites  sensu  Woodson,  based  on  the 

number  of  differences  between  subg.  Echites  and  subg.  Pseudechites,  and  the 

strongly  supported  monophyletic  clade  of  subg.  Pseudechites,  it  is  suggested 

that  the  species  of  subg.  Pseudechites  be  transferred  to  a  genus  separate  from 

Echites  sensu  stricto  The  new  genus  and  appropriate  name  combinations  are 

proposed  in  Morales  &  Williams  (2004). 

Phylogeny  of  subg.  Pseudechites.— Both  the  strict  (Fig.  f)  and  the  majority 
rule  (Fig.  2)  trees  show  subg.  Pseudechites  sister  to  Thenardia.  A  relationship 

between  Thenardia  and  subg.  Pseudechites  was  suggested  in  Williams  (1998). 

The  taxa  share  in  common  watery  sap,  leaves  with  inconspicuous  secondary 

veins,  and  pollen  of  similar  size.  It  should  be  noted  however,  that  despite  the 

similarities  in  morphology  the  bootstrap  support  for  the  clade  comprising 

Thenardia  and  subg.  Pseudechites  is  low  (37%).  Nevertheless,  based  on  previ- 
ous observations  (Williams  1998)  and  the  data  presented  here,  the  hypothesized 

relationship  between  Thenardia  and  subg.  Pseudechites  appears  relatively 
sound. 

Monophyly  and  phylogeny  of  subg.  EcJiites.— Both  the  strict  (Fig.  1)  and  the 
majority  rule  (Fig.  2)  trees  show  subg.  Echites  sister  to  Eerna  Idia  Woodson.  There 

is  only  one  major  character  difference  between  subg.  Echites  and  Fernaldi(a(sal- 
verform  vs.  infundibuliform  corollas;  Table  3).  It  was  hypothesized  before  the 

analysis  that  Eernaldia  might  branch  with  E.  turrigera  Woodson,  due  to  their 

similar  fruit  types  (follicles  fused  at  the  apex;  character  32:f)  rendering  subg. 

Echites  paraphyletic.  Indeed,  bootstrap  support  (Fig.  2)  is  76%  for  the  two  subg. 

E'ch  i  tfs  species  with  spreading  follicles  (E.umhe/ lata  and  E.j/ucatanensis)  while 
support  for  the  branch  basal  to  the  subg.  Echites  clade  is  below  50%.  Regardless, 
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Fable  3.  Morphological  comparisons  of  Echites  subg.  Echites,  subg.  Pseudechites  and  Fernaldia. 

subg.  Pseudethites subg.fcA/te5 Fernaldia 

Latex 
Watery 

Milky 
Milky 

Secondary  veins  visible No/yes Yes Yes 

Tertiary  veins  visible No 
Yes Yes 

Inflorescence  branched 
l-3x 0-1x 

Ox 

Corolla Salverform Salverform Infundibuliform 

Corolla  length 
4-9  mm 30-70  mm 35-50  mm 

Corolla  color Yellow White 
White 

Anther  length 
3-5  mm 5-9  mm 5-9  mm 

Anther  bases 
Sagittate 

Obtuse Obtuse 
Corolline  corona 

behind  the  anthers Yes/No 
No 

No 

Follicles  fused  at  apex 
Yes No/Yes Yes 

Pollen  diameter 25-30  pm 
45-50  pm 45-50  pm 

Pollen  aperture  diameter 
3-4.5  pm 

5-8  pm 
5-8  pm 

as  presented  here  both  the  strict  and  majority  rule  indicate  subg.  Echites  to  be 

monophyletic. 

Tribal  and  other  generic  circumscriptions.— As  stated  in  the  "taxa  analyzed" 
section  it  was  not  the  intention  of  this  study  to  test  the  monophyly  of  the  tribes 
recognized  by  Endress  &  Bruyns  (2000).  However,  the  results  presented  in  the 
strict  consensus  trees  (Fig.  1)  indicate  that  the  tribes  Mesechiteae  and  Wrightieae 

sensu  Endress  &  Bruyns  are  monophyletic  (each  with  bootstrap  support  near 
or  over  50%;  Fig.  2)  and  that  the  tribes  Apocyneae  and  Echiteae  sensu  Endress 
&  Bruyns  are  polyphyletic  (Fig.  1).  Furthermore  the  results  presented  suggest 
that  Thevetia  is  not  monophyletic,  supporting  Potgieter  and  Albert  (2001). 
However,  the  results  here  show  Thevetia  to  be  paraphyletic,  while  Potgieter  and 

Albert  (ibid)  show  Thevetia  to  be  polyphyletic.  The  discrepancy  in  results  is 

due  in  large  part  to  the  much  larger  sampling  of  taxa  in  the  Rauvolfiodeae  by 
Potgieter  and  Albert  (2001). 

Despite  the  evidence  indicating  polyphyly  in  Apocyneae  and  Echiteae 

sensu  Endress  &  Bruyns  and  paraphyly  in  Thevetia,  tribal  and  generic  recon- 
struction in  these  taxa  is  beyond  the  scope  of  the  present  paper  and  thus  the 

discussion  is  left  to  further  study  and  evaluation. 

APPENDIX  1 

Discussion  of  the  characters  utilized  in  the  morphological  cladistic  analysis  of  the  Apocynaceae. 

Characters  m  bold  indicate  newly  uncovered  and  utilized  characters  during  this  study,  and  have 

lengthier  discussions.  The  character  number  is  given  In  parenthesis  and  corresponds  to  the  charac- 
ter and  character  states  in  Table  L. 

Latex  (1).  This  character  has  not  been  utilized  or  discussed  as  a  character  for  cladistic  studies  m  the 

Apocynaceae.  However,  Held  observations  of  most  of  the  genera  ofEchiteae  presented  in  this  work 
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indicaie  tliat  some  taxa  consistently  have  watery  sap,  Lauhertia,  Echites  subg.  Pseudechiles,  and 

Thci]ardia,  versus  the  typical  milky  sap  typical  ol  most  Apocynaceae,  Parsonsia.  which  hasapproxi- 
mately  40  species,  is  polymorphic  ior  this  character. 

Predominate  growth  habit  and  leaf  arrangement  (2-3.  respectively).  These  two  characters  were 

utilized  in  three  previous  cladistic  studies  (Struwe  et  al.  1994;  Hndress  et  al.  1996;  Potgieter  and  Al- 
bert, 2001).  All  ot  the  genera  of  the  Apocynoideac  included  in  this  si  udy  have  opposite  leaves  (whorled 

in  Ncriinti J.  except  Adenium. 

Collcters  (4-6  &  11).  Thomas  and  Dave  (1990  provided  a  discussion  ot  the  systematic  implica- 
tions ol  colleters  in  the  Apocynaceae  that  will  noi  be  repeated  here.  Endress et  al,  (1996) and  Sennblad 

et  al.  (1998)  utilized  calycine  colleters  in  their  studies  (character  12  here).  1  have  expanded  the  use  of 

colleters  by  including  the  presence  or  absence  oi  colleters  on  other  parts  ol  the  plant.  Character  4. 

colleters  around  the  stem;  Character  5.  colleters  present  on  the  apex  of  the  leal  petiole  ol  the  upper 

leaf  surface,  appears  to  be  convergent  as  it  is  shared  by  members  ol  the  "MandeviJla"  chide  and  the 
distantly  related  Porsteronia.  Character  6,  colleters  along  the  upper  leaf  midrib  are  only  |iossessed 

by  two  species  ol  MandeviUa  studied  here.  This  character  is  a  synapomorphy  which  unites  M. 

suhsay^ittata  and  M.  hirsuta. 

Domatia  (7).  I^omatia  are  onl)'  present  in  two  of  the  genera  studied  here,  lintinnahuldfui  and 
Fcrslciviiia.  This  character  appears  convergent,  haven  arisen  in  two  separate  clades. 

Venation  (8  &  9),  Distinctness  of  the  secondary  venation  of  leaves  and  tertiary  venation  of  leaves 

has  not  been  utilized  in  a  morphological  analysis.  Observation  in  the  field  coupled  with  herbarium 

studies  indicates  that  ceriam  genera  ha\'e  inconspicuous  lateral  \'enation.  The  lack  of  secondary  \'eins 
is  a  character  uniting  Thevetia  ahouai  with  Ccrhcra.  The  lack  oi  tertiary  veins  is  a  character  that 

unites  r/iencirclici  and  Echites  subg.  Pseudechites. 

Calyx  size  (10).  The  majority  oi  taxa  in  the  Apocynoideac  have  sepals  1-.3  mm  long,  a  lew  have 

sepals  much  larger,  5-15  mm.  0\'erall  this  character  is  highl)-  \'ariable  with  large  sepals  occurring 

randoiTily  throughout  the  representative  taxa.  fic:>wever  large  sepalsappear  to  uniiy  a  lew  ol  the  spe- 
cies of  Prcstonia- 

Aestivation  (12).  With  the  exception  ol  Parso}isia  (valvate),  dextrorse  aestivation  is  present  in 

all  oi  the  taxa  in  the  Apocynoideac  included  in  ihis  stud)'.  Aestu'ation  t\'pe  is  one  of  the  lew  syna- 

pomorphies  that  distinguishes  the  Apocynoideac  Irom  the  Rau\-olfioideae  (sinistrorse  aestix-ation). 
Corolla  shape  .color  and  size(f3,  14,  18).  Corolla  shape  was  utilized  by  Endress  et  al.  (1996), 

color  and  tube  size  are  new  characters.  Most  of  the  taxa  presented  in  this  work  have  yellow  or  white 
corollas.  I  lowever,  some  have  maroon  corollas.  Color  was  used  because  Lauhertia  and  Piestonia 

portohellensis  possess  maroon  corollas.  Consequently  the  character  was  utilized  to  test  il  the  species 

paired,  thereby  testing  the  monophyly  of  Prestonia.  In  addition,  the  two  subgenera  ol  tchiies  have 

dillerent  corolla  colors,  in  this  instance  color  was  utilized  to  test  the  monophyly  ol  Echites.  Corolla 

tube  size  is  added  as  an  augment  to  ihe  variability  that  exists  in  corolla  shape.  Utilization  ol  tube  size 

helps  to  emphasize  that  although  both  subg.  of  Echites  ha\'e  saUerform  corollas,  there  exists  a  con- 
siderable difference  in  the  lengths  ol  the  corollas. 

Corolla  with  epistaminal  appendages,  corona  between  petal  sinuses,  corolla  with  infrastaminal 

appendages  (15, 16,  17).  These  three  characters  were  utilized  and  discussed  by  Endress  et  al.  (1996). 

Filament  length  (19),  An  examination  ol  the  filaments  of  the  taxa  in  this  analysis  indicates  that 

filament  length  appears  to  be  positn'ely  correlated  with  generic  relationships  Short  lilaments  are 
typical  ol  the  taxa  in  the  subg.  Echites  clade  (Eig.  1),  while  medium  length  lilaments  arc  consistent 

with  the  "Prestonid"  clade  (Fig.  1),  Long  filaments  are  only  present  in  two  of  the  three  species  of 
Ti  niinnahularia.  In  this  instance  the  character  was  utilized  to  test  the  monophyly  ol  Tinlmnahuhiria. 

Anthers  from  ribs,  stamen  exposure,  and  anther  dehiscence  (20,  21,  23).  Anther  ribs  are  only 

present  in  Thevetia  and  Cerhera  and  are  used  maml)-  to  establish  the  monopli)'ly  oi  the  outgroup 
Anther  exposure  and  dehiscence  were  utilized  and  discussed  in  Endress  et  al,  (1996). 
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Apical  appendages  on  anthers  (22j.  It  was  presumed  belore  the  analysis  was  conducted  that 

this  character  was  highly  convergent.  However,  it  was  included  as  a  reference  for  testmg  the  mono- 

phyly  of  Tintinnahularia.  which  has  two  species  with  and  one  species  without  elongate  apical  an- 
ther appendages. 

Anther  morphology,  anther-pistil  head  relationship,  pistil  head  type  (24,  25.  26),  At  least  live 
different  types  of  anthers  and  pistil  heads  are  exhibited  m  the  Apocynaceae,  The  different  anther 

and  pistil  head  types  have  been  discussed  in  Woodson  (1930)  and  Fallen  (1986),  The  important  traits 

that  characterize  the  different  anther  types  are  the  connective,  theca  positioning  and  fertility  and 

the  base  of  the  anther  body.  The  union  of  the  anthers  and  the  pistil  head  is  a  synapomorphy  that 

unities  the  Apocynoideae, 

Nectary  (27),  Several  types  of  nectaries  are  exhibited  by  the  Apocynaceae.  Three  different  types 

are  here  recognized:  five  free  nectaries,  nectaries  fused  into  a  cup,  and  nectaries  lusedintoacuptype 

two.  Type  two  refers  to  the  nectaries  of  Thevetia  and  Cerhera.  that  are  twice  as  large  and  twice  as 

wide  as  those  found  m  the  Apocynoideae. 

Inflorescence  position,  inflorescence  morphology,  inflorescence  branching  (28.  29, 30),  The  struc- 
ture of  the  inflorescence  has  not  been  used  m  a  morphological  cladistic  analysis  of  the  Apocynaceae. 

Woodson  (1935)  has  pro\'ided  a  detailed  account  of  the  inflorescence  types  in  the  Apocynaceae  that 
will  not  be  repeated  here.  Within  the  ta.\a  examined  only  the  Wrightieae  and  Apocyneae  {Apocynum) 

have  terminal  inflorescences,  with  all  of  the  Echiteae  possessing  an  axillary  inllorescence,  hiflores- 
cence  branching  is  one  of  the  characters  separating  subg.  tlchites  (not  branched)  from  subg. 
P^eudechites  (branched). 

Fruit  type,  follicle  orientation,  follicles  moniliform.  follicle  color,  fruit  dehiscence,  fruit  texture 

(31-36).  Of  the  above  characters,  only  fruit  dehiscence  has  been  utilized  in  a  cladistic  study  (Endress 
et  al.  1996).  Eruits  have  been  an  underutilized  resource  in  the  systematics  of  the  Apocynaceae.  This  is 

mainly  due  to  the  paucity  of  fruiting  herbarium  specimens  Collecting  trips  were  made  by  the  au- 
thor specifically  in  the  latter  part  of  the  flowering  season,  for  the  purpose  of  collecting  I ruits.  From 

these  observations,  a  pattern  emerged.  Many  of  the  taxa  with  presumed  relationships  had  similar 

fruit  types.  Characters  observed  were  the  union  of  the  follicles,  fused  at  apex,  follicles  spreading,  or 

fused  throughout.  The  fusion  of  the  follicles,  is  a  useful  character  m  distinguishing  species  within 

genera  (e.g.  Zfthilcs),  but  overall  the  cladistic  analysis  indicated  that  follicle  union  is  a  convergent 

character,  with  spreading  and  fused  follicles  occurring  throughout  the  Apocynoideae.  In  addition, 
follicle  texture  was  noted.  Some  follicles  were  membranous  while  others  were  firm  and  woody.  This 

character  was  useful  in  indicating  Echitcs  as  poh'phyletic  (subg.  Echites  with  wood)-  lollicles  and 

subg,  Pseudechites  with  herbaceous  lollicles).  Lastly  it  was  noticed  that  some  taxa  had  straight  fol- 

licles and  others  were  moniliform,  Moniliform  folliclesoccurmorelrequently  in  the"Pre.s(onifl"clade, 
Fruit  color  was  used  to  test  the  monoph\l)'  of  Thcvct  ia.  This  character  is  a  synapomorphy  uniting  T, 
ahouai  and  Ccrheya,  indicating  that  Ihcvctia  as  currently  circumscribed  is  paraphyletic. 

Seeds  with  coma  (37).  This  character  was  utilized  by  Endress  et  al.  (1996)  and  by  Potgieterand 

Albert  (2001)  and  subsequently  discussed  by  them. 

Pollen  apertures,  pollen  exine  pattern,  pollen  shape,  pollen  size  (39-42),  Pollen  apertures  and 
exine  pattern  were  utilized  in  Endress  et  al.  (1996).  The  Rauvolfioideae  and  the  Apocynoideae  are 

distinguished  by  the  apertures  of  the  pollen,  with  tn-porate  pollen  as  a  synapomorphy  uniting  the 
Apocynoideae.  In  addition,  the  pollen  of  taxa  in  the  Apocynoideae  is  consistently  smooth  vs.  the 

Rauvolfioideae  which  has  various  exme  patterning.  Pollen  shape,  also  helps  to  distinguish  the 

Rauvolfioideae  from  the  Apocynoideae.  In  general,  the  Rauvolfioideae  have  triangular-rounded  pol- 

len vs.  the  Apocynoideae  that  are  consistently  spherical.  Pollen  size  was  useful  for  determining  in- 
tergeneric  and  intrageneric  relationships.  For  instance,  pollen  size  supports  Echites  as  polyphyletic 

(subg,  Echites.  45-60  |am  vs.  subg.  Pseudechites.  IJ-li^  nm).  In  addition,  within  MandeviUa.  pollen 
size  indicated  M.  hirsuta  and  M.  suhsa^i^itiata  to  be  closely  related. 
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ABSTRACT 

AJloUwnia  (Apocynaceae)  a  new  neotropical  genus  segregated  from  Echiles  is  described.  In  addition, 

a  key  to  species,  descriptions,  distribution  maps,  illustrations  and  specimens  examined  are  provided 
for  all  species. 

Key  Words.  Apocynaceae,  Apocynoidcac,  Al/oloonm.  Echiteae,  Echi(es,  Neotropics,  Mesoamerica, 
Mexico 

R  HSU  MEN 

AUotoonia  (Apocynaceae),  un  nuevo  genero  neotropical  segregado  de  Echites  es  descrito.  Se  brinda 

una  clave  para  todos  los  taxa,  asi  como  descripciones,  mapas  de  distribucion.  ilustraciones  y 

especlmenes  examinados  para  todas  las  especies. 

In  his  monumental  revision  of  Echites  P.  Browne,  Woodson  (1936)  established 

two  subgenera:  Echites  (Euechite.s)  and  subg.  PseucJechites  Woodson.  Subgenus 
Pseudechi tes  included  the  species  Eturbinata  Woodson  and  E.tuxt/ensis  Standi. 

and  was  distinguished  from  subgenus  Echites  by  its  smaller  corollas  (1.25-2.5 

cm  long  vs.  5-8  cm  long),  lobes  narrowly  oblong  and  reflexed  (vs.  obliquely 
obovatc  and  spreading),  and  its  many  f lov/ered  lax  inflorescence  (vs.  compact 

and  few  flowered).  A  third  species,  E.  parviflora  Sesse  &  Mog.  was  subsequently 
added  to  subg.  Pseudechites  by  Woodson  (1938). 

Echites  w^ent  relatively  unnoticed  for  close  to  60  years,  until  Morales  (1997) 
provided  a  synopsis  of  the  genus.  In  his  work,  Morales  described  an  additional 

species  in  subg.  Pseudechites  (E.  puntarenensisj.  F.  Morales)  as  well  as  presented 
an  argument  for  maintaining  Prestonia  agglutinata  (Jacq.)  Woodson  in  Echites, 
resurrecting  the  older  name  Echites  agglutinata. 

The  morphological  cladistic  analysis  of  Echites  s.l.  and  other  genera  of  sub- 
family Apocynoideae  presented  in  Williams  (2004)  indicates  that  Echites  sensu 

Woodson  is  polyphyletic.  Subgenus  Pseudechites  shows  a  stronger  affinity  to 
other  genera  of  Echiteae  sensu  Endress  and  Bruyns  (2000)  (e.g.,  Laubertia.^ 
Prestonia,  Thenardia)  than  it  does  to  subg.  Echites.  Consequently,  the  authors 
have  chosen  to  recognize  the  species  in  subg.  Pseudechites  as  a  distinct  genus 
(AUotoonia  described  below)  separate  from  Echites  s.s.  Table  1  documents  the 
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differences  between  Allotoonia,  Echiies,  and  other  selected  genera  of  New  World 
Echiteae. 

MORPHOLOGICAL  CHARACTERS 

Leaves. — The  leaves  are  opposite  and  entire.  Four  of  the  five  species  have  leaves 
with  obscure  secondary  venation  making  them  readily  discernible  from  Echites. 

One  species,  however,  A.  agglutinata,  has  conspicuous  secondary  veins. 

AUotoonia  also  shares  with  others  neotropical  Apocynoideae,  intra-petiolar 
colleters.  All  species  have  glabrous  leaves.  The  leaves  of  A.  turhinata  are  often 
two  to  three  times  longer  and  broader  than  those  ol  the  other  tour  species.  Field 
studies  have  shown  that  these  characters  are  uniform  and  consistent  within  a 

population. 
Inflorescence. — Allotoonia  is  readily  distinguished  from  Echites  by  the  in- 

florescence structure.  The  inflorescence  of  Allotoonia  is  a  helicoid  cyme  once, 

twice  to  occasionally  thrice  branched,  while  in  Echites  the  inflorescence  is  a 
modified  dichasium,  sometimes  appearing  racemose,  and  occasionally  reduced 

to  just  one  flower  The  bracts  are  always  inconspicuous  and  scarious. 

Flowers. — The  calyx  is  regular,  pentamerous,  and  with  a  solitary  opposite 
colleter  on  the  adaxial  surface  of  each  sepal,  as  found  in  many  others  members 

of  the  Echiteae  (e.g.,  Prestonia,  Thenardia).  The  sepals  are  narrowly  ovate  and 

T-3.5  mm  long.  The  shape  and  dimensions  of  the  sepals  for  each  species  corre- 
sponds to  the  shape  and  dimensions  of  the  bracts  subtending  the  pedicel. 

The  corolla  is  salverform,  the  tube  glabrous  without.  The  aestivation  is 

dextrorse  as  are  all  other  neotropical  members  of  the  Apocynoideae,  The  co- 

rolla lobes  are  very  narrowly  elliptic  to  almost  liliform,  acuminate  to  long- 
acuminate  at  the  apex  and  conspicuously  wavy  and  twisted  distaWy.  Allotoonia 

is  the  only  neotropical  Apocynaceae  genus  with  wavy  and  twisted  filiform  lobes 

at  the  anthesis  (Figs.  1-2).  In  Echites,  the  corolla  lobes  are  obovate. 
The  stamens  are  included  and  the  anthers  are  strongly  attached  at  two  lev- 

els to  the  spool  shaped  style  head  (Fig.  3).  The  anther  shape  differs  between 

Allotoonia  and  Echites  (Fig,  4).  In  AUoLooniazn  anther  is  more  or  less  continu- 
ous (except  for  a  slight  dorsal  protuberance),  without  a  marginal  rib.  In  Echites 

the  anther  has  a  conspicuous  marginal  rib  that  is  extended  from  the  basal  pro- 
jections along  the  entire  length  up  to  the  apex  (Fig.  1  B). 

Fruit. — The  fruits  of  Allotoonia  are  composed  of  two  herbaceous,  pendu- 
lous, follicles  (Fig.  5)  developing  from  two  carpels  postgenitally  united  at  the 

apex,  sometimes  free  at  maturity.  The  follicles  are  continuous  to  obscurely 
moniliform.  The  fruits  of  Echites  are  woody  and  never  moniliform. 

Seeds. — The  seeds  of  A I  lotoonia  are  glabrous,  6-20  per  follicle,  and  rostrate, 
with  the  beak  slender,  narrowly  and  conspicuously  elongate  (Fig.  6),  while  in 
Echites  the  seeds  are  inconspicuous  to  moderately  rostrate,  with  the  beak  short 
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(sometimes  somewhat  elongate  in  E.  yucatanensis)  and  gradually  acuminate 
toward  the  micropylar  end  (Fig.  7). 

AUotooniaJ.F.  Morales  &J.K.  Williams,  gen.  nov.  Type.  AUotoonia  agglutinala  (Jacq.) 
J.F.  Morales  &  J.K.  Williams 

Herba  volubilis,  Forsteronieae,  Laubertiae,  Parsoniae,  Prestonieae.  Thenardiae  et  Thorcauiae  affmis: 

folia  opposita  petiolata,  membranacea,  eglandulifera;  inf lorescentia  lateralis  pedunculata  multiflora; 

corolla  regulans 5-partita, hypocrateriforma,  lobis  liliformis,  revolutis,  tubo exappendiculata stamina 
inserta,  glabra;  fructus  folliculis,  seminibus  rostrata. 

Lactescent  lianas,  usually  herbaceous,  more  rarely  suffruticose,  not  woody. 
Stems  terete  to  subterete,  somewhat  flattened  at  the  nodes,  glabrous,  not 

lenticellate,  with  inconspicuous  intrapetiolar  colleters,  the  latex  usually  wa- 
tery Leaves  opposite,  entire,  membranaceous,  glabrous  or  glabrate,  the  second- 

ary and  tertiary  veins  usually  inconspicuous  or  obscure,  petiole  with  many 

minute  and  filiform  colleters  m  the  axils.  Inflorescence  a  hehcoid  cyme,  axil- 

lary, glabrous,  many-flowered,  usually  long-pedunculate,  bracts  scarious,  in- 
conspicuous. Flowers  pentamerous,  the  sepals  free  or  very  slightly  imbricate 

basally,  scarious,  bearing  a  solitary,  episepalous  entire  to  variously  laciniate 

coUeter  within;  corolla  salverform,  glabrous  to  very  minutely  and  inconspicu- 
ously puberulent  without,  without  corona  lobes  or  annular  corona,  the  tube 

usually  longitudinally  grooved,  with  an  infrastaminal  ribs  present  below  each 

filament,  the  limb  5-parted,  actinomorphic,  dextrorsely  convolute,  the  lobes 
very  narrowly  elliptic  to  almost  filiform,  acuminate,  twisted  and  wavy  distally; 
stamens  5,  included,  inserted  in  the  upper  part  of  the  corolla  tube  near  the 

mouth,  anthers  connivent  and  agglutinated  to  the  style  head,  attached  in  two 

points  to  the  style  head,  glabrous  to  glabrate,  thecae  with  the  base  sagittate,  2- 
auriculate,  auricles  short,  but  conspicuous,  short-acummate,  filaments  short, 
puberulent  to  pilose,  carpels  2,  united  at  the  apex  by  a  common  stylar  shaft 

surmounted  by  the  fusiform,  spool-shaped  style  head,  ovary  glabrous,  ovules 

numerous,  multi-seriate,  nectarines  five,  separated  and  distinct,  rarely  slightly 
connate  basally.  Follicles  continuous  and  terete  to  subterete,  or  obscurely 
moniliform,  slender  and  smooth,  usually  glabrous;  seeds  comose  at  the 
micropilar  end,  conspicuously  rostrate,  minutely  rugose,  numerous. 

This  genus  comprises  five  species  distributed  from  southern  Mexico  to 

northern  Panama,  and  the  West  Indies.  Allotoonia  is  named  after  Dr  Anthony 
Leeuwenberg,  from  the  Wageningen  University  (WAG),  The  Netherlands,  in 
recognition  of  his  work  m  the  Apocynaceae. 

The  genus  Allotoonia  is  in  the  subfamily  Apocynoideae,  tribe  Echiteae  (En- 
dress  &  Bruyns  2000),  as  evidenced  by  the  following  characters:  anthers  with 
the  thecae  connivent,  agglutinated  and  strongly  attached  at  two  levels  to  the 
spool  shaped  style  head. 



Table  1 ,  Morphological  characters  in  Aliotoonia  and  seiecied  genera  uf  ihe  Echiteuc 

Genera 

Morphological 

Characters 

Aliotoonia Echites Forsteronia Laubertia Prestonia Thenardia 
Thoreauea 

Latex 

Secondary  veins 

Inflorescence 

Clear 
Usually 

inconspicuous 

Helicoid  cyme 

While 

Conspicuous 

Modified 

dichaslum 

White 

Conspicuous, 
rarely 

Inconspicuous 

Thyrslform 

Clear 

Conspicuous 

Scorpioid  cyme, 

sometimes 

reduced  and 

White 

Conspicuous 

Racemose, 

subracemose, 
umbellate. 

Clear 

Usually 

inconspicuous 

Subumbellate 

cyme appearing  simple   subumbellate, 
or  umbelliform        corymbose  or 

White 

Conspicuous 

Trichotomously 

branched 

Subumbellate 

cyme 
subcorymbose 

Bracts Scarious Scarious Scarious                   Scarious Foliaceous  to 
scarious 

Scarious Scarious 

Sepals 
Scarlous Scarious Scarious                   Scarious Foliaceous  to 

scarious 

Scarious 
Scarious 

Sepals Solitary  and Solitary  and Laterally  or  evenly   Lacking Solitary  and Solitary  and Solitary  and 

colleters 
opposite opposite 

disposed,  rarely 
acking 

opposite 
opposite opposite Corolla Salverform nfundibuliform Salverform  to  rotate Salverform Salverform  to 

rarely 

infundibuliform 

Rotate  Urceolate 

to  campanulate 

oo 

Corona Absent Absent Absent                     Present, 
Present, Absent 

Present, 

o 

continuous continuous dissected  interior 

S! 

around around to  corolla  mouth 

3> 

the  corolla the  corolla 

NJ 

mouth mouth 



Genera Allotoonia Echites Forsteronia Laubertia 
Prestonia Thenardia Thoreauea 

s 
o 

m 

Morphological 

Characters 

3> 

O 

5 

Lobes Very  narrowly 

elliptic  to  almost 
filiform, 

acuminate, 

twisted  and  wavy 
distally 

Obovate Oblong  to 

lanceolate 

Obovate Obovate  to 
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Stamens 

insertion 

Included, 

inserted  in  the 
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inserted  about 

ncluded  or 
variously Included  or variously Included  or 

apically 
Exserted 

Apically  exserted 
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O 
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upper  part,  near 
the  mouth 

midway  the 
corolla  tube 

exserted exserted exserted 

3> 

at 
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Filaments Free Free 
Free  or  connate 

Free 

Free  or 

connate 

Partially 

Partially  connate 
o 

-n 

3> 

Disk  or 

nectaries 

5,  usually 

separated,  rarely 

5,  but  usually 

connate Usually  (3-)  5- lobed 
5,  separated  to irregularly 

Annular,  entire  to 
5-iobed  or 5,  separated 5,  separated 

slightly  connate 

basally 
basally 

connate  in  5 divided m 

basally 
nectaries 

Follicles Slender, 

continuous  and 

Slender, 

continuous 

Slender, 

divaricate  or, 

Slender, 

moniliform,  rarely 

Divaricate, 
fusiform. 

Slender, 

moniliform 
Unknown 

terete,  or and  terete 
parallel. 

continuous continuous  or 
obscurely continuous 

rarely  moniliform 
moniliform to  moniliform 

Coma  seeds Conspicuously 

rostrate 

Inconspicuously 

to 
moderately 

rostrate 

Truncate,  sessile Truncate,  sessile 
Truncate 

Sessile Unknown 

K^ 
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f\G.^.AIIotoonia  caudata.A.  Habit  and  inflorescences  {Morales  8242,  INB).  B.  Close-up  of  the  flowers,  showing  twisted 

and  elongate  corolla  lobes  {Morales 8242,  INB). 

KEY  TO  THE  SPECIES  OF  ALLOTOONIA 

1.  Corolla  lobes  (1  7-)20-27  mm  long;corolla  tube  constricted  below  the  insertion  of 

the  stamens;  montane  rain  forest  and  related  disturbed  areas  between  1500- 

2350  m   A.turbinata 

1.  Corolla  lobes  4-14(-16)  mm  long;  corolla  tube  straight  or  slightly  constricted  be- 

low the  insertion  of  the  stamens;tropical  deciduous  forest,  premontane  moist  for- 

est, gallery  forest,  and  related  disturbed  areas,  bewteen  0-1200(-1400)  m. 
2.  Secondary  venation  of  leaves  raised  and  conspicuous, tertiary  venation  of  leaves 

obscure;  corolla  lobes  glabrous;  plants  of  the  West  Indies   A.  agglutinata 

2.  Secondary  venation  inconspicuous,  not  raised,  tertiary  venation  usually  incon- 
spicuous; corolla  lobes  pubescent  or  glabrous;  plants  of  Mexico  and  Central 

America. 

3.  Corolla  lobes  shorterthan  tube,glabrous;bud  pointed;tube  7-9  mm  long,ca. 
mm  diam.,  constricted  between  middle  to  base  of  lobes. A.tuxtlensis 

3.  Corolla  lobes  longer  than  tube,  hirsute  or  glabrous;  bud  round;  tube  4-6(-7) 
mm  long,  ca.  2  mm  diam.,  straight,  not  constricted. 

4.  Corolla  orange  to  yellow-orange,  the  lobes  hirsute;  pedicels  2-9  mm;  an- 

thers 3.5-4  mm   A.  parvifiora 
4  Corolla  white,  creamish  white  to  pinkish  white,  the  lobes  glabrous  to 

glabrate;  pedicels  1 1  -24  mm;  anthers  (5-)6-8  mm    A.  caudata 
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fi6.2.Allotooniaparviflora.h.  Habit  and  inflorescences  (Morales  &Abarca88W,  INB).B.  Close-up  of  the  flowers,  show- 

ing twisted  and  elongate  corolla  lobes  [Morales  &Abarca 8810,  INB). 

1.  Allotoonia  agglutinata  (JacqJJ.F.  Morales  &J.K.  Williams,  comb.  nov.  (Figs.  8, 
9).  Basionym:  Echites  dggluti nata  Jacq.,  Hnum,  Syst.  Pi.  13.  1760.  Anechites 
agglutinata  (Jacq.)  Miers,  Apocyn.  S.  Amer.  236. 1878.  Prestoma  agglutinata  (Jacq.) 
Woodson,  Ann.  Missouri  Bot,  Gard.  18:552. 1931.  Type.  HAITI:  Cap.  Francais,  Select 
Stirp.  Am.  Hist.  1763.  (lectotype,  here  designated). 

Echiles  circinalis  Sw.,  Prodr.  52. 1788.  Hacmadictyon  ci  ixi imlis  (Sw.)  G.  Don,  Gen.  Hist.  4:83. 18.37. 

Ar\echiles  circinalis  (Sw.)  Miers,  Apocyn,  S.  Amer.  236,  1878,  TYPE:  data  lacking  (fl),  Rohr  93 

(lectotype,  here  designated:  C;  ISOLECTOTYPE:  P-LAj, 
Echites  sanguinoknta  Tussac,  Fl.  Antill.  95,  t,  11,  Haemadictyon  nutans  (Anders,)  A.  DC.  van 

sangmnolenta  (Tussac)  A.  DC,  Prodr  8:426, 1844,  TYPE.  HISPANIOLA:  not  located, 

Echites  circmahs  Sw,  var  thomasiana  A.  DC.,  Prodr  466,  1844,  Anechites  ihomasiana  (A.  DC.) 

Miers,  Apocyn.  S.  Amer  237.  1878,  Type:  ST  THOMAS:  exact  locality  lacking,  1841  (fl), 
Friedrichsthal  240  (holotype:  W), 

Echites  ohtusijolia  Sesse  &  Moc,  Naturaleza  (Mexico  City),  ser  2,  2,  app.  45, 1893.  Type:  PUERTO 

RICO:  near  Castellum  del  Morro,  Oct..  year  lacking,  Se.s.se  &  Mocino  5075  (LECTC^TYPE.  here 
designated:  MA). 

Suffruticose  to  herbaceous  liana,  stem  terete  to  subterete,  glabrous  to  glabrate. 

Leaves:  petioles  5-20  mm  long,  with  minute  pectinate  coUeters  in  the  axils  or 
sometimes  eglandular,  glabrous;  blade  3-13.5  x  2-8.5  cm,  membranaceous,  el- 
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2  mm 

Fig.  3./l//ofoo/i/fl parviflora  style  head  and  anthers,  show- 

ing the  two  levels  of  attachment  to  the  spool  shaped  style 

head.  {Morales  &  Abarca  88W,  INB). 

A 

1.5  mm 

B 

^l    ^^-K     ̂  

I 
i 

fei 

:  rm  \\ 

■  '^ 

^m  '■ 

'■,«•-■-'/.;:      : 

k  -ivj 

3  mm 

Fig.  4.  Allotoonia  and  Echites  anthers,  dorsal  view.  A. 

Allotoonia  parviflora.  (Morales  3139,  INB).  B.  Echites 

umbellata.  {Whiteford8209,  INB). 

liptic,  narrowly  elliptic  to  narrowly  ovate,  apex  caudate  to  obtuse,  base  obtuse 

to  somewhat  attenuate  basally,  glabrous,  midvein  impressed  on  both  surtaces, 

the  secondary  venation  conspicuous  on  both  sides,  hillorescence  usually  longer 

than  the  subtending  leaves,  la.x,  peduncle  b5-7  cm,  pedicels  2-5  mm,  bracts  1-2 

mm  long,  ovate,  acute,  scarious;  sepals  1-L5  x  0.5-1  mm,  ovate,  acuminate,  gla- 

brous, glabratc,  or  minutely  and  inconspicuously  puberulent,  colleter  some- 
what laciniate  to  deeply  so;  corol  la  sal  verform,  white,  creamish  white  to  cream, 

glabrous  without,  tube  5-6  mm  long,  1-1.5  mm  diam,  somewhat  inl  lated  at  the 

attachment  ol  the  stamens,  pubescent  within  near  the  mouth,  lobes  4-6  x  1-2 
mm,  glabrous;  stamens:  lilaments  ca.  4  mm,  glabrate  to  sparsely  pubescent, 

anthers  4-5  mm,  glabrous,  auricles  ca.  0.2  mm,  ovary  ca.  2  mm,  glabrous,  style 

head  1.5-2  mm  long,  nectaries  1-1.5  mm,  entire  and  conspicuously  separate. 

Follicles  11-31C-46)  x  0.4-0.8  cm,  continuous,  smooth  and  glabrous,  usually 

straight;  seeds  6.5-10  x  1.5-2  mm,  rugose,  the  tannish  coma  2-4  cm. 
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Fig.  5. /l/Zofoon/opaAi'/flora.  Follicles 
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2  cm 

hQ.e.Allotooniaseeis.H,  A. agglutinataiAxelrod&Axelrod  3091, \M).B.  A. turbinata  {Gomez-Let  al.,  14142, m).C.  A. 

tuxtlensis  {Arvigo  etal.  536,  m).D.A.pamflora  (Morales  3161,  INB). 

1  cm 1  cm 

Fid.  7.  ffWfes  seeds.  A.  E.  umbellata  {Trejo  et  al.  530,  INB).  B.  E.yucatanensii  (Magallanes  3 137,  INB). 
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2  mm 

Fig.  S.AIIotoonia  agglutinata  A.  Fertile  shoot,  showing  the  inflorescence  and  fruits.  B.  Sepal  and  colleter.  C.  Corolla.  D. 

Disk  and  ovary  {Zanonietal.  47051,  INB). 
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A.  agglutinata 
A.  caudata 

Fig.  9.  Distribution  of  A.  agglutinata  and  A.  caudata. 

Habitat  and  distribution —Dry  forest,  gallery  forest,  shrubby  vegetation, 
thickets,  and  disturbed  areas  in  the  West  Indies  (Idispaniola,  Cuba,  Puerto  Rico, 

Jamaica,  part  of  Greater  Antilles),  at  elevations  ot  0-350  m.  (Fig.  9).  Associated 
species  include  Ahutilon  and  Plumeria. 

Phenobg3/.— Flowering  specimens  have  been  collected  in  January,  May -June 
and  September-October.  Fruiting  collections  have  been  made  m  January-Feb- 

ruary and  September-October 
Local  ndme.s.—abrazapalo  (Dominican  Republic);  azulaito,  babeiro  (Puerto 

Rico). 

Allotoonia  agglutinata  is  the  only  species  of  the  genus  with  conspicuously 
raised  secondary  veins.  In  addition,  it  has  glabrous  corolla  lobes  that  are  longer 

than  the  tube  and  it  is  distributed  throughout  the  West  Indies.  The  corolla  bud 
is  contorted,  similar  to  the  bud  of  A.  tuxtlensis  (Fig.  10). 

A  complete  list  of  synonyms  lor  this  species  as  presented  by  Woodson  (1936) 

is  provided  here  in  order  to  indicate  that  an  earlier  generic  name  does  not  exist 
for  any  of  the  described  species  of  Allotoonia.  Although  the  types  collection  of 
Echites  sanguinolenla  Tussac  and  E.  circinalis  Sw  var  thomasiana  A.  DC.  were 

not  located,  they  are  included  in  the  synonymy  based  on  their  original  descrip- 
tions,  which  matches  the  Allotoonia  agglutinata  concept  used  here.  Within 
Allotoonia,  A.  aggluti  nata  has  the  highest  number  of  synonyms,  and  is  the  only 
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a. 
hG^0.f\ovlerh[iisoithesp&6esoiAllotoonia.^.A.parviflora{Williams96-88,SHS^).6.A.turbinata{Breedlove25058, 
im.C.A.tuxtlensis  (Hernandez  488,im. 

species  that  has  been  described  in  multiple  genera.  None  of  the  genera  hsted 

above  are  legitimate  alternatives  to  Allotoonia. 

Observations  of  the  Sesse  &  Mocino  collections  by  the  second  author  indi- 
cates that  the  specimen  number  5075  is  labeled  Echites  ohtusijolia.  The  species 

name  is  written  on  the  back  of  the  herbarium  sheet,  which  perhaps  accounts 

for  the  specimen  being  overlooked.  Consequently,  specimen  number  5075  of 

the  Sesse  and  Mocino  herbarium  is  here  designated  as  the  lectotype  for  Echites 

ohtusifolia. 

Selected  specimens  examined  JAMAICA:  Data  lacking:  Swartz  265  (BM).  PUERTO  RICO;  Patillas, 

Guardarraya,  Cerro  Mala  Pascua,  13  Oct  1991,  Axelrod  &■  Axelrod  3091  (INB,  UPRRP);  Isla  de  Desecho, 
W  of  Puerto  de  los  Botes,  Breckon  4994  (MAPR),  Breckon  5019  (MAPR);  Sabana  Grande,  Susiia  forest. 

7  Nov  1990,  Garcia  &  Cammew  3287  (MAPR,  NY);  Salinas,  Camp  Santiago,  section  Lima,  date  lack- 

ing, Ross  &■  Mdetische  253  (MO);  near  Cayey,  Pedro  Avila,  22  Sep  1895,  Sintenis  2457  (S);  Quebradillas, 
24Jun  1991,  Taylor  &  Gercau  10493  (MO);  Guanica,  25  Jan  1886,  Urban  3565  (BM,  P  [2  sheets]);  Punta 

Tuna,  S  of  Yabacoa,  11  Oct  1968,  Wagner  1690  (INB).  DOMINICAN  REPUBLIC:  Cabo  Frances  Viejo  to 

Cabrera,  28  Sep  1969,  Liogier  16152  (INB,  NY);  La  Romana;  Rio  Cumayasa,  road  San  Pedro  de  Macori- 
La  Romana,  29  Oct  1992,  Zanoni  ct  aL  47051  (INB,  JBSD).  HAITI:  La  Hotte,  Bras  Gauche  river,  8  Nov 

1924,  hkman  2431  (Sj;  Totue  Island,  Basse-Terre.  28  Oct  1925,  Ekman  5131  (S,  US).  TORTOLA:  Belmont 

Beach,  30  Oct  1965,  D'Arcy  292-  (MOJ.  VIRGIN  ISLANDS:  Francis  Bay  area,  6Jun  1985,  Acevedo  et  al. 
902  (BM,  NY  J;  Coral  Bay  Quarter  road  to  Bordeau.x,  7  Jan  1991,  Acevedo  &  Siaca  3819  (INB,  US);  Reef 

Bay  Dittlif  point,  20  Jan  1991,  Acevedo  &  Siaca  3974  (MO). 

2.  Allotoonia  caudata  (Woodson) J.F.  Morales,  comb,  nov  (Figs.  1,11).  Basionym: 
Echites  puntarenenns  J.F.  Moriiles,  Bnttonia  49:332.  1997.  nom.  nov.  Prestonia 
caudata  Woodson,  Ann.  Missouri  BoL  Card.  47:79. 1960,  non  Blanco  (1837).  Typf: 
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COSTA  RICA:  Puntarenas:  vicmity  of  Cascajal,  25  km  ESE  of  Puntarenas,  3Jul  1949 
(fl),  Holm  &  litis  2i3  (holotype:  MO;  ISOTYPK:  A,  CR,  G,  GH,  P). 

Suffruticose  lianas,  stem  terete  to  subterete,  glabrous.  Leaves:  petioles  6-19  mm 
long,  with  minute  pectinate  colleters  in  the  axils,  glabrous;  blade  6-14(-I6)  x 

1.5-5  cm,  membranaceous,  elliptic  to  narrowly  elliptic,  more  rarely  narrowly 
obovate-elliptic,  apex  acuminate,  base  obtuse  to  cuneate,  glabrous,  midvein 
impressed  on  both  surfaces,  the  secondary  venation  scarcely  impressed  or  in- 

conspicuous on  both  sides,  veinlets  usually  inconspicuous.  Inflorescence  longer 

than  the  subtending  leaves,  lax,  peduncle  4.5-11  cm,  pedicels  11-24  mm,  bracts 
ca.  1  mm  long,  ovate,  acuminate,  scarious;  sepals  1  x  0.5-1  mm,  ovate,  acute,  gla- 
b;'ous,  the  coUeter  entire  to  subentire;  corolla  salverform,  white,  creamish  white, 

or  pinkish  white,  glabrous  without,  tube  6-8  mm  long,  2-2.5  mm  diam,  straight, 
glabrate  around  the  stamens  within,  lobes  8-15  x  1.5-2  mm,  glabrous  to  glabrate; 
stamens:  filaments  less  than  0.5  mm,  inconspicuous,  anthers  (5-)6-8  mm,  gla- 

brous, auricles  ca.  0.8  mm;  ovary  1.5-2  mm,  glabrous,  style  head  1-2.5  mm  long; 
nectaries  0.5-1  mm,  entire.  Follicles  unknown. 

Distribution— r)rY  forest,  savannas,  and  disturbed  areas  in  northern  Costa 
Rica,  southern  Nicaragua  and  El  Salvador,  0-600(-1000)  m.  (Fig.  9).  Associated 
species  include  Curatella,  Lonchocarpus,  Plumeria,  and  Stemmadenia. 

PhenoZogy— Flowering  specimens  have  been  collected  in  February,  April, 
June-July,  September,  and  November-December 

Local  names.— bejuco  de  Veneno  (Costa  Rica,  Guanacaste,  Nicoya). 
Allotoonia  caudata  is  very  similar  to  A.  parviflora  and  usually 

misidentified  in  herbarium  specimens.  However,  the  former  taxon  is  easily  dis- 
ti:nguished  by  its  white,  creamish  white,  or  pinkish  white  flowers  (vs.  orange  to 

yellow-orange),  with  glabrous  or  glabrate  corolla  lobes  (vs.  densely  hirsute). 
Morales  (1997)  recognized  that  Prestonia  caudata  Woodson  should  be  treated 

in  Echites  but  a  new  name  was  necessary,  because  the  epithet  was  already  oc- 
cupied by  several  homonyms  (E.  caudata  L.,  E.  caudata  Burman  f .,  and  E.  caudata 

Blanco),  thus,  the  name  E.  puntarenensis  was  proposed.  With  the  transfer  of 

this  taxon  to  the  new  genus,  the  original  basionym  can  be  used  according  to 
article  58.3  of  The  Code.  Therefore,  the  respective  combination  is  made  and  E. 
puntarenensis  is  reduced  to  synonymy. 

Specimens  examined.  EL  SALVADOR.  Santa  Ana:  Coatepeque,  3  Sep  1994,  ViUacorta  &  Mcndez  2181 

(B,  LAGU,  MO).  NICARAGUA.  Chontales:  3  km  N  of  St.  Tomas,  6  Apr  1982,  Moreno  16081  (MO),  Rivas: 

Isla  Omotepe,  Balgue,  28  Nov  1982,  Moreno  18888  (MO);  Isla  Ometepe,  Balgue,  18  Jan  1983,  Moreno 

19664  (BM,  MO);  Isla  de  Ometepe,  15  Sep  1983,  Moreno  22179  (MO);  Isla  Omotepe,  Merida,  II  Feb  1984. 

Robleto  199  (MO);  Isla  Omotepe,  Volcan  Maderas,  18  Jun  1984,  Rohleio  912  (MO),  16  Jan  1985,  Robleto 

1701  (MO).  COSTA  RICA.  Guanacaste:  Pilas  de  Bejuco,  18  Nov  1994,  Estrada  &  Rodriguez  283  (CR, 

INB,  MO);  Canas,  Rio  Corobici.  26  Jun  1942,  Leon  894  (F);  Nicoya,  25 Jan  1985,  Poveda  &  Castro  3926 

(CR,  MO);  scrub  near  Nicoya,  May  1900,  Tonditz  13940  (MO).  Puntarenas:  Paquera  a  Playa  Organos,  25 
Dec  1993,  Hammel  &  Garita  19306  (CR,  INB,  MO).  San  Jose:  San  Juan  de  Mata,  cabeceras  Quebradas 

Yeguas  y  Paso  Agres,  11  Nov  2001,  Morales  8242  (INB,  MO). 
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Fig.  1 1 .  Allotoonia caudata  A.  Flowering  shoot.  B.  Sepals,  colleters,  nectaries, and  ovary. C.  Corolla  [Morales 8242, 1 NB). 
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3.  AUotoonia  parviflora  (Sesse  &  Moc.)  J.F.  Morales  &  J. K.  Williams,  comb.  nov. 
(Figs.  2,  12,  13)  BA.siONYM:Hchite.sptirvi/lorc(  Sesse  &  Mog„Naturaleza  (Mexico 
City),  ser.  2,  1,  app.  28.  1888,  non  Roxb  (1832).  Typh:  MEXICO.  MlCHOACAN: 
Apatzingan,  date  lacking  (11),  Sesse  &  Mof  mo  5068  (lrctotype:  fide  Williams  2002, 
MA;  ISOLECTOTYPE:  F;  photo  F  neg.  41238,  INB  ex  MA). 

Echitfs  woodsoniana  Monac,  BullTorrey  Bot.Club.  86:245-247. 1. 1,  l'-)39.  Prestonia  woodsoiuaua 
(MonacJ  A.H.  Gentry.  Ann.  Missouri  Bot.  Card.  70:205.  1983.  TVPH:  MEXICO,  MlCHOACAN: 

Apatzingan.  13  Oct  1939  UU.  Hi  nion  15325  (1  lOLOTYPE:  NY;  LSOTYPF.s:  GH.  MO,  NY,  TEX,  US  12 
sheets!). 

Suffruticose  liana,  stem  subterete,  glabrous.  Leaves:  petioles  3-15  mm  long,  with 

minute  pectinate  coUeters  in  the  axils,  glabrous;  blade  3,2-9.2(-11.4)  x  0.9-3.6 
cm,  membranaceous  to  somewhat  subchartaceous,  elliptic,  narrowly  elliptic 

to  narrowly  ovate,  apex  acuminate,  acute  to  acute-mucronate,  base  obtuse  to 

cuneate,  glabrous,  mid  vein  impressed  on  both  surfaces,  the  secondary  vena- 

tion scarcely  impressed  or  incoiispicuous.  Inflorescence  longer  than  the  sub- 

tending leaves,  lax,  peduncle  1.3-7  cm,  pedicels  2-9  mm,  bracts  1-1.5  mm  long, 

almost  linear,  acuminate,  scarious;  sepals  1-1.5  x  0.5-1  mm,  ovate  to  narrowly 

ovate,  acute  to  acuminate,  glabrous  to  glabrate,  luore  rarely  minutely  and  in- 

conspicuously papillate,  the  coUeter  very  slightly  erose;  corolla  salverform,  or- 

ange to  yellow-orange,  glabrous  without,  tube  3.5-6  mm  long,  ca.  1.5  mm  diam, 

straight,  puberulent  withm  around  the  stamens,  lobes  8-14(-16)  x  1.5-2  mm, 
densely  hirsute  adaxially;  stamens:  filaments  less  than  0.5  mm,  inconspicuous, 

anthers  3.5-4  mm,  glabrous,  auricles  ca.  0.8  mm,  ovary  1.5-2  mm,  glabrous,  style 

head  2-3  mm  long,  nectaries  0.5-1.5  mm,  distinct  to  somewhat  connate,  entire. 
Follicles  30-40  x  0.4-0.5  cm,  continuous  to  obscurely  moniliforiri,  smooth  and 

glabrous,  somewhat  twisted  distally;  seeds  21-27  x  1-1.5  mm,  rugose,  the 
creamish  coma  3.8-4.2  cm. 

Distribution.— Dry  forest,  premontane  moist  forest, disturbed  areas,  savan- 
nas, semideciduos  forest,  rocky  forested  outcrops,  and  gallery  forest  in  Mexico, 

Guatemala,  Honduras,  Nicaragua,  and  Costa  Rica,  at  elevations  of  0-1100(-1400) 
m.  (Fig.  13).  Associated  species  include  Anacardium,  Astromum,  Bursera, 

Enterolohium,  Lonchocarpus,  Ficus,  and  Plumeria. 

Pheiiolog3'.— Flowering  January,  April-May,  and  July-December  Fruitng 

collections  have  been  collected  injanuary- April  and  November 

Local  names.— Bejuco  de  Sapo  (Mexico,  Guerrero,  Zirandaro). 

This  species  has  a  complicated  taxonomic  history  hiwing  been  treated  re- 

peatedly in  Prestonia.  The  history  of  this  species  is  well  documented  in  Will- 
iams (2004). 

AUotoonia  parviflora  is  immediately  distinguished  by  its  rounded  corolla 

bud  (Fig.  10)  and  pubescent  corolla  lobes  (Fig.  2  B).  It  is  often  contused  with  A. 

tuxtlensis,  which  has  a  pointed  corolla  bud  (Fig.  10)  and  glabrous  corolla  lobes. 

Also,  AUotoonia  parviflora  consistently  has  corolla  lobes  longer  than  the  tube, 
while  the  corolla  lobes  in  A.  ticxt/cnsis  are  consistentlv  shorter  than  the  tube. 
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Fic.  M.AIIotooniaparviflora  (A-D  from  Morales  &  Quiros  8241,  INB;  E  from  Morales  3139,  INB).  A.  Flowering  shoot.  B. 
Sepals  and  colleters.  C.  Corolla.  D.  Nectaries  and  ovary.  E.  Fruits. 
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The  holotype  of  E.  woodsoniana  i=Allotoonia  parvijlom)  at  NY  has  corolla 

lobes  15-16  mm  long,  making  it  appear  to  be  a  specimen  of  A.  turhinata. 
Allotoonia  turhi nata  differs  from  A.  parviflora  by  its  flowering  bud,  which  has 
the  corolla  lobes  extended  upwards  rather  than  folded  in  (Fig.  10). 

Although  Echites  parviflora  Sesse  &  Moq.  is  a  later  homonym  of  E. 
parviflora  Roxb.,  its  use  in  the  new  combmation  Allotoonia  parviflora  (Sesse 
&  MoQ.)  J.F.  Morales  &J.K.  Williams  is  legitimate  according  to  article  58.3  of 
The  Code. 

Monachino  (1959)  recognized  that  Echites  parviflora  Sesse  &  Moq.  is  a  hom- 
onym of  E.  parviflora  Roxb.,  and  thus  regarded  its  use  by  Woodson  (1936)  as 

illegitimate.  Unfortunately,  Monachino  did  not  have  access  to  the  type  of  E. 
parviflora  Sesse  &  Mog.  and  was  therefore  uncertain  as  to  its  true  identity  Rather 

than  proposing  a  new  name  for  the  species  he  decided  to  re-descnbe  it  as  a  new 
species,  giving  it  the  name  E.  woodsoniana  Monach.,  as  was  exposed  previously 
by  Gentry  (1983).  Observations  of  the  lectotype  of  E.  parviflora  at  MA  by  the 
second  author  confirm  that  the  specimen  is  conspecific  with  E.  woodsoniana. 
Echites  woodsoniana  is  here  treated  as  a  synonym  of  the  new  combination 
Allotoonia  parviflora. 

Specimens  examined.  MEXICO.  Guerrero:  Tario,  Coyuca,  5  Apr  1935,  Hmton  el  al  7589  (P,  US);  Tario, 

Coyuca,  4  Feb  1934,  Hinlon  5863  (US);  Hi  Talamo,  road  Zirandaro-Guayamo,  6  Sep  1982,  Solo  &  SUva 
4355 (INB,  MEXU).Jalisco: Jilotlan  dc  Los  Dolores,  Rio  Tepalcatepec,  21  Sep  1983,  Marlinez el  al  4369 

(INB,  MEXU).  Michoacan:  4  km  e  of  Apatzingan  along  river,  3Jan  1997,  Williams  96-88 (SHST,  TEX); 

Arteaga,  road  to  Playa  Azul,  11  Nov  1977,  Koch  el  al.  77462  (US);  Arteaga,  road  Arteaga  to  Nueva  Italia, 

27  Sep  1983,  Marlinez  &  Slevens  4597(1NB,  MEXU);  along  road  to  Infernillo,  15 Jan  1983,  Miller  et  al. 

4.56  (MO  [2  sheets]).  Oaxaca:  Mpio.  San  Miguel  Chimalapa,  Rio  Escondido  (Arroyo  Baul),  W  oi  the 

union  with  Rio  Poriamonedas  and  Benito  Juarez,  ca.  38  km  in  a  straight  line  to  the  N  of  San  Pedro 

Tapanatepec,  8  Oct  1985,  Maya  2336  (TEX).  Quintana  Roo:  N  de  Estero  Franco,  30  Jul  1984,  Calveia 

&  Cabrera  6885  (MEXU,  MO).  GUATEMALA.  Chiquimula:  between  Ramirez  and  Cumbre  dc 

Chiquimula,  15  Cict  1940,  Standlcy  74.562  (F).  HONDURAS.  Comayagua:  Comayagua  Valley  11  Sep 

1974.  H^^lcft.s.n,(MO);QuebradaChicuas.  cercadeEl  AguaSalada,  21Jul  1962,  Molina  10996 (EAR  F 

NY). NICARAGUA.  Chontales:  near Cuapa,  14 Jul  1976,  Neill  619 (DUKE,  MO); N  ol Cuapa,  3 Sep  1977, 

Neill  2488  (MO),  N  of  Cuapa,  21  Jan  1978,  Slevens  6106  (BM,  MO);  ca.  2.8  km  about  Cuapa  city,  30  Dec 

1983,  Stevens  22695 (DUKE.  MO,  NY).  Rivas:  Isla  Omoiepe,  27  Apr  1984,  Rohleto  396  (M(3);  1  May  1984, 

Rohleto  537  (MO),  14  Dec  1984,  Rohielo  1611  (MO);  Volcan  Maderas,  21  Sep  1984,  Rohlelo  1218  (MO). 

COSTA  RICA.  Alajuela:  road  to  Upala,  Hacienda  Carbonal,  2  Nov  1985,  Gomez  el  al  23879  (CR,  E 

MO).  Guanacaste:  Fmca  Tenorio,  Las  Canas,  18  Jul  1965,  Cmal  268  (MO);  La  Pacifica,  26  Jan  1969, 

Genlry  307  (MO);  Finca  La  Pacifica,  Canas,  21  Sep  1975,  Jtouen  10148  (MO);  Rio  Tenorio,  near  La 

Pacifica,  20  Nov  1972,  Opler  1567  (COL,  CR,  F,  MO,  NY).  Puntarenas:  Monteverde  Biological  Reserve, 

27  Aug  1993,  Bel  lo  &  Cruz  5278  (CR,  INB,  MO).  San  Jose:  Acosta,  Valle  del  Rio  Candelaria,  near  Puentc, 

15  Apr  1995,  Hammel  19760  (INB,  MO);  Acosta,  Rio  Candelaria,  19  Nov  1994,  Morales  3139  (CR,  INB  |2 

sheetsl  MO),  Mor(ik'.s.5l61  (INB,  MO);Cerrosde  Caraigres,  Rio  La  Meza,Ceiba  Fsie,  Morales&Corrales 

6033  (INB,  MO);  Rio  Jorco,  Acosta,  between  Bajo  Badilla  and  Bajo  Cardenas,  22  Aug  1998,  Morales 

648J  (INB,  MO);  Rio  Candelaria,  W  of  Resbalon,  3  Dec  2001,  Morales  &  Quiros  8241  (CR,  INB,  MO); 

Acosta,  between  Monterrey  and  Las  Ceibas,  1  Dec  2002,  Morales  &  Aharea  88.10  (INB). 

4.  Allotoonia  turbinata  (Woodson)J.F.  Morales  &J.K.  Williams,  coinb.  nov  (Figs. 
13,  14).  Basionym:  Ec/iilf.s  lurhinata  Woodson,  Ann.  Missouri  Bot.  Gard.  21:615. 
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400  km 

*  =  Allotooniu  titxr/ensis 

*  =  AUotoonia  parviftora 
*  =  AUotoonia  turhinata 

Fig.  13.  Distribution  of  j'l.pflm/'/oro,;4.^orWnfltfl  and  i4.fi/xf/e/75/s. 

1934.  Type:  COSTA  RICA:  Alajuela:  Rancho  Flores,  22  Feb  1890  (fl),  Tonduz  2147 
(holotype:  B  [destroyed];  lectotype,  here  designated:  US;  isolectotypeS:  BR  [2 
sheets]). 

Suffruticose  liana,  stem  terete  to  subterete,  glabrous.  Leaves:  petioles  7-21  mm 

long,  without  coUeters  in  the  axils,  glabrous;  blade  4.5-14.5(-17)  x  2.1-8.7  cm, 

membranaceous,  rarely  subchartaceous,  elliptic  to  narrowly  elliptic,  apex  cau- 

date-acuminate, rarely  acuminate,  base  obtuse  to  cuneate,  sometimes  oblique, 
glabrous,  midvein  impressed  on  both  surfaces,  the  secondary  venation  slightly 

impressed  or  inconspicuous.  Inflorescence  shorter  than  the  subtending  leaves, 

lax  to  somewhat  agglomerate,  peduncle  1.5-5.1(-5.4)  cm,  pedicels  4-15  mm, 

bracts  1-2.5  mm  long,  very  narrowly  elliptic  to  linear,  acuminate,  scarious;  se- 

pals 2-3.5  X  1-1.5  mm,  ovate,  long-acuminate,  glabrous  to  glabrate,  minutely 
rugose,  the  coUeter  irregularly  fimbriate;  corolla  salverform,  greenish  yellow, 

glabrate  to  inconspicuously  and  sparsely  puberulent  without,  tube  4-6  mm 
long,  ca.  1.5  mm  diam,  inflated  at  the  attachment  of  the  stamens,  puberulent  to 

glabrate  within  around  the  stamens,  lobes  (17-)20-27  x  1  mm,  glabrous  to 

glabrate;  stamens:  filaments  ca.  1  mm,  glabrate,  anthers  3-3.5  mm,  glabrous, 

auricles  0.5-0.8  mm,  ovary  1.5-2  mm,  glabrate,  style  head  1-1.5  mm  long,  necta- 

ries ca.  1.5  mm,  entire.  Follicles  20-31  x  0.4-0.6  cm,  obscurely  moniliform, 

smooth  and  glabrous;  seeds  27-30  x  2-3  mm,  rugose,  the  tannish  coma  3-5.5  cm. 
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F iG.  14./l//ofoof7/o  turbinata  (A-C  from  Kupper  937,  M;  D  from  G6mez-L.  et  al,  12142,  INB).  A.  Flowering  shoot.  B,  Sepals, 

colleters,  nectaries,  and  ovary.  C.  Fruits. 
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Habitat  and  distribution— Montane  Rain  forest  and  related  disturbed  ar- 

eas in  Mexico  (Chiapas),  Honduras,  Costa  Rica,  and  Panama,  between  1500-2350 
m.  (Fig.  13).  Associated  species  include  Clcthra,  Eugenia,  Liquidamher,  Pinus, 

Quercus,  and  Randia. 

Phenology— Flowering  specimens  have  been  collected  in  January-May, June, 

and  September  Fruiting  collections  are  reported  in  January-February,  and  June. 

Allotoonia  turhinata  is  immediately  distinguished  by  its  corolla  lobes  1.2- 
2.7  cm  long.  This  species  is  similar  to  A.  parvijlora  but  differs  in  its  corolla  lobes 

which  are  longer  and  extended  upwards  in  bud  (vs.  rounded  in  bud,  Fig.  10). 

The  elevation  range  of  this  species  (between  1500  m  and  2350  m)  is  unique, 

considering  that  the  other  species  in  Allotoonia  are  found  mostly  at  low  eleva- 
tions and  the  fact  that  in  K4esoamerica  very  few  apocynaceous  lianas  grow  at 

1500  m  altitude.  This  species  was  originally  considered  endemic  to  Costa  Rica 
(Rancho  Flores,  Cordillera  Volcanica  Central),  but  further  collections  have 

broadened  of  its  known  range. 

Specimens  e.xamined.  MEXICO.  Chiapas:  Mpio.  Villa  Corzo.  F  base  ol  Ccno  Tres  Picos  near  Cerro 

Bola  along  a  logging  road  S\V  oi  Colonia  Agronomos  Mexicanos,  4  Ma)-  1Q72.  Brccdlove  25058  (MO  [2 
sheets],  TF.X J.  HONDURAS.  Cortez:  Montana Idalfonso,  N  de  Cofradia,  17  Apr  1957.  K4oUna  6203  (HAP, 

F).  COSTA  RICA.  Alajuela:  near  Carrizal.  31  Jan  1992,  Gome^-L.  et  al  12H2  (INB,  LSJ);  Poas,  27  Mar 

1932,  Kitpper  937  (M  [2  sheets]).  Ilcrcdia:  Monte  Barva,  1845-1848,  Oersted  1,5.544  (CJ;  Las  Lajas  de  San 
Isidro,  Sep  1900,  Fillier  M035  (US).  PANAMA.  Chiriqui:  vicinity  of  Cerro  Ptinta,  21  Jan  1939,  Allen 

1524  (MO);  Rio  Chiriqui  Viejo  Valley,  between  El  Volcan  and  Cerro  Punla,  15  Mar  1938,  While  6  (MO, 

US);  vicinity  o(  Casita  Alta,  Volcan  de  Chiriqui,  28Jun  1938,  Woodion  et  <(/,  9SH  (GH,  MO,  NY). 

5.  Allotoonia  tuxtlensis  (Standi.) J. F  Morales  &rJ.K.  Williams,  comb.  nov.  (Figs. 

14,  15).  Basionym:  hVhitc.s-(uxtlen,si.s Standi,,  Contr  U.S.  Natl.  Herb.  23:1164,  1924. 
TYi>t::  MFXICO,  CillAlA,s:  near  Tuxtla,  1  Sep  1895  (fl).  Nelson  3080  (l ioi.otypf:  US). 

Suffruticose  liana,  stems  terete  to  subterete,  glabrous,  leaves:  petioles  3-11  mm 
long,  with  minute  pectinate  colleters  in  the  axils,  rarely  eglandular,  glabrous; 

blade  4.5-11  x  1.4-3.7(-4.8)  cm,  membranaceous,  narrowly  elliptic  to  narrowly 

ovate,  apex  acuminate,  base  obtuse  to  cuneate,  midvein  impressed  on  both  sur- 
laces,  the  secondary  venation  slightly  impressed  or  inconspicuous.  Inflorescence 

longer  than  the  subtending  leaves,  lax,  peduncle  2.6-8  cm,  pedicels  8-19  mm, 

bracts  0.8-1.5  mm  long,  ovate,  acuminate,  scarious;  sepals  1.5-1.8  x  1  mm,  ovate, 

acuminate,  glabrous,  the  coUeter  entire  or  somewhat  laciniate;  corolla  salver- 

torm,  yellow  to  creamish  yellow,  glabrous  without,  tube  8-10  mm  long,  1.5^2 
mm  diam,inllated  at  the  attachment  of  thestamens,pubcrulent  within  around 

the  stamens,  lobes  6-8  x  1-1.5  mm,  glabrous;  stamens:  filaments  inconspicuous, 

anthers  ca,  4  mm,  glabrous,  auricles  ca.  0.5  mm,  ovary  1-1.5  mm,  glabrous,  style 

head  1.5-2  mm  long,  nectaries  0.5-1  mm,  distinct  to  somewhat  connate,  entire. 

Follicles  13-15  x  0.3  cm,  continuous,  smooth  and  glabrous,  sometimes  some- 

what twisted  distally;  seeds  11-13  x  1.5  mm,  minutely  and  inconspicuously  rug- 
ose, the  creamish  coma  (2.3-)2.5-3.2  cm. 
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1  cm 1 .5  mm 

Fi(i.  }5.Allotoonia  tuxtlensis  (A-C  from  Arvigo  etal.  536,  INB;  D  from  Renderos  378,  INB)  A,  Fertile  shoot,  showing  the 

inflorescence  and  follicles.  B.  Sepals.  C.  Ovary  and  nectaries.  D.  Corolla. 
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Habitat  and  distribution —Tropical  deciduous  forest  and  disturbed  areas 
of  Mexico  (Chiapas,  Campeche,  Oaxaca,  Quintana  Roo,  and  Yucatan),  Belize, 

Guatemala,  Honduras,  and  disjunct  into  El  Salvador,  100-1200  m.  (Fig.  13).  As- 
sociated species  include  Aspidosperma,  Bursera,  Ficus,  Pinus,  Quercus,  and 

Spondias.  This  species  is  occasionally  cultivated  and  it  is  suspected  that  the 
populations  in  Northern  Mexico  (San  Luis  Potosi,  Queretaro,  and  Veracruz)  are 
introduced  rather  than  native. 

Phenology— Flowering  all  the  year  Fruiting  collections  have  been  made  in 
January  and  May. 

Local  names.— Tasnk'ub  ts  aah  (Mexico,  Huasteca);  centipede  vine  (Mexico); 
bejuco  lengua  de  culebra  (Hi  Salvador,  Ahuacapan,  San  Benito);  loroco  de 
Culebra  (Fl  Salvador,  Cuscatlan),  The  name  Loroco  is  used  for  others 

Apocynaceous  lianas  in  northern  Mesoamerica  [e.g.,  Fernaldia  pandurata  (A. 
DC.)  Woodson]. 

Allotoonia  tuxtlensis  is  readily  distinguished  from  the  other  species  of 
Allotoonia  by  its  contorted  and  pointed  corolla  buds  (Fig.  10)  and  its  corolla 
lobes  shorter  than  the  tube.  In  both  these  respects,  A.  tuxtlensis  resembles  A. 

agglutinata.  The  main  differences  between  the  two  taxa  is  the  conspicuous  sec- 
ondary veins  in  the  leaves  of  A.  agglutinata  and  its  restriction  to  the  West  In- 

dies. At  present  no  specimens  with  visible  secondary  veins  in  the  Mexican  and 
Central  American  collections  of  A.  tuxtlensis  have  been  observed. 

This  species  was  considered  to  be  restricted  to  the  Caribbean  slopes  in 
northern  Mesoamerica  (Morales  1997),  but  it  was  recently  collected  in  the 
Cuscatlan  Department,  El  Salvador  Alcorn  (1984)  reported  that  this  species  is 
cultivated  and  protected  in  San  Luis  Potosi,  Mexico.  She  reports  that  the  leaves 

are  used  as  a  medicine  in  the  cure  of  respiratory  problems,  including  wheezing 
and  difficulty  in  breathing.  The  leaves  are  boiled  in  a  tea  and  drunk. 

Specimens  examined.  MEXICO.  Campcche:Calakmul,  road  toDosCaminos,  14  Oct  1997.  Alvarez  401 

(MEXU,  MO);  Santa  Maria  Xacabacab.  7  Mar  1982,  Cabrera  et  ah  2062  (INB,  MHXU);  Champoton. 

road  to  Escarcega,  23  Oct  1997,  Carncvali  &  May  4628  (CICY.  MO);  Calakmul,  road  Xpujil-Campeche 

road, 22  Nov  1997,  Lira  et.al 360"  (MF.XU,  MO); Calakmul,  24  Nov  1997,  Marlinez  ft. al.  29893 (MEXU, 
MO);  Hopelchen,  SE  of  Xpujil,  23  Jan  1996,  Pascual  150  (MO).  Chiapas:  between  Pifiola  (Las  Rosas) 

and  Soyatitan,  27  Aug  1981,  Brecdlove  52441  (MO  [2  sheets]);  Cintalapa,  14  Sep  1981,  Breedhve  52710 

(MO);  Ococingo,  Rio  Usumacinta.  4  Dec  1984.  Miirt iiu'C  8987 (INB,  MEXU);  CerroBrujcOcozocuautla, 
250ct  1985, Martinez W3(}3(MEXU.  MO):  NW  of  Boca  I.acantum. 31  Oct  1985,Mar(ine2J4468(MEXU, 

MO);  Ococingo,  road  to  Palenque,  4  Nov  1985,  Mariinez  14883  (MEXU,  MO);  Ococingo,  10  Jan  1986, 

Martinez  J6205  (MEXU,  MO);  Ocosingo,  road  to  Ctiapul,  S  of  Boca  Lacantum,  18  Apr  1986,  Marl  incz 
18362  (MEXU,  MO);  Comitan,  road  to  Tzimol,  20  Sep  1988,  Martinez  &  Stevens  23940  (INB,  MEXU, 

MO);  Tonala,  Sep  1913,  Purpus  6825  (BM,  GH);  La  Cueva,  Tenejapa,  21  Feb  1984.  Shilom  7306  (INB, 

MEXU);  E  of  Cintalapa,  19  Nov  1984,  TcUez  ct  al.  8126  (INB,  MEXU).  Oaxaca:  Santa  Maria  Chimalapa, 

Paso  La  Cueva.  Rio  Corte,  9  0ct  1984,  Hernandez  488  (MEXU,  MO,  TEX).  Queretaro:  Mpio.  Lanad  de 

Matamoros,  W  of  Tilaco.  road  to  Santa  Ines,  6  Aug  1985.  Fernandez  3121  (lEB).  Quintana  Roo:  N  of 

Estero  Eranco,  road  to  Tomas  Garrido,  30  Jul  1984.  Cabrera  &  Cabrera  6885  (MEXU,  MO).  San  Luis 

Potosi:  Mpio.  San  Antonio,  San  Pedro,  26  Oct  1978,  Alcorn  2102  (TEX).  Veracruz:  Mpio.  Chicontepec. 
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in  the  town  ol  TIacolula,  26  Feb  1980.  CMlzada  5866  (F).  Yucatan:  Progreso.  1932.  tlorcs  s.n.  (F).  GUA- 

TEMALA. Huehuetenango:  between  Dcmoeracia  and  Santa  Ana,  Sierra  de  los  Cuchumalanes.  25  Aug 

19'^2,  Steyermark  5J307(F,  MO). HONDURAS.  Morazan:  alongjicarito creek.  13  Aug  1947.  MoUna  485 

(EAP,  F).  Ocotepcquc:  road  to  Esquipulas.  29  Aug  1968,  Molina  22423  (F  NY).  BELIZE.  Belize:  Belize 

Camp,  15  May  1991,  Arvigoet  al.536(INB,  NY); Savanna,  2Jun  1974,  Dwyer  12613 (MO).  Corazal:  High 

Ridge,  1931-1932,  Gcnllc  439  (BM,  MO);  Northern  River,  Dec  1933,  Gentle  1022  (MO,  NY),  Toledo:  Co- 
lumbia road,  Dec  1946,  Gentle  6116  (F,  MO,  NY,  TEX).  EL  SALVADOR.  Ahuachapan:  around  Finca 

Santa  Lina,  Sol  Ahuachapan,  5  Dec  994,  Linavcs  &  Martinez  IW.j  (MO);  San  Francisco  Menendez,  El 

Corozo,  13  Apr  2000,  Resales 544  (B,  LAGU,  MO),  11  May  2000,  Rosa Ics  702  (LAGU,  MO),  19  Aug  2000, 

Rosales  785(1.AGU.  MO);  San  Benito.  15  ]un  1995,  Sandoval  &  Sandoval  27  (LAGU,  MO}.  Cuscatlan: 

artificial  lake  near  Cerron  Grande,  9  Dec  1997,  RenJcro.s  37cS  (B,  BM,  BONN,  INB,  l.AGU,  MO).  Santa 

Ana:  S  of  Mttapan,_San  Diego  mountain.  May  1995,  Linares  &  Martinez  2728  (MO). 
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ESTUDIOS  EN  LAS  APOCYNACEAE  NEOTROPICALES IV: 
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J.Francisco  Morales 

Instituto  Nacional  de  Biodiversldad  (INBio) 

Apartado  Postal  22-3100 
Santo  Domingo,  Heredia,  COSTA  RICA 

RESUMEN 

Se  discute  la  utilidad  taxonomica  de  los  sepalos  para  delimitacion  de  secciones  dentro  del  genero 

Prestonia.  Asimismo,  se  describe  e  i lustra  una  nueva  especie  de  Ecuador,  P.  amahilis,  muy  inusual  por 

su  caliz  campanulado. 

ABSTRACT 

The  taxonomic  use  of  the  sepals  features  (or  intergenenc  delimitation  in  Prestonia  is  discussed. 

Prestonia  amahilis  (Apocynaceae,  Apocynoideae),  a  new  species  from  Ecuador,  is  described  and  d- 
lustrated. 

Durante  la  preparacion  de  una  monografia  de  Prestonia  (Apocynaceae, 

Apocynoideae),  un  total  de  55  especies  han  sido  reconocidas,  distribuidas  desde 
Mexico  al  N  de  Argentina  y  las  Islas  del  Caribe  (Morales,  en  prep.).  Dado  el  alto 

numero  de  especies  de  Prestonia  originalmente  descritas  basadas  en  una  sola 
coleccion  (Woodson  1936),  y  la  alta  sinonimia  prevaleciente  en  otros  generos, 
donde  se  han  presentado  situaciones  similares  (Morales  1999),  ha  sido  necesana 
la  evaluacion  de  varies  caracteres  tradicionalmente  usados  para  separar  especies 
(e.g.,  grado  de  laceracion  de  los  coleteres  de  los  sepalos  y  de  los  nectarios  o  disco 
nectarifero),  lo  cual  ha  comprobado  que  algunos  de  ellos  son  muy  inestables  y 
no  deben  de  ser  usados  como  el  caracter  principal  para  el  reconocimiento  a  nivel 
especifico,  tal  y  como  fue  demostrado  por  Morales  (1997  b)  para  las  especies 
mesoamericanas  de  la  seccion  Tomentosae.  Esto  ha  conllevado  a  la 

sinonimizacion  de  varies  nombres.  Las  medidas  aqui  mencionadas  estan 
basadas  en  los  resultados  obtenidos  durante  la  preparacion  de  una  nueva 
monografia  del  genero. 

La  fonna  y  consistencia  de  los  sepalos  fue  un  caracter  clave  usado  por 

Woodson  para  separar  secciones  dentro  de  Prestonia.  Sin  embai'go,  dado  que  la 
utilidad  de  estos  caracteres  es  cuestionable  (para  separar  secciones)  y  junto  con 
el  descubrimiento  de  una  nueva  especie  de  Ecuador,  con  un  caliz  bastante 
inusual,  una  explicacion  se  brinda  a  continuacion.  Los  sepalos  en  Prestonia  son 
siempre  fibres  longitudinal  mente,  estando  unicamente  ligados  en  forma  basal 

al  hipantio.  Los  sepalos  pueden  ser  conspicuamente  foliaceos  o  subfoliaceos  (e.g., 

SIDA21(1):159-163.2004 
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P.  portohellensis  (Beurl.)  Woodson)  a  escariosos  (e.g.,  P.  quinquan^^ularis  (Jacq.) 

Spreng.).  Woodson  (1936)  distinguio  tres  secciones  basado  en  la  consistencia  de 

los  sepalos.  De  esta  manera,  el  separo  la  seccion  Acutifoliae  de  las  secciones 

Annulares  y  Tomcntosae  por  sus  sepalos  pequenos  e  inconspicuos,  escariosos o 

levemente  foliaceos  y  usualmente  rellexos  apicalmente  (vs.  grandes  y 

conspicuos,  foliaceos  a  subfoliaceos  y  no  reflexos  apicalmente).  Sin  embargo, 

estos  caracteres  no  son  totalmente  conliables  para  la  separacion  de  estas 

secciones  y  la  busqueda  de  otros  mas  consistentes  debe  prevalecer,  debido  a  que 

son  subjetivos  y  estan  supeditados  al  criterio  de  cada  taxonomo.  Primero,  en  las 

especies  incluidas  en  la  seccion  AcutifoJiae,  los  sepalos  no  son  consistentemente 

reflexos  en  el  apice,  pudiendose  encontrar  apices  reflexos  o  no  reflexos.  Luego, 

los  terminos  foliaceo,  subfoliaceo,  o  levemente  foliaceo  son  totalmente  subjetivos, 

si  no  son  acompanados  de  medidas  y  otros  caracteres  adicioiiales,  c[ue  definan 

claramente  el  concepto  del  monograliador.  Por  otro  lado,  algunas  especies 

incluidas  en  las  seccion  An  nulures  (e.g.,  P.  longifolia  (Scsse  &  Moc.)J.  F.  Morales) 

tienen  sepalos  escariosos  a  muy  levemente  subfoliaceos,  de  3-6(-8)  x  2-3  mm, 
no  rel  lexos  apicalmente,  los  cuales  no  dif ieren  en  gran  medida  de  aquellos  de 

otras  especies  incluidas  en  la  seccion  Acutifoliae  (e.g.,  P.  lagoensis  (Miill.  Arg.) 

Woodson),  con  sepalos  de  3-6  x  1.5-2  mm,  reflexos  o  no  reflexos  apicalmente. 
Por  lo  tanto,  se  sugiere  utilizar  otros  caracteres  mas  consistentes,  como  el  tipo  y 

densidad  del  indumento  de  f lores  y  frutos,  presencia  o  ausencia  de  los  lobulos 
coronales  en  el  interior  de  la  corola,  nivel  de  insercion  de  los  lobulos  coronales 

(apicalmente  exsertos  o  levemente  incluidos,  con  los  apices  casi  al  mismo  nivel 

de  la  corona  anular  vs.  prolundamente  incluidos,  con  los  apices  por  debajo  de 

los  apices  de  las  anteras)  y  textura  de  sepalos  y  hojas.  Sin  embargo,  la  definicion 

definitiva  de  las  secciones  seran  comentadas  con  detalle  en  la  proxima 

monografia  del  genero. 

La  ultima  monografia  del  genero  Prcstonia  (Apocynaceac,  Apocynoideae) 

fue  hecha  por  Woodson  (1936),  quien  acepto  61  especies.  Cmco  especies  tueron 

reportadas  en  ese  entonces  para  Ecuador,  P.  mollis  Kunth,  P.  parvifolia  K.  Schum, 

ex  Woodson,  P.  peregrina  Woodson,  P.  rotiindifolia  K.  Schum.  ex  Woodson  y  P. 

schumanniana  Woodson,  cuatro  de  ellas  endemicas  y  conocidas  por  menos  de 

dos  colecciones,  con  solo  P.  mollis  reportada  tambien  en  Peru.  Desde  1936,  cl 

numero  de  expediciones  en  Ecuador  se  ban  mcrementado  en  lorma  notable, 

sobre  todo  en  los  ultimos  30  afios,  lo  que  producido  un  aumento  considerable 

en  el  numero  de  colecciones  de  Apocynaceae  disponibles  hoy  en  dia.  Estos 

esfuerzos  resultaron  en  la  descripcion  de  nuevas  especies,  algunas  de  ellas  m  uy 

raras  y  endemicas  (Morales  1997  a).  El  proceso  de  revision  de  especimenes  para 

una  nueva  monografia  de  Prcstonia  ha  Uevador  a  la  necesidad  de  sinonimizar 

algunos  taxa  y  elevado  el  numero  de  especies  conocidas  para  Ecuador  a  15  (dos 

de  ellas  aun  sm  describir)  y  1  Icvado  a  la  necesidad  de  sinonimizar  algunos  taxa. 

Una  de  estas  especies  meditas  es  muy  notable  por  tener  los  sepalos  connados 
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basalmente,  conformando  una  base  campanulada,  algo  bastante  musual  dentro  del 

genero  y  que  no  fue  reportado  por  Woodson  (1936).  Especies  con  sepalos  connados  a 
10  largo  del  tercio  o  mitad  basal  son  muy  raras  y  solamente  otros  dos  taxas  tienen  la 
misma  caracteristica, P.  haughtii  Woodson  (incluyendo  P.  macrophylla  Woodson)  y 
P.  rotundifolia  K.  Schum.  ex  Woodson.  Estas  tres  especies  estan  restringidas  a  lo  largo 
de  los  Andes  desde  la  Cordillera  Occidental  en  Colombia,  a  traves  de  Ecuador  hasta 

el  N  de  Peru  y  en  forma  general  son  conocidas  por  muy  pocas  colecciones.  Por  lo 
tanto,  esta  nueva  especie  es  descrita  a  continuacion. 

Prestonia  amabilis  J.E  Morales,  sp.  nov.  (Fig.  l).  TiPO.  ECUADOR.  Pastaza:  Haci- 
enda San  Antonio  de  Baron  von  l^umboldt,  2  km  NE  de  Mera,  27  Feb-19  Mar  1985 

(fl,  fr),  Neill  et  a  I.  5975  (holotipo:  INB;  lsotipoS:  MO,  NY,  USF,  fotocopia  en  INB). 

Suliruticosa  \'olubilis,  ramulis  minutis  puberulis  matuntate  sparseque  puberulis  vel  glabratis;  folia 

elliptica,  13-23  _  6.5-13.5  cm,  glabra,  glabrata  vel  sparseque  puberula,  apice  breviter  acuminata,  basi 

obtusa  vel  rotundata,  petiolus  1-2  cm;  inflorescentia  corymbosa,  laceralibus,  bracieis  1-2  mm  longis. 

calycis  laciniis ovalis  vel  ovalis-elliptica,  (10-)12-19  mm  longis.  minute  puberulis. corolla  sah'erformis. 

tube  extus  glabro,  1 4-15  mm,  lobis  coronae  inclusis  vel  paulo  exsertis;  folliculis  18-27.5  cm.  glabratis. 

Liana,  ramitas  diminutamente  ferrugineo-puberulentas  cuando  jovenes,  muy 
esparcidamente  puberulentas  a  glabradas  en  la  madurez,  con  secrecion  lechosa, 

inconspicuamente  lenticeladas,  coleteres  interpeciolares  mconspicuos,  0.5-1 
mm  de  largo.  Hojas:  lamina  13-23  x  6.5-13.5  cm,  eliptica,  obtusa  y  abruptamente 
corta-acuminada  o  apiculada  apicalmente,  obtusa  a  redondeada  basalmente, 
coriacea  a  subconacea,  algunas  veces  algo  revoluta  marginalmente,  glabra  y 

usualmente  brillante  adaxialmente,  inconspicuamente  papilada-puberulenta 
a  glabrada  abaxialmente,  venacion  secundaria  y  terciaria  conspicuamente 

impresas,  peciolo  1-2  cm.  Inf  lorescencia  corimbosa,  axilar,  usualmente  mas  larga 
que  las  hojas  adyacentes,  con  muchas  flores,  diminutamente  y  densa  a 

esparcidamente  ferrugineo-puberulenta,  pedunculo  6.5-21  cm,  pedicelos  (1-) 
1.7-2.8  cm,  bracteas  1-2  x  0.5-1  mm,  escariosas;  base  del  caliz  conspicuamente 

campanulada,  sepalos  (10-)12-19  x  (3-)4-6  mm,  fusionados  basalmente  a  lo 
largo  de  1/3-1/2  de  su  longitud,  coriaceos  a  subcoriaceos,  angostamente  ovados 

a  angostamente  ovado-elipticos,  acuminados  a  cortamente  acuminados,  no 
reflexos  apicalmente,  diminuta  y  densamente  ferrugineo-puberulcntos, 
raramente  glabrados,  foliaceos,  coleteres  1-1.5  mm  de  largo,  enteros,  subenteros, 
o  diminutainente  erosos;  corola  hipocrateriforme,  amarilla  y  moteada  con  rojo, 

glabra  exteriormente,  tubo  14-15  x  3-4  mm,  recto,  lobulos  coronales  1.5-2  mm, 
incluidos  o  apicalmente  exsertos,  corona  anular  entera,  conspicua,  lobulos  9- 
11  X  7-9  mm,  obovados;  anteras  5  mm,  glabras,  los  apices  conspicuamente 
exsertos,  ovario  1-1.5  mm,  glabro,  cabeza  estigmatica  ca.  1  mm,  disco 

sobrepasando  el  ovario,  usualmente  profundamente  y  irregularmente  penta- 
lobado,  eroso  a  algo  lacerado.  Foliculos  18-27.5  x  0.8-1.2  cm,  continues  a 

levemente  moniliformes,  esparcidamente  lenticelados,  glabrados;  semillas  16- 
19  mm,  glabras,  la  coma  3.5-4.8  cm,  cafe  oscuro. 
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fiG  A.  Prestonia  amabilis  (A-E  de  Polacios  10102,  USF;  F-G  de  Brehm  s.n.  (INB)).  A.  Ramita  flori'fera.B.  Caliz,  pedicelos,  y 
bracteas. C.  Caliz  abierto,  mostrando  la  base  cupuliforme  y  los  sepalos fusionados.  D.Tubo  de  la  corola  abierto,  mostrando 

las  anteras,  corona  anular,  y  Idbulos  coronales  apicalmente  exsertos.  E.  Disco.  F.  Foliculos.  G.  Semilla. 



MORALES,  UNA  NUEVA  ESPECIE  DE  PRESTONIA  EN  ECUADOR  163 

Distrihucidn,  hdbitat,  _y  eco[ogicf.--Restringida  por  el  momento  a  Ecuador, 
donde  crece  en  bosques  muy  humedos  y  areas  de  vegetacion  perturbada,  en 

elevaciones  de  300-1100  m.  Especimenes  con  f  lores  fueron  colectados  de  Febrero 
hasta  Junio,  y  de  Agosto  hasta  Diciembre.  Especimenes  con  frutos  fueron 
colectados  en  Febrero,  Marzo,  y  Noviembre. 

Parath'OS.  ECUADOR.  Morona-Santiago:  Limon  Indanza,  cuenca  del  rioCoangos,  rioTsuirin,  Oct  19Q9 

(fl),  Ronquillo  el  al  1018  (MO).  Napo:  carretera  Coca-Loreto,  cerca  a  rio  PinguiUo,  20  Oct  1988  (fl), 
Ceron  et  al.  5331  (MO,  USF); Shmguipino, entre  rios  Napo  y  Tena, 30  Sep  1960 (11),  Gruhh  cl  al.  1688{K. 

NY);  Tena,  carretera  Campococha-Chontapunta,  23  Ago  1997  (fl),  Nunez  &  Tapuy616  (MO);  NNO  de 
Coca,  rioHuashito,  27  0ct  1982  (fl),  Pennington  /0637(K,  QCA).Pastaza:  Arajuno,  campamentos  11- 

12, 15-20  Sep  1998  (11),  Freire  et  al.  3433  (MO);  Puyo,  Santa  Cecilia,  Villano,  1  May  1992  (fl),  Palacitn 

10102  (MO,  QCNE,  USF);  Puyo,  Los  Vencedores,  carretera  Puyo-Macas,  8  Jun  f996  (fl),  Soejarto  et  al. 

9651  (F);  Pozo  Villano,  3  Die  1991  (f  1),  Tipaz  et  a  I.  426  (MO,  QCNE).  Zamora-Chinchipe:  Parque  Nacio- 
nal  Podocarpus.  4  km  al  S  de  Zamora,  30  Nov  2000  (fl,  fr),  Brehm  s.n.  (INBj;  Nangaritza,  Miazi,  rio 
Nangaritza,  28Ju]  1993  (st).  Gentry  80568  (MO). 

Prestonia  amabilis  es  similar  a  P.  haughtiiGncluyendoP.macrophjyHa  Woodson) 
por  tener  sus  sepalos  connados  basalmente  y  formando  una  conspicua  base 
campanulada,  pero  difiere  por  su  inflorescencia  repetidamente  ramificada, 

sepalos  diminutamente  ferrugineo-puberulentos  (vs.  glabros  o  glabrados), 
anteras  apicalmente  exsertas  (vs.  incluidas)  y  lobulos  coronales  levemente 

exsertos  o  al  menos  al  nivel  de  la  corona  anular  (vs.  profundamente  incluidos). 

Esta  especie  esta  ademas  algo  relacionada  a  P.  annularis,  pero  difiere  por  sus 

inflorescencias  mas  grandes,  sepalos  ferrugineo-puberulentos,  base  del  caliz 
campanulada,  y  frutos  mas  gruesos  y  algo  lefiosos. 
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ESTUDIOS  EN  LAS  APOCYNACEAE  NEOTROPICALES  V: 

UNA  NUEVA  ESPECIE,  NUEVOS  REPORTES  Y 
NUEVA  SINONIMIA  EN  LAS  APOCYNACEAE  DE  BOLIVIA 

J.  Francisco  Morales  Alfredo  Fuentes 

Instltuto  Nacional  de  Biodiversidad  Herbano  del  Oriente  (USZ) 

Apartado  22-3100  Museo  de  Historia  Natural  Noel  Kempff  Mercado 
Santo  Domingo,  Heredia,  COSTA  RICA  Universidad  Autonoma  Gabriel  Rene  Moreno 

Casilla  2489,  Santa  Cruz,  BOLIVIA 

RF.SUMEN 

Se  describe  e  ilustra  una  nueva  especie  del  genero  Prc^tonia.  y  sus  rclaciones  con  taxas  relacionados 

son  discutidas.  Se  brinda  un  total  de  13  nuevas  citas  de  Apocynaceae  para  Bolivia  y  se  proponcn  nLic\'as 

sinonimias en  los  generos  Himatat'ithus.  Prcslunta.  y  Tahernaemonlana. 

ABSTRACT 

A  new  species  of  Prestonia  is  described  and  illustrated,  and  its  relationships  with  related  taxa  are 

discussed.  In  addition,  13  new  records  ol  Apocynaceae  (sublamih'  Apocynoideae)  are  reported  for 

Bolivia  and  new  synonym)'  on  Himatanlhus.  Prestonia.  and  TahernLicmontana  are  proposed. 

BoUvia  es  uno  de  los  paises  menos  explorados  desde  el  punto  de  vista  botanico 

en  America  del  Sur.  Hasta  la  fecha.  no  se  ha  realizado  ningun  tratamiento  inte^ 
gral  para  su  flora  y  practicamente,  la  unica  relerencia  disponible  es  el  trabajo 
de  Foster  (1958),  el  cual  consiste  en  un  catalogo  basado  en  la  informacion  de 

trabajos  monograficos  previos.  Al  igual  que  casi  todo  el  resto  de  la  flora,  no 
existen  tratamientos  para  la  familia  Apocynaceae  (subfamilia  Apocynoideae) 
y  las  unicas  referencias  parciales  son  las  inonografias  de  varios  generos  (e.g., 
Monachmo  1943, 1945a;  Morales  1999, 2002;  Woodson  1933, 1936).  El  incremento 

de  la  actividad  botanica  en  los  liltimos  20  anos  en  el  pais,  han  provocado  un 

notable  aumento  de  nuevos  reportes  y  no\'edades  en  la  flora  en  general  (e.g.,  Al- 
Shehbaz  1999;  Fuentes  1998;  Justiniano  y  Toledo  2001;  Moraes  1996;  Navarro 
1997;  Zuloaga  et  al.  1993).  Corno  parte  del  proceso  de  elaboracion  de  las 
Apocynaceae  para  el  Catalogo  de  las  Plantas  Vasculares  de  Bolivia,  una  serie  de 

novedades  taxonomicas  lian  sido cncontradas.  Fstas  incluyen  generos  y  especies 
anteriormente  no  citados  (e.g.,  LacmeUea,  Stipecoma),  nuevas  sinonimias  (e.g., 
Himatanthus,  Preston  ici)  y  una  nueva  especie  de  Prestonia.  Para  el  caso  de  nuevos 

reportes,  solo  se  cita  un  especimen  representativo  por  Departamento,  y  cuando 

el  caso  lo  amerita,  se  brindan  comentarios  adicionales  para  cada  especie  o  genero. 
Asimismo,  solo  se  citan  generos  o  especies  que  no  hayan  sido  reportados 
anteriormente  en  el  checklist  de  Foster  (1958)  o  en  los  trabajos  de  Chavez  de 
Michel  (1993),  Ezcurra  (1981, 1984),  Fallen  (1983),  Gensel  (1969),  Hansen  (1985), 

SIDA21(1):165-174.2004 
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Killeen  et  al.  (1998),  Leeuwenberg  (1994),  Marcondes-Ferreira  (1988),  Meyer 
(1955),  Monachino  (1943, 1945a,  1945  b).  Morales  (1997, 1999, 2002, 2003),  Plumel 

(1991),  Rao  (1956),  Sakane  y  Sheperd  (1987)  y  Woodson  (1933, 1935, 1936, 1951). 
Para  la  determinacion  de  la  nueva  sinonimia  en  Presionia,  todas  las  colecciones 

tipo  fueron  examinadas  (a  menos  que  se  indique  lo  contrario)  como  parte  del 

trabajo  monografico  realizado  por  el  pruner  autor  para  la  serie  Flora  Neotropica. 

Asimismo, las medidasde  P.  lagoensis (Miill.  Arg.)  Woodson  y  Mandcvilla  scabra 
(Hoffmans.  ex  Roem.  &  Schult.)  K.  Schum.  utilizadas  como  relerencia  de 

comparacion  en  la  descripcion  de  P.  holiviana  y  M.  symyhitocarTpa,  lueron 

extraidas  de  las  monografias  de  Vreslonia  y  Mandevilla  (Morales,  en  prep.),  las 

cuales  pueden  diferir  en  alguna  forma  de  los  trabajos  de  Woodson  (1933, 1936). 

NUEVA  ESPECIE 

Preslonia  boliviana  J.F.  Morales  &  A.  Fuentes,  sp.  nov.  (Fig.  l).  TiPO:  BOLIVIA. 
Chuquisaca:  valle  del  Rio  Limon,  entre  PadiUa  y  Monteagudo,  13  Feb  1994  (11), 
Wood  7970  (l  lOl.OTlPO:  LPB;  ISOTIPOS:  INB,  K). 

Suffruticosa  volubilis,  ramulis  glabris.  1-olia  late  ovalia,  8-Q  x  4-5  cm,  glabra,  apice  acuminata,  basi 

obtusa  vel  rotundata,  petiolus  1.5-2.5  cm.  Inllorcscentia  racemosa,  lateralibus,  bracteis  1.5-2  mm 

longis,  scariaccis,  calycis  lacmiis  anguste  ovatis,  2.5-3  min  longis,  glabns,  corola  sah'erformis,  tubo 

extusgtabro,  8-9  mm,  appendicibus  lobis  coronac  paulocxsertis.  FoUiculis  ignotis. 

Liana,  ramitas  glabras,  con  secrecion  acuosa,  coleteres  interpeciolares 

inconspicuos,  menos  de  0.5  mm  de  largo.  Hojas:  lamina  8-9  x  4-5  cm, 
anchamente  ovada,  acuminada  apicalmentc,  obtusa  a  redondeada  o  cordada 

basalmente,  delicadamente  membranacea,  no  revoluta  marginalmente,  glabra, 

venas  secundarias  levemente  impresas,  venacion  terciaria  casi  inconspicua  o 

raconspicua,  peciolo  1.5-2.5  cm.  Inflorescencia  racemosa  o  corimbosa  y 
dicotomicamente  ramilicada,  pero  ramificandose  solo  una  vez  cerca  de  la  base 

y  pareciendo  subracemosa,  axilar,  usual mente  mas  larga  que  las  hojas 

adyacentes,  laxa,  con  muchas  I  lores,  glabra  a  glabrada,  pedrmculo  5-6.5  cm, 

pedicclos  2-3  cm,  bracteas  1.5-2  x  0.5-1  mm,  escariosas;  base  del  caliz  corta  e 

inconspicua,  no  campanulada,  sepalos  2.5-3  x  1  mm,  libres  a  lo  largo  de  su  entera 
longitud,  delicadamente  membranaceos,  muy  angostamente  ovados, 

acuminados,  los  apices  algo  ref  lexos  apicalmente,  glabros  a  glabrados,  escariosos, 

coleteres  0.5-1  mm  de  largo,  muy  diminuta  e  inconspicuamente  lacerados;  corola 

hipocraterilorme,  crema,  glabra  exteriormente,  tubo  8-9  x  2.5  mm,  recto,  lobulos 

coronales  2.5-3  mm,  apicalmente  exsertos,  corona  anular  entera,  conspicua, 

lobulos  8-10  X  5  mm,  obovados;  anteras  4  mm,  glabras,  los  apices  algo  exsertos, 
ovario  ca.  1.5  mm,  glabro,  cabeza  estigmatica  ca.  2  mm,  nectarios  ca.  1  mm  de 

largo,  enteros  a  subenteros.  Foliculos  desconocidos. 

Distribucion,  habitat  y  ecologia,  Endemica  al  departamento  de  Chuquisaca, 

Bolivia,  donde  crece  en  bosques  estacionalmente  hiimedos  y  areas  de  vegetacion 

disturbada  asociada  de  la  formacion  Boliviano-Tucumana,  en  elevaciones 
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Fig.  1  Prestonia  boliviana  (Wood  7970,  LPB).  A.  Ramita  florifera.  B.  Caliz,  pedicelos,  y  bracteas.  C.  Sepalos  y  coleteres, 

vista  adaxial.  D.  Corola,  mostrando  los  lobulos  coronales  y  anteras  apicalmente  exsertas.  E.  Nectarios  y  ovario. 
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eiitre  1300-1500  ni.  Especimenes  con  flores  han  sido  recolectados  en  Febrero  y 
Mayo. 

Paratipos.  BOLIVIA.  Chl;quisaca:  entre  Padilla  y  Monteaguclo,  rio  Marcani,  1  Jun  2003  (Uj,  Morales 
9:126  (LPB). 

Prcstouia  hoUviana  pertenece  a  la  seccion  AcutifoJiac  por  sus  flores  glabras 

exteriormente  y  sepalos  peciuenos  e  inconspicuos  (Woodson  1936).  Fista  especie 

esta  cercanamente  relacionada  con  P.  lugoensis  (Mull.  Arg.)  Woodson,  ya  que 

vegetativamente  son  muy  similares  (e.g.,  rextura  y  lorma  de  las  hojas,  estrucrura 
dc  la  inflorescenciaj  y  am  has  tienen  flores  con  los  lobulos  coronales 

conspicuamente  exsertos  apicalmente.  Sin  embargo,  P.  holiviana  es  iacilmentc 

separada  por  sus  flores  con  los  sepalos  2.5-3  x  1  mm  (vs.  3-6  x  1.5-2  mm),  tubo 

de  la  corola  mas  pequeno,  8-9  mm  de  largo,  (vs.  13-20  mm)  y  pedicelos  mas 

largos,  con  20-30  mm  de  longitud  [vs.  8-14(-18)  mm]. 

NUEVOS  RFPORTES 

1 .  Couma  macrocarpa  Barb.  Rodr.,  Vellozia  (ed.  2)  1:32,  pi.  1,  f.  b.  1891.  Solo  liemos 

visto  un  especimen  estcril,  pero  que  sin  duda  pertenece  a  esta  especie.  Debido  a 

la  escasez  de  colecciones  suramericanas  en  la  primera  mitad  del  siglo  XX,  no 

fue  reportada  para  Bolivia  por  Monachino  (1943).  El  genero  Couma  se  reconoce 

facilmente  por  sus  hojas  verticiladas,  peciolos  con  coleteres  basales  y  1  rutos  bayas 

carnosas,  usuahncnte  comestibles.  El  genero  esta  ampliamente  distnbuido  en 

toda  la  cuenca  amazonica,  siendo  C.  macrocarpa  la  especie  mas  comun. 

F'.specimcnes  iT|ircseniati\-os  cxamiiiados:  BOLIVIA.  Pando:  Fedcrico  Roman,  Rio  Negro,  tributano 
del  Abuna.  Wiri^tLs'cl  al.  9cS8Cl,PB.  IJS/J. 

2.  Forsieronia  afrinis  Mull.  Arg.,  Fl.  Bras.  6(1):100,  pi.  30.  L860.  Fostcronia  es  un 

genero  mayorraente  Suramericano,  con  unas  pocas  especies  presentes  en  las  Islas 

del  Caribe,  Mexico  y  Mcsoamcrica.  Ampliamente  distribuidaen  Colombia,  Ven- 

ezuela, Peru  y  Brasil.  esta  especie  era  desconocida  en  Bolix'ia  (I  kmsen  1985),  pero 
recientcs  colecciones  en  el  Departamcnto  dc  Santa  Cruz,  han  conlirmado  su 

presencia  en  este  pais. 

Especimenes  i-e[ireseni.ili\'os  c.xaminados:  BOLIVIA.  Santa  Cruz:  Parque  Naeional  Noel  Kempll 

Mercardo.  Campamento  Pas  Ciainas,  l-'ostcr  ct  td.  476  (MO.  L,1SE  DSZJ. 

3.  Forsteronia  australis  Miill.  Arg.,  Fl.  Bras.6(l):i03. 1860.  Esta  especie  esbastante 

rara  y  anteriormcntc  era  conocida  solo  en  Brasil,  donde  se  reportaba  de 
localidades  aisladas  en  los  cstados  de  Bahia,  Ceara,  Goias,  Minas  Gerais,  Rio  de 

Janeiro  y  Sao  Paulo  (Hansen  1985).  En  Bolivia  se  conoce  solamente  en  el 

departaraento  de  Santa  Cruz,  de  los  bosques  semidcciduos  chiquitanos. 

Especimenes  representali\'os  e\ainin,idos:  BOLIVIA.  Santa  Cruz:  Idoritla,  Quebrada  La  Coca,  al  SO 

dc  Bermcio,  Ncc  -^09  l,MO,  NY.  U.SP,  USZJ. 

4.  Forsteronia  graciloides  Woodson,  Ann.  Missouri  Bot.  Card.  22:163-165. 1935. 
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Aunque  anteriormente  fue  conocida  solo  de  Peru  y  una  coleccion  disyunta  de 
Colombia  (Hansen  1985),  especimenes  adicionales  han  ampliado  su  rango  de 

extension  a  Ecuador  y  Bolivia,  donde  es  reportada  por  primera  vez.  Esta  especie 
se  puede  reconocer  con  iacilidad  por  el  relativamente  pequeno  tamafio  de  sus 
hojas,  con  las  laminas  obovadas  y  la  presencia  de  domacios  pubescentes  a  lo 
largo  del  nervio  central  abaxialmente. 

Especimenes  representativosexaminados:  BOLIVIA.  La  Paz:  Abel  Iturralde,  Parque  Nacional  Maididi. 

rio  Tuichi,  arroyo  Rudidi,  Paniagua  ct  ul  5099  tLPB,  MO). 

5.  Galactophora  calycina  (Huber  ex  Ducke)  Woodson,  Ann.  Missouri  Bot.  Gard. 

19:50. 1932.  Galactophora  es  un  gcnero  de  hierbas  erectas  tipico  de  zonas  abiertas 

y  sabanas,  restringido  a  Suramerica,  donde  ocurre  desde  la  Amazonia 

colombiana  hasta  Brasil  y  Bolivia.  Anteriormente  era  conocida  solo  en  Colom- 
bia, Venezuela  y  Brasil.  Aunque  historicamente  G.  calycina  se  ba  considerado 

como  una  especie  distinta  de  G.  crassijolia  (Miill.  Arg.)  Woodson  (Woodson 

1936),  es  probable  que  representen  una  misma  entidad,  dado  que  la  unica 
diferencia  permisibleentreambasesla  presencia  oausenciade  la  pubescencia 

en  hojas  e  inflorescencias  y  existen  especimenes  con  un  amplio  grado  de 
variacion  en  relacion  a  la  densidad  del  indumento,  situacion  que  se  repite  en 
otros  generos  de  la  tribus  Apocyneae  (e.g.,  Odontadenia)  y  Mesechiteac  (e.g., 
Mandevilla).  En  todo  caso,  ambas  especies  son  exactamente  iguales  en  el  resto 
de  caracteres  morlologicos. 

Especimenes  representalivosexaminados:  BOLIVIA.  La  Paz:  Iturralde,  Luisita,  Hausc  827 ( LP BJ.  Santa 

Cruz:  Velasco,  entre  Florida  y  Bella  Vista,  GuiUen  ct  al  2545 (INB.  MO,  SCZ). 

6.  Lacmellea  aculeata  (Ducke)  Monachino,  Lloydia  7;292. 1944  [19451  El  genero 
Lacmellea  esta  coniinado  mayormente  a  Sur  America,  donde  la  mayor  cantidad 

de  especies  estan  restringidas  a  la  cuenca  amazonica,  aunque  si  bien,  unas  pocas 
especies  estan  presentes  en  Mesoamerica  (Morales  1998).  La  ultima  monograf  ia 
fue  hecha  por  Monachino  (1944),  quien  entonces  no  reporto  ninguna  especie 
para  Bolivia.  Lacmcl lea  aculeata  esta  ampliamente  distribuida  en  la  cuenca  baja 
amazonica,  desde  Colombia  y  las  Guyanas  hasta  Brasil  y  Bolivia.  Una  especie 
adicional,  probablemente  no  descrita  y  cercanamente  relacionada  con  este 
taxon,  con  hojas  densamente  pubescentes  abaxialmente  y  conocida  solo  por 
colecciones  con  frutos  del  Departamento  de  Pando,  se  encuentra  en  Bolivia. 

Especimenes  rcpresentativos  e.xaminados:  BOLIVIA.  Pando:  Rit:)  Madeira,  ccrca  de  Abuna,  France  ct 
al.  8358  (NY,  US  J. 

7.  Lacmellea  arborescens  (Miill.  Arg.)  Markgr  Notizbl.  Bot.  Cart.  Berlin-Dahlem 
15:626. 1941.  La  revision  de  Lacmellea  de  Monachino  (1944)  reporto  esta  especie 
como  endemica  a  Brasil,  pero  el  proceso  de  elaboracion  de  una  nueva  monograt  ia 

del  genero  (Morak^s,  en  pi'ep.),  ha  extendido  su  rango  hasta  Peru  y  Bolivia.  Esta 
especie  esta  cercanamente  relacionada  a  L.  ramosissi  ma  (Mill  I.  Arg.)  Markgr.  pero 
puede  ser  separada  por  sus  hojas  con  nervios  secundarios  separados  mayormente 
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por  2  a  4  mm,  lobulos  de  la  corola  cle  1-1.5  mm  de  longitud  y  frutos  globosos  a 
subglobosos,  de  9  a  12  mm  de  diametro.  Otras  especies  relactonados  a  estos 
taxones  por  Monachino  (1944),  (e.g.,  L.  peruviana)  seran  sinonimizadas  en  la 
proxima  revision  del  genero  (Morales,  en  prep.). 

Especimenes  representatives  examinados:  BOLIVIA.  Pando:  Federico  Roman.  Rio  Abuna,  Fortaleza. 

base  naval  Abuna,  senda  hacia  la  cachuela,  Varga>i  et  al  1066  (K  LPB,  MO,  USZ). 

8.  Mandevilla  symphitocarpa  (G.  Meyer)  Woodson,  Ann.  Missouri  Bot.  Gard.  19:70. 
1932.  Aunque  originalmente  tue  conocida  como  restringida  a  las  Guyanas  y 

Ti-inidad  (Woodson  1933),  en  el  proceso  de  elaboracion  de  una  nueva  monograf  ia 
del  genero,  se  ha  encontrado  que  Mandevilla  symphitocarpa  es  una  rara  especie, 
distribuida  ampliamente  en  toda  la  cuenca  baja  amazonica  (Morales,  en  prep.). 
Este  taxa  puede  ser  confundida  con  la  comun  M.  scahra  (Hoffmansegge  ex 

Roemer  &  Schultes)  K.  Schumann,  pero  M.  syn\phitocarpa  se  puede  reconocer 
facilmente  por  sus  hojas,  con  la  lamina  foliar  usualmente  glabra  (vs. 
variadamente  pubescente  a  glabrada),  1  lores  con  la  parte  inferior  del  tubo  de  la 

corola  4-5  mm  de  ancho  (vs.  2-3  mm),  [oliculos  25-32  cm  de  largo  (vs.  9-23  cm) 

y  semillas  13-16  mm  de  longitud  (vs.  10-12  mm),  con  la  coma  33-37  mm  de 

largo  (vs.  14-24  mm). 
Especimenes  representatives  examinados:  BOLIVIA.  Santa  Cruz:  Scrrania  de  Huanchaca,  estacion 
los  Fierros.  boster  et  al.  U733  (LPB,  USZ). 

9.  Odontadenia  anotnala  (Van  Heurck  &  Mull.  Arg.) J.F.  Macbr,  Field  Mus.  Nat. 
Hist.,  Bot.  Ser  11:35.  1931.  Anteriormente  reportada  como  endemica  para  Peru 
(Morales  1999),  varias  colecciones  de  esta  especie  fueron  localizadas  en  varios 

herbarios  bolivianos,  lo  que  ahora  amplia  el  rango  de  distribucion  hasta  Bo- 
livia. Una  de  las  especies  mas  distmtivas  en  el  genero  por  sus  hojas 

irregularmente  verticiladas. 

Especimenes  representatives  examinados:  BOLIVIA.  Beni:  Vaca  Diez,  Rio  Beni,  puerto  de  Florida, 
Morae.s  580  (LPB,  USF).  Pando:  Puerto  Candelaria,  Rio  Ndadrc  de  Dies,  Moraes  528  (LPB.  K40,  R  SI). 

Santa  Cruz:  Velasco,  CTampamento  La  Toledo,  camino  iiacia  Florida,  Guillen  &r  Roca  2474  (USZ). 

10.  Presionia  lagoensis  (Miill.  Arg.)  Woodson,  Ann.  Missouri  Bot.  Gard.  23:296. 
1936.  Esta  especie  (ue  conocida  por  mucho  tiempo  solo  por  la  coleccion  tipo, 

hecha  por  Warming  en  Lagoa  Santa,  Minas  Gerais,  Brasil.  Sin  embargo,  con  la 
lutura  sinonimizacion  de  P.  lindmanii  (Malme)  Hoehne  (Morales,  en  prep.), 
dentro  de  esta  especie,  su  rango  se  extendera  notablemente.  A  pesar  de  ser 

relativamente  comun  en  Brasil  y  Paraguay,  es  conocida  en  Bolivia  por  menos  de 
tres  colecciones. 

Especinienes  representalivos  examinados:  BOLIVIA.  Santa  Cruz:  Velasco,  Cerro  Pelao,  Guillen  & 
Suruln  125i(MO,  USZ). 

11.  Rauvolfia  mollis  S.  Moore,  Trans.  Linn.  Soc.  London,  Bot.  Ser  2,  4:393. 1895. 

Rauvolfia  mollis,  no  reportada  anteriormente  para  Bolivia  (Rao  1956),  es  una 
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especie  cercanamente  relacionada  con  R.  ligustrina  Willd.  ex  Roem,  &  Schult. 

y  ambas  especies  pueden  confundirse  con  facilidad,  ya  que  los  caracteres  que 

las  separan  citados  por  Rao  (1956)  algunas  veces  tienden  a  traslaparse.  En 

terminosgenerales,  R.  mo/ /is sereconocedeR.  ligustrina  por  susinflorescencias 

largamente  pedunculadas  y  el  indumento  usualmente  hirsuto  de  tallos  e 
inflorescencias. 

Especimenes  representatives  examinados:  BOLIVIA.  Beni:  Mamore,  104  km  al  N  de  Trinidad,  camino 

a  San  Joaquin,  Moraes  et  al.  1521  (LPB).  Santa  Cruz:  Velasco,  San  Juancito,  27  km  al  N  de  San  Ignacio, 
Seidd  &  Beck  379  (LPB,  MO,  SI). 

12.  Stipecoma  peltigera  (Stadelm.)  MilU.  Arg.,  Fl.  Bras.  6(1):176.  1860.  En  la 

monograf  ia  de  Woodson  (1936),  Stipecoma  era  conocido  unicamente  por  menos 
de  seis  colecciones,  de  los  estados  de  Bahia,  Goias,  Minas  Gerais  en  Brasil.  Sm 

embargo,  el  incremento  de  la  actividad  botanica  en  dicho  pais  en  el  ultimo  siglo 

ha  incrementado  notablemente  el  numero  de  especimenes  de  esta  especie. 

Anteriormente  endemico  para  Brasil,  es  reportado  por  primera  vez  para  Bolivia. 

Fspecimenes  representativos  examinados:  BOLIVIA.  Santa  Cruz:  Chiquitos,  I. a  Mina,  Motacuzal, 
Chochi,  Wood  &  Landivar  17548  (K,  LPB). 

13.  Vinca  major  L.,  Sp.  Pi.  1:209.  1753.  Esta  hierba  de  origen  europeo  ha  sido 

introducida  ampliamente  en  los  tropicos  y  se  puede  encontrar  en  algunos  sitios 

cercanos  a  la  Paz  creciendo  escapada  de  cultivacion. 

Especimenes  representativos  examinados:  BOLIVIA.  La  Paz:  Murillo,  Jardion  Botanico  Municipal, 
Solomon  J5602  (LPB,  MO). 

NUEVA  SINONIMIA 

1.  Himatanthus  sucuuba  (Spruce  ex  Miill.  Arg.)  Woodson,  Ann.  Missouri  Bot. 
Gard.  25:198. 1938  [19371.  Plumena  succuha  Spruce  ex  Mull.  Arg.,  Fl.  Bras.  6(1):40. 
1860.  TlPO:  BRASIL.  AMAZONA.S:  Manaus,  Oct  18.51  (fl),  Spruce  1848  (holOTIPO:  K, 
ISOTIPOS:  F,  P). 

Himatanthus  tarapotensis  (K.  Schum.  ex  Markgr)  Plumel,  Bradea  5(supl.j:50.  1991.  Plumeria 

tarapotensis  K.  Schum.  ex  Margr,  Notizbl.  Bot.  Gart.  Berlin-Dahlem  II:  .339.  1932.  TiPO: 
AMAZC^NAS:  Remate  dos  Males,  Ducke  21607  (holoth'O:  RB;  ISOTIPO:  P). 

El  basionimo  de  Himatanthus  tarapotensis  fue  incluido  anteriormente  en  la 

sinonimia  de  H.  succuha  por  Woodson  (1938),  pero  fue  elevado  al  rango  de  especie 

por  Plumel  (1991).  Sin  embargo,  las  diferencias  mencionadas  por  Plumel  para 

distinguir  ambas  especies  (hojas  oblongas  en  H.  succuha  vs.  hojas  elipticas  en  H. 

tarapotensis)  no  son  consistentes  ni  relevantes  para  mantener  ambos  taxas  como 

entidades  diferentes,  pues  corresponden  a  leves  variantes  morfologicas,  sin 

ninguna  discontinuidad  evidente  o  aislada.  Ademas,  las  colecciones  tipo  no 

difieren  en  el  resto  de  caracteres  morfologicos  (e.g.,  mf  lorescencia,  f  lores). 

2.  Prestonia  tomentosa  R.  Br,  Mem.  Wern.  Nat.  Hist.  Soc.  1:70. 1811.  Tipo:  BRASIL.  Rio 
DE  JANHIRO:  Rio  de  Janeiro,  s.d.  (f  1),  Banks  684  (holotipo:  BM,  foto  en  BM,  INB,  NY). 
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Frfstoniii  coynutiscpahi  Rusby.  N4em,  New  York  Bot.  Card.  7:320.  1927,  syn.  nov.  Pixstouia 

ceplnilanlha  Rusby,  Mem.  New  York  Bot.  Card.  7:3.30.  1.927,  syn.  nov.  TlPO:  BOLIVIA.  La  Paz: 
Ixiamas.  17  Die  1921  (Id),  Cardenas  1928 (i lOl.OTlPO:  NY;  isoTlPO.s:  K,  NY  n.v.). 

Prestonia  cornutiscpala  y  P.  ccphalanta  fueron  descntas  basadas  en  la  misma 

coleccion  tipo.  Prestonia  cornutisepala,  descrita  originalmente  para  Bolivia,  no 

fue  incluida  en  la  inonografia  de  Woodson  (19.36).  La  coleccion  tipo  no  difiere 

en  ninguna  forma  del  tipo  de  P.  tomentosa,  y  por  lo  tanto  debe  ser  sinonimizada. 

3.  Tabernaemontana  vanheurckii  Mull.  Arg.,  Observ.  Bot,  168.  1871.  TiPO:  PHRU. 

San  Martin:  cerca  de  Tarapoto,  1855-1856  (11),  Spruce  "^209  (holotipo:  AWH; 
LSOTIPOS:  BM,  BP,  BR,  C,  CGE,  E,  G,  GH,  GOET,  K,  L,  MO,  NY). 

Tabernaemontana  Hn\;_uictilata  Rusby  Mem.  New  York  Bot.  Gard.  7:324.  1927,  .syn.  nov.  TlPO. 

BOLIVIA.  La  Paz:  Huachi,  cabeceras  del  Rio  Bent,  21  Ago  1921  (fl).  White  461 
(holotipo:  NY;  LSOTIPOS:  GH,  US). 

Tabernaemontana  unguiculata  fue  incluida  en  la  sinonimia  de  T.  heterophylla 

por  Leeuwenberg  (1994).  Sin  embargo,  despues  del  estudio  de  las  colecciones 

tipos  de  ambas  especies,  es  claro  que  T.  unguiculata  es  coespecilica  con  T. 

vanheurckii  y  por  lo  tanto,  debe  ser  reinovidade  la  sinonimia  de  T.  heterophylla, 

tal  y  como  fue  previamente  propuesto  por  Killeen  et  al.  (1993). 
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ABSTRACT 

Stellaria  oxyphylla  B.L.  Rob.  has  been  rediscovered  in  northern  Idaho;  a  taxon  rarely  noted  in  the  htera- 
ture  since  its  original  description  m  1898.  Our  study  indicates  that  Stellaria  oxyphylla  is  congeneric 

with  Pieudostellaria,  thus  the  new  combination  is  provided.  The  three  western  North  American  mem- 
bers oi  Pseudostellaria  have  six  capsular  valves  that  dehisce  by  rolling  back  tightly  2  or  .3  revolutions, 

lorming  a  shallow  dish,  thus  exposing  the  seeds.  Pseudosld  laria  oxyphylla  differs  from  P  .sierrae  Rabeler 

&  R.L  Hartman  and  F.jamesiana  (Torr)  WA.  Weber  &  R.L  Hartman  m  having  internodal  lines  of  hairs 

(0.5-5  mm  wide)  on  the  stems  and  branches  of  the  inflorescences,  but  like  the  last  taxon,  the  stems  of  P 
oxyphylla  are  square  in  cross  section.  In  general  appearance,  P  oxyphylla  is  most  similar  to  P  jamesiana, 

the  congener  widely  distributed  in  the  western  United  States,  Pseudostdlaria  oxyphylla  and  P  sierrae 

share  a  reduction  in  stamen  number  from  10  to  5  and  seeds  with  elongate,  rounded  tubercles  each  with 

5  to  12  or  more  minute  stipitate  glands  or  conical  projections,  respectively.  Pseudostellaria  oxyphylla  is 

found  along  stream  banks,  often  under  and  near  conifers. 

RESUMEN 

Se  ha  redescubierto  Stellaria  oxyphylla  B.L.  Rob.  en  el  norte  de  Idaho;  un  taxon  raramente  presente 

en  la  bibliografia  desde  que  se  describio  en  1898.  Nuestro  estudio  indica  que  Stellaria  oxyphylla  es 

congenerica  con  Pseudostellaria,  por  lo  que  se  hace  una  nueva  combinacion.  Los  tres  miembros  del 

oeste  de  Estados  Unidos  de  Pseudostellaria  tienen  seis  valvas  en  su  capsula,  que  se  abre  enroUandose 

hacia  atras  2  6  3  vueltas,  formando  un  plato  piano,  exponiendo  de  este  modo  las  semillas. 

Pseudostellaria  oxyphylla  difiere  de  P  sierrae  Rabeler  &  R.L.  Hartman  y  P.  jamesiana  (Torr.)  W.A. 

Weber  &r  R.L.  Hartman  por  tener  lineas  de  pelos  internodales  (0.3-5  mm  de  ancho)  en  los  tallos  y 
ramas  de  las  milorescencias,  pero  como  el  ultimo  taxon,  los  tallos  de  P  oxyphylla  son  cuadrados  en 

seccion  transversal.  En  su  aspecto  general,  P  oxyphylla  es  mas  semejante  a  P.jamesiana,  el  congenere 

ampliamente  distribuido  en  el  oeste  de  los  Estados  Unidos.  Pseudostellaria  oxyphylla  y  P.  sierrae 

comparten  una  reduccion  en  el  numero  de  estambres  de  10  a  5,  y  semillas  con  tuberculos  alargados  y 

redondeados,  cada  uno  con  3  a  12  o  mas  glandulas  cstipitadas  diminutas  o  proyecciones  conicas, 

respectivamente.  Pseudostellaria  oxyphylla  se  encuentra  a  lo  largo  de  los  bancos  de  torrentes,  a 

menudo  debajo  y  cerca  de  conlferas. 

Stellaria  oxyphylla  B.L.  Rob.  has  rarely  appeared  in  the  literature  since  it  was 
described  in  1898.  Most  recently,  the  taxon  was  relegated  to  synonymy  under 

Stellaria  calycantha  (Ledeb.)  Bong,  as  C.L.  Hitchcock  considered  it  "the  robust 
extreme"  of  that  taxon  (Hitchcock  et  al.  1964).  Rabeler  (1986)  considered  Stellaria 
oxyphylla  distinct  from  the  S.  calycantha  complex  and  placed  it  tentatively 
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under  Pseudostellaria  jamesiana  (Torr.)  W.A,  Weber  &  R.L.  Hartman.  Our  re- 

cent collaboration  on  the  Caryophyllaceae  for  Flora  of  North  America  (Hart- 
man  &  Rabeler  in  prep.),  necessitates  that  we  resolve  the  taxonomic  status  of 

this  plant.  Recent  field  work  has  provided  new  material  and  information  on  the 

geographic  and  ecological  distribution  of  this  taxon.  Populations  of  P.  oxyphylla 

appear  restricted  to  stream  margins  m  the  St.  Joe  Mountains,  Kootenai  and 

Shoshone  counties,  Idaho,  an  area  where  P  jamesiana  is  absent.  It  likely  repre- 
sents a  taxon  of  conservation  concern  but  intensive  field  studies  are  warranted. 

After  studying  the  available  material  of  Stellaria  oxyphylla  again,  espe- 
cially in  light  of  our  recent  description  of  Pseudostellaria  sierrae  Rabeler  & 

R.L.  Hartman  and  its  relationship  to  P.  jamesiana  (Rabeler  &  Hartman  2002), 

we  conclude  that  these  species  are  congeneric.  We  here  make  the  following  new 

combination,  P.seucio,sfd/aria  ox^/phy /la  (B.L.  Rob.)  R.L.  Hartman  &  Rabeler  The 

description,  illustration  (Fig.  I),  and  geographic  and  ecological  notes  supple- 

ment the  only  other  published  account  of  the  species— the  type  description. 
We  investigated  the  relationship  between  the  North  American  and  Asian 

species  of  Pseudostellaria  when  P.  sierrae  was  described  (Rabeler  &  Hartman 

2002);  an  overview  of  the  genus  can  also  be  found  m  that  article.  At  least  one 

synapomorphy  unites  the  western  United  States  members  of  Pseudostellaria:  six 

capsular  valves  that  dehisce  by  rolling  back  tightly  2  or  3  revolutions,  forming  a 

shallow  dish  exposing  the  basal  placentae  with  1  or  2  seeds  that  may  persist,  at 

least  briefly,  prior  to  dispersal.  In  general  appearance,  P  oxyphylla  is  most  simi- 
lar to  Pjamesiana.  Pseudostellaria  oxyphylla  and  P  sierrae  share  a  reduction  in 

stamen  number  from  10  to  5  and  have  seeds  with  elongate,  rounded  tubercles 

each  having  5  to  12  minute  stipitate  glands  or  conical  projections,  respectively. 

All  three  taxa  have  rhizomes  with  occasional  axillary  buds,  but  unlike  P 

oxyphylla,  Pjaniesiana  has  tuberous  thickenings  of  the  rhizomes,  while  P  sierrae 

has  tuberous,  cigar-like  thickened  roots.  Considerable  excavation  of  the  rhizomes 
of  several  plants  of  P  oxyphylla  did  not  reveal  additional  perennating  structures. 

Unfortunately,  very  few  fully  mature  seeds  are  preserved  for  these  taxa  on  her- 
barium specimens;  this  is  especially  true  for  Pjamesiana.  Unlike  Psierrae  (northern 

California)  and  Pjamesia na  (widespread),  with  geographical  ranges  that  overlap 

in  part,  P  oxyphylla  appears  to  be  disjunct  (rom  the  latter  taxon. 

Pseudostellaria  oxyphylla  (B.L.  Rob.)  R.L.  Hartman  &  Rabeler,  comb,  nov  (Fig. 
l).  Basionym:  Stellaria  oxyphylla  B.L.  Rob,,  Bot.  Gaz.  (Crawfordsville)  25:165,  pi.  13, 
fig.  5, 1898.  Ahine  oxyphylla  (B.L.  Rob.)  A.  Heller,  Cat.  N.  Amer.  pL,  ed.  2,  p.  4. 1900. 

Type:  U.S.A.  IDAHO,  Kootenai  Co.:  on  .St.  Joseph's  River  [?],  Wies[s]ner's  Peak, 
Sandberg,  MacDougal  and  Heller  608,  8  Jul  1892  (fl),  1,800  in  (holotype:  GH!; 
ISOTYPES:  CAS!,  NY!,  PHI,  POM!,  US!). 

Perennial,  mostly  glabrous  herb,  erect  to  sprawling,  20-25  cm  tall,  with  stems 
arising  singly,  at  varying  intervals,  along  rhizomes.  Roots  vertical  to  spreading, 

filiform,  1-8  cm  long  or  more;  rhizomes  often  extensive,  branched,  whitish  to 
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Fig.  1.Pseurfosfe//af;flo>fyp/?y//a.  A.  and  B.,  habit,  the  Stem  in  A.  detached  from  the  base  with  rhizome,  to  the  right  in  B.C. 

Flower.  D.  Sepal.  E.  Gynoecium  with  one  stamen  attached.  F.  Capsule,  dehisced,  with  subtending  calyx.  G.  Upper  intern- 

ode,  side  opposite  the  internodal  line  of  pubescence. 

tan,  square  in  cross  section  to  rounded  with  age,  0.5-1  mm  in  diameter,  shiny, 
internodes  0.1-2  cm  long  or  more,  when  internodes  contracted  achlorophyllous 
bracts  often  dense,  overlapping,  axillary  buds  2-3  mm  long.  Stems  mostly 

simple,  square  in  cross  section,  internodes  1-5  cm  long  or  more  below,  1-2.5  cm 
long  in  inflorescence,  glabrous  except  for  a  dense,  mternodal  line  of  pubescence, 

0.5-5  mm  wide,  trichomes  straight  to  curly,  most  recurved,  umseriate  of  5-9 
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elongate  cells  (possibly  somewhat  glutinous  as  evidenced  by  debris  adhering 

to  older  material).  Leaves  opposite,  sessile,  the  primary  leaves  8-1 1  pairs  on  main 

stem,  lanceolate  to  lance-elliptic,  ascending  to  spreading,  6-12  x  0.7-1.2  cm,  little 
reduced  above,  exstipulate,  bases  connate  with  transverse  margin  0.3-0.6  mm 
wide,  leaf  surface  flat,  often  pustulate  (30x),  margins  often  revolute,  smooth  to 
granular  or  sometimes  papillate,  sparsely  ciliate  proximally,  midrib  often 

sparsely  pubescent  adaxially,  smooth,  shiny,  and  often  prominent  abaxially. 
Inflorescence  consisting  of  paired  flowers,  or  one  abortive,  on  pedicels  often 

terminating  secondary  branches  in  the  distal  3-7  axils,  progressively  reduced 

upward  from  pairs  of  normal  leaves  to  scarious  bracts,  lanceolate  to  linear-lan- 
ceolate, 2-10  mm  long;  pedicels  1.5-4.5  mm  long.  Flowers  perfect,  chasmo- 

gamous,  regular;  sepals,  inner  lanceolate,  outer  narrowly  ovate,  6.5-7  x  1.5-2.5 
mm,  glabrous,  margins  narrowly  scarious,  ciliolate  in  proximal  half,  midrib  and 
lateral  pair  ol  nerves  obscure,  becoming  evident  in  fruit,  acute  to  acuminate,  in 
fruit  proximal  1/5  ol  sepals  olten  with  a  thickened,  elliptical  patch;  petals  5, 

white,  strap-shaped,  expanding  to  twice  the  width  distally,  8-9  x  1.5-2  mm, 
broadly  notched,  notch  0.8-1  mm  deep,  the  lobes  rounded;  stamens  5,  each  with 
a  circular,  thickened,  basal  gland  2-2.5  times  the  filament  width,  alternating 

with  the  petals,  filaments  4-4.5  mm  long,  anthers  yellow;  ovary  3-carpellate, 
with  6-12  ovules;  styles  3,  3.5-4  mm  long,  stigma  terminal  and  adaxial,  linear, 

minutely  papillate  (30x).  Capsule  ovoid,  4-4.5  mm  long;  valves  6,  dehiscing  by 
rolling  back  tightly  2-3  revolutions,  forming  a  shallow  dish  exposing  the  basal 

placentae  and  plump  funiculi.  Seeds  1-2,  reddish-brown,  2.5-2.6  mm  long,  cir- 

cular, plump,  radicle  prominent,  mature  seeds  with  most  tubercles  broadly  coni- 
cal to  elongate,  rounded,  interdigitatmg,  each  with  8-12  or  more  stipitate  glands 

ca.  0.015  mm  long  or  less  (50x). 
During  the  August  visit  to  Pine  Creek,  most  of  the  inflorescences  were 

brown;  most  of  the  fruit  aborted.  This  is  likely  a  consequence  of  the  dry  summer 
Similarly,  it  is  very  difticult  to  find  fruiting  material  and  seeds  of  PseudostcUaria 

jamesiana,  in  part  because  the  fruits  and  seeds  frequently  abort  or  mature  late 
in  the  fall  and  thus  are  seldom  collected. 

While  this  species  has  been  known  for  over  a  century,  to  our  knowledge  it 

had  been  collected  only  twice,  and  never  in  iruit.  The  only  collection  subse- 
quent to  the  type  was  gathered  by J.H.  Christ  in  1940  (Ch  rist  10949,  NY).  In  Au- 

gust of  2000,  Hartman  relocated  it  and  returned  in  June  oi  2001  to  obtain  addi- 
tional material.  The  known  geographic  range  appears  restricted  to  the  St.  Joe 

Mountains  and  vicinity:  extreme  west-central  Shoshone  and  southeastern 
Kootenai  counties,  Idaho. 

Specimens  e.vamined:  U.S.A.  Idaho.  Kootenai  Co.:  St. Joseph  Ri\'er  I?],  W'ieslslners  Peak,  1.800  m,.  8Jul 
1892,  Sandhci-i!,,  MacDou^al,  &  Vleller608  (hoi.otype:  GH;  isotypes:  CAS.  NY,  PH,  POM,  US);  Pine  Creek, 
just  before  Middle  Fork  Pine  Creek,  on  jeep  i  rail  to  Ntount  Wiessner,  T47N  RIE  515,  2,800  ft.,  25  Aug 

2000.  Hartman  70-111  (MICH,  MONT.  RM);  Pme  Creek,  0.5  air  mi  NE  of  Middle  Fork  Pine  Creek.  T47N 
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RIE  S12,  2,700  ft.,  25  Aug  2000,  Hartman  704J0 (MICH,  RM),  12Jun  2001.  Hartman  7W73  (ID,  MICH, 

NY,  RM,  UC,  WTU).  Shoshone  Co.:  clifls  along  St.  Joe  River,  7  mi  N  of  Calder,  19  May  1940,  Christ 
10949  (NY). 

The  only  floristic  work  that  treats  Stellaria  oxyphylla  as  a  recognized  taxon  is 

the  unpubhshed  "Manual  of  the  Flora  of  Northern  Idaho"  by  Carl  Epling  and 
Joseph  Ewan  dated  1941  (page  258  of  1121  page  manuscript,  original  at  MO;  cop- 

ies at  RM,  UC,  provided  by  Alan  Whittemore). 

Several  locations  were  visited  along  the  St.  Joseph  River,  including  the  seg- 

ment in  the  vicinity  of  Christ's  collecting  site,  but  Pseudostellaria  oxyphylla 

was  not  relocated.  The  habitat  is  given  as  "cliffs,"  perhaps  at  their  bases.  Ac- 

cording to  the  late  Douglass  Henderson,  "Christ's  labels  are  to  be  viewed  as  "prob- 
ably inaccurate""  (letter  to  Rabeler,  Sep  1987). 
After  Hartman  discovered  populations  of  the  taxon  along  Pine  Creek,  south 

of  Pinehurst,  he  hiked  the  switchbacks  from  the  southwest  to  the  saddle,  ca. 

6,000  feet  elevation,  between  Latour  Peak  (6,408  feet)  and  Mount  Wiessner  (6,185 
feet).  Neither  suitable  habitat  for  nor  populations  of  Pseudostellaria  oxyphylla 
was  encountered  on  the  slopes  and  drainages. 

ECOLOGY 

Pseudostellaria  oxyphylla  appears  restricted  to  banks  along  perennial  streams 

and  rivers  and  adjacent  moist  sites;  often  under  conifers  or  at  the  edge  of  conif- 
erous forests.  Due  in  part  to  an  often  extensive  rhizome  system,  20  to  100  or 

more  flowering  stems  were  found  scattered  in  these  sites  that  often  dry  out  over 
the  summer.  On  Pme  Creek,  the  scattered  populations  were  found  over  a  2.5  mile 
stretch  of  the  creek  valley. 
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ABSTRACT 

Three  species  of  Prenanfhes  occur  in  Texas.  Prenanthcscarrh  Singhurst,  O'Kennon.  &  Holmes  isde- 
scribed  as  a  new  species  endemic  to  the  Edwards  Plateau  vegetational  region.  Prcnanthes  altissima  is 

known  only  fromjasper  and  Newton  counties  in  extreme  southeastern  Texas.  Prenanthes  harhata  is 

more  widespread  but  rare  in  rich  hardwood  and  pme-oak  forests  in  the  Piney  woods  of  eastern  Texas, 

with  one  record  m  the  Post  Oak  Savannah  of  Lamar  County.  A  key  to  species,  descriptions,  distribu- 
tion n^ap,  and  lists  of  exsiccatae  are  included. 

RESUMEN 

En  Texas  hay  tres  especies  de  Prencmi/ics.  Se  describe  Prenanthes  carrii  Singhurst,  O'Kennon,  & 
Holmes  como  especie  nueva  endemica  de  la  region  de  vegetacion  de  Edwards  Plateau.  Prenanlhes 

altissima  se  conoce  unicamente  de  los  condados  de  Jasper  y  Newton  en  el  extremo  sureste  de  Texas. 

Prenanthes  harhata  es  mas  frecuente  pero  raro  en  los  bosques  de  madera  dura  y  de  pino-roble  en  los 
pinares  del  este  de  Texas,  con  una  cita  en  la  sabana  de  Post  Oak  del  condado  de  Lamar.  Se  incluye  una 

clave  de  especies,  descripciones,  mapas  de  distribucion,  y  hstas  de  exsicatas. 

INTRODUCTION 

Correll  and  Johnston  (1970)  recognized  two  species  of  PrcnanthesL.  in  Texas. 
One,  P.  altissima  L.  was  identified  from  three  specimens  all  collected  the  same 

year  from  the  same  location  ni  Newton  County.  Prenanthes  harhata  (T.  &  G.) 

Milstead  ex  Cronquist  was  identified  from  two  specimens,  one  each  fromjas- 
per and  Nacogdoches  counties.  By  1993  knowledge  of  the  genus  in  Texas  was 

based  upon  seven  additional  collections  of  P.  harhata  and  two  additional  col- 
lections of  P.  altissima.  In  1993  and  1994  Singhurst  (1996)  conducted  a  status 

survey  of  P.  harhata  in  Texas  that  increased  the  understanding  of  its  distribu- 
tion and  habitat  restrictions.  That  survey  prompted  the  present  expanded  study 

The  purpose  of  the  present  paper  is  to  (1)  describe  a  new  species  of 
Prenanthes  from  the  Edwards  Plateau  vegetational  region  of  Texas,  (2)  report 
the  additional  information  regarding  the  Texas  distribution  of  P.  altissima  and 

P.  harhata,  (3)  provide  a  key  to  distinguish  the  three  species  in  Texas  and  (4) 

SIDA21(1):  181 -191.2004 



182  BRIT.ORG/SIDA  21(1) 

remark  on  the  rarity  and  abundance  of  all  species  treated.  Field  research  and 

collections  made  between  1993  and  2003  form  the  primary  basis  of  this  study 

The  majority  of  specimens  collected  are  deposited  in  the  Baylor  University  I  ]er- 
barium  (BAYLU).  Other  specimens  from  ASTC,  BRII  LAMU,  Rice  University 

Herbarium,  Houston  Texas  (hereafter  cited  as  RICE),  SBSC,  TAES,  TAMU,  TEX- 
LL,  US,  and  the  personal  herbarium  of  Steve  Orzell  and  Edwin  Bridges  were 
examined  and  annotated. 

Cultivation  studies  of  both  P.  harbaUi  (1993-1994)  and  P.  allissima  (1998) 
were  conducted  at  the  Stephen  E  Austin  Arboretum  and  Tucker  Estate, 
Nacogdoches,  Texas.  The  new  species  was  cultivated  m  2003  at  the  residence  of 

O'Kennon  in  Eort  Wbrth.  Though  hmited,  these  cultivation  studies  provided 
growth)  form  inlormation  that  was  otherwise  unavailable. 

TAXONOMIC  TREATMENT 

Prenanihes  L,  Sp.  Pi.  797-798. 1753. 
NuJw/u.sCass.,  Did.  Sc,  Nat.  34:04,  1825. 

Perennial  herbs  with  milky  juice  and  tuberous  roots.  Leaves  alternate,  simple 

and  entire  to  toothed  to  few-lobed  or  deeply  cleft,  or  lower  ones  sometimes  sev- 

eral-foliate. Capitula  mostly  numerous  in  an  elongate,  erect  and  often  nodding 
paniculiform  capitulescence;  flowers  ligulate,  perfect,  5-15  m  number,  white, 

yellow-white,  to  greenish-white;  involucres  cylindric,  of  4-8  principal  phyllar- 
ies,  the  outer  phyllaries  (bracts)  much  reduced;  receptacles  epaleate.  Cypselae 

cylmdric  or  nearly  so,  glabrous,  mostly  reddish-brown,  multicostate;  pappus 
of  numerous  deciduous  capillary  bristles. 

Prcnanthes  is  a  genus  of  approximately  40  species  (Rao  &  Datt  1996)  with 

a  predominantly  north  temperate  distribution  except  for  one  species  of  south 
central  Africa  (Milstead  1964).  Two  subgenera  are  recognized.  Subgenus  Nahalus 
includes  all  species  of  North  America  and  northeast  Asia,  while  the  European 
and  African  species  are  in  subgenus  Prcnanthes.  Classification  of  the  genus  is 

complicated  by  frequent  hybridization  and  by  extreme  morphological  varia- 
tion (Cronquist  1980). 

Plants  of  the  genus  are  commonly  known  as  rattlesnake  root,  cankerweed, 

or  gall  of  the  earth.  The  name  Prenanthcs  is  from  Greek  prenes  (drooping)  and 
anthc  (i lower).  This  name  refers  to  the  nodding  habit  of  the  capitula. 

KEY  TO  THE  SPECIES  OF  PRENANTHHS  IN  TEXAS 

1.  Capitula  5-6  flowered;  involucres  with  5-6  principal  phyllaries,  glabrous    P.altissima 

1.  Capitula  10-15  flowered;  involucre  with  6-8  principal  phyllaries,  pubescent  with 
long  coarse  hairs, 

2.  Lower  and  midstem  leaves  shallowly  or  deeply  pinnately  lobed,  the  upper  lan- 

ceolate to  oblong;  petioles  usually  shorter  than  the  blades;capitulescence  race- 

nnose  to  slightly  paniculate   .   p.  barbata 
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2.  Lower  and  midstem  leaves  sagittiform,  the  upper  ovate  to  triangular-deltate; 
petioles  usually  longer  than  the  blades, capitulescense  paniculate   P.carrii 

Prenanthes  allissima  L.,  5p.  Pi.  797. 17.53.  Nahalus  altissimusiL.)  Hook.,  Fl.  Bor.  Amer. 
1:294. 1833.  Type;  LINN;  IDC  microriche  177.536.III.1. 

Prenanthc'i  allisiima  L.  van  cinnamomea  Fern..  Rhodora  10:95.  1908,  Tvrn:  U.S.A.  MISSOURI: 
Monteer,  5  Oct  1905.  Bush  .3.5.34  ( i  lOLOTYPE:  GH). 

Perennial  herbs  from  a  thick  and  knotty  conn-like  taproot.  Stems  erect  to  200 
cm  tall,  glabrous,  striate,  the  upper  portions  not  branched  or  rarely  so,  leafy 
towards  the  base  and  sparse  to  leafless  in  the  immediate  vicinity  of  the 

capitulescence.  Leaves  ovate  to  triangular,  3-5  lobed,  2-14  x  1.5-12  cm,  the  lower 
ones  sometimes  withered  before  anthesis  but  can  also  be  present;  venation  pin- 

nate, with  4-6  pairs  of  prominent  secondary  nerves  separating  from  the  midvein 

at  an  angle  of  ca.  45°,  the  nerves  arcuate,  tertiary  and  quartenary  nerves  reticu- 
late, surfaces  glabrous  to  vi  1  lous;  bases  widely  cordate  to  an  obtuse  insertion  at 

the  petioles,  margins  dentate,  the  teeth  0.5-1  cm  distant,  apices  acute  to  acumi- 

nate; petioles  0.5-8.5  cm  long,  wingless  throughout  its  length;  upper  leaves  re- 
duced m  size;  deltoid  to  reniform,  shortly  petiolate,  margins  slightly  dentate. 

Capitulescene  paniculate,  heads  disposed  in  loose  axillary  clusters  in  upper 

axils,  20-28  cm  tall.  Capitula  slender,  12-15  mm  long;  peduncles  to  2-3  mm 

long,  puberulent;  bracts  (outer  phyllaries)  lanceolate  to  ovate,  1-2  mm  long, 
apices  acuminate,  margins  puberulent;  primary  phyllanes  5, 10-12  mm  long, 
lanceolate,  green  to  lilac,  apices  acuminate,  glabrous.  Florets  white,  5-6  in  num- 

ber, 10-11  mm  long,  tubes  ca.  6  mm  long,  ligules  5  mm  long,  5-nerved,  teeth  5, 
linear,  sparingly  glandular,  surfaces  glabrous,  anthers  4  mm  long;  stigmatic 

surfaces  densely  hispid  to  setose.  Cypselae  obscurely  5-angled,  5  mm  long, 

golden-brown.  Pappus  bristles  ca.  40-50,  yellow-brown,  ca.  8-9  mm  long,  mar- 
gins finely  scabrid. 

Disfj'ibution.— Known  only  from  Jasper  and  Newton  counties  in  extreme 
southeast  Texas  (Fig.  1);  also  Quebec  to  Maine,  S  to  Georgia,  Tennessee,  Kentucky, 
Arkansas,  and  Louisiana. 

Phenology— Flowering  from  late  August  through  October 
Specimens  examined.  TEXAS.  Jasper  Co.:  Sally  Withers  Lake  area,  Autumn  1974,  Watson  s.n.  (RICHJ 

Newton  Co.:  FR  1414  about  3  mi  SE  of  Burkeville,  23  Mar  1969,  CorrcU  .36864  (TEX-LLj:  FR  1414 

about  3  mi  SE  of  Burkeville.  15  Oct  1969,  Correll38172  (TEX-LL);  FR  1414,  about  3  mi  SE  of  Burkcvil le, 

29  Oct  1969.  Condi  &  Condi  38217  (TEX-LL);  Scrappm  Valley,  25  Oct  1974,  Walson  s.n-  Scrappm 
Valley  Preserve,  Temple  Inland  Property,  12  mi  NNE  of  Burkeville,  2  Apr  f998,  Singhurst  &  Watson 

6.548(BAYLU):  jci.  FM  645 and  Hickman  Creek,  W  on  Hickman  Creek  0.4  mi,  3  Apr  1998,  Singbu  rst  & 

Watson  6559  (BAYLU);  Canyon  Rim  Trail,  Tex.  Hwy  87,  0.5  mi  N  of  Mayflower  Community,  30  Sep 

2001,  Holmes  11997 &  Singhurst  (BAYLU);  Louisiana  Pacific  Corp.  Nature  Trail,  4  mi  N  of  jet,  of  Tex. 

Hwy  87  and  R255  on  Hwy  87,  23  Sep  2003,  Singhurst  12494  (BAYLU):  Tex.  Hwy  87,  2,1  mi  S  of  jet. 

with  Te.x,  Hwy  63,  SE  on  Co,  Rd,  2,7  mi  to  Simms  Cemetery,  Yellow  Bayou  blulfs  and  banks,  23  Sep 

2003,  Si  ngh  u  rst  12494  (BAYLU). 
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Fig.  1 .  Distribution  map  of  the  genus  Prenanthes  in  Texas.  Prenanthes  altissima  M,  P.  barbata  ▲,  and  P.  carrii  < 

Prenanlhcs altissima  is  known  1  rom  seven  locations  m  the  northern  portion  of 
Jasper  and  Newton  counties.  These  locations  are  the  southwestern  limit  of  P. 

flitissi ma's  distribution  inTexas.  Outside  Texas,  the  nearest  documented  occur- 
rences are  approximately  120  km  distant  in  Evangeline  and  Rapides  parishes, 

Louisiana  (Thomas  &  Allen  1996).  The  nearest  Arkansas  population  (Smith 

1979)  is  about  320  km  distant.  In  Texas  the  species  occurs  on  primary  and  sec- 
ondary terraces  along  stream  banks  of  small  perennial  spring-fed  creeks  and 

banks  o(  larger  streams  with  I  lood  plains  that  support  hardwood  forests. 

Prenanthesaltissima  IS  iissociated  wiihb'agusgrandifoliaMagnoliagrandiflora, 
Acer  harhatum,  Quercus alba, Hamamelis  virginiana,  R  vernalis,  Lindera  ben- 

zoin, Liliu m michauxi i,  lipularia discolor, Sanguinana canadensis, Polygonatuu] 

biflorum, Poly  si  iihumairostichoides,Thclypterishexagonoptera, Trillium  grac' 
He, Spigelia  mari landica, Solidago auriculala, and S. caesia. 
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Cronquist  (1980)  recognized  two  varieties  of  Prenanthes  altissima,  var 

altissima  with  whitish  to  pale  brown  pappus,  occupying  the  greatest  part  ol 

the  distribution  of  the  species,  and  var  cinnamomeaoi  Missouri,  Arkansas,  Loui- 
siana, and,  though  not  cited  by  Cronquist,  presumably  Texas.  This  variety  is 

characterized  by  bright  yellow-brown  or  almost  orange  pappus.  Gandhi  and 
Thomas  (1989)  used  this  varietal  name  to  refer  to  the  Louisiana  forms  of  this 

taxon.  However,  Thomas  and  Allen  (1996)  merged  var  cinnamomea  with  var 

altissima  in  the  Atlas  of  the  Vascular  Flora  oj  Louisiana.  Color  variation  of  the 

pappus  does  not  appear  to  justify  recognition  at  the  varietal  level. 

Prenanthes  barbata  (Torr  &  A.  Gray)  W.L.  Milstead  ex  A.  Cronquist.  Brittonia 
29:223. 1977.  Nahalusfraseri  DC.  var.  harhatus  Torr.  &  A.  Gray,  Fl.  N.  Amer  2:481. 
1843.  Prenanthes  serpentaria  Pursh  var  harbata  (Torr  &  A.  Gray)  A.  Gray,  Syn.  Fl. 
N.  Amer  1(2):  434. 1886.  Nahalus  harhatus  (Torr  &  A.  Gray)  Heller,  Muhlenbergia 
1:8. 1900.  Nahalus  serpentaria  Pursh  var  harhatus  (Torr  &  A.  Gray)  Mohr,  Contr 
U.S.  Natl.  Herb.  6:755.  1901.  TYPE:  U.S.A.  ALABAMA:  Buckley  s.n.  (syntype:  GH; 
ISOSYNTYPE:  NY).  The  GH  specimen  is  here  designated  as  lectotype.  The  other 

syntype  cited,  Machride  .s.n.  Irom  the  Saluda  Mountains  of  [Polk  Co.,  North  Caro- 
lina], was  not  located  but  trom  location  seems  to  reter  to  P.  serpentaria  Pursh. 

Perennial  herbs  from  thick  corm-like  taproots,  occasionally  connected  by  slen- 

der rhizomes.  Stems  erect,  50-150  cm  tall,  simple  below,  glabrous,  the  upper 

portions  often  branched,  glabrate  to  pilose  to  hispid  to  semiarachnose  to  vil- 

lous, leafy  except  in  the  immediate  vicinity  of  the  capitulescence.  Leaves  oblan- 

ceolate  to  spatulate,  5-20  x  1.5-5  cm,  the  lower  ones  usually  withered  before 

anthesis,  venation  pinnate,  with  4-6  pairs  of  prominent  secondary  nerves  sepa- 
rating from  the  midvem  at  an  angle  of  ca,  45  degrees,  the  nerves  straight  to 

arcuate,  tertiary  and  quartenary  nerves  reticulate,  surfaces  glabrate  to  sparingl  y 

puberulent-pilose;  bases  attenuate,  the  lower  to  long  winged  petioles,  margins 

entire  to  denticulate  to  dentate  to  lacerate-parted  (especially  lower  leaves),  the 

teeth  1-2  cm  distant,  apices  acute  to  rounded;  petioles  0.5-6.5  cm  long,  winged 
for  most  of  its  length;  upper  leaves  reduced  in  size;  elliptic  to  oblanceolate,  sessile 

to  shortly  petiolate,  margins  mostly  entire  to  denticulate  to  less  commonly  den- 

tate to  lacerate-lobed  at  the  bases.  Capitulescene  racemose  to  paniculate,  5-36 
cm  tall.  Capitula  cylindric  to  semicampanulate;  peduncles  to  ca.  1  cm  long, 

glabrate  to  tomentose  to  villous;  bracts  (outer  phyllaries)  lanceolate  to  narrowly 

ovate,  2-5  mm  long,  apices  acuminate,  margins  subentire,  midribs  with  lew  to 

numerous  coarse  bristles;  primary  phyllaries  6-8,  13-16  mm  long,  linear-ob- 
long to  narrowly  lanceolate,  green  to  purplish,  apices  acute  to  rounded  to  an 

acute  point,  finely  puberulent,  occasionally  with  glandular  hairs,  margins  en- 
tire, midribs  with  few  to  numerous  coarse  bristles.  Florets  white,  10-12  in  num- 

ber, 12-13  mm  long,  tubes  ca.  5-6  mm  long,  ligules  5-6  mm  long,  5-nerved,  teeth 

5,  linear,  sparingly  glandular,  surfaces  glabrous,  anthers  5-5.5  mm  long;  stig- 

matic  surfaces  setose-hispid.  Cypselae  obscurely  5-angled,  5-5.5  mm  long, 
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golden-brown.  Pappus  bristles  ca.  50,  white  to  yellow-brown,  ca.  8  mm  long, 
margins  scabrid. 

Distribution.— Eastern  Texas  from  Hardin  County  north  to  Lamar  County 
(Fig.  1);  also  Alabama,  Arkansas,  Georgia,  Kentucky,  Louisiana,  and  Tennessee. 

PhenoZog}'.— Flowering  from  late  August  through  November. 

Specimens  examined.  TEXAS.  Angelina  Co.:  Comp.  94,  Angelma  National  Forest,  ca,  0.7  mi  Soi  junc- 
tion of  FS  Rd  303  and  FS  Rd  302  on  FS  Rd  303,  jet.  of  FS  Rd  303  and  Big  Creek.  11  Nov  1994,  Smghurst 

3609  (B AY LU).  Cass  Co.:  ca.  0.4  air  mi  SW  ol  jct.  of  Te.x.  Hwy  11  and  Tex,  Hwy  8  at  i.inden,  24  0ct 

1994,  Singhurst  3404  (BAYLU).  Cherokee  Co.:  ca.  0.5  air  mi  SE  ol  jet.  ol  U.S.  Hwy  69  and  FM  241,  17 

Nov  1994,  Singhurst  3610  (BAYLU).  Hardin  Co.:  W  side  ol  Silsbee  near  Mill  Creek,  Rd  327,  22  Sep 

1971,  Watson  766,  767,  &r  768  (RICE);  W  oi  Silsbee  on  Tex,  Hwy  327  near  Mill  Creek,  29  Sep  1971, 

Amerson  806  (SMU).  Jasper  Co.:  U.S.  Hwy  96,  ca.  2.0  mi  S  of  Jasper,  10  Oct  1946,  Lundell  &  Lundell 

14674  (TEX);  ca.  3.5  mi  SW  of  Jasper  on  FM  777,  4  Nov  1982,  Agi!v,sgi  8270  (TAMU);  S  of  Walnut  Run 

Creek  on  U.S.  Hwy  96,  1.8  mi  S  of  jct.  U.S.  Hwy  190  and  96  in  Jasper,  29  Oct  1993,  Singhurst  3401 

(BAYLU);  roadside  park  ca.  1.6  mi  S  ol  U.S.  Hwy  190  and  96  m  Jasper,  13  Oct  1982,  Cheatham  s.n. 

(TEX).  Lamar  Co.:  FM  906,  1.4  mi  E  ol  jct.  ol  FM  906  and  US,  Hwy  271  at  Mid  City  18  Oct  2002, 

Singhu rst  &  Harris ! i.H.5(BAYLUJ.  Nacogdoches  Co.:  ca  8  0  mi  NE  ol  Nacogdoches.  4  Oct  1941.  Parks 

1373  (TEX),  1372  (SMU);  Tex.  Hwy  21,  100  yards  W  of  Loco  Bayou,  ca.  0.4  mi  E  of  Co.  Rd,  829.  21  Oct 

1993,  Carr  13246  (TEX-LL);  Little  Loco  Bayou,  ca.  9.0  mi  W  ol  Nacogdoches  on  Tex.  Hwy  21,  ca  2.1  air 
mi  ESF  of  Winter  Hill,  1994, 14  Oct  1993,  Singhurst  3406  (BAYLU);  ca.  1.95  mi  W  of  jct.  of  EM  95  and 

FM  1878,  5  Sep  1994,  Singhu  rst  3407 (BAYLU);  ca.  9.2  mi  NNE  of  Nacogdoches  on  U.S.  1  Iwy  59,  4.5  mi 

SSW  of  Garrison  on  U.S.  Hwy  59, 1  Nov  1993,  Singhu  rst  s.n  (BAYLUJ;  ca.  4.2  mi  NE  of  jci.  ol  Loop  224 

and  EM  1878  in  Nacogdoches  on  FM  1878,  Carrizo  Estates,  5  Sep  1994,  Singhu  rst  3408(BAYLU);  ca.  6.9 

mi  N  W  from  jct.  of  U.S.  Hwy  59  and  FM  343  on  FM  343,  ca.  0.9  air  mi  ESE  of  Winter  Hill,  5  Sep  1994, 

Singhurst  3601  (BAYLU);  Nacogdoches,  W  end  of  Spring  Valley  lOrive,  5  .Sep  1994,  Singhurst  3602 

(BAYLU);  Branch  entering  into  Barnes  Lake,  ca.  1.5  air  mi  SW  of  Barnes  Lake  Dam,  5  Sep  1994,  Singhurst 

340.5(BAYLU).  Newton  Co.:  jct.  of  Clear  Creek  and  U.S.  Hwy  190. 7  Mar  2002,  Si  nghu  rst  11202  (BAYLU). 

Polk  Co.:  Morgan  Creek,  EM  1988, 2.6  mi  SW  of  jct.  Tex.  Hwy  146  and  FM  1988, 27  Sep  1994,  Singhurst 

3403  (lUYI.U).  Rusk  Co.:  ca.  2.5  air  mi  NNE  of  jct.  ol  Tex.  Hwy  322  and  U.S.  Hwy  259,  N  of  Henderson, 

24  Oct  1994,  Singhurst  3402  (BAYLU).  Sabine  Co.:  Comp.  66,  Sabine  National  Forest,  Matlock  Hills, 

ca.  4.4  mi  NE  ol  jct.  of  Tex.  Hwy  21  and  EM  3153,14  Aug  1994,  Singhurst  3606  (BAYLU);  Comp.  69, 

Sabine  National  Forest,  ca.  1.3  mi  E  of  jct,  of  FS  Rd  131  and  FS  Rd  131-Aon  FS  Rd  131-A.  ca.  2.1  air  mi  S 
ol  jct.  of  US,  Hwy  87  and  FS  Rd  131,14  Aug  1994,  Singhu  rst  3607(BAYLU);  Comp.  72,  Sabine  National 

Forest,  ca.  3.4  mi  from  jct.  ol  Tex.  Hwy  21  and  U.S.  Hwy  87,  ca,  0,3  air  mi  SWol  Red  Hills  Lake,  14  Aug 

1994,  Singhurst  3608(BAYLU);  Tex.  Hwy  21. 5.9  road  mi  E  ol  jct.  FM  225  at  Douglass,  12  Oct  1993,  Carr 

13246  (TEX-LL).  San  Augustine  Co.:  Comp  65.  Sabine  National  Forest,  ca,  0,8  mi  on  FR  that  enters 
Comp,  65  Irom  W,  14  Aug  1994,  Sing/iur,s(  3604  (BAYLUJ;  ca,  3.5  air  mi  NNE  of  jct.  ol  Attoyac  River 

and  Tex.  Hwy  21,  14  Aug  1994,  Singtiurst  3605  (BAYLU);  Spring  Ridge  on  Arenosa  Creek,  ca.  12  mi 

WNW  of  San  Augustine,  29  Sep  2001,  Holmes  &  Singhurst  11970  (BAYLU),  Shelby  Co.:  Sabine  Na- 
tional Forest,  Tenaha  RD,  Compartment  51,  ca,  1.4  air  mi  NNW  of  jct.  ol  FM  1279  and  Tex.  Hwy  147, 

14  Aug  1994,  Singliursf  3400  (BAYlJJj;  Comp,  51.  Sabine  National  Forest,  ca.  2.2  mi  from  jct.  of  FM 

1279  and  FM  147  on  FM  147,  22  Apr  1987,  Orzell&s:  Bridges  3126  (pers,  herb.J. 

The  distinctness  of  Prenanthes  harhata  was  first  recognized  but  never  formal- 

L'red  by  Milstead  (1964).  The  name  was  subsequently  adopted  by  Correll  and 
Johnston  (1970)  and  gained  general  acceptance;  it  was  formalized  by  Cronquist 
in  1980. 
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The  species  was  considered  rare  by  Correll  and  Johnston  (1970)  because  it 
was  known  only  from  Jasper  and  Nacogdoches  counties.  Turner  et  al.  (2003) 

presented  an  expanded  distribution  in  east  central  Texas  that  included  six  coun- 
ties. Turner  et  al.  also  used  the  name  to  refer  to  plants  of  the  Edwards  Plateau 

which,  in  this  study,  are  considered  a  distinct  species.  Prenanthes  harhata  oc- 
curs in  mesic  ravine  slope  forests  that  are  dominated  by  Fagus  grandijolia- 

Quercus  alha  series  (Diamond  et  al.  1987)  and  on  mesic  hardwood  sites  with 

Quercus  shumardii,  Q.  muhlenhergix,  Q.  alha,  Q.  michauxii,  Pinus  taeda,  Carya 
ovata,  and  C.  myristicaeformis. 

Prenanthes  carriiJ.R.  Smghurst,  RJ.  O'Kennon,  &  W.C.  Holmes,  sp.  nov.  (Fig.2). 
Type:  U.S.A.  TEXAS.  Bandera  Co.:  Lost  Maples  State  Natural  Area,  above  and  be- 

low Upper  Forks  of  Mystic  Canyon  Trail,  1  Sep  2003,  Singhurst  &  Singhurst  12496 
(holotype:  BAYLU), 

A  F.  harhatae  similis  seel  foliis  sagittilormibus  differt. 

Perennial  herbs  from  tuberous  tap  roots  with  similar  side  roots.  Stems  simple, 

erect,  occasionally  rather  long  branched  in  area  of  inflorescence,  80-150  cm 
long,  strigose  to  tomentose  in  upper  half,  scattered  strigose  to  glabrous  basally. 

Lower  leaves  sagittiform  (ovate,  ovate-deltate  to  broadly  elliptic  m  general  con- 
tour), 13-25  X  7-12  cm,  light  green,  chartaceous,  venation  pinnate,  with  3-5  pairs 

of  prominent  secondary  nerves  separating  from  the  midvein  at  an  angle  of  about 

45  degrees,  nerves  straight  to  slightly  antrorsely  curved,  tertiary  and  quartenary 

veins  reticulate;  surfaces  glabrate  to  lightly  puberulent-setose  especially  on 
nerves;  bases  attenuate,  truncate  to  widely  cordate,  occasionally  deeply  pin- 
nately  divided  at  base  near  petioles,  margins  coarsely  and  irregularly  dentate, 

mostly  1-2  cm  distant,  teeth  subspinose-mucronate,  apices  acute  to  rounded; 
petioles  2.2-13  cm  long,  broadly  winged  for  half  or  more  of  its  length  by  the 
decurrent  leaf  bases;  upper  leaves  reduced  in  size,  elliptic,  occasionally  nearly 

sessile  or  with  winged-decurrent  petioles  to  about  1  cm  long,  otherwise  similar 

to  lower  leaves;  bracteal  leaves  reduced  in  size,  less  prominently  dentate  to  oc- 

casionally subentire.Capitulescence  paniculate,  20-50  cm  tall;capitula  cylin- 
dric  to  semicampanulate;  peduncles,  4-9  mm  long,  tomentulosc,  with  5-12  or 
more  linear-subulate  to  narrowly  lanceolate  hispid  bracts  (outer  phyllaries)  2- 

4  mm  long;  primary  phyllaries  8, 9-11  mm  long,  mostly  lime  green  to  pinkish- 
rose  to  lavender,  linear-subulate  to  lanceolate,  apices  acuminate,  outer  surfaces 

glabrate  except  for  the  sparingly  hispid  midrib,  apical  margins  minutely  cili- 
ate.  Florets  9-11  per  capitulum;  11.5-13.5  mm  long,  tubes  4-7  mm  long,  ligules 
ca.  7  mm  long,  5-nerved,  teeth  5,  linear-oblong,  0.07-0.1  mm  long,  apical  sur- 

faces papillate;  anthers  ca.  5.5  mm  long;  stigmatic  surfaces  densely  hispid-se- 
tose. Cypselae  irregularly  angled  to  more  often  terete,  ca.  6.3  mm  long,  golden 

yellow  to  tan,  prominently  12-15  costate.  Pappus  bristles  white  to  tan  to  yellow, 
7-8  mm  long,  30-40,  margins  scabrid. 
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Fig.  2.  Prenanthes  cani'r.  A.  habit,  B.  upper  bracteal  leaves,  C.  middle  leaf,  D.  basal  rosette  leaf,  E.  florets,  F.  pappus,  G. 
mature  achene  and  H.  immature  achene  with  ligule/anther  detail.  Illustration  by  Linny  Heagy  2004.  Specimens  used  in 

illustration  include  a  combination  of  Singhurst  &  Singhunt  12496  (BAYLU)  and  O'Kennon  s.n.  (BAYLU). 
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Distribution.— Southwest  Edwards  Plateau  (Bandera,  Gillespie,  Kerr,  and 
Real  counties)  of  Texas  (Fig.  1.) 

Phenology— Flowering  late  August  to  Noveinber 
Par.atyphs:  TEXAS.  Bandera  Co.:  Lost  Maples  State  Natural  Area,  Upper  Can  Creek,  17  Nov  1999. 

Singhurst  8.53,3  (BAYLU);  t.ove  Creek  Preserve,  The  Nature  Conservancy  of  Texas,  2  Nov  2002, 

Singhursl  )  1544 (iiolotyi'1::B AY LUj.  Gillespie  Co.:  7  mi  N  o(  Harper  m  rich  creek  canyon  otf  Thrcadgill 

Creek,  Oct  1993, 0'Kennon  JJ9J4(TEX-LLj.  Kerr  Co.:  along  rocky  spring  branch,  Lacey's  Ranch,  3  Oct 
1916.  Palmer  1089:]  (US);  without  specific  location,  13  Oct  1940,  Parkis.n.  (TAES);  12  mi  S  of  Kerrville 

along  Lamb  Creek,  Oct  1993, 0'Kennon  II898(TE.X-LLJ;  5.3  mi  N  of  jet.  of  Kerr/Bandera  County  line 
on  Tex.  Elwy  16,  Upper  Lamb  Creek.  17  Nov  1999,  Singhurst  8534  (BAYLU);  cultivated  [propagules 

from  Upper  Lambs  Creek],  18  Oct  2002.  CrKennon  s.n.  (BAYLU).  Real  Co.:  Lost  Maples  State  Natural 

Area,  27  Oct  2001,  Singhurst  11526  (BAYLU);  upper  reaches  of  Mill  Creek,  Grey  W'bllc  Ranch,  2  Nov 
2002,  Singhurst  U554  (BAYLU), 

Prenanthes  carrii  is  morphologically  similar  to  P.  crepidinea  Michx.,  P.  alata 

(Hook.)  D.  Dietr,  P.  sagitUiia,  (A.  Gray)  A.  Nels.,  P.  hootw  (DC.)  D.  Dietr,  and  P. 

harhaia.  This  group  was  proposed  as  a  new  subsection  in  Milstead's  (1964)  un- 
published (thus  never  formalized)  dissertation.  The  group  is  characterized  by 

paniculate  to  racemose  capitulescences,  leaves  at  least  short  petiolate,  flowers 

white  to  creamy  and  usually  numbering  7-38  per  capitulum,  inner  phyllaries 
6-15,  and  outer  phyllaries  (bracts)  mostly  7-13  per  capitulum.  Leal  character- 

istics of  P.  carrii  resemble  the  sagittiform  shaped  leaves  of  P.  a  lata,  P.  crepidinea, 
and  P.  sagittata.  The  new  species  appears  to  be  most  closely  similar  to  P.  harhata, 

particularly  in  the  paniculate  nature  of  the  capitulescence.  The  two  species  may 

be  distinguished  by  the  characters  referenced  in  the  key.  Additional  traits  dis- 
tinguishing P.  carrii  from  P.  bflrbata  include  its  taller  height  of  80-150  cm,  stri- 

gose  to  tomentose  vestiture,  and  primary  phyllaries  9-11  mm  long.  Prenanthes 
harhata  is  usually  55-125  cm  tall,  has  tomentulose  to  subarachnose  vestiture, 

and  has  primary  phyllaries  11-14  mm  long. 
Prenanthes  carni  occurs  primarily  in  rich  soils  in  woodlands  at  the  upper 

reaches  of  canyons  where  springs  flow  due  to  geologic  contacts.  Where  these 
contacts  occur,  there  is  a  vegetation  transition  between  the  species  of  Quercus 
laceyi,  Q.  muhlcnhergii,  Q.  texana,  and  Acer grandidentatum  and  the  creekside 
seepage  shelves  dominated  by  Platanusocci(ienta[is,Cepiia/an  thus  occidentaiis, 

Adiantum  capillus-veneris,  Thelypteris  kunthii,and  Cladium  mariscoides.  The 
species  is  normally  associated  with  Aristolochia  serpentaria,  Carex 
edwardsiana,C.planostachys,Lindera  henzoin,Senecioohovatus,and  Verhesina 
vi  rginica.  Other  central  Texas  endemics  occurring  with  or  near  P.  C6irrii  include 

Chaetopappa  effusa,  Clematis  texensis,  Matelea  edwardsensis,  Philadclphus 
texensis,  Tragia  nigricans,  Tridens  huckleyanus,  and  Styrax  platanijolius  var 
stcUatus. 

Etymology— The  species  is  named  in  honor  of  William  F.  Carr  of  The  Na- 
ture Conservancy  of  Texas.  Bill  is  deeply  committed  to  preserving  the  botani- 
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cal  heritage  of  Texas  and  is  currently  one  oi  the  most  active  plant  collectors  in 
the  state. 
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ABSTRACT 

Microseris  laciniata  subsp.  siskiyouensis  and  subsp,  detlingii  are  described  as  endemics  of  the  t  loristi- 

cally  "central"  region  of  the  Siskiyou  Mountains  oi  Oregon  and  adjacent  California.  These  taxa  have 
novel  morphological  features  differentiating  them  from  the  related  Microseris  laciniata  subsp, 

laciniata  and  subsp,  icptosepala  also  found  in  this  region.  The  populations  are  kept  separate  by  allo- 

patry  and  by  adaptation  to  different  edaphic  conditions,  and  thus  have  different  vegetation  associa- 
tions. Intermediate  populations  occur  where  pairs  of  ta.xa  meet  and  the  ecological  differences  are 

modified  by  habitat  disturbance. 

RESUMEN 

Se  describen  Microseris  laciniata  subsp,  siskiyouensis  y  subsp.  detlingii  como  endemismos  de  la  region 

floristica  "central"  de  las  Montanas  Siskiyou  de  Oregon  y  la  adyacente  California.  Estos  taxa  tienen 

caracteristica  morfologicasquelosdiferenciandesusparientes  MuTOi-eris  laciniata  subsp.  (aciniata 
y  subsp.  leptoscpala  que  tambien  se  encuentran  en  esta  region.  Las  poblaciones  se  mantienen 

separadas  por  alopatria  y  por  adaptacion  a  condiciones  edaficas  diferentes.  y  asi  tienen  dilerentes 

asociaciones  de  vegetacion.  Aparecen  poblaciones  intermedias  donde  contactan  pares  de  taxa  y  las 

diferencias  ecologicas  se  modifican  por  alteraciones  del  habitat. 

INTRODUCTION 

The  perennial  species  of  Microseris  subgen.  Scorzonella  were  last  reviewed  taxo- 
nomically  by  Chambers  (1957)  in  preparation  for  the  generic  treatment  m 

Abrams  and  Ferris'  Illustrated  Flora  of  the  Pacific  States  (Chambers  1960).  An 
attempt  was  made  to  compartmentalize  the  extensive  variation  of  M.  laciniata 
into  two  subspecies,  subsp.  laciniata  and  subsp.  leptosepala,  based  principally 

on  the  shape,  width,  and  pubescence  of  the  involucral  phyllaries  and  on  differ- 
ences m  distribution.  The  species  ranges  from  western  Washington  south 

through  Oregon  to  just  north  of  San  Francisco  in  California,  principally  west  of 
the  Cascade  Range  but  extending  east  to  Klamath  and  l.ake  Counties,  Oregon, 
and  Siskiyou,  Lassen,  and  Modoc  Counties,  California.  The  subsp.  leptosepala 
occurs  m  the  more  coastal  parts  of  the  Coast  Range,  especially  in  the  Klamath 

Mountains  region,  but  is  also  in  northwestern  Oregon  including  the  lower  Wil- 
lamette Valley.  The  subsp.  laciniata  is  more  interior,  being  the  common  form 

S1DA21(1):193-205.2004 
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from  Pierce  County,  Washington  south  to  Douglas  County,  Oregon  and  from 
southern  Hum  boldt  County  to  Sonoma  County,  CaHfornia,  as  well  as  in  the  Great 

Basin  part  of  the  range.  Intergradent  forms  are  frequent,  especially  m  the  Wil- 
lamette Valley  and  Curry  County,  Oregon,  the  northern  California  Coast  Range, 

and  in  populations  east  of  the  Cascade  Range. 

In  this  earlier  study,  additional  puzzling  variation  was  found  m  the  Siskiyou 
Mountains  of  southwestern  Oregon  and  adjacent  California,  but  it  could  not  be 

resolved  using  the  few  available  herbarium  specimens  from  this  rugged  and 
poorly  explored  region.  This  variation  was  lumped  into  Microsens  howellu, 

which  we  now  know  to  be  a  narrowly  endemic  species  which  is  limited  to  ex- 
posed serpentine  sites  in  the  Illinois  River  Valley  of  Oregon.  Field  research  by 

the  present  author  suggested  that  two  additional  forms  of  M.  laciniata  should 

be  recognized  taxonomically  from  the  Siskiyou  region,  and  their  ranges  have 
recently  been  mapped  through  the  collecting  efforts  of  a  number  of  interested 

colleagues  (see  Acknowledgments  section).  These  entities  have  been  presented 
informally  (Chambers  1993)  but  have  not  yet  been  validly  published. 

Some  diagnostic  features  of  these  new  entities  were  presented  by  Mauthe 

et  al.  (1982)  and  compared  with  9  other  samples  of  Microseris  laciniata  repre- 

senting much  of  the  species'  range.  Capitulum  and  fruit  morphology  was  the 
principal  object  of  this  investigation.  It  was  suggested  that  there  was  "a  rather 
small  number  of  unlinked  genes  allowing  for  a  rather  free  recombination  of 

character  states"  and  that  'the  characters  that  distinguish  these  two  groups  of 
populations  (subsp.  laciniata  and  subsp.  hptosepala)  recombine  freely"  in  some 
populations.  Crossing  experiments  (Pires  1980)  show  that  hybrids  between  taxa 

in  the  M.  laciniata  complex  are  no  less  pollen-fertile  than  intrataxon  crosses. 
An  important  result  of  these  and  previous  studies  of  M.  laciniata  (Bachmann 

and  Price  f979)  was  the  validation  of  pappus  part  number  as  a  highly  consis- 
tent morphological  feature  of  these  two  named  subspecies.  In  both,  the  number 

varies  among  cypselae  of  single  heads  but  is  always  constrained  from  5  to  10. 
Frequencies  of  average  pappi  numbers  follow  patterns  of  rather  simple  Poisson 
distributions  between  5  and  10,  as  would  result  from  the  interaction  of  a  mini- 

mum ot  two  pairs  of  genes  (Bachmann  &  Chambers  1978). 

Both  ot  the  newly  recognized  subspecies  have  average  pappi  numbers  that 

are  above  lO-up  to  16.6  in  subsp.  detlingu  and  20.3  in  subsp.  siskiyouensis.  In 
other  respects,  these  two  new  subspecies  are  very  different  in  morphology  and 
m  edaphic  and  vegetation  associations.  The  newly  available  suite  of  collections 

of  these  taxa  shows  that  each  has  an  area  of  intergradation  with  an  adjacent 

subspecies  of  M.  laciniata— snhsp.  detlingii  with  subsp.  laciniata,  and  subsp. 
siskiyouensis  with  subsp.  leptosepala.  Hence  they  are  parts  of  a  single  genetic 
complex  and  are  best  placed  as  subspecies  rather  than  as  separate  species.  Their 

addition  to  the  flora  of  the  Siskiyou  Range  means  that  this  region  is  an  unusu- 
ally rich  center  ot  diversity  tor  perennial  Microscris,  containing  5  recognized 
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taxa.  These  taxa  have  defined  distribution  patterns  and  characteristic  habitat 

preferences,  which  allow  them  to  persist  as  separate  populations  m  tins  lim- 
ited geographic  region. 

Microseris  laciniata  (Hook.)  Sch.  Bip.  subsp.  siskiyouensis  K.L.  Chambers,  subsp. 
nov.  (Figs.  1,  2,  3).  Typh:  U.S.A.  CALIFORNIA.  DEL  NORTE  CO.;  Hwy.  199,  5.0  mi 
by  road  up  the  Smith  R.  from  l\itricl<s  Ck.  Guard  Station,  on  a  rocky  diabase  knob 
overlooking  the  river,  m  shallow  soil  covered  by  mosses,  lichens,  and  Selagmella 

sp.,  withMeh'ca  harfordii,Luina  hypoleuca,  Sedum  sp.,  10 Jul  196d,  K.L.  CJiambers 22n  (holotype:  OSC:  isotyphs:  mo,  NY,  UC). 

MicwsL'ridelacinialosuhsp.  /c'pfo.st'pci /o(Nutt.)  K.L.  Chambers  sim ills  a  qua  segmentis  pappi  numero 
10-24  varians  setis  minute  barbelLitis  differt;  chromosomatum  numerus  2n  =  18. 

Perennial  herbs  with  1-3  fleshy  biennial  taproots;  stems  to  65  cm  high,  well- 

branched  above,  except  on  depauperate  plants,  leafy,  the  floral  peduncles  aris- 

ing terminally  and  from  leaf  axils;  leaves  linear  or  narrowly  lanceolate,  attenu- 
ate, sometimes  sparsely  toothed  or  pinnatifid  with  narrow  lobes;  involucres 

10-17  mm  high,  with  a  series  of  lanceolate  inner  phyllaries  and  a  variable  num- 

ber of  shorter  outer  ones  ranging  from  linear  to  lanceolate-attenuate  or  del- 
toid-attenuate (Fig.  IB  shows  the  narrowest  type  of  outer  phyllaries),  both  outer 

and  inner  series  usually  densely  furfuraceous  (that  is,  covered  with  the  minute 

scaly  trichomes  that  are  a  generic  feature  of  Microseris),  inner  phyllaries  usu- 

ally lightly  black-villous dorsally  and  minutely  white-strigulose  ventrally;/Io- 
rets  13-48+  in  number,  with  yellow  ligules  15-22  mm  long;  cypselae  pale  to  dark 

brown,  3.5-5.5  mm  long,  10-ribbed,  the  ribs  usually  smooth  or  lightly  scabrous, 

often  lightly  hispid  near  the  apex  on  outer  Iruits;  pappi  scales  10-24,  0.5-2.0 
mm  long,  lanceolate  to  linear-lanceolate,  white  or  brownish,  bristles  minutely 
barbellate,  white. 

In  the  region  under  discussion,  subsp.  leptosepala  and  subsp.  siskiyouensis 

are  practically  indistinguishable  in  habit.  Therefore,  Figure  1  can  represent  ei- 
ther taxon.  Cypsela  and  pappi  are  illustrated  m  Figure  2,  with  enlargements  of 

the  pappi  to  show  the  bristle  differences  from  the  scabrous-awned  subsp. 

leptosepala,  left,  and  the  plumose-awned  species  Microseris  ni(kins(tiook.)  Sch. 
Bip.  on  the  right.  The  bristle  difference  with  subsp.  leptosepala  breaks  down 

where  the  taxa  are  sympatric  m  western  Curry  Co.,  Oregon  and  Del  Norte  Co., 

California,  tiere  both  subspecies  have  barbellate  bristles,  and  they  are  distin- 

guished only  by  pappi  number— 5-10  per  cypsela  in  subsp.  leptosepala,  10-24 
per  cypsela  in  subsp.  siskiyouensis. 

Distribution— Microseris  laciniata  subsp.  siskiyouensis  is  limited  to  the 
Siskiyou  Mountains  in  Del  Norte  and  Siskiyou  counties,  California  and  Josephine 

and  Jackson  counties,  Oregon.  The  most  common  habitat  is  in  grassy  openings 

of  second  growth  woodlands,  in  non-serpentine  soil  or  well-developed  forest 

soil  over  serpentine  bedrock.  It  also  occurs  on  non-serpentine  rock  outcrops,  as 
at  the  type  locality.  Frequently  associated  woodland  species  are  Pseudotsuga 
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hiA.Microserislaciniata  subsp.  siskiyouensis.k.  Habit  of  plant  at  anthesis.  B.  Head  with  developing  fruits. 



CHAMBERS,  NEW  SUBSPECIES  OF  MICROSERIS  FROM  THE  SISKIYOU  MOUNTAINS 197 

m 

Fig.  2.  Cypselae  and  pappi  of  various  Microseris  taxa.  A.  Cypsela  of  M.  laciniata  suhsp.  siskiyouensis  bearing  15  pappus 

parts.  B.  Pappus  part  of  M.  laciniata  subsp.  laciniata  or  subsp.  leptosepala,  with  scabrous  bristle.  C.  Pappus  part  of  M. 

laciniata  subsp.  siskiyouensis,  with  minutely  barbellate  bristle.  D.  Pappus  part  of  M.  nutans,  with  plumose  bristle.  E. 

Cypsela  of /M.  laciniata  subsp.  detlingii  bearing  12  pappus  parts.  F.  Pappus  part  of  M.  laciniata  subsp.  detlingii,  with  mi- 
nutely barbellate  bristle. 
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fiG.  3.  Distribution  oWicroseris  taxa  in  tlie  western  Sisl(iyou  Mountains.  Black  circles  =  M.  laciniata  subi\>. iiskiyouensis; 

open  circles  =  M.  laciniata  subsp.  leptosepala;  small  Xs  =  intergradent  populations  between  these  two  taxa;  large  Xs  = 

M.  laciniata  subsp.  laciniata.  Cities:  B  =  Brookings;  CC  =  Crescent  City;  GB  =  Gold  Beach;  GP  =  Grants  Pass;  M  =  Medford. 
Microseris  howellii  is  omitted. 
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menziesii,  Pinus  lamhertiana,  P.jeffreyi,  Calocedrus  decurrens,  Quercus 

garryana,  Q.  kelloggii,  Arbutus  menziesii,  Arctostaphylos canescens,  Rhododen- 
dron macrophyllum,  and  Ceanothus  integcrrimus.  Elevations  are  30-2100  m. 
Flowering.— May-Jul,  depending  on  habitat  and  elevation. 
Figure  3  maps  the  known  populations  of  subsp.  siskiyouensis,  represented 

by  black  circles,  while  the  known  localities  for  subsp.  leptosepala  in  the  Siskiyous 
are  shown  as  open  circles.  The  pattern  of  parapatry  and  the  region  of  contact  in 
western  Josephine  County  are  evident.  Two  sites  have  been  identified,  marked 

by  small  Xs,  where  intermediate  populations  are  known,  containing  many 

plants  with  10  or  fewer  pappus  parts  and  others  with  average  pappi  num bers  in 
the  range  of  subsp.  siskiyouensis.  One  such  population,  at  Gasquet  Flat,  Del  Norte 
County  (see  Chambers  5168,  below)  was  well  sampled  by  Mauthe  et  al.  (1982), 

who  reported  the  average  numbers  oi  pappi  in  a  sample  of  149  plants.  The  fre- 
quencies of  plant  averages,  grouped  by  whole  numbers,  are  as  follows:  9~10:  56\ 

lO.l-lT  55- 11.1-12: 15;  12.1-13:  8;  13.1-14:  8;  14.1-15:  6;  15.1-16:  .1.  Although  the  ge- 

netics of  pappi  numbers  are  not  known,  one  can  speculate  that  this  is  a  popula- 
tion of  subsp.  leptosepala  showing  a  history  of  hybridization  with  subsp. 

siskiyouensis.  The  second  site  with  an  intermediate  population.  West  Side  Road 

in  Josephine  County  (Chambers  5522,  below),  though  not  as  well  sampled,  shows 
a  similar  range  of  pappi  numbers  between  the  two  subspecies.  For  comparison, 
select  plants  in  10  populations  of  subsp.  siskiyouensis  more  remote  from  subsp. 

leptosepala  had  the  following  average  pappi  numbers:  13.2, 15.0, 15.2, 15.5, 15.6, 

16.8, 17.0, 17.3, 17.6,  and  20.3.  The  large  Xs  in  Figure  3  mark  populations  assign- 
able to  subsp.  laciniata;  these  are  discussed  below  under  subsp.  detlingii. 

Collections  of  Microseris  laciniata  subsp.  siskiyouensis  mapped  in  Figure  3.  U.S.A.  CALIFORNIA. 

Del  Norte  Co.:  Old  Gasquet  Toll  Road  by  Middle  Fork  of  Smith  R..  1  Jun  1935,  Ivacy  U223  (UC);  State 

Line  N  of  Monumental,  13  Jun  1936,  Tracy  15220  (UC);  French  HiU,  2  mi  S  of  Gasquet,  20  Jun  1942, 

Tracy  17191  (UC);  mtersection  of  Hayne's  Flat  Road,  Coon  Mtn..  27 Jun  1950,  Tracy  18991  (UC):  head  of 
Blue  Ck.  1  mi  E  of  Chimney  Rock,  19 Jul  1950,  Tracy  19136  (UC);  Smith  R.  on  Hwy  199,  9.7  mi  NE  of 

Hwy  101.  5  Jul  1961,  Brecdlove  680  CDS);  Pine  Flat,  26  Jun  1938,  VtmDeventer  237 (JEFS);  Old  Gasquet 

Toll  Road  near  Eighteenmile  Ck.,  26Jun  1938,  VanDevenler  167  (J EPS);  Gordon  Mtn.  N  of  Big  Flat,  24 

Jun  1952,  Munz  17729 (NY):  Crazy  Peak  area  on  Road  49906-053,  1  Jun  1997,  Paelzel  &  Bells.n.  (OSC); 
Rd.  40S03  S  of  Waldo,  Six  Rivers  Natl.  For  1  mi  S  of  border  of  Siskiyou  Natl.  Forest,  30  Jun  1973, 

Denton  2916  (OSC.  WTU);  Old  Gasquet  Toll  Road  2.7  mi  up  from  Smith  R.  bridge  at  Gasquet,  11  Jul 

1964,  CJiamhcrs  2246  (OSC);  Old  Gasquet  Toll  Road  4.7  mi  up  from  Smith  R.  bridge  at  Gasquet,  11  Jul 

1964,  Chambers  2247  (OSC).  Siskiyou  Co.:  Klamath  R.  2  mi  N  of  Swillup  Ck.  Ranger  Station,  1  Jun 

1942,  Stebbins  &■  Beetle  3273  (UC).  OREGON.  Jackson  Co.:  Collins  Mtn.  near  Steamboat,  13Jul  1950, 

Whittaker  184  (WS);  summit  slopes  of  Big  Red  Mtn.,  15Jui  1950,  Whi(k/!jer.s.n.  (WS). Josephine  Co.: 

Old  Gasquet-O'Brien  Toll  Road  10.1  mi  NE  of  Patrick  Ck.  Road.  8Jun  1962,  Hrcedlo\'e3193  (DS);  north- 
ern city  limits  of  Cave  Junction,  9Jun  1962,BreedIove324I(DS);  WaldoJunction,  18  May  1930,  Kildcile 

&  Ki  Idale  9643  (DS);  Takilma,  24  Jun  1918,  Peck  7955 (GH,  WILLU);  Murphy  Ck.  near  Murphy  12 Jul 

1950.  Whittaker  155, 159  (WS);  Illinois  R.  Valley  SW  of  Cave  Junction,  to  E  of  West  Side  Rd.,  11  May 

1989.  Bmck  242  (OSC);  valley  of  East  Fork  of  Illinois  R.  by  French  Flat,  1  Jun  1988,  Kagan  6018801 

(OSC);  Illinois  R.  Valley  West  Side  Road  S  of  Cave  Junction,  4  Jun  1991,  Chambers  5609  (OSC);  Illinois 

R.  Valley.  Rockvdale  Rd,  2.0  mi  N  of  Waldo  Rd.  E  of  O'Brien,  15Jun  1998.  CiK!mbers6II3  (OSC);  Waldo 
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Hill  Lookout  Rd.  1,6  mi  Sol  Waldo.  I'ijun  1998,  Clunnhers  6123  (OSCj;junciion  of  Waldo  Mill  spur 
road  wlih  road  to  Sanger  Pk„  3Jul  1965.  Cbamhcyi  2,)64  (OSCJ. 

Collections  of  Micro.sfrLS  laciiuata  subsp.  Icptoscpciiu  mapped  m  Figure  3,  U.S.A.  CALIFORNIA.  Del 

Norte  Co.:  Gasquet  Flat,  alluvial  flat  in  mi.ved  evergreen  woodland  by  the  Smith  R.,  T17N,  R2E,  S20, 

24Jun  1984,  Chambers  5168  iOSO.  OREGON.  Curry  Co.:  10  mi  N  of  Carpenterville,7Jul  1939,  Peck 

20450  (WILLU);  Brookings.  11  Jul  1919,  Pck  8790  (W'lLlA!):  Rogue  River  5  mi  below  Mule  Ck..  21  Jun 
1917,  Peck  3502  IWILLU);  Snow  Camp  Meadows,  3Jul  1929,  Ixach  22H  lORFJ;  Mme  c;abin.  Collier 

Trail,  28Jun  1929,  Lt't(t/i  2277  (ORE);  near  Agness,  25Jun  1933,  Lctich  4428  (OREJ;  Waldeens,  29 jun 
1934,  Leach  4700 (ORE); Pyramid  Rock,  30Jun  1934,  Leach  470]  (ORE);  Vulcan  Peak,  T39S,  Rl  1 W,  S15, 

23  Jun  1980,  He.s.s  s.n.  (OSCJ;  Agness  road,  2  mi  W'  of  Illinois  R,  junction  with  Rogue  R.,  I8jun  1984, 
StanseU  .s.n,  (OSC);  Signal  Buttes  E  of  Gold  Beach.  23  Jun  1982.  Slamdl  s.n.  (OSCJ:  Pine  Point  Forest 

Camp,  T37S.  Rf  3W.  S18.  27  Jun  1974,  Hawk  s.n.  (OSCJ;  above  Wren  Cabm,  T37S,  R14W,  S12,  28  Jun 

1993,  Rittenhouse  1480  (OSCj;  10  km  S  of  Gold  Beach,  T37S,  R14W,  S24, 16  Jun  1980,  Sundherg  1098 

(OSC);  Fairview  Meadow,  T37S,  R12\V,  S18,  11  Jul  1981,  Chambers  4872  (OSCJ:  Gold  Beach  to  Agness 

road  1.6  mi  Wof  Illinois  R.  bridge,  23  Jun  1984,  C/i(,UMl)fr,s,5J62  (OSC).  Josephine  Co.:  Eagle  Gap,  11  mi 

W  of  Selma,  23Jun  1930,  Leach  2897  (ORE,  WlI.ELiJ;  7  mi  W  of  O'Brien,  T40S,  RlOW,  S26, 14Jun  1990, 
Kagan  s.n.  (OSC);  Illinois  R,  road,  T37S,  R9W,  S32, 31  May  1988,  Kagan  .5318801  (OSC);  Illinois  R.  valley 

W  of  Selma,  T37S,  R9W,  S23, 19 Jun  1969,  Wh'Ue/LiUico  266  (OSCJ;  old  road  to  Buckskin  Pk„  T40S, 
RlOW,  S24,  11  Jul  1989,  Rolle  2.56  (OSC):  Bolt  Min,  9  mi  SW  of  Grants  Pass  near  Applegate  R..  9  Jul 
1996,  Ma zzu  s.n.  iOSC). 

Microseris  laciniala  (Hook.)  Sch.  Bip.  subsp.  detlingii  K.L.  Chambers,  subsp.  nov. 
(Figs.  2,  4,  5).  Type:  U.S.A.  OREGON. Jack.son  Co.:  Siskiyou  Pass,  S  side  on  the  old 
highway  where  it  joins  Hwy  5,  2,1  mi  N  of  Hilt  exit,  grassy  openings  in  Quercus 
hreweri/ Amdanchicr pallida  brushkuid,  in  licavy  clay  soil  on  sk^pe  above  road, 
22  Jun  1967,  K.L.  Chambers  2868  (iiOkOTYPr;:  OSC;  isotypeS:  BRIT-SMU,  CAS,  MO, 
NY,  RSA,  UC,  US.  WS,  WTU). 

Microseride  laciniato  subsp.  laciniato  similis  a  qua  marginibus  foliorum  plerumque  integris  caule 

non  ramoso  radice  longissimo  segmentis  pappi  numeris  9-19  varians  squamis  4-9  mm  setis  minute 
barbellatis  differi;  chromosomatum  numerus  2t!  =  18, 

Perennial  herbs  with  1-2  much  elongated  fleshy  biennial  taproots;  .stem  erect, 
10  55  cm  high,  usually  simple,  leafy  near  the  base;  leaves  lanceokitc  or  oblan- 

ccolate,  acute  to  attenuate,  tapering  below  to  a  clasping,  winged  petiole,  gla- 
brous, entire  or  rarely  sparingly  dentate  or  pinnatifid,  margins  olten  undulate; 

head  single  on  a  terminal,  naked  or  bracteate  peduncle,  a  second  peduncle  some- 

times arising  from  the  axil  of  a  lower  leaf;  involucres  13-25  mm  high,  the  inner 

series  of  phyllaries  equal,  lanceolate,  often  black-villous  dorsal ly,  the  outer  phyl- 

laries  imbricate  in  several  series,  broadly  lanceolate  to  elliptic  or  round,  cuspi- 

date to  acuminate,  glabrous,  sometimes  purple-spotted,  the  outermost  3-7  mm 

wide;  florets  18-85-h,  with  yellow  ligules  18-22  mm  long,  often  purple-striped 

dorsally;  cypselae  5-9  mm  long,  gray  to  brown,  f  0-ri  bbed,  ribs  smooth  or  hispid 

on  outer  Iruits;  pappi  scales  9-19,  4-9  mm  long,  lanceolate,  silvery  (brownish 
on  herbarium  specimens),  bristles  minutely  barbellate. 

Distribution.— K4icroser  IS  lac  iniata  subsp.  detlingii  is  endemic  to  a  limited 

area  east  and  south  ol  Mediord  and  Ashland.Jackson  County,  Oregon,  extend- 
ing north  to  near  Butte  Falls  and  south  over  Siskivou  Pass  to  the  California  state 
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hiA.Microserislaciniata  sMhsp.detlingii.A.  Habit  of  plant  at  anthesis.  B.  Pressed  head  showing  phyllaries. 
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Fig. 5.  Distribution  oWicroseris  taxa  in  southern  Jackson  Co., OR  and  adjacent  Siskiyou  Co.,  CA.  Black  circles  =  M.  laciniata 

subsp. detlingii;Xs  =  M.  laciniata suhsp. laciniata. C\l\es:h-  Ashland; B  =  Butte  Falls;  E  =  Eagle  Point;  G  =  Gold  Hill;  H  = 

Hornbrook;  M  =  Medford;  R  =  Ruch.  Dashed  line  =  interstate  Highway  5. 

line  (Fig.  5).  One  population  has  been  found  ni  adjacent  Siskiyou  County,  Cali- 
fornia. The  subspecies  occurs  only  in  montmorillonite  clay  soil,  sticky  when 

wet  and  hard  and  cracked  when  dry,  on  grassy  slopes  and  openings  in 
shrublands  and  forest  edges.  The  geology  of  the  type  area,  south  of  the  summit 

of  Siskiyou  Pass,  was  mcluded  in  the  thesis  of  Richard  Carlton  (f972),  who  iden- 

tified the  underlying  rocks  at  the  type  locality  as  fossil-bearing  claystones  and 
siltstones  of  the  early  Eocene  Colestin  Formation,  lacustrine  m  origin  and  pos- 

sessing clay  minerals  of  the  montmorillonite-mica  type.  Farther  north,  near 
Ashland  and  Medtord,  similar  clay  soil  develops  in  younger  Eocene  deposits  of 

volcanic-derived  sedimentary  rocks  (McKnight  f971).  The  complex  geology  of 
this  region  also  includes  sandstones  and  volcanic  lahar  and  ash-flow  deposits. 
Adaptations  of  subsp.  detlingi  i  to  this  unusual  substrate  include  an  exception- 

ally deep,  slender  taproot  (Fig.  4)  and  the  ability  to  reproduce  clonally  by  ad- 
ventitious buds  on  the  lateral  rootlets.  Colonies  are  often  limited  to  patches  of 
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loose  soil  turned  up  by  gophers  or  squirrels.  Associated  species  are  Pinusjeffreyi, 

Quercus  hreweri^  Q. garryana,  Amdanchier  pallida,  Ceanothus  cuneatus,  Arc- 
tostaphylos  viscida,  Toxicodendron  diversifolium,  Festuca  idahoensis, 

Achnatherum  lemmonii.  Elevations  are  600-1450  m.  Flowering  occurs  May- 

Jun. 
Etymology— The  name  is  in  honor  of  Prof.  LeRoy  Detling,  longtime  curator 

of  the  University  ot  Oregon  herbarium,  whose  1950  collection  first  alerted  the 
author  to  the  peculiar  features  of  this  plant. 

Figure  5  shows  the  limited  distribution  of  subsp.  detlingii,  as  well  as  the 

nearby  occurrence  of  populations,  marked  by  Xs,  which  the  author  places  in 
subsp.  laciniata.  The  latter  specimens,  listed  below,  occur  on  substrates  other 

than  the  "heavy  clay  soil"  or  "rocky  clay  soil"  consistently  mentioned  on  the 
labels  ot  subsp.  detlingii  specimens.  North  ol  Medford,  subsp.  laciniata  is  found 
on  rocky  alluvium,  as  at  the  Agate  Desert  (Chambers  3080),  and  differs  from 

subsp.  detlingiiin  having  pinnate  leaves,  multiple  arched-ascending  stems  from 
the  base,  consistently  10  pappi,  and  lacking  an  unusually  elongate  taproot. 
However,  the  pappi  scales  are  up  to  4  mm  long,  nearly  twice  the  usual  range  of 
subsp.  laciniata,  and  are  barbellulate.  On  Kanutchan  Creek  just  north  of  Little 

Butte  Creek,  collections  by  Greenleaf  (1418, 1435)  contain  both  subsp.  detlingii 

and  plants  with  highly  pinnatifid  leaves  and  basal  branching  like  that  of  subsp. 
laciniata  at  Agate  Desert.  The  habitat  is  described  as  Quercus garryana/Pinus 

ponderosa/ Arbutus  menziesii  woodland.  We  expect  that  more  intergradation 
will  be  found  between  the  two  subspecies  in  this  area,  depending  on  soil  type 
and  disturbance,  for  example  by  erosion  and  cattle  grazing.  A  pappus  member 
of  subsp.  detlingii  is  shown  in  Figure  2B,  where  it  is  compared  with  both  subsp. 
siskiyouensis  and  with  the  common  type  in  subspp.  leptosepala  and  laciniata. 

Collections  ot  Micmseris  laciniata  suhsp.dcllmgii  mapped  in  Figure  5.  U.S.A.  CALIFORNIA.  Siskiyou 

Co.:  Copco  Rd.  W  of  Iron  Gate  Reservoir,  1,2  mi  N  ol  Klamath  R,  bridge  at  Iron  Gate  Dam,  16Jun  1998, 

Chambers  filM  (OSC,  UC).  OREGON. Jackson  Co.:  High  hills  opposite  Ashland, Jun  1889,  HowcU  s.n. 

(MIN,  MSC,  ORE,  UC,  USJ;  slope  of  Grizzly  Peak,  17  Jul  1913,  Peck  7667 (WILLU);  Klamath  Hwy.  7  mi 

SE  of  Ashland,  19 Jun  1927,  Peck  15000  (WILLU);  S  slope  of  Siskiyou  Mtns.  near  California  line,  12  Jun 

1930,  Henderson  B256  (ORE);  Siskiyou  Pass,  T41S,  R2E,  S8, 11  Jun  1950,  Detling  6635  (DS,  ORE,  UC, 

VvTU);  Dead  Indian  Memorial  Rd,  E  of  Ashland.  T39S.,  R2E,  S5, 23  May  1995. 5traw3274 (SOC);  Round 

Top  RNA,  T35S,  RIE,  S15,  25  Jun  1997,  Wmeteer  s.n.  (SOC);  Kanutchan  Ck.,  T35S.,  RIE,  S27,  31  May 

1983,  GreenleaJM35 (OSC):  Dead  Indian  Memorial  Rd,  E  of  Ashland,  T38S,  R2E, S24, 9Jul  1982, Kagan 

.s.n.  (OSC);  S  of  But  ler  Ck,,  hills  N  of  Ashland,  9  May  1993,  Brock  486  (OSC);  W  slope  of  Roxy  Ann  Fk. 

E  of  Medford.  ,30  May  1993,  Brack  496  (OSC):  Lick  Ck..  T36S.  RIE,  SI.  Brock  797  (OSC);  Heppsie  Mtn., 

T37S,  R2E,  S2,  Brock  807h  (OSC);  Ltck  Ck,,  T35S,  R2E,  S29,  14  Jun  2001,  Knapp  614001  (OSC);  Old 

Siskiyou  Pass  Rd..  3.5  mi  S  of  summit  at  junction  with  Hwy.  5. 29  May  1965,  Chambers  2348  (OSC);  Old 

Siskiyou  Pass  Rd.  0.7  mi  N  of  junction  with  Hwy.  5,  22Jun  1967,  Chambers  2869 (OSC);  Old  Siskiyou 

Pass  Rd,  2.7  mi  N  ol  junction  with  Hwy.  5,  22  Jun  1967.  Chambers  2870  (OSC);  Siskiyou  Pass  summit 

on  the  old  road,  T40S,  R2E,  S32-33, 13  Jul  1978,  Chambers  4524  (OSC);  Siskiyou  Pass,  S  side,  on  aban- 
doned stretch  of  old  road  ca,  0,25  mi  N  of  California  state  line,  16 Jun  1998.  Chambers613l  (OSC), 

Collections  ol  Micri),seri.s  It/cifiififci  subsp,  laciniata  mapped  in  Eigures  3  and  5,  U.S.A.  OREGON. Jack- 
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son  Co.:  Sam's  Valley  N  of  MecHord,  4  May  1930,  Henderson  J2.588,  J.32.53  (0R1-);  5  nii  W  of  Fish  Lake. 
T36S,  R3E.  S35,  27  Jul  1989,  RoUe  280  (OSC);  Kanutchan  Ck.  ca.  4  mi  E  of  Eagle  Point,  26  May  1983, 

GreenlM/J4/8  (OSC);  Sam's  Valley,  T35S,  R2W,  S32,6  May  1961,  Chambers  160]  (OSC);  2.5  mi  E  of  Hwy. 

62,  'White  City  N  of  Medford,  16  May  1971,  Chambers 3044  (OSC);  Agate  Desert  N  of  Medford,  Kirtland 

Rd.  1  mi  W  of  Table  Rock  Rd,.  16  May  1971.  Chambers  30S0  (OSC).  Josephine  Co.:  I'lsh  Hatchery  Rd, 
0.7  mi  W  of  New  Hope  Rd.  S  of  Crants  Pass,  14  Jun  1998.  Chambers  6/0,5  (OSC). 

DISCUSSION 

The  Klamath  Region,  including  the  Siskiyou  Mountains,  has  long  been  recog- 
nized as  an  area  of  high  endemism  and  as  a  center  of  floristic  diversity 

(Whittaker  f96f).  Factors  tavoring  this  diversity,  mentioned  by  VVhittaker,  in- 
clude a  steep  climatic  gradient  from  the  coast  inland,  high  rainfall  and  moder- 

ate temperatures,  much-dissected  topography,  and  diversity  of  bedrock,  and 
hence  of  soil  types.  The  complex  geological  history  and  origin  ol  the  varying 
substrates  are  described  by  Coleman  and  Kruckeberg  (1999).  Types  of  endemism 
a nd  an  analysis  of  the  endemic  flora  were  presented  by  Smith  and  Sawyer  (1988). 

These  authors  list  the  two  taxa  newly  described  here,  whose  names  were  avail- 
able on  herbarium  annotations,  and  also  Microseris  howel  M  i,  a  previously  named 

endemic  of  serpentine  barrens  in  the  Illinois  River  valley  of  Josephine  County, 
(Oregon.  This  species,  and  the  other  Microseris  taxa  mentioned  above,  illustrate 

very  well  the  importance  of  edaphic  and  climatic  factors  in  keeping  separate 
the  parapatric  members  ot  this  complex. 

Proceeding  from  west  toeast,  Microseris  laciniala  subsp.  leptosepala  occu- 

pies the  more  coastal  region  of  Curry  County  and  is  found  on  serpentine  bar- 
rens as  well  as  non-serpentine  meadow^s  and  lorest  edges.  The  peculiar  vegeta- 
tion and  characteristic  f  lora  on  serpentine  barrens  in  the  Siskiyous  are  discussed 

in  Coleman  and  Kruckeberg  (1999).  Examples  of  serpentine  sites  among  the 
specimens  of  subsp.  leptosepala  cited  above  are  Pine  Point  (Uawk  s.nX  Gold 
Beach  to  Agness  road  (Chambers  5162,  Stansells.nX  Signal  Buttes  iStansell  s.nX 

S  of  Gold  Beach  iSundhcrg  1098),  Buckskin  f^eak  (Rolk  256),  and  7  miles  W  of 

O'Brien  (Kagan  s.n.).  I^ndemic  to  serpentine  barrens  farther  cast  in  the  Illinois 
River  valley  is  M.  howellii,  a  close  relative  ol  M.  laciniata,  having  5-10  pappi 
but  differing  in  its  pappi  scales  3-5  mm  long.  I'arapatric  in  Oregon  with  M. 
howellii  is  M.  lacinicita  subsp.  siskiyouensis,  which  avoids  open,  rocky  serpen- 

tine barrens  but  occurs  in  adjacent  lorested  sites  in  loam  soil.  No  hybrid  popu- 
lations have  been  noted  between  these  two  taxa.  To  the  cast,  M.  laciniata  suhsp. 

laciniata  is  on  alluvial  and  deeper  loam  soils  i  n  grasslands  and  mixed  oak  wood- 
lands near  the  Rogue  River.  Finally,  M.  laciniata  subsp.  detlmgii  is  endemic  to 

montmorillonite  clay  soils  from  600-1450  m  elevation  in  the  Medford-Siskiyou 
Pass  area. 

The  difterentiation  of  Microseris  taxa  in  the  Siskiyous,  and  their  mainte- 
nance as  genetically  separate  populations,  has  involved  both  an  adaptation  to 

different  substrates  and  a  geographical  separation  into  different  climatic  zones. 
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This  has  led  to  an  unusual  richness  of  species  and  subspecies  in  this  limited 
region  of  southwestern  Oregon  and  adjacent  California,  which  is  in  line  with 

the  frequently  mentioned  f  lonstic  diversity  of  the  Klamath-Siskiyou  iVlountains 
in  general. 
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ABSTRACT 

Six  new  varieties  are  proposed  in  Noriii  Ainerican  Cirsium  (Asteraceae:  Cardueae):  C.  arizonicum 

(A.  Gray)  Petrak  van  tenuisectum  DJ.  Keil  \^ar  nov,.  C.  eatonii  (A_  Grayj  B.L.  Rob^  var.  viperinum  D,J. 

Keil,  var.  nov.,  C.  edulc  Nutt.  var.  wenatchcnsc  I.^J,  Keil,  var.  nov,  C.  occidentale  (Nutt.)Jeps.  var  lucianum 

D.J,  Keil,  var  nov,  C.  scariosum  Nutt,  var  robustum  D.J,  Keil,  var  nov,  C.  scariosum  Nutt,  var  loiyabcnse 

DJ,  Keil,  var  nov  Additionally,  twenty  new  combinations  are  presented:  C.  arizonicum  (A,  GrayJ 

Petrak  van  bipinnatum  (Eastw,)  DJ,  Keil,  eoinb.  nov,  C.  arizonicum  (A,  Gray)  Petrak  var.  chellyense 

(RJ.  Moore  &  Frankton)  DJ.  Keil,  comb,  et  stat.  nov.  C.  arizonicum  (A.  Gray)  Petrak  var  roihrockii  (A. 

Gray)  DJ.  Keil,  comb,  et  stat.  nov,  C.  clavatum  (M.E.  JonesJ  Petrak  var.  americanum  (A.  Gray)  DJ,  Keil, 

comb,  nov,  C.  clavatum  (M.E,  Jones)  Petrak  var  osterhoutii  (Rydb,)  DJ,  Keil,  comb,  et  stat.  nov,  C. 

cymosum  (Greene)J.T.  Howell  var  canovircns  (Rydb)  DJ,  Keil,  comb,  et  stat.  nov,  C.  ealonii  (A.  Gray) 

B.L.  Rob.  var  crioccphalum  (A.  Nelson)  DJ,  Keil,  comb,  nov,  C.  eatonii  (A,  Gray)  B.L.  Rob.  var  hesperium 

(Eastw.)  DJ.  Keil.  comb,  et  stat,  nov,  C.  eatonii  (A,  Gray)  B,L.  Rob.  var  peckii  (L.E  Hend.)  DJ.  Kcil, 

comb,  et  stat,  nov,  C.  eatonii  (A,  Gray)  B.L.  Rob.  var  var  clokeyi  (S,E  Blake)  DJ,  Keil,  comb,  et  stat,  nov, 

C.  edule  Nutt.  var  macounii  (Greene)  DJ,  Keil,  comb,  et  stat,  nov,  C.  horridulum  Michx,  var 

megacanthum  (Nutt.)  DJ.  Keil,  comb,  et  slat.  nov.  C.  inamocnum  (Greene)  DJ.  Keil.  comb,  nov,,  C. 

inamoenum  (Greene)  DJ.  Keil  var  davisii  (CronquistJ  DJ.  Keil,  comb,  et  stat.  nov,  C.  ochrocentrum  A. 

Gray  var.  martinii  (P  Barlow-Irick)  DJ.  Keil.  comb,  et  stat,  nov,  C.  pukherrimum  (Rydb.)  K.  Sebum,  van 
aridum(R.D.  Dorn)  DJ.  Keil. comb,  et  stat,  nov,C.  scariosum  Nutt,  var  americanum  (A.  Gray)  D,J,  Keil, 

comb,  no\'„  C.  scariosum  Nutt,  van  citrinum  (Petrakj  DJ.  Keil,  comb,  nov,  C.  scariosum  Nutt.  \'an 

coloradensc  (Rydb.)  DJ.  Keil,  comb,  et  stal.  nov,  C.  scariosum  Nutt.  var  congdonii  (RJ.  Moore  & 

Frankton)  DJ.  Keil,  comb,  et  stat.  nov  Lectotypes  are  designated  lor  several  of  these  taxa. 

RESUMF.N 

Se  proponen  seis  variedades  nuevas  en  Ci  rsi  urn  (Asteraceae:  Cardueae)  de  Norteamerica:  C.  arizonicum 

(A.  Gray)  Petrak  var  tenuisectum  DJ.  Keil  var  nov,  C.  eatonii  (A.  Gray)  B.L,  Rob.  var  \iperinum  DJ.  Keil, 

var  nov,  C.  edule  Nutt.  var  v/enatchettse  DJ.  Keil,  van  nov,  C.  occidentale  (Nutt.)Jeps.  var  lucianum  DJ, 

Keil.  var  nov,  C.  scariosum  Nutt.  var  robustum  DJ.  Keil,  var  nov,  C.  scariosum  Nutt.  van  toiyahense  DJ. 

Keil.  var  nov  Se  presentan  ademas  veinte  combmaciones  nuevas:  C.  arizonicum  (A.  Gray)  Petrak  var 

bipinnatum  (Eastw.)  DJ.  Keil,  comb,  nov,  C.  arizonicum  (A.  Gray)  Petrak  var  chellyense  (RJ.  Moore  & 

Frankton)  DJ.  Keil,  comb,  et  stat.  nov,  C.  arizonicum  (A.  Gray)  Petrak  var  rothrocfeji  (A.  Gray)  DJ.  Keil, 

comb,  et  stat.  nov,  C  cla\atum  (M.E.Jones)  Petrak  var  americanum  (A.  Gray)  DJ.  Keil,  comb,  nov,  C. 

cla\atum  (M.E.Jones)  Petrak  var  osterhoutii  (Rydb.)  DJ.  Keil,  comb,  et  stat,  nov,  C.  cymosum  (Greene) 

J.T  Howell  van  caiiovircns  (Rydb.)  DJ.  Keil,  comb,  et  stat.  nov,  C.  eatonii  (A.  Gray)  B.L.  Rob.  van 

eriocephalum  (A.  Nelson)  DJ.  Keil,  comb,  nov,  C.  eatonii  (A.  Gray)  B.L.  Rob,  van  hesperium  (Eastw.)  DJ. 

Keil,  comb,  et  stat.  nov,  C.  eatonif  (A.  Gray)  B.L.  Rob.  van  peckii  (L.F  Hend.)  DJ.  Keil,  coinb.  et  stat.  nov, 

C.  eatonii  (A.  Gray)  B.L.  Rob.  var  var  clokeyi  (S.F  Blake)  DJ.  Keil,  comb,  et  stat.  nov,  C.  edule  Nutt.  var 

SIDA21(1):  207-219,2004 
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macounii  (Greene)  D  J,  Keil,  comb,  et  stat.  nov..  C.  horridu\uin  Michx.  var  megacanthum  (Nutt )  D.J.  Keil, 

comb,  et  stat.  nov..  C.  inamoenum  (GreeneJ  D.J.  Keil.  comb,  nov.,  C.  inamoenum  (Greene)  DJ.  Keil  var 

davisii  (Cronquist)  DJ.  Keil,  comb,  et  stai.  nov,  C.  ochrocentrum  A.  Gray  var.  martinii  (P.  Barlow-lrick) 
DJ.  Keil,  comb,  et  stat.  nov.,  C.  pulcherrimum (Rydb)  K.  Schum.  var  aridutn  (R.D.  Dorn)  DJ.  Keil,  comb, 

et  stat,  nov.,  C.  scariosum  Nutt.  var.  ameiicanum  (A.  Gray)  DJ.  Keil,  comb.  nov.  C.  scariosum  Nutt.  var. 

citrinum  (Petrak)  DJ.  Keil,  comb,  nov,,  C.  scariosum  Nutt.  var.  coloradense  (Rydb.)  DJ.  Keil,  comb,  et 

stat.  nov,  C.  scariosum  Nutt.  van  congdonii  (RJ.  Moore  &  I'rankton)  DJ.  Keil.  comb,  et  stat.  nov,  Tambien 
se  designan  lectotipos  dc  varios  dc  estos  taxa. 

Preparation  of  a  taxonomic  treatment  of  Cirsium  Mill.  (Asteraceae:  Cardueae) 

for  the  upcoming  Asteraceae  volumes  of  the  Flora  of  North  America  has  en- 
tailed a  reevaluation  of  many  of  the  published  taxa.  The  only  comprehensive 

treatment  of  North  American  Ci  rsium  species  (Petrak  1912, 1917)  is  long  out  of 

date.  Revisions  or  cytotaxonomic  studies  have  been  published  for  several  spe- 
cies groups  (Frankton  &  Moore  1961, 1963;  Moore  &  Frankton  1962, 1964, 1965, 

1966, 1969, 1974;  Ownbey  1952;  Ownbey  &  Hsi  1963,  1969;  Ownbey  &  Olson 
1969;  Ownbey  et  al.  1975),  and  many  of  the  species  have  been  included  in  state 

or  regional  floristic  treatments  (e.g.,  Cronquist  1955, 1994;  Dorn  1992;  Gardner 
1974;  Flowell  1960;  Keil  &  Turner  1993;  Munz  &  Keck  1959;  Munz  1974;  Weber 

1996;  Weber  &  Wittmann  1987;  Welsh  1983;  Welsh  et  al.  1993),  but  these  treat- 
ments have  been  uneven  and  limited  m  scope.  Political  boundaries  often  mark 

the  application  of  differing  taxonomic  constructs.  In  my  investigations  I  have 
examined  North  American  Cinium  as  a  whole  and  across  the  breadth  oi  its 

geographic  range, 
Cirsium  well  deserves  its  reputation  as  a  taxonomically  diflicult  genus.  One 

of  the  most  challenging  aspects  for  a  taxonomist  studying  New  World  Ci  rsium 

is  the  presence  of  species  complexes  that  are  apparently  evolutionary  works  m 
progress.  Some  of  the  thistles,  especially  in  the  mountainous  western  part  ot 
North  America,  are  frustratmgly  polymorphic  with  mosaic  and  overlapping 

patterns  of  variation  and  intergradation  oi  characters.  Farly  taxonomists,  bas- 
ing their  work  on  a  limited  sampling  of  the  morphological  diversity,  named 

many  of  the  forms  as  species,  and  the  fiterature  is  robust  with  species  names. 
The  infilling  that  results  from  more  collectors  visiting  more  localities  within 

the  ranges  of  these  complexes  has  blurred  the  boundaries  between  many  of  the 

proposed  species  and  often  added  forms  that  do  not  Tit"  the  characters  ot  named 
species.  As  I  faced  the  challenges  of  preparing  the  FN  A  treatment  I  recognized 
that  maintaining  some  of  the  named  entities  as  species  would  for  consistency 

require  a  further  proliferation  of  species  names. 
1  have  chosen  to  go  the  other  way  Instead  continuing  the  proliferation  of 

ill-defined  microspecies  I  treat  the  plants  in  question  as  rapidly  evolving,  only 
partially  differentiated  assemblages  of  races  that  have  not  reached  the  level  of 
stability  that  is  usually  associated  with  the  concept  of  species.  In  a  molecular 
phylogenetic  investigation  Kelch  and  Baldwin  (2003)  found  unusually  low  rates 
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of  molecular  divergence  relative  to  the  ecological  diversity  of  New  World 

Cirsium  and  suggested  that  the  genus  has  undergone  a  rapid  ecological  diver- 
sification on  a  continental  scale.  Certainly  there  is  much  variation  within  these 

groups  that  deserves  a  level  of  taxonomic  recognition,  or  that  at  least  should  be 

mentioned,  but  I  think  it  much  more  prudent  to  recognize  these  as  infraspe- 

cific  taxa— entities  that  may  be  expected  to  freely  intergrade— than  species.  I 
view  species  as  entities  that  should  be  consistently  recognizable.  Within  a  large 

genus  such  as  Cirsium  the  amount  of  infraspecific  variation  and  the  degree  of 

geographical  separation  among  races  varies  from  species  to  species  and  from 

geographical  race  to  geographical  race.  Races  occupying  contiguous  habitats 

often  intergrade  freely  in  zones  of  contact  whereas  races  currently  isolated  by 

geographic  or  habitat  barriers  often  have  more  discrete  variation  patterns.  Both 

situations  may  occur  in  a  single  species. 

Infraspecific  taxa  in  Cirsium  have  been  recognized  in  various  taxa  at  the 

rank  of  form,  variety,  and  subspecies.  In  the  Flora  of  North  America  (Flora  of 

North  America  Editorial  Committee  i996)  the  trivial  rank  of  form,  represent- 
ing sporadic  variants  without  a  geographic  range,  is  not  used.  Some  Cirsium 

variants  recognized  m  the  past  as  varieties  are  the  equivalent  of  forms.  In 

Cirsium  both  variety  and  subspecies  have  been  used  in  the  context  of  morpho- 
logically distinguishable  geographical  races.  The  rank  of  variety  has  been  used 

more  widely  The  Flora  of  North  America  Guide  for  Contributors  (Flora  of  North 

America  Editorial  Committee  1996)  stipulates  that  only  one  infraspecific  rank 

(subspecies  or  variety)  be  recognized  within  a  genus.  As  used  by  most  workers 

in  Cirsium  taxonomy  the  choice  of  rank  has  been  a  matter  of  preference,  and  I 

view  them  as  equivalent.  I  have  chosen  to  use  variety  rather  than  subspecies 

because  only  one  change  from  subspecies  to  variety  has  to  be  made  to  follow 

the  Flora  of  North  America  Guidelines  whereas  the  use  of  subspecies  as  the 

infraspecific  rank  for  formally  recognized  geographical  races  would  require 
many  more  nomenclatural  innovations. 

The  overall  product  of  my  studies  will  be  detailed  in  the  FNA  treatment 

(Keil,  in  press).  Presented  below  are  six  newly  proposed  varieties  and  valida- 
tion ot  twenty  new  combinations  for  North  American  Cirsium. 

Cirsium  arizonicum  (A.  Gray)  Petrak  var  bipinnatum  (Eastw.)  D.J.  Keil,  comb, 
nov.  BASIONYM:  Cnicus  drummondit  Torn  &r  A.  Gray  var.  hipinnatus  Eastw.,  Zoe 
4:8.  1893.  Type:  COLORADO:  Johnston  Canon  near  where  it  joins  Mancos  River, 
Sep  1892,  Eastwood  s.n.  (holotype:  CAS;  isotype:  MIN). 

Cirsium  arizonicum  (A.  Gray)  Petrak  var  chellyense  (RJ.  Moore  &  Frankton) 
DJ.  Keil,  comb,  et  stat.  nov  Basionym:  Ci  rslumchcllye7^seR.].  Moore  &  Frankton, 
Canad.  J.  Bot.  52:547. 1974.  Type:  ARIZONA.  Apache  Co.:  Canyon  de  Chelly,  1  Jul 
1961,  Norman  680  (holotype:  DAO). 
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Cirsium  arizonicum  (A.  Gray)  Petrak  van  rothrockii  (A.  Gray)  D.J^  Keil,  comb,  et 
Stat.  nov.  Basion YM:  Cmcus  rot  h rock 1 1  A.  Gray,  Proc.  Amer.  Acad.  Arts  17:220. 1882. 
Type:  ARIZONA:  Rocky  Canyon,  1874,  Rothrock  289  (lectotype,  here  chosen  from 

syntypes,  GH).  Gray  (1882)  described  Cnicus  rothrockii  based  upon  two  collec- 
tions {Rothrock  289  and  Lemnion  2794). 

Moore  and  Frankton  (1974)  selected  Rothrock  289  as  the  lectotype  collection  of 

Cnicus  rothrockii.  However,  they  cited  as  lectotype  specimens  ol  this  gathering 

from  both  GH  and  US.  According  to  Article  9.2  of  the  International  Code  of 

Botanical  Nomenclature  (Greuter  et  al.  2000)  "a  lectotype  is  a  specimen  or  il- 

lustration designated  from  the  original  material  as  the  nomenclatural  type." 
Moore  and  Frankton's  designation  of  two  specimens  at  different  institutions  as 
lectotype  fails  the  requirement  that  a  single  specimen  serve  in  that  role.  I  agree 

with  their  designation  of  Rothrock  289  as  the  lectotype  collection  and  here 

choose  the  GH  specimen  as  lectotype  for  the  taxon. 

Cirsium  arizonicum  (A.  Gray)  Petrak  var  tenuisectum  D.J.  Keil,  var  nov  Type: 
CALIFORNIA.  SAN  Bernarlmno  Co.:  New  York  Mountains,  Keystone  Canyon,  2.1 

road  mi  from  Ivanpah  Road,  ca.  1670  m.  Pi  nus  monophylla-]u  niperus  osteospcrma 
woodland;  scattered  in  rocky  wash  channel;  associates:  Fallugia  parado.xa,  Prunus 
fasciculata.Guticrrezia  sarothrae,  Atriplcx canescens,Eriodictyon angustijoliuni, 

Yucca  hreviJolia,OpuiUia  echinocarpa,Me^rLodorascahra, Ephedra  nevadensis,Pen- 
stemor]  sp.,  Machacranlhcra  canesccns,  Purshia  mexicana,  Muhlenhergia  porteri. 
Ericameria  linearijolia.  Salvia  dorrii,Lycium  cooperi,  Yucca  baccata,Berhenssp., 
R/iirs  trilobata,  Sphaeralcea  sp.,  Ipomopsis  agrcgaia,  Datura  wrightii,  Artemisia 

dracunculus,  and  Achnatherum  hynienoides,  5  Nov  1999,  Keil  28401  (holotype— 
flowering  stem  of  plant  D,  OBI;  ISOTYPES  [the  letter  in  parentheses  represents  the 
individual],  ASU  (A),  BRY  (C),  CAS  (B),  CDA  (C),  DAO  (D),  GH  ̂ D),  MIN  (D),  MO 
(C),  NY  (C).  OBI  (A,  C),  RSA  (A),  TEX  (D),  UC  (13),  US  (D)), 

C:aulibus  et  costis  abaxialibus  glabris  ad  romenrosis  tricliomatibus  tenuibus  non-septatis,  spinis 

pnncipaiibus  loliorum  5-30  mm  longis.  ct  corollis  rubellopurpureis  distinguatur 

Stems  thinly  arachnoid  tomentose,  ±  glabrate,  without  septate  tnchomes. 

Leaves  deeply  divided,  often  nearly  to  the  midvein,  abaxially  arachnoid  tomen- 

tose or  sometimes  glabrate,  without  septate  trichomes,  adaxially  thinly  arach- 

noid or  glabrate;  principal  marginal  spines  5-30  mm,  often  stout;  cauline  leaves 
narrowed  at  base  to  truncate  or  ±  clasping,  but  not  or  only  slightly  decurrent. 

Involucres  cylindric  to  campanulate;  phyllary  spines  5-25  mm,  stout.  Corollas 

reddish  purple,  25-35  mm,  the  tube  10-13,  throat  5-8  mm,  lobes  10-13.5  mm; 

style  tips  1-2  mm. 

Paratvi'i:s:  CALIFORNIA.  San  Bernardino  Co.:  New  York  Mountains.  Carruthers  Canyon,  1615-1645 
m,  6  Nov  1999,  Keil  28402  (NMC.  OBI.  OSC);  New  YoiT  Mountains.  Keystone  Spring,  1585  m.  13  Oct 

1935,  Munz  13862  (UC).  Nevada,  Clark  Co.:  SW  slope  of  N  W  Spring  Mts.,  upper  Clark  Canyon,  yellow 

pine  vegetation,  7000-7600  It,  9  Jul  1970,  Becitley  .113.55  (LINLV);  Charleston  Mrs,.  Charleston  Peak, 
gravelly  wash;  with  Pinusscopulorum,  2270  m,  18 Jul  1938,  ClokevSlSZ  (PH,  UC.  UTC(2j,  WTUC2)j; 

Charleston  Mts.,  Kyle  Canyon  at  bridge,  wash  with  aspens,  2300  m,  3  Aug  1935,  Clokcy  5609  (UC); 

Chariesron  Mts,,  Charleston  Park,  gravelly  wash,  yellow  pme  belt,  2300  m,  25  Jul  1936,  Clohey  5609 
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(UC,  UTC,  WTU);  Charleston  Mts.,  Lee  Canon,  in  limestone,  8000  ft,  4  Aug  1913,  Hcllcf  JJ057  (PH, 

UCj;  Charleston  Mts,  Pme  Cr,  6700  ft,  4  Sep  1927. jaeger  2202  (UC);  Charleston  Mts.,  near  Charleston 

park  resort,  plentiful,  8000  ft,  12  Sep  1925. Jaeger  s.n.  (UC);  Spring  Range,  Toiyabe  National  Forest, 

Kyle  Canyon  Rd.  (Nevada  Rte.  157)  just  W  of  junction  with  Nevada  Rte.  157,  Ponderosa  pme  forest, 

6930  ft,  17  Aug  2002, Keil  29112  (OBI);  Spring  Mountains,  Toiyabe  National  Forest,  Las  Vegas  Ski  and 

Snowboard  area  in  Upper  Lee  Canyon,  36,299°N,  115.696°  W,subalpine  lorest  with  limber  pine,  bristle- 
cone  pine,  white  fir,  quaking  aspen,  wa.\  currant,  and  common  juniper,  9200  ft,  17  Aug  2002,  Keil 

29114  (OBI);  Red  Rock  Canyon  Recreation  Lands,  Mouth  of  Velvet  Canyon,  with  Celtis  reticulata, 

Quercus  turhinella,  and  Chrysothamnus  pantcidatus,  4400  ft,  6  Jun  1990,  Leary  et  al.  4006  (UNLV); 

Spring  Range,  NVv'  of  Las  Vegas,  upper  Lee  Canyon  between  ski  area  and  saddle  at  head  of  Wallace 
Canyon,  conifer  forest  with  Pinusflexilis,  P.  longaeva,  Abies  concoloKand  Populus  I  rem  uloidcs  on  steep 

limestone  slopes  and  canyon  bottom,  8700-9900  ft,  31  Aug  1986,  Sanders  et  al.  6881  (OBIj. 

The  Cirsium  arizonicum  complex  is  a  group  of  closely  related  taxa  ot  the  south- 

vv^estern  United  States  and  northwestern  Mexico.  This  species  complex  was  re- 
vised by  Moore  and  Frankton  (1974),  who  recognized  eight  species,  three  ol  them 

newly  described.  In  Moore  and  Frankton's  key  to  species  of  the  C  anzonicum 
complex,  var  tenuisectum  keys  to  Cirsium  nidulum  (M.E.Jones)  Petrak,  and 

these  authors  cited  a  chromosome  count  from  the  Spring  Mountains  popula- 

tion of  var.  tenuisectum  as  C.  nidulum.  Moore  and  Frankton's  rather  imprecise 
range  map  does  not  include  the  New  York  Mountains  for  C.  nidulum  or  any 

other  member  of  the  C.  arizonicum  complex,  and  there  is  no  indication  that 

Moore  and  Frankton  were  euvare  ot  the  thistles  from  this  mountain  range. 
Cirsium  nidulum  is  the  name  that  has  been  used  for  the  New  York  Mountains 

thistle  in  various  floras  (fiowell  1960;  Munz  and  Keck  1959;  Munz  1974;  Keil 

and  Turner  1993,  2002).  As  a  part  of  my  research  on  Cirsium  for  the  Flora  of 

North  America  project,  I  have  examined  many  specnnens,  includmg  types,  from 

throughout  the  range  of  the  various  members  of  the  Cirsium  arizonicum  com- 
plex, and  I  have  concluded  that  the  C  anzonicum  complex  should  be  treated  as 

a  single  polymorphic  species.  It  has  become  evident  that  the  name  Cirsium 

nidulum  has  been  widely  misapplied;  the  type  is  a  very  spiny  plant  of  var 

arizonicum.  The  plants  from  the  Spring  Mountains  and  New  York  Mountains 

represent  a  previously  unnamed  variety. 

Cirsium  clavatum  (M.E.Jones)  Petrak  var.  americanum  (A.  Gray)  DJ.  Keil,  comb, 
nov.  Basionym:  Cnicus  carlinoides  Schrank  var.  americanus  A.  Gray,  Proc.  Amer. 

Acad.  Arts  10:48. 1874.  Type:  COLORADO:  Rocky  Kits.,  lat.  39-41°,  Hall  and  Harbour 
339  (lectotype,  liere  cliosen  from  syntypes,  GH). 

The  varietal  epithet  americanum  was  based  upon  syntypes  from  both  Colo- 
rado and  California.  The  latter  are  referable  to  Cirsium  remotijolium  (fiook.) 

DC.  Gray  (1874)  cited  two  Colorado  collections,  Greene  s.n.  and  Hall  and  Harbour 

3'^2.  Cronquist  (1994)  stated  that  "Hall  &  Harbour 342,  Rocky  Mts.,  Colo.,  is  the 

first  collection  cited  and  has  been  taken  to  be  the  type;  original  at  GH!"  1  agree 
with  the  choice  of  Hall  and  Harbour  342  and  am  validating  its  designation  as 
lectotype. 
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Cirsium  clavatum  (M.E.  Jones)  Petrak  var.  oslerhoutii  (Rydb.)  D.J.  Keil,  comb,  et 

Stat.  nov.  BASlONYMiQirduusostfc'Wioutii  Rydb.,  Bull.  Torrey  Bot.  Club  32:131.  1905. 
Typh:  COLORADO.  FAGi.li  Co.:  Red  CHff,  1902,  Ostcrhoui  2706  (ilOi.OTVPi;:  NY; 
ISOTYPE:  RM). 

Cirsium  cymosum  (Greene) J.T.  Howell  var.  canovirens  (Rydb.)  DJ.  Keil,  comb,  et 
Stat.  nov.  Basionym:  Carduus  canovirens  Rydb,,  Mem,  N,Y.  Bot.  Card.  1:450.  1910. 
Typh:  MONTANA,  Madison  Co.:  Jack  Creek  Canon,  7000  ft,  15 Jul  1897,  Rydhcrg 
and  Bcs.st'v  5213  (holotypp,:  NY). 

Cirsium  eatonii  (A.  Gray)  B.L.  Rob.  var. eriocephalum(A.  Nelson)  DJ.  Keil, comb, 
nov.  Basionym:  Cirsium  criocephalum  A.  Gray,  nom,  illeg,;  Carduus  hookerianus 
Nutt.  Ivan]  eriocephalus  A.  Nelson,  inJ.M.  Coult.  &  A.  Nelson,  Man.  Bot.  Rocky  Mts, 

585. 1909.  Type:  COLORADO:  headwaters  of  Clear  Creek  and  the  alpine  ndges  ly- 
ing E  of  Middle  Park,  1861,  Parry  s.n.  (lf.ototypf,,  here  chosen  from  syntypes,  GH), 

This  taxon  was  originally  named  Cirsium  eriocephalum  by  Gray  (1863),  but 

this  name  was  a  later  homonym.  Because  of  the  illegitimate  status  of  C 

eriocephalum,  a  priorable  autonym  was  not  created  by  publication  ol  C;  rsium 

criocephalum  A.  Gray  var  Iciocephalum  D.C.  Eaton  (1871).  However,  Nelson's 
recognition  of  Carduus  hookerianus  var.  erwcephalus  established  this  epithet 

at  the  varietal  level  with  Nelson  as  the  author  of  the  epithet,  not  Gray  [ICBN 

Art.  58].  Nelson  did  not  cite  rank  for  mfraspecific  taxa  but  his  trinomial  combi- 
nations are  to  be  treated  as  varieties  (ICBN  Art.  35.4). 

Cirsium  eatonii  (A.  Gray)  B.L.  Rob.  var  hesperium  (Eastw.)  DJ.  Keil,  comb,  et 
Stat,  nov  Basionym:  Cnicus  hesperius  Eastw.,  Bull.  Calil.  Acad.  Sci.  ser  3, 1:122. 1898. 
Typp:  COLORADO:  La  Plata  Mts.,  Mt.  Hesperus  on  Bear  Creek  Divide,  Aug  1892, 
Eastwood  s.n.  (holotypf:  CAS). 

C:irsium  eatonii  (A.  Gray)  B.L.  Rob.  var.  peckii  (L.F.  Hend.)  DJ.  Keil,  comb.  et  stat. 
nov  Basionym:  Cirsium  peckii  L.F  Hend.,  Madrono  5:97.  1939.  Type:  OREGON. 

Harney  Co.:  Alvord  Ranch,  E  base  of  Stcens  Mc,  6Jun  1927,  Irlcndcrson  8521  (ho- 
LOTYPE:  ORE). 

Cirsium  eatonii  (A.  Gray)  B.L.  Rob.  var.  clokeyi  (S.F.  Blake)  DJ.  Keil,  comb,  et  stat. 
nov  Basionym:  Cir.sium  clokeyi  S.E  Bkd<e,  Proc.  Biol.  Soc.  Washington  51:8. 1938. 
TYPE:  NEVADA.  Cl.ARK  Co.:  Charleston  Mts.,  6  Aug  1937,  Clokey  7456  (holotype: 
US;  ISOTYPES:  BRY,  DAO,  GA,  MO,  PENN,  PH,  RM,  UC). 

Cirsium  eatonii  (A.  Gray)  B.L.  Rob.  var.  viperinum  DJ.  Keil,  var  nov.  Type:  NE- 
VADA. White  Pine  Co.:  Snake  Range,  Humboldt  National  Forest,  Snake  Creek 

Canyon,  above  Johnson  Lake,  steep  rocky  slope,  granite,  common,  11,000  It  [3353 
m],  10  Aug  1964,Ho/mgrcn  and  Reveal  }588{\  iolotype:  UTC;  isotypes:  WTU,  MIN). 

CapituHs  rare  arachnoideis  rrichoinatibus  non-se pt a t  ls,  corollas  lava ndul  is  ad  purpureis,  29-35  mm 

kingis,  setis  longissimis  pappi  20-25  mm  disringuaiur 

Plants  erect,  2.5-4  dm.  Leaves  glabrous  or  nearly  so  on  both  surfaces.  Capitula 

1-5,  subsessile  or  short-peduncled,  m  raceme-like  or  corymbiform  capitulescence. 

Involucres  3-5  cm,  thinly  arachnoid  with  non-septate  trichomes;  outer  phyl- 
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laries  with  numerous  lateral  spines;  spine  tips  of  phyllaries  stout.  Corollas  lav- 

ender to  purple,  29-35  mm,  the  tube  9-12.5  mm,  the  throat  9-12  mm,  the  lobes 

9-11  mm.  Longest  pappus  bristles  20-25  mm. 
Paratypi;s:  NEVADA.  White  Pine  Co.:  Snake  Range.  Mt.  Washington,  bristlecone  pine  lorest  just  S  of 

the  peak.  T12N,  R68E,  Sect.  11,  plants  growing  with  Pinu.son  limestone  gravel  slopes,  11,300  ft  [3444 

ml.  9  Aug  1985,  Tiehm  10107  (CAS,  COLO,  MINI,  OSC,  UNLV);  Mount  Moriah,  N  end  of  Snake  Range, 

moist  limestone  derived  sandy  to  rocky  soil,  on  S-facing  slope  with  Phlox,  Aquilegia,  Crepis  nana. 

Al/ium,  and  Eri^(^cron,T18N,  R69E,Scct  10, 11840  ft  (3500  m).  2  Aug  1999,  Nilcsetal.ScS'JcS  (UNLV  j;  12 
mi  SW  of  Baker,  Humboldt  National  Forest,  Snake  Range,  N  side  of  Mt.  Washington,  T12N,  R68E,  F. 

1.2  of  Sect.  11,  with  scattered  bristlecone  pine,  1 1,000  ft,  12  Sep  f 983,  Goodrich  elal.  20063  (BRY);  13  mi 

SW  of  Baker.  Snake  Range,  S  slopes  of  Mt.  Washington,  T12N,  R68E,  N  1/2  of  Sect.  14,  upper  edge  of 

bristlecone  pme-limber  pine  lorest.  1 1,000  ft,  12  Sep  1983,  S.  Goodrich  etal.  20063  (BRYj. 

Cirsium  eatonii  var  viperinum  is  apparently  endemic  to  upper  elevations  of 

the  Snake  Range  of  White  Pine  County,  Nevada.  Capitula  of  var.  viperinum  are 

similar  in  size  to  those  of  var  clokeyi.  However,  var  viperinum  is  a  shorter  plant 

(2-4  dm  vs.  4-15  dm)  with  longer  corolla  tubes  (9-12  mm  vs.  3.5-7  mm),  and 

longer  pappus  bristles  (longest  bristles  20-25  mm  vs.  16-18  mm).  Ranges  of  the 
two  varieties  are  separated  by  about  340  km.  Putative  hybrids  between  C. 

mamoenum  and  C.  eatonii  var  viperinum  are  known  from  the  Snake  Range. 

Cirsium  edule  Nutt.  var  macounii  (Greene)  D.J.  Keil,  comb,  et  stat.  nov  Basionym: 

Carduus  macoumi  Greene,  Ottawa  Naturalist  16:38. 1902.  Typf;  BRITISH  COLUM- 
BIA: Chilliwack  Valley,  13  Jun  1901,  Macoun  26'^51  (lectotypl,  here  chosen  from 

syntypes,  NDG). 

Cirsium  edule  Nutt.  var.  wenatchense  D.J.  Keil,  var  nov  Typf:  WASHINGTON. 
Chelan  Co.:  Nason  Creek,  banks  of  streams,  660  m,  30  Jul  1893,  Sandberg  and 
Leihgerg 626 (holotype:  ORE;  isotypes:  CAS,  UC). 

Capitulis  generaliter  solitariis,  in  pedunculis  10-30  cm  portatis  et  in\'olucris  3-4  cm  altis  et  4-5  cm 
diametro  distinguatur. 

Capitula  mostly  solitary;  peduncles  10-30  cm.  Involucres  3-4  cm,  4-5  cm  diam., 

moderately  arachnoid;  phyllary  apices  long-acicular,  widely  spreading,  spine 

tips  5-15  mm.  Corollas  29-33  mm,  the  tube  9-11  mm,  the  throat  8-12  mm,  the 

lobes  9-10  mm.  Style  tips  3-4  mm.  Cypselae  4.5-6  mm,  dark  brown;  longest 

pappus  bristles  20-25  mm. 
Paratvpks;  WASHINGTON.  Chelan  Co.:  Wenatchee  Mts.,  trail  to  Snow  Lakes,  rocky  granitic  alpine 

slopes,  1 1  Aug  f 952, 4000  ft,  7  hompson  ]7i35 (WTU);  Yakima  Region,  1883,  Bra ndegee 922  (UC);  Nason 

City  2000-3000  ft.,  Jul  1893,  Sandhergand  Leihergs.yr  (MIN);  Yakima  Region,  Wenatchie.  Aug  188.3, 
6500  ft.  rweetJy  .s.n-(YUj.  Kittitas  Co.:  Mt.  Stuart,  Cascades.  Aug  f898.  Elmer. 12(7 (MIN). 

Cirsium  edule  vai.  wenatchense  is  apparently  endemic  to  the  Wenatchee  Moun- 
tains, in  the  eastern  Cascade  Range  of  central  Washington.  Little  is  known  of 

its  variation  or  habitat.  Because  none  of  the  specimens  are  complete  individu- 
als, the  overall  stature  of  the  plant  is  unknown.  1  am  not  aware  ol  any  recent 

collections  of  this  taxon. 
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Cirsium  horridulum  Michx.  v^\r.  megacanthum  (Nutt.)  D.J.  Keil,  comb,  et  stat. 
nov.  Basionym:  Cirsium  megacanthum  Nutt.,  Trans.  Amer.  Phil.  Soc.  2nd  sen,  7:421. 

1841.  Typh:  LOUISIANA:  banks  of  Mississippi  near  New  Orleans,  Little  s.n.  (lf.cto- 
TYPE,  here  chosen  from  syntypes,  PH). 

Cirsium  inamoenum  (Greene)  D.J.  Keil,  comb.  nov.  Basionym:  Carduusinamoenus 
E.L.  Greene  Fl.  Fran.  479.  1897;  Carduus  undulatus  Nutt.  var  nevadensis  Greene, 

Proc.  Acad.  Nat.  Sci.  Philad.  44(1892):361.  1893  (homotypic  synonym  of  C. 
mamoenus).  Typr:  CALIFORNIA:  E  of  Truckee  or  near  that  place,  Aug  1883,  Grccfif 

s.n.  (lectc)TYPH,  here  chosen  from  syntypes,  ND-G). 

Cirsium  inamoenum  (Greene)  DJ.  Keil  var.  davisii  (Cronquist)  DJ.  Keil,  comb,  et 
Stat,  nov  Basionym:  Cirsium  davisii  Cronquist,  Leafl.  W.  Bot.  6:46,  1950.  Type: 

IDAHO.  Bannock  Co.:  University  of  Idaho  i^arm,  Pocatello,  8  Jun  1931,  Davis  s.n. (holotype:  WS). 

Cirsium  occidentale  (Nutt.) Jeps.  var.  lucianum  DJ.  Keil,  var.  nov.  Type:  CALIFOR- 
NIA. San  Luis  Obispo  Co.:  Cuesta  Ridge,  along  mam  road  (USPS  Rd.  29S1L3)  1,3  mi 

W  ol  E  boundary  sign  for  Cuesta  Ridge  Botanical  Area,  ca.  4.3  mi  W  of  Hwy  101, 
scattered  along  disturbed  roadside,  serpentine,  2460  ft,  22Jun  1989,Juna/?  and  Ayers 
4073  (holotype:  SBBG;  isotype:  OBI). 

Habituerecto,  capitulisconspicuepedunculatis,  involucris2-4cmdiametro,  atropurpureis.  floccoso- 

arachnoideis,  et  corollas  purpureo-atrorubens  20-24  mm  distinguatur 

Plants  erect,  3-20  dm.  Capitula  long-peduncled,  elevated  well  above  lower  le^wes; 

involucres  2-4  cm  diameter,  dark  purple,  f  loccose-arachnoid;  middle  phyllary 

tips  generally  5~8  mm,  f-3  mm  wide,  straigbt  or  upwardly  curved,  ascendmg 

to  spreading.  Corollas  20-24  mtrt,  dark  purplish  red. 

Paratypes:  CALIFORNIA.  San  Luis  Obispo  Co.:  Lo.s  Padres  National  Forest,  Wdacing  cleared  sLipe 

below  TV  lowers  just  E  ol  West  Cuesta  Ridge  Rd,  at  eastern  botanical  area  boundar)'  sign.  ca.  3  mi  W 

of  Hwy  101,  22  Jun  1989,  Ajyer.s  iiudjunak  75-iA  (OBI,  SBBG  J;  0..3  mi  irom  hwy  101  along  West  Cuesta 
Ridge  Rd,.  chaparral,  S  lacing  slope,  roadside,  ca,  1540  ft.  4  jun  2000,  Bushakra  and  Bu^hahra  35 

(OBI),  36  (.UC),  37  (MINA  ,58  (ASUJ.  Cerro  Alto,  1 3  May  1958,  Hardham  3288  (SBBG):  near  summit  of 

ridge  W  ol  upper  Lopez  Canyon,  open  W-facing  slope,  5  Jun  1964,  Hoover  8932  (OBI):  ridge  NW  of 
Cuesta  Pass,  serpentine  area,  disturbed  roadside,  17Jun  1965,  Hc)over9430  (OBI);  Black  Butte  Research 

Natural  Area,  SE  base  ol  Peak  3,  steep  rocky  opening  at  edge  ol  Quercusagn folia  woodland  at  margin 

of  unburned  area,  2  May  1995.HMcsa  J2258(CDA,  OBIJ:  Cuesta  Ridge  Botanical  Area,  N  of  main  road, 

Just  Sof  KSBY  television  lowers,  ca,  2,7  mi  Vv'  of  Hwy  101,  28Jun  1989,/imal;  and  Aye rs 4098 {SBBGG); 
Cuesta  East  in  area  burned  by  Gay  Mt.  and  Las  Pilitas  fires,  fire  succession  area  in  chaparral,  17  May 

1987,  Keil  et  al.  20162  (OBIJ;  San  Luis  Obispo,  187  ,  Lemmon  4J  (PH);  along  road  to  cypress  forest 

below  summit  of  TV  peak.  W  of  Cuesta  Grade  and  Hwy  101.  28  Jun  1968,  Smitli  10095  (SBBG);  S 

entrance  to  Cuesta  Botanical  Area,  serpentine  soil,  7Jun  1971,  2500  ft,  Wwic  97 (OBI), 

a  rsium  occidentale  var.  lucianum  is  restricted  to  San  Luis  Obispo  County,  Cali- 
fornia wbere  it  occupies  a  narrow  corridor  along  and  adjacent  to  the  main  ridge 

ot  the  southern  Santa  Lucia  Mountains.  In  Thejepson  Manual  Keil  and  Turner 

(1993)  treated  these  plants  as  an  atypical  race  of  C.  occidentale  var.  calijornicu m. 

They  resemble  small-headed  plants  of  var.  calijo  rnicum  but  differ  in  their  dark, 
reddish  purple  corollas  and  darkly  pigmented  involucres.  They  approach  the 
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ranges  o(  var.  californicum  and  var.  venustum  but  are  not  known  to  grow  with 

either  of  these  varieties.  Wells  (1983)  and  Keil  and  Turner  (1992)  reported  the 

occurrence  of  hybrid  swarms  between  these  taxa  in  which  emergent  pheno- 
types differing  from  either  parent  have  been  observed.  Cirsiumoccidentalc  var. 

lucianum  may  represent  a  stabilized  emergent  form  derived  by  prehistoric  hy- 
bridization between  var.  californicum  and  var  venustum. 

Cirsium  ochrocentrum  A.  Gray  var  martinii  (P.  Barlow-lrick)  D.J.  Keil,  comb,  et 

stat.nov  BASiONYMiCirsiumochrot'entrum  A. Gray subsp.  martinii  P. Bariow-Irick, 
Novon  9:320. 1999.  Typf:  NEW  MEXICO.  Catron  Co.:  NM  Hwy  12,  5  mi  E  of  San 
Francisco  River  bridge  at  Reserve,  5800  ft.  elev,  28  Jul  1997,  Barlow  97-8  (holo- 
TYPH:  US;  ISOTYPES:  ASU,  MO,  NMC,  UNM). 

Hsi  (1960)  m  an  unpublished  dissertation  proposed  recognition  of  this  taxon  as 

a  species,  noting  its  resemblance  to  C  ochrocentrum.  Bariow-Irick  (1999)  for- 

mally described  it  as  a  subspecies  of  C  ochrocentrum,  demonstrating  its  in- 
tergradation  with  typical  C.  ochrocentrum.  As  indicated  above  I  have  chosen  to 

recognize  varieties  rather  than  subspecies  in  my  FNA  treatment  of  Cirsium, 

and  I  make  the  change  from  subspecies  to  variety  m  deference  to  the  FNA  Guide 
tor  Contributors. 

Cirsium  pulcherrimum(Rydb.)  K.  Schum.  var.  aridum  (R.D.  Dorn)  DJ.  Keil,  comb, 
et  Stat,  nov  Basionym:  Cirsium  aridum  R.D.  Dorn,  Vase.  Pi.  Wyoming,  2nd  ed.  304. 
1992.  Type:  WYOMING.  Fremont  Co.:  ca.  6  mi  N  of  Sweetwater  Station,  barren 
chalky  hills,  6700  ft,  26 Jul  1990,  Dorn  5105  (holotype:  RM). 

Cirsium  scariosum  Nutt.  var  americanum  (A.  Gray)  DJ.  Keil,  comb.  nov.  Basionym: 
Cirsium  acaule  AUioni  var  americanum  A.  Gray,  Proc.  Philad.  Acad.  Nat.  Sci. 
1863:68. 1863. Type: COLORADO:  Rocky  Mts.,  lat,  39-41,  Halland Harbour. 339 (ho- 
L0TYPE:GH). 

Cirsium  scariosum  Nutt.  var  citrinum  (Petrak)  DJ.  Keil,  comb,  nov  Basionym: 
Cirsium  quercetorum  (A.  Gray)  Jeps.  var  citrinum  Petrak,  Bieh.  Bot.  Centralbl. 

35:363. 1917.  TYPE:  CALIFORNIA.  San  Diego  Co.:  Warner's  Hot  Springs,  10  Apr  1913, Eastwood  2629  (holotypi::  CAS). 

Cirsium  scariosum  Nutt.  var  coloradense  (Rydb.)  DJ.  Keil,  comb,  et  Stat.  nov. 
Basionym:  Carduus  coloradensis  Rydb,,  Bull.  Torrey  Bot.  Club  32:132.  1905.  Type: 
COLORADO:  Pagosa  Sprmgs,  28  Jul  1899,  Baker 644  (holotype:  NY;  isotypes:  MO, 
ND-G,  POM). 

Cirsium  scariosum  Nutt.  var  congdouii  (RJ.  Moore  &  Frankton)  DJ,  Keil,  comb, 
et  Stat,  nov  Basionym:  Cirsiimi  eongdomi  RJ,  Moore  &  Frankton,  Canad.J,  Bot. 
45:1738.  1967,  Type:  CALIFORNIA,  Mono  Co.:  Bridgeport  Valley,  3.5  mi  NW  of 
Bridgeport  along  U.S.  Llwy  395,  edges  of  winter  overflow  of  Buckeye  Creek,  6505 
ft,  Bacigalupi  et  al  8015 (holotype:  DAO). 

Cirsium  scariosum  Nutt.  var  robustum  DJ.  Keil,  var.  nov  Type:  CALIFORNIA. 
Slskiyou  Ccy:  N  side  of  Stateline  Rd.,  Hwy  161  to  Tulelake,  5.2  km  E  of  Hwy  97, 10.5 
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km  NE  of  Dorns,  T48N,  RIE,  sect.  .16, 14Jun  1977,  FuHcr 20216  (HOLt)TYPi:;  mounted 
on  3  sheets,  CDA;  ISOTYPE:  CDA). 

Habitu  caulescente  caulibus  proximale  ramosis,  capitulis  evidcnter  pedunculatis,  apicibus 

phyllariorum  interiorum  expansis  scariosis  erosodeniatis.  el  corollas  albidis  distinguaiur. 

Plants  caulescent,  2.5-7  dm.  Stems  solitary  from  base,  often  very  stout,  proxi- 
mally  simple  and  distally  branched  or  branched  throughout,  leafy,  glabrous, 

villous  with  septate  trichomes,  or  arachnoid-tomentose.  Leaves  oblanceolate 
to  elliptic,  deeply  puinately  lobed,  villous  with  septate  trichomes  or  thinly 

arachnoid-tomentose,  abaxially  thinly  to  densely  arachnoid-tomentose,  villous 

with  septate  trichomes  along  the  midvein.  Capitula  3-many,  evidently  pe- 
duncled  at  stem  tips  (in  age  clustered  axillary  capitula  sometimes  developing), 

subtended  and  ±  overtopped  by  upper  leaves  or  these  ±  reduced.  Involucres 

2.5-4  cm;  outer  and  middle  phyllaries  lanceolate  to  ovate,  the  spine  tips  1-6 

mm,  slender  to  ±  broad  and  flat;  tips  of  inner  phyllaries  linear-acummatc  or 

more  commonly  expanded  as  a  scarious,  erose-toothed  appendage,  oiten  con- 
torted. Corollas  white,  30-36  mm,  the  tubes  f4-22  mm,  the  throats  7-12  mm, 

the  lobes  5-10  mm;  style  tips  6-8  mm.  Cypselae  4-6.5  mm;  pappi  22-32  mm. 
P.-\RATYPEs:  CALIFORNIA.  Siskiyou  Co.:  Gazelle,  moist  meadows,  20  Jun  1Q05,  Heller  8077  (PH);  Butte 

Valley  W  ot  Dorns,  oecurritig  in  large  patches,  16Jul  1982,5li(/vv  ;>.)i,  (CDA);  E  of  McCloiid  along  H  wy. 

89,  7-7  mi  VV  ot  Shasta  Co.  line,  roadside  drainage  in  lodgepolc  pine  lorest.  24 Jul  l'-)Q2,  Kciland  Kcil 
2,3571  (OBU;  5  mi  N  oi  Gazelle,  HJul  1948.  Prv()r.3704  (CDA);  4  mi  N  ot  Gazelle,  26Jul  1950,  Pryois.n. 

(CDA);  without  locality,  22Jul  1954,  Huse  ,s.n.  (CDA);  H wy.  99,  2  mi  S  of  Gazelle.  T42N.  R6W,  roadside 

meadow,  9Jul  1959,  Fuller  2738  (CDA).  OREGON.  Klamath  Co.:  Keiio,  bank  of  Klamath  Riven  (\]ul 

1920,  Peck  9279  (D.S);  l"!  mi  S  ol  Diamond  Lake,  moist  ground,  7  Jun  1937, 1'cck  197.56  (WILLU).  Lake 
Co.:  9  mi  Sol  Summer  Lake  P.O., swampy  meadow,  19Jun  1941,  Peck  20809(UC,  WILLU); alongjohnson 
Creek, Summer  Lake,  12Jul  1928,  Con.sI(;nce9478(ORE);6  mi  NE  of  Lakeview,29Junl937,PecH9624 
(WILLU). 

Cirsium  scariosum  var.  rohustum  is  known  only  from  northern  California 

(.Siskiyou  County)  and  south-central  Oregon  (Klamath  and  Lake  counties). 

Cirsium  scariosum  Nutt.  var  loiyabense  f").J.  Keil,  var  nov  TypH:  NEVADA.  Lani^lr 
Co.:  N  of  Toiyabe  Range,  Silver  Creek,  10.5  mi  E  of  Nevada  8A,  12  airline  mi  N  of 
Austin,  T21N,  R44E,  Sect.  22,  edge  of  wet  meadow,  17  Jul  1970,  7000  It,  Holmii^rcn 
and  Holmgren  4476  (i  lOLO  i  VPE:  MIN;  lsotypf.S:  ASU,  WTLJ). 

1  labitu  caulescente  corollas  purpureis  lobis  "15-8  mm  longis  distinguatur. 

Plants  subacaulesccnt  to  erect,  0.5-5.5  dm.  Stems  usually  simple,  leafy,  glabrous 
to  villous  or  tomentosc  with  septate  trichomes,  sometimes  thinly  arachnoid 

tomentose.  Leaves  oblong  to  oblanceolate  or  elliptic,  pinnately  lobed  or  olten 

unlobed,  adaxially  green,  glabrous  or  villous  with  septate  trichomes,  abaxially 

green  and  ±  glabrous  to  whitc-tomcntose.  Capitula  1-10+,  sessile  or  short-pe- 
duncled,  crowded  at  stem  tips,  usually  subtended  and  ±  overtopped  by  upper 

leaves.  Involucres  2-3  cm;  outer  and  middle  phyllaries  lanceolate  to  ovate,  the 

spine  tips  2-4  mm,  slender;  tips  of  inner  phyllaries  acuminate  and  entire  or 
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abruptly  expandeci  into  a  scarious,  erose-toothed  appendage.  Corollas  rose- 
purple,  23-31  mm,  the  tubes  11-16  mm,  the  throats  4.5-8.5  mm,  the  lobes  5.5-8.5 

mm;  style  tips  3.5-4.5  mm.  Cypselae  4-6  mm;  longest  pappus  bristles  22-25  mm. 

Par.atypes:  NEVADA.  Humboldt  Co.:  Paradise  Valley,  NE  of  Winnemucca,  T42N,  R39E.  Sect, 14.  irri- 

gated meadow,  24 Jun  1967, 4700  ft,  Genl  ry  and  Davidse  1627 (ASU,  DS,  KANU,  WTU);  Virgin  Valley, 

Virgin  Valley  campground,  banks  of  pond,  16 Jun  1978. 4820  ft,  Tiehm  and  Rogers  4457 (CAS);  Buck- 

skin Mt,-Hinkey  Summit  road  2  mi  from  Buckskin  Mt,  summit,  wet  meadow,  I  Jul  1978,  Giimcsand 
Packard  1183  (COLO);  Kings  River,  Disaster  Peak  Range,  28 Jun  1924,  Archer  123  (ASU).  Lander  Co.: 

Toiyabe  Range,  hills  around  Austin,  22-25  Jul  1913,  Kennedy  4400  (PH,  UC);  Reese  River,  ca,  10  mi  W 
of  Austin,  moist  pasture,  3ljul  1939,  .5400  ft,  UUchcock  and  Martin 5580 [DC,  WTU); Toiyabe  Mts., Jul 
1868, 6000  ft,  5.  Watson  689(YU). Nye  Co. :Millctt.4Jul  1931. 5500  ft,  Linsdaie  and  Li  n.S6iaIe637(CAS), 

Washoe  Co.:  near  Glendale,  Truckee  meadows,  18  Jul  1913,  4500  ft,  Kennedy  3054  (PH,  UCJ;  White 

Pine,  Steptoe  Valley,  Monte  Neva  Hot  Springs,  21  mi  N  of  McGill,  wJiite  sah-crusted  loam  around 
spring,  4 Jul  f966, 6000  ft,  Holmgren  and  Revea 1 2810(WJ\J).  OREGON.  Harney  Co.:  Sod  House  School 

S  of  Malheur  Lake,  in  marsh  with  Typha,  21  Jun  1958,  Raven  and  SolhrigB368  (CAS);  McDermitt 

Canyoti,  wet  meadow,  4  Jul  1927,  Henderson  8522  (CAS)\  vicinity  of  Malheur  Field  Station,  ca,  1/4  mi 

L  of  North  Butte,  edge  of  marsh  with  mvadmg  weeds,  11  Aug  2000.  4080  ft.  KeH29092A,  B  (OBI). 

Cirsium  scariosum  var  toiyahensc  occurs  from  northern  Nevada  to  southeast- 
ern Oregon  and  southern  Idaho, 
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ABSTRACT 

The  following  new  name  and  new  coml:iination  are  proposed:  Solldago  cacsia  var  zedia.  Solida^o 
curtisii  var.  fJaccidiJolia. 

RESUMEN 

Se  proponen  el  siguiente  nombre  y  eombinacion  nueva;  Solidago  caesia  var  zcdia,  Solidago cii itisi i 
vav.  jlaccidifolia. 

The  following  new  name  and  new  combination  are  presented  m  order  to  have 
them  available  for  use  in  our  treatment  of  Solidago  L.  for  the  Flora  North  America 

project  (Semple  &  Cook,  submitted).  Cook  (2002,  Ph.D.  thesis)  revised  Solidago 

subsect.  Glomeruliflorae  (Torrey  &  A.  Gray)  Nesom,  includmg  cytogeography 

and  multivariate  morphometric  analyses.  Detailed  papers  on  the  taxonomy  and 

biosystematics  of  subsect.  Glomcruhjlorac  are  m  preparation. 

Solidago  caesia  L.  var.  zedia  R.H.  Cook  &  Semple,  var  nov  (Fig.  l).  Type:  U.S.A. 

LOUISIANA.  East  Ff.i.iciana  Parish:  LA-67,  2.5  km  S  of  Felps  CLA-422),  vicinity 
of  small  creek,  13  Oci  IQQl.  j.C.  Semple  &  B.A.  Sunpto  J0108  (holotypf:  WAT; 
ISOTYPES:  BRIT,  MO). 

Difiert  a  Solidago  caesia  van  caesia  loins  cauhnis  rhombico-ovatis. 

Perennial  from  woody  caudex-like  rhizomes.  Stems  one  to  many,  arching  (27.7-) 
31.6-54.1-76.6(-99.1)  cm  tall  occasionally  with  one  to  several  elongated  lateral 

branches,  glaucous,  usually  blue  to  purple  anthocyanin  colored,  glabrous  to 

slightly  pubescent  m  the  inflorescence  (0.0-)0.6-6.2-Il. 8(^17.0)  hairs/mm-. 
Basal  leaves  absent  at  flowering  time.  Lower  stem  leaves  lanceolate  to  rhombic, 

sessile,  (47.3-)57.0-70.0"83.U-9f.8)  mm  long.  a.3.0-)14.4-I7.7-21.1(-24.0)  mm 

wide,  sparsely  pubescent  above  (0.0-)0.0-Ll-2.2(-3.6)  hairs/m  m',  (0.2-)L6-3.3- 
5.0(-6.0)  hairs/mm  along  the  vein,  glabrous  to  sparsely  pubescent  below  (0.0-) 
0.0-0.2-0.9(-2.7)  hairs/mm-,  (0.0-)0.1-2.5-4.9(-8.0)  hairs/mm  along  the  vein, 

leal  apices  acuminate,  margins  with  (4.0-)5.0-6.9-8.7t-9.3)  serrations.  Upper 
stem  leaves  lanceolate  to  rhom  bic,  sessi  le,  (23.0-)32.4-43.0-53.6(-60.3)  mm  long, 

'Current  Address:  Chicago  Botanic  Garden,  Conservation  Science,  1000  Lal<e  Cook  Rd„Giencoe,  illinois  60022, 

U.S.A.,  rcool<@ch icagobotanic.org 
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V.$  A.  LA    l-:.i.M  lohciuiu  I'jnsh.  LA.t.7.  2  ? 

HOLOTYPE 
  ,,: ,.  :,,/,„,,,    ,    ,   ,.,,.J 

W  M 

FiG.1.  Holotype  olSolidagocaesiavar.zedia-.Semple&Suripto  ?0708WAT,scale  bar  =  10  cm  in  total. Insert.fl.  Upper  stem 
leeives,  scale  bar  =1  cm. 

(5.6-)6.7-9.1-11.6(-13.9)  mm  wide,  glabrous  to  sparsely  pubescent  above  (0.0-) 
0.1-l.l-2,2(-3.0)  hairs/mm^,  (0.8-)1.6-3.8-5.9(-8.6)  hairs/mm  along  the  vein, 
glabrous  to  sparsely  pubescent  below  (0.0-)0.0-0.2-0.9(-2.0)  hairs/mm^,  (0.0) 

0.4-2.6-4.9(-7.5)  hairs/mm  along  the  vein,  margins  entire  to  shghtly  serrate 
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with  (0.0-)0.0-1.8-3.6(-7.0)  serrations.  Capitulescence  short  axillary  and  ter- 

minal racemiform-paniculiform  clusters,  inflorescence  (8.9-)11.4-20.8-30.2(- 

38.7)  cm  long  with  heads  secund.  Involucres  (4.8-)5.4-6.1-6.8(-7.2)  mm  high, 

(3. l-)3. 1-3.9-4. 7(-6.3)  mm  wide;  phyllaries  in  several  unequal  series,  outermost 

phyllaries  (0.9-)1.0-l.l-1.2(-1.3)  mm  long,  lanceolate,  acute;  innermost  phyllar- 

ies (2.5-)2.8-3.3-3.7(-4.1)  mm  long,  linear-oblong,  obtuse  to  acute,  single  nerved. 

Ray  florets  (1.0-)1.9-2.7-3.5(~4.0),  strap  yellow,  (1.5-)1.8-2.3-2.7(-3.4)  mm  long; 

corolla  (1.3-)1.5-1.7-1.9(-2.0)  mm  long;  achenes  (I.l-)1.3-1.7-2.I(-2.6)  mm  long, 

sparsely  to  moderately  pubescent;  pappus  (1.6-)2.2-2.6-3.1(-3.4)  mm  long.  Disc 

florets  (3.0-)3.8-5.2-6.6(-7.0),  yellow;  corolla  (2.0-)2.1-2.5-3.0(-3.7)  mm.  long; 

coroha  lobe  (0.9-)l.l-1.3-1.4(-1.6)  mm  long;  achenes  (1.2-)1.4-1.7-2.0(-2.2)  mm 

long,  moderately  to  densely  pubescent;  pappus  (2.4-)2.6-3.0-3.4(-3.6)  mm  long. 
Chromosome  number:  2n=18. 

Solidago  caesia  van  zedia  is  distinguished  by  its  shorter,  broadly  lanceolate 

to  rhombic  leaves  (Fig  1).  Variety  zcdia  is  found  in  the  wet,  lowland  areas  of 

southern  Arkansas,  Mississippi,  Louisiana,  Alabama,  Georgia  and  into  north^ 
western  Florida. 

Etymology— The  varietal  name  is  an  alphabetical  reference  to  it  being  the 
last  taxon  recognized  during  work  by  our  Canadian  laboratory,  eh. 

KEY  TO  THE  TWO  VARIETIES  OF  SOLIDAGO  CAESIA 

1.  Lower  midstem  leaves  long  and  narrowly  lanceolate,  5-15  cm  long, 0.8-3  cm  wide; 
stems  strongly  arching;  Nova  Scotia  to  Wisconsin  south  to  Florida  and  Texas   S.  caesia  var. 

caesia 

1,  Lower  midstem  leaves  shorter  and  broadly  lanceolate,  5-9  cm  long,  1.3-2.4  cm 
wide;stems  weakly  arching;restricted  to  the  wet,  lowlands  of  Arkansas,  Mississippi, 

Alabama,  Georgia,  and  Florida   S.caesia  var,  zedia 

Solidago  curtisii  Torrey  &  A.  Gray  var  flaccidifolia  (Small)  R.E.  Cook  &  Semple, 
comb,  et  stat.  nov.  BASYONYM:  Solidago jlaccidijolia  Small,  Bull.  Torrey  Hot.  Club 
25:477. 1898.  Type:  U.S.A.  Georgia:  Rome,  1872,  Chapman  s.n.  (holotype:  NY!) 

The  var.flaccidijolia  is  distinguished  by  its  leaves  being  more  elliptical  and  more 

pubescent  than  those  of  var  curtisii.  The  range  of  wd.r.  jlaccidijolia  includes  the 

mountains  of  Tennessee,  Kentucky,  Virginia,  North  Carolina,  and  Georgia,  as 

well  as  lowland  areas  in  southern  Georgia,  Alabama  and  Mississippi.  It  can  be 

found  at  low  to  moderate  elevations  in  shaded  woods  and  thickets.  This  variety 

has  been  found  to  be  tetraploid  and  hexaploid.  A  complete  discussion  of  the 

taxon  will  be  presented  in  a  paper,  now  in  preparation  by  R.E.  Cook. 
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ABSTRACT 

The  new  combination  Kn^^ia  cespitosa  (Raf.)  KJ^.  Chatnbers  var.  gracilis,  based  on  Apogon  gracilis 

DC,  is  proposed,  and  a  lectotypilication  of  the  basionym  is  given.  A  neotype  is  created  (or  Scrinia 

cfspifosfl  Raf.  The  hexaploid  hybrid  Krigid  x  shinncrsicma  is  described  from  the  Blue  Ridge  Park- 
way. North  Carolina,  representing  an  allopolyploid  of  the  cross  Krigia  hijlora  (Walter)  S.F,  Blake  x 

Krigici  riwnlana  (Michx.)  Nutt. 

RF.su  MHN 

Se  propone  la  nueva  combinacion  Krigia  cespitosa  (Ral ,)  K.b.  Chatnbers  var. gracilis,  basada  en  Apogon 

gracilis  DC,  y  se  hace  una  lectotipificacion  del  basibnimo.  Se  crea  un  neotipo  para  Serinia  cespitosa 

Raf.  El  hibrido  hexaploide  Krigia  x  shinnersiana  se  describe  del  Blue  Ridge  Parkway.  North  Caro- 
lina, y  representa  un  alopoliploide  del  cruce  Krigia  hiflora  (Walter)  S.F.  Blake  x  Krigui  montana 

(Michx.)  Nutt. 

THE  VARIETIES  OF  KRIGIA  CESPIT05A 

Krigia  Schreb.,  Nomen  Conservandur}i\  has  a  large  synonymy,  considering  its 

rather  modest  number  of  species.  Shinners  (1947)  recognized  only  seven  spe- 
cies but  listed  eight  synonymous  generic  names.  This  excess  of  names  may  have 

resulted  from  the  various  authors'  overemphasis  on  pappi  differences  and  the 
contrast  between  annual  and  perennial  habit  within  the  genus.  One  species,  as 

recognized  here,  consistently  lacks  pappi  and,  on  this  basis,  was  segregated  as 
Serinia  Raf.  (Rafinesque  1817)  and  Apogon  Elliott  (Elliott  1823).  DeCandolle 
(1838:261)  placed  Serinia  in  his  Compositae  Incertae  Sedis  but  recognized  Apogon 

humilis  Elliott  and  added  a  second  species,  Apogon  gracilis  DC.  These  two  spe- 
cies were  again  recognized  by  Gray  (1884),  and  a  third  species,  A.  wrightii  A. 

Gray,  was  described,  differing  from  the  others  by  the  possession  oi  "an  obscure 

vestige  of  pappus."  The  final  union  of  Apogon  and  Serinia  with  K  rigiti  was  done 
by  Shinners  (1947),  who  included  Krigia  gracilis  (DC.)  Shinners  and  Krigia  oppo- 
sitifolia  Raf.  i=Krigia  cespitosa  (Raf.)  K.L.  Chambers,  formerly  Apogon  humilis) 
but  placed  Apogon  wrightii  Gray  in  synonymy  under  the  latter  species. 

'As  explained  by  Kim  and  Turner  (1992),  tine  International  Code  of  Botanical  Nomenclature  (Greater  et  at  1988) 

erroneous  stated  that  the  basionym  of  the  conserved  type  species,  Krigia  virginica  (L.)  Willd.,  is  Tragopogon 

virginicus  L,  whereas  it  should  be  Hyoseris  virginica  L.This  mistake  is  perpetuated  in  the  current  Saint  Louis 

Code  (Greuteretaf  2000).l  second  the  proposal  by  Kim  andTurner  that  this  be  corrected  in  the  next  edition  of 

the  Code, 

SIDA21(1):  225-236.2004 
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We  now  know  much  more  about  this  cluster  o(  taxa,  from  chromosome 

studies  and  the  detailed  molecular  analyses  by  Kim  and  co-workers  (Kim  & 
Mabry  1991;  Kim  et  al.  1992;  Kim  &Jansen  1994). Krigicigraci /is and  K.  ccspitosa 

both  are  diploid  annuals  with  n  =  4  and  have  smiilar  epappose,  fusiform  cypselae. 
They  are  practically  indistinguishable  in  the  chloroplast  cDNA  and  nuclear 
rDNA  traits  studied  (summarized  m  Kim  &  Turner  1992).  Krigia  wrightii  (A. 

Gray)  K.L.  Chambers  ex  K.-J.  Kim  is  annual  and  tetraploid,  with  n  =  9,  and  has 

more  barrel-shaped  cypselae  often  with  a  pappus  of  vestigial  scales  (figured  m 
Kim  &  Turner  1992:180).  In  a  cladistic  analysis  of  cDNA  and  rDNA  data,  a  100% 

bootstrap  value  provided  by  51  synapomorphies  separated  it  from  the  cluster 
that  includes  K.  cespitosa  and  the  related  K.  occidentali.s  Nutt.  It  is  probably  an 

ancient  allopolyploid  between  a  K.  ccspitosa-hke  species  and  one  of  the  pap- 
pus-bearing annua!  species  of  the  genus  (Kim  &  Turner  1992). 

Prior  to  the  work  ol  Kim  and  Turner,  systematists  in  Texas  recognized  Krigia 
gracilis  and  K.  cespitosa  as  different  species  (Shmners  1958;  Correll  &Johnston 

1970).  Their  emphasis  was  on  morphological  traits,  especially  the  difference  in 

size  oi  heads  and  florets  (corollas  5-10  mm  long,  involucres  5.3-8.5  mm  high  in 

flower,  6.2-8.5  mm  high  in  fruit  in  K. gracilis,  versus  corollas  2-4  mm  long,  in- 

volucres 3-4.3  mm  high  in  flower,  3.3-5.3  mm  high  m  fruit  in  K.  cespitosa).  To 
these  authors,  K.graci  lis  was  endemic  to  central  and  south-central  Texas  m  the 

Blackland  Prairie,  occasionally  west  to  the  Llano  region,  mostly  in  clay-loam 
soil  but  also  in  adjacent  regions  ol  sandy  soil,  even  becoming  weedy  in  fields 

and  disturbed  ground  (Shinners  1947).  Krigia  cespitosa  is  much  more  wide- 
spread, extending  from  central  Texas  east  to  Florida,  the  Carolmas,  and  Vir- 

ginia, and  north  to  Kansas,  Missouri,  and  Tennessee.  In  herbarium  studies  done 

much  earlier  by  the  present  author,  the  area  of  overlap  between  the  varieties  m 

Texas  formed  a  north-south  band,  trom  Denton  and  Tarrant  Cos.  east  to  Hunt 
Co.  in  the  north,  and  from  Travis  and  Hays  Cos.  east  to  Harris  Co.  in  the  south, 
with  an  extension  east  to  Polk  and  Angelina  Cos.  Kim  and  Turner  (1992)  took  a 

different  view  of  these  taxa.  Based  on  their  field  and  herbarium  studies,  they 

extended  the  range  of  K. gracilis  from  eastern  Texas  to  "adjacent  Oklahoma, 
Arkansas,  and  Louisiana,"  and  they  noted  the  presence  of  populations  interme- 

diate m  head  and  i lower  size.  Due  to  this  pattern  of  intergradation  and  to  the 

high  similarity  revealed  by  their  DNA  analysis,  they  proposed  that  the  large- 
flowered  types  be  reduced  to  the  rank  of  K.  cespitosa  forma  gracilis  (DC.)  K.-J. 
Kim  (Kim  &  Turner  1992:196;  Diggs  et  al.  1999). 

My  purpose  here  is  to  make  a  different  proposal  for  these  taxa,  based  on 

several  considerations.  The  first  is  the  geographical  pattern,  in  which  a  wide- 

spread small-flowered  type  intergrades  at  the  w^estern  edge  of  its  range  with  a 
morphologically  distinctive  and  geographically  limited  large-flowered  type. 
Geographical  races  marked  by  interbreeding  in  the  area  of  overlap  are  more 
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often  accorded  the  rank  of  variety  tlian  of  forma.  Weiglit  must  also  be  given  to 

tfie  nature  of  the  morphological  differences,  as  they  represent  a  developmen- 

tally  coordinated  syndrome  of  variation  m  the  reproductive  organs.  The  large- 
flowered  race  may  differ  m  breeding  system,  through  pollinator  attraction,  an 

increased  frequency  of  outcrossmg,  and  genetic  mixing  in  the  otherwise  seli- 
pollinating  reproductive  mode  exhibited  by  the  two  varieties  (Kim  &  Turner 

1992).  Intraspecific  differences  in  reproduction  associated  with  conspicuous 

floral-size  differences  have  been  noted  in  other  genera  of  Cichorieae  and  have 

been  accorded  varietal  status.  Examples  known  to  the  author  are  Agoseris 

heterophylla  (Nutt.)  Raf.  var  calijornica  (Nutt.)  Jeps.  (Chambers  f963),  and 

Glyptopleura  marginata  D.C.  Eaton  var  sctulosa  (A.  Gray)  Jeps.  (Jepson  1925), 

both  of  which  are  large-flowered  races  in  typically  smaller-flowered  species. 
To  allow  the  recognition  of  this  morphologically  distinctive  geographic  race 

at  a  higher  taxonomic  level  than  forma,  the  following  combination  is  proposed: 

Krigia  cespitosa  (Raf.)  K.L.  Chambers  var  gracilis  (DC.)  K.L.  Chambers,  stat.  nov 
(Fig.  1).  Apogon  gracilis  DC,  Prod.  7:79.  1838.  Krigia  gracilis  (DC.)  Shinners, 

Wrighcia  1:205. 1947.  Krigia  cespitosa  (Raf.)  K.L.  Chambers  formagracilis  (DC.)  K.- 
J.  Kim,  Brittonia  44:196.  1992.  Type:  [TEXAS]  Me  Bejar  a  Austin,  Avril  1828, 

BerlandierNo.  1637"  (lectotypi::  G-DC,  the  larger  left-hand  plant  of  3  on  the  sheet; 
ISOLECTOTYPES;  G,  GH,  US). 

The  need  for  lectotypification  of  the  basionym  was  first  suggested  by  the  word- 

ing of  DeCandoUe's  description,  which  includes  the  phrase  ''achacniis  scahris 

hrevissime papposis."  Smce  Krigia  gracilis,  as  the  name  has  been  used  by  Ameri- 
can botanists,  totally  lacks  pappus,  I  became  concerned  that  DeCandolle  was 

dealing  with  a  mixed  collection,  perhaps  including  K.  wrightii  or  K.  occidentalis. 

With  the  kind  assistance  of  Dr  E  Jacquemoud  and  Dr  L.  Gautier  of  the  Her- 
barium, Conservatoire  et  Jardin  botaniques  de  la  Ville  de  Geneve,  it  has  been 

determined  that  the  Beriandier  type  sheet  is  a  mixed  collection,  the  left-hand 

plant  possessing  epappose  cypselae  and  the  right-hand  plant  having  vestigial 
pappus  resembling  the  illustration  of  K.  wrightu  published  by  Kim  and  Turner 

(1992:180).  To  maintain  the  present  usage  of  the  epithet  gracilis,  I  have  desig- 
nated the  left-hand  plant  as  the  lectotype.  The  isolectotype  at  GH  studied  by 

Shinners  and  Kim  consists  only  of  gracili.s-type  plants  that  lack  pappi.  Another 
duplicate  in  the  general  herbarium  at  Geneva,  ex  Herbier  Moricand,  cleady 

shows  twograci  (is-type  plants  and  two  of  the  pappus-bearmg  species.  My  notes 

from  1965  on  the  isofectotype  at  US,  "ex  Herb.  Musei  Britannici,"  state  that  it  has 
2  plants  of  the  graci!i,s-type  and  4  plants  with  muticous  pappi.  Whether  the 

second  species  in  Berlandier's  collection  is  K.  wnghtii  or  a  muticous  form  of  K. 
occidentalis  is  not  clear,  although  a  photograph  of  the  Herbier  Moricand  sheet 

strongly  suggests  the  latter 
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Fit.  1  .Type  sheet  olApogon  gracilis,  G-DC;  lectotype  plant  is  the  tall  specimen  at  the  left. 
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Krigia  cespitosa  (Raf .)  K.L.  Chambers  var.  cespitosa.  Serinia  cespitosa  Raf., Fl.  ludov. 
149. 1817.  Krigia  ?  oppositifolia  Raf.,  op.  cit.  57,  nom.  invalid.  Krigia  cespitosa  (Raf.) 

K.L.  Chambers,].  Arnold  Arbor.  54:52-53. 1973.  Krigia  cespitosa  (Raf.)  K.L  Cham- 
bers forma  cespitosa  m  K.-J.  Kim,  Brittonia  44:196.  1992.  Type:  LOUISIANA: 

Natchitoches,  open  ground,  15  Apr  1915.  E.J.  Palmer  7220  (neotype:  MO! 
ISONETOTYPE:  NY!) 

As  IS  well  known,  Rafinesque's  Florula  Ludoviciana  (1817)  was  a  translation  of 
part  of  the  French  traveler  C.C.  Robins  publication  describing  his  voyages  to 
Louisiana,  Florida,  and  the  West  Indies,  in  which  Rafinesque  proposed  many 

new  species  and  genera.  Collections  by  Robin  have  never  been  located.  The  above 

species  was  described  first  on  page  57  as  Krigial  oppositifolia,  but  that  name  was 

rejected  by  the  author  on  page  149  of  the  "Additions,"  and  Serinia  cespitosa  was 
substituted  (Chambers  1973).  American  authors  have  been  in  agreement  as  to 

what  species  Rafinesque  was  referring,  but  its  name  has  not  before  been  typified. 

A  HYBRID  KRIGIA  FROM  THE  MOUNTAINS  OF  NORTH  CAROLINA 

It  was  long  ago  reported  that  a  hexaploid  hybrid  population  of  Krigia  occurs 

on  the  Blue  Ridge  Parkway  northeast  of  Ashville,  North  Carolina  (Chambers 
1965;  Vuilleumier  1973),  but  its  formal  taxonomic  recognition  has  been  delayed 

until  the  present.  The  parental  taxa  are  K.  montana  (Michx.)  Nutt.  (n  =  10)  and 
K.  hijlora  (Walter)  S.F  Blake  (n  =  5),  whose  area  of  sympatry  is  limited  to  the 

southern  Appalachian  Mountains.  Krigia  montana  is  endemic  to  this  region 

(Shinners  1947;  Wiser  1994),  occurring  mainly  on  granitic  balds,  cliffs,  talus, 

and  roadbanks,  principally  in  North  Carohna  but  extending  into  South  Caro- 
lina, Georgia,  and  Tennessee  m  similar  habitats.  It  is  consistently  tetraploid 

(Tomb  et  al.  1978).  Krigia  hijlora  is  much  more  widespread,  occurring  in  wood- 
lands and  low  prairies  throughout  the  northeastern  United  States  and  parts  of 

southern  Canada,  ranging  south  to  Georgia,  Alabama,  and  Arkansas,  with  dis- 
junct populations  in  Colorado,  New  Mexico,  and  Arizona  (Kim  &  Turner  1992). 

In  the  Blue  Ridge  of  North  Carolina  it  is  found  principally  m  the  shrub  bald 

community  (Ramseur  1960),  and  both  diploid  (n  =  5)  and  tetraploid  (n  =  10) 
populations  are  known. 

At  Craggy  Gardens  on  the  Blue  Ridge  Parkway,  ca.  12  air  line  km  northeast 

of  Asheville,  Buncombe  County  hexaploid  plants  were  found  that  were  inter- 
mediate in  various  respects  between  the  two  above  species.  Their  population 

will  be  described  below.  Samples  from  this  site,  along  with  samples  of  K. 

montana  and  of  diploid  and  tetraploid  K.  hijlora  were  contributed  to  the  re- 

search of  K.-J.  Kim,  University  of  Texas,  and  are  mentioned  in  his  various  pub- 
lications. His  biochemical  studies  involved  the  whole  genus  and  included  both 

chloroplast  DNA,  examined  through  restriction  site  analysis,  and  nuclear  rDNA, 

for  which  restriction  sites  and  ITS  sequences  were  utilized.  Because  the  chloro- 

plast genome  is  inherited  maternally,  it  was  expected  that  the  hybrid's  chloro- 
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plasts  would  resemble  one  parent  more  than  the  other.  In  the  cladistic  analysis, 

the  maternal  parent  proved  to  be  diploid  K.  hiflora  (Kim  et  al.  1992).  In  the  ITS 

sequence  study,  the  hybrid  did  not  associate  closely  with  either  parent  but  in- 
stead, in  the  strict  consensus  tree,  formed  an  unresolved  branch  at  the  node  basal 

to  the  two  parents  (Kim  &Jansen  1994).  However,  a  relationship  of  the  hybrid 

with  K.  mojitana  was  shown  in  the  analysis  based  on  rDNA  restriction  sites 

(Kim  and  Mabry  1991).  The  hexaploid  "exhibited  combined  length  polymor- 
phism patterns  of  the  diploid  K.  bijlora  and  the  tetraploid  K.  montana:'  These 

studies  leave  no  doubt  that  the  Craggy  Gardens  plants  are  indeed  the  allopoly- 
ploid hybrid  of  K  hiflora  x  K.  montana. 

\n  order  to  call  attention  to  this  hybrid  and  to  provide  a  name  for  use  by 

those  interested  m  studying  it  further,  the  following  taxon  is  here  described: 

Krigia  x  shinnersiana  K.L.  Chambers,  hybrid  nov  (Fig.  2).  Typr:  U.S.A.  NORTH 
CAROLINA.  BUNCOMBi;  Co.:  Craggy  Gardens,  Blue  Ridge  Parkway  18.6  mi  N  o(  ]unc- 
tion  with  Hwy.  70  E  of  Asheville,  at  the  observation  hut  on  grassy  bald  above  the 
parking  lot,  elev  5.340  ft,  grassy  turf  over  granite  substrate,  21  Jul  1968,  K.L.  Cham- 

bers 2880  (HOl.OTYPH:  OSC;  ISOTYPI-S:  GH,  MO,  NY,  OSC,  US). 

tiybnda  inter  Krii^nim  hijloyam  ct  K.  montanam  intermedia  caule  interne  et  superne  ramoso  ioliato 

ramis  superne  tolia  redacta  [erens  ab  capitulis  longi-pcduncukitis  1-.3  simul  terminatis.  cypselis  3.5 
mm  iongis,  lloribus  aurantiacoduteis.  chromosomatuin  numerus  2n  =60. 

Perennial  herb  with  short  rhizome,  propagating  by  adventitious  buds  from  the 

rootlets,  stems  decumbent  or  erect,  to  65  cm  tall,  leaves  of  the  basal  rosette  8-30 

cm  long,  oblanceolate,  tapering  to  a  narrowly  winged  petiole,  acute,  entire  or 
dentate  to  pinnatifid  with  remote,  straight  or  arcuate,  acute  lobes,  lower  cauline 

leaves  similar,  14-25  cm  long,  upper  leaves  reduced,  lanceolate  with  broad,  clasp- 

ing petiole,  peduncles  14-28(-30)  cm  long,  glandular-villous  towards  apex,  in- 

volucre 7-10  mm  high  in  flower,  8-13  mm  high  m  fruit,  phyllaries  11-13,  equal, 
lanceolate,  attenuate,  green,  glabrous  or  lightly  glandular-villous,  florets  20- 

23  mm  long.  The  name  honors  Lloyd  H.  Shinners,  whose  valuable  monograph 
(1947)  forms  the  basis  lor  studies  of  the  genus. 

Addilional  collections:  U.S.A.  NORTH  CAROLINA.  Buncombe  Co.:  Blue  Ridge  Parkway,  mile  .364.4 

R„  Craggy  Flats,  in  bald  near  trad  shelter  on  Craggy  Gardens  nature  trail,  14  Jul  1977,  T.  Govus  231 

and  Dan  Pittillo  (WCUH).  Buncombe  Co.:  Scattered  in  grassy  bald,  top  of  Craggie  Mt..  15  Jul  1935,  H.]. 
Oos(ing  3.54,53  (DUKE), 

A  comparison  of  habit  and  flower  color  in  Krigia  x  shinnersiana  and  its  two 

parents  is  given  m  Table  1.  Differences  in  the  cypselae  also  were  noted  (Fig.  3). 

Fruits  of  the  hybrid  were  consistently  longer,  at  3.5  mm,  than  in  either  K.  hiflora 

(3.0  mm)  or  K.  montana  (2.5-3.0  mm).  In  K.  hiflora  the  ribs  of  the  cypselae  are 
low  and  of  equal  prominence  nearly  to  the  base,  whereas  in  K.  montana,  3  ribs 

are  usually  more  prominent  than  the  others  in  adaxial  view,  some  other  ribs 

being  suppressed.  In  K.  x  shinnersiana  the  ribs  in  adaxial  view  arise  at  the  base 

m  groups  of  3,  with  the  central  rib  being  more  prominent  to  near  the  cypsela 
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KRIGIA    X    SHINNERSIANA    K. HOLOTYPS h.   Chambers 

2/tj/2004 

BKStW  STATE UHIYEHSITT 

ysivEssiTT  or  tpia;  mmm  n.h.ni) 

Krigia   i»onta.n«    (Michx.)    Mutt 
I'fC:   ii-Jsc!,s  lit,   IStS 

PLANTS     of    NOR-™    CAROLINA 

KRIGIA 
BUt.'COMSE  CO.:      Cr&rfqy  Gardens,    on   the   Blue 
Ridqe  Pkwy.    iy.6  mt.    north  of    junction 
with  Hwy.    70  east  of  Asheville.      At  the  ob 
servation   huC  on   grassy  bald   above   the 
parking    lot.      Elev.    5340   fet't.      Grassy   tor 
over  graniT€'  substrain.      IColl.    10/7C/67; 
transplants    flowered  and   coll,   July   21, 
1958   In  gardtjn  at  Kcnsirygton,  Md.] 

K.    L.    chambers   {2680-3)  2rt=:30 

Fig. 2. Holotype  of  Krigia  x  shinnersiana,  OSC. 
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E 
E 

Fig.  3.  Cypselae  of  Krigia  x  shinnersiana  and  its  parental  taxa.  A.  Krigia  biflora  [Chambers  1404),  B.  K.  x  shinnersiona 

(Chambers  1362),  C.K.montana  {Chambers  U6Q).  Pappi  not  shown. 

apex.  The  number  ol  bristles  per  cypsela  was  compared,  using  mature  heads 
collected  in  glass  vials  to  avoid  shattering  the  delicate  pappi  (Table  2).  Bristle 

numbers  in  K.  hiflora  arc  distinctly  greater  than  in  K.  montana,  while  the  hy- 
brid numbers  vary  Irom  those  ot  K  montana  up  to  an  approximately  interme- 
diate number.  It  bristle  number  is  assumed  to  have  a  genetic  component,  the 

range  ol  numbers  in  the  hybrid,  sampled  at  dil  ferent  times  from  the  type  local- 
ity, suggests  that  two  or  more  ditierent  genotypes  are  present. 

The  type  locality  is  reached  by  a  trail  heading  south  0.5  km.  from  the  Visi- 

tors Center  at  the  Craggy  Gardens  parking  area,  to  a  hikers'  shelter  constructed 
of  weathered  chestnut  beams.  The  grass  bald  south  of  the  shelter  is  being  in- 

vaded by  small  shrubs  ol  Rhododendron  catawhicnsc  from  the  surrounding 
heath  bald  community  (Ramseur  1960:90).  Krigia  montana  is  common  on 
Craggy  Pmnacle  north  ol  the  parking  area  but  was  not  seen  in  the  heath  or 

grass  bald  communities  aking  the  south  trail.  Krigia  biflora  was  never  noted  in 

this  vicinity  during  my  iicid  studies.  Observations  made  m  1995  found  the  hy- 
brid to  be  abundant  in  two  areas  of  the  bald,  forming  colonies  near  smal  I  shrubs 

of  Rhododendron  and  Vaccinium.  The  absence  ol  variation  in  transplants  Irom 
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Table  1.  Comparison  of  habit  and  flower  color  of  Krigia  biflora,  K.  montana,  and  K.  x  shinnersiana. 

^Measured  by  means  of  Nicl<erson  Color  Fan  (Munsell  Color  Co.,  Baltimore,  MD).  Floral  pigments  of 
Krigio  spp.  identified  as  carotenoids  by  Harborne  (1 997). 

Kngia  biflora Krigia  x  shirinersiana Krigia  montana 

Stems  naked  below  or  with  one 

large  leaf  low-down;  modified 

clasping  leaf  higher  up. 

Main  stem  ending  in  umbellate 

cluster  of  2-6  naked  floral 

peduncles. 

Terminal  cluster  of  peduncles 

subtended  by  1  -3  bracts  up  to 

3(-5)  cm  long. 

Later  inflorescences  may  arise  in 

axils  of  clasping  upper  leaf  and 
lower  stem  leaf. 

First  floral  peduncle  not  arising 

singly  from  basal  leaf  rosette. 

Flower  color  Munsell  Hue  1 OYR 

8/1 0  moderate  orange  yellow,* 

Same  as  K.montana 

Main  stem  ending  in 

cluster  of  1-3 
naked  floral  peduncles. 

Terminal  peduncles 

subtended  by  1-3  bract- 
like leaves  up  to  9(-l  1)  cm long. 

Same  as  K.montana 

Same  as  K,  biflora 

Flower  color  Munsell  Hue 

5Y  8/1 2,  vivid  yellow. 

Cauline  leaves  well-developed, 

with  axillary  branches  above 

basal  leaf  rosette. 

Main  stem  usually  terminated 

by  a  single  naked  floral 

peduncle. 
Terminal  peduncle  subtended 

by  1-2  leaves  up  to  18  cm  long. 

Later  inflorescence  branches 

arise  in  axils  of  stem  leaves  and 

leaves  subtending  terminal 

peduncle. 
First  floral  peduncle  may  arise 

singly  near  basal  leaf  rosette. 

Flower  color  Munsell  Hue  7.5Y 

8/1 2,  vivid  greenish  yellow. 

Table  2.  Mean  number  of  pappi  bristles  per  cypsela  in  plants  of  Kngia  biflora,  K.  montana,  and  K.  x 

shinnersiana.  Collections  of  the  latter  taxon  were  made  at  Craggy  Gardens  at  various  times.  The 

standard  deviation,  range,  and  number  of  cypselae  sampled  are  given.  See  Appendix  for  other 

locality  information. 

Collection Mean S.D. 

Range 

Number 

1207  biflora  2x 

1404  biflora  4x 

2894  montana 

2881  montana 

2887  montana 

2889  montana 

2888-1  shinnersiana 
2880  shinnersiana 

2888-2  shinnersiana 

2879-2  shinnersiana 

1  362  shinnersiana 

2879-5  shinnersiana 

2879-3  shinnersiana 

36.86 2.97 30-42 28 
31.88 3.15 26-39 24 

15.38 1.36 13-18 

16 

18.67 
1.36 

16-22 27 

21.13 
1.46 

20-23 8 
21,88 1.45 19-25 

16 

18.49 1.64 14-22 

38 

19.48 1.35 16-22 29 

20.74 1.95 18-23 50 

21.16 2.41 17-26 

76 

24.17 2.17 21-28 12 

24.80 2.07 20-28 

20 

27.70 
1.52 25-30 

,7  0 
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each  colony  suggests  that  reproduction  is  largely  clonal.  One  such  colony  was 
located  31  m  southeast  of  the  shelter,  just  east  of  an  incised  walking  trail,  while 
another  was  tound  28  m  southwest  of  the  shelter,  west  of  a  second  trail.  The 

two  colonies  dilter  m  leaf  shape  (nearly  entire  vs.  sharply  pinnately  lobed)  and 

probably  represent  different  genotypes.  Fruit-set  is  high  when  hybrid  plants 
are  cross-pollinated  experimentally,  but  seedling  establishment  may  be  infre- 

quent in  the  dense  stand  of  Carex  and  grasses  of  the  bald. 

As  discussed  by  Wiser  and  White  (1999),  grass  balds  of  the  Southern  Ap- 
palachians were  used  as  summer  grazing  pastures  until  around  1930,  but  they 

are  not  maintained  by  current  natural  processes  and  are  subject  to  woody  plant 

invasion.  The  bald  at  the  type  locality,  under  the  name  Craggy  Flats,  was  de- 
scribed by  Pittillo  and  Govus  (1978),  who  included  a  brief  list  of  the  herbaceous 

flora.  Krigia  x  shinnersiana  was  mentioned  in  this  list  under  the  name  K.  biflora 

(voucher  checked  by  the  author).  It  is  tempting  to  speculate  that  the  hybrid 

originated  over  70  years  ago,  in  the  period  of  cattle  grazing,  when  habitat  dis- 
turbance was  greater  than  now  and  open  ground  was  more  available  tor  hybrid 

seedling  establishment.  The  two  parental  species  must  have  been  in  genetic  con- 
tact over  a  long  period  of  time  in  this  mountainous  region,  and  we  can  expect 

to  tind  the  products  of  their  hybridization  at  other  sites  as  well.  Evidence  of 

this  is  the  discovery  of  pentaploid  plants  referable  to  Krigia  biflora  at  two  sites 
along  the  trail  up  Mt.  Pisgah  from  the  Blue  Ridge  Parkway,  Haywood  County, 

MC  (Chambers  2891, 2893).  The  habitat  was  trail-side  in  a  shrub  bald  about  50 
m  below  the  summit  communications  tower,  in  very  different  conditions  than 

the  grass  bald  at  Craggy  Flat.  Morphology  of  the  plants  suggests  a  contribution 
of  K.  montana  to  their  origin.  It  is  hoped  that  this  report  will  stimulate  interest 
and  further  study  by  persons  to  whom  these  sites  on  the  Blue  Ridge  Parkway 
are  readily  accessible. 

appendix:  collections  cited 

Krigia  bi/Jora. -NEW  JERSEY.  Atlaniic  Co.;  Nesco,  21  May  1957,  Chambers  1207.  WEST  VIRGINIA. 
Nicholas  Co.:  7.7  mi  N  of  Mt.  Nebo,  30  Aug  1958.  Chambers  M04.  NORTH  CAROLINA.  Heywood  Co.: 

trail  up  Mt.  Pisgah,  where  vegetation  changes  to  Kalmia  scrub  with  oaks,  21  Jun  1908,  Chambers 

2891:  same,  50  yards  down  trail  from  summit  tower.  Chambers  2(S'9.5. 

Krigia  mon(«na,  -NORTH  CAROLINA.  Rutherford  Co.:  Chimney  Rock  Park,  7  Jun  1958,  Chambers 
DCiO.  Buncombe  Co.:  Blue  Ridge  Parkway,  Ciaggy  Pinnacle,  20  Oct  f967,  Cham  hers  2881;  same,  nature 

trail  by  Craggy  Gardens  parking  lot,  20Jun  1968,  Chambers  2887.  Buncombe  Co.:  Blue  Ridge  Park- 
way, Balsam  Gap,  5,5  mi  HE  of  Craggy  Gardens,  20  Jun  1968,  Chambers  2889.  SOUTH  CAROLINA. 

Greeneville  Co.:  Caesars  Plead,  22Jun  1968,  Chambers  289^^. 

Krigia  X  sdinHcrsiaiia,— NORTH  CAROLINA.  Buncombe  Co.:  grassy  bald  at  observation  hut  on  trad  S 
of  Craggy  Gardens  parking  lot,  8 Jun  f958,  Chambers  1362]  same,  20  Oct  1967,  Chambers  2879, 2880] 

same,  20  Jun  1968,  Chambers  2888. 
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ABSTRACT 

The  following  18  new  combinations  in  livcmogone  are  proposed:  Ercmogor\e  capillaris  var  ameriama. 

E.  congesta  var.  cephaloidea,  E.  congcsta  var  charksloncnsis,  E.  congesta  var.  crassula,  E.  congesla  var. 

glandidijera,  E. congesta  var.  pro/ i/erci,  E. congesta  vac  si  mulans,  E. congesta  var.  suhcongesta.E.  congesla 

var  suffrutescens,  E.  congesta  var  wheelerensis,  E.  eastwDodiae  var.  adenophora,  E.franklinii,  E. 

franklini i  var.  I hompsonii,  E.  kingii  var  plateauensii,,  E.  ki ngi  i  var.  rosea,  E.  macradenia  var  arcui folia, 

E.  macraden  hi  vacjerrisiae.  and  E.  macradenia  var  kuschei. 

RFSUMHN 

Se  propone n  las  siguientesdieciocho  combniaciones  nuc\'asen  Eremogone:  Eremogone  capdlaris  var 
americana.  E.  congesta  var  cephaloidea,  E.  congesta  var  charlestonensis,  E.  congesta  var  crassula,  E. 

congesta  var.  glandulifera,  E.  congesla  var  prolilera.  /:.  congesta  var.  simulans,  E.  congesta  var. 

subcongesta,  E.  congesta  var.  sitfj ndescens.  E. congesla  vac  wheelerensis, E.  eastwoodiae  var.  adenophora, 

E.jranklinii. E.jranklinii  var.thompsonu. E.  kmgii  var plaieauensis,E.  kingiivar.  rosea. E. macradenia 

van  arcuifolia.  E.  macradenia  var  fernsiac.  y  E.  macradenia  var  kuschei. 

During  preparation  of  the  treatment  of  the  Caryophyllaceae  for  Flora  North 

America  (Rabeler  and  Hartman,  editors,  m  prep),  the  decision  was  made  to  rec- 
ognize the  genus  Eremogone  Fenzl  (=  Arenaria  subgenera  Eremogone  (Fenzl) 

Fenzl  and  Eremogoneastrum  F.  Williams  sensu  McNeill  1962). 

Nepokroeff  and  Wagner  (pers.  comm.;  see  also  Nepokroeff  et  al.  2001)  con- 
ducted a  DNA  survey  of  the  Caryophyllaceae,  using  sequence  data  from  matK 

and  the  rpsl6  intron.  Over  79  species  constituting  38  genera  were  included,  with 
emphasis  on  the  subfamily  Alsinoideae.  The  phylogeny  illustrated  Arenaria 
(sensu  McNeill  (1962),  excl.  Minuartia  and  Moeh  ringia)  to  be  polyphyletic,  with 

two  major,  distinct  clades.  While  one  clade  inci  udes  members  of  four  of  McNeill's 
subgenera,  including  Arenaria  serpyllifolia  L.,  the  type  of  Arenaria,  and  the 
genus  Moehringia,  the  second  clade  includes  seven  species  (five  from  subgenus 
Eremogone,  three  North  American  and  two  Asian,  and  two  Asian  members  of 

subgenus  Eremogoneastrum).  Within  that  clade,  Arenaria  hryophylla  Fern, 
(subg.  Eremogoneastrum  from  Asia)  clusters  closely  with  A.  aculeata  S.  Watson 
and  A.  hingii  (S.  Watson)  M.E.Jones  (subg.  Eremogone  from  North  America), 

suggesting  that  the  relationships  between  the  subgenera  may  also  need  exami- 

SIDA21(1):  237-241. 2004 
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nation.  The  results  indicated  that  the  Eremogone  group,  including  both  sub- 
genera, is  strongly  supported  as  monophyletic. 

Eremogone  was  treated  by  McNeill  (1962)  as  a  subgenus  of  Arenaria  con- 
taining eight  sections  (64  species,  our  compilation;  ca.  70  species  (Zhengyi  et  al. 

2001))  closely  allied  with  subgenus  Eremogoncastrum  (ca.  22  species).  Mem- 
bers of  subgenus  Eremogone  are  found  Irom  western  Europe  through  Asia,  east 

to  southern  Alaska  and  northwestern  Canada,  disjunct  to  southwestern  Canada 

and  the  western  United  States.  The  composition  of  Eremogone  sensu  Ikonnikov 

(1990)  excludes  McNeill's  monotypic  section  Monogone  Maxim,  (the  Tien  Shan 
Mountains  and  the  Altai  Region),  two  of  the  species  from  his  section  Scariosae 

(northern  Iran  and  Turkish  Armenia),  and  his  sect.  Pungen  tes  (two  species,  Spam 
and  North  Africa). 

As  outlined  by  McNeill  (1962),  Arenaria  subgenus  Eremogoneastrum  is 

confined  to  three  centers  with  two  species  (Arenaria  hooken  Nutt.  and  A. 

Jranklinii  Dougl.  ex  Hook.;  a  third,  A.  pinetorum  A.  Nelson  is  a  variety  of  the 

former)  in  western  North  America,  the  type,  A.  festueoides  Benth.,  known  from 

India,  Pakistan,  and  China,  and  the  remainder  (ca.  6  species)  Sino-Himalayan 
in  distribution.  Seventeen  species  are  now  known  from  China  (Zhengyi  et  al. 

2001);  most  are  Sino-Himalayan,  nine  were  published  since  1979.  Ikonnikov 

makes  no  mention  oi  Arenaria  subgenus  Eremogoneastrum  in  either  of  his  syn- 
opses of  Eremogone  (1973, 1990). 

In  North  America,  both  Maguirc  (1947, 1951;  treated  in  Maguire  (1951)  as 

Arenaria  sect.  Pentadcnaria  Williams)  and  Hickman  (1971)  recognized  a 

broader  concept  ol  Arenaria  section  Eremogone,  including  the  two  western 

American  members  of  subgenus  Eremogoneastrum  (A.  hooken  and  A. 

franklinii).  Maguire  treated  those  species  as  related  to  but  of  uncertain  place- 
ment, while  Hickman  considered  them  to  be  intermediate  between  sections 

Eremogone  and  Alsine  (=  Minuartia).  Eremogone  as  presented  here  is  currently 

accepted  in  floras  of  Colorado  (Weber  &  Wittmann  1992  and  subsequent  up- 
dates at  http://eumuseum.colorado.edu/)  and  Wyoming  (Dorn  2001). 

Morphologically,  Eremogone  consists  of  woody  based  perennials  with  a 

ccspitose  or  matted  habitat,  filiform  to  subulate  leaves  with  scarious  bases,  stiffly 

erect  or  ascending  flowering  stems,  and  cymes  that  are  open  to  congested  or 

umbellate.  This  is  contrasted  with  the  remaining  North  American  (north  of 

Mexico)  members  of  Arenaria  (ca.  9  species),  that  are  annuals  or  perennials 

with  either  a  caespitose  habit  or  ascending  to  trailing  stems,  broader  (ovate  to 

lanceolate,  sometimes  narrowly  so)  leaves,  and  flowers  often  solitary  or  in  few- 
1  lowered,  open  cymes. 

Ikonnikov  (1973)  and  Holub  (1974)  both  noted  that  a  base  chromosome 

number  of  x  =  11  also  distinguished  Eremogone  from  Arenaria  ix  =  10).  Of  the 
approximately  30  species  of  Eremogone,  as  here  defined,  which  have  been 

counted,  only  three  counts  (including  two  lor  E.fendleri  that  appear  not  to  have 
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been  vouchered;  that  taxon  was  counted  by  Hartman  (1971)  as  2n  =  44)  are  not 

based  on  x  =  11.  Contrary  to  their  notion,  Arenaria  s.s.  is  cytologically  more  di- 
verse; while  many  counts  are  based  on  x  =  10,  counts  based  on  x  =  11  are  known 

in  two  subgenera  as  well  as  five  sections  of  subg.  Arenaria  (Rabeler,  pers.  com- 
pilation from  standard  chromosome  atlases). 

Most  of  the  nomenclatural  combinations  for  the  13  North  American  spe- 
cies oi  Arenaria  to  be  included  m  Eremogone  are  available  (Ikonnikov  1973, 1974; 

Weber  et  al.  1981);  by  contrast,  only  a  few  of  the  infraspecific  taxa  have  the  ap- 
propriate combinations  (Weber  et  al.  1981;  Dorn  2001). 

The  following  combinations  are  needed  for  the  genus  Eremogone  in  North 

America  in  anticipation  of  the  Flora  North  America  treatment  (Hartman,  Rabeler 

and  Utech,  in  prep). 

Eremogone  capillaris  (Poir)  Fenzl  var  americana  (Maguire)  R.L.  Hartman  61 

Rabeler,  comb.  nov.  Basionym:  A  renaria  capillaris  Poir.  subsp.  americana  Magu- 
ire, Bull.  Torrey  Bot.  Club  74:41. 1947.  Arenaria  capillaris  var.  americana  (Magu- 
ire) R.J.  Davis,  Madrono  11:144.  1951.  Eremogone  americana  (Maguire)  Ikonn., 

Novosti  Sist.  Vyssh.  Rast.  11:174. 1974. 

Eremogone  congesta  (Nutt.)  Ikonn.  var.  cephaloidea  (Rydb.)  R.L.  Hartman  & 
Rabeler,  comb.  nov.  Basionym:  A renarit;  cephaloidea  Rydb.,  Bull.  Torrey  Bot.  Club 
39:316. 1912.  Arenaria  congesta  Nutt.  var  cephaloidea  (Rydb.)  Maguire,  Bull.  Torrey 
Bot.  Club  74:46. 1947. 

Eremogone  congesta  (Nutt.)  Ikonn.  var  charlestonensis  (Maguire)  R.L.  Hartman 
&  Rabeler,  comb.  nov.  Basionym:  Arenaria  congesta  Nutt.  var  charlestonensis 
Maguire,  Bull.  Torrey  Bot.  Club  73:326. 1946. 

Eremogone  congesta  (Nutt.)  Ikonn.  var.  crassula  (Maguire)  R.L.  Hartman  & 
Rabeler,  comb.  nov.  Basionym:  Arenaria  congesta  Nutt.  var  crassula  Maguire,  Bull. 
Torrey  Bot.  Club  7445. 1947. 

Eremogone  congesta  (Nutt.)  Ikonn.  var  glandulifera  (Maguire)  R.L.  Hartman  & 

Rabeler,  comb.  nov.  Basionym:  Arenaria  congesta  Nutt.  var. glandulifera  Magu- 
ire, Amer  Midi.  Naturalist  46:501. 1951. 

Eremogone  congesta  (Nutt.)  Ikonn.  var.  prolifera  (Maguire)  R.L.  Hartman  & 
Rabeler,  comb.  nov.  Basionym:  Arenaria  congesta  Nutt.  var  prolifera  Maguire, 
Bull.  Torrey  Bot.  Club  74:47. 1947, 

Eremogone  congesta  (Nutt.)  Ikonn.  var  simulans  (Maguire)  R.L.  Hartman  & 
Rabeler,  comb.  nov.  Basionym:  Arenaria  congesta  Nutt.  var  simulans  Maguire, 
Bull.  Torrey  Bot.  Club  74:48. 1947. 

Eremogone  congesta  (Nutt.)  Ikonn.  var  subcongesta  (S.  Watson)  R.L.  Hartman 
&  Rabeler,  comb.  nov.  Basionym:  Arenaria  fendleri  A.  Gray  var  subcongesta  S. 
Watson,  Botany  [Fortieth  Parallel!  5:40.  1871.  Arenaria  congesta  Nutt.  var 
subcongesta  (S.  Watson)  S.  Watson,  Bot.  Calif.  1:69.  1885.  Arenaria  subcongesta 
(S.Watson)  Rydb.,  Bull.  Torrey  Bot.  Club  24:244. 1897.  Arenaria  hurkei  Howell,  Fl. 
N.W  Amer  1:85. 1897. 

Eremogone  congesta  (Nutt.)  Ikonn.  var.  suffrutescens  (A.  Gray)  R.L.  Hartman  & 
Rabeler,  comb.  nov.  Basionym:  Brewerina  suffrutescens  A.  Gray,  Proc.  Amer  Acad. 
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8:620. 1873.  A  renana  congesta  Nutt.  var.  sujjrutescens  (A.  Gray)  B.L.  Rob.,  Proc.  Amer. 
Acad.  Arts  29:295.  1894.  Arenaria  sujjrutescens  CA.  Gray)  A.  Heller,  Muhlenbergia 
6:96. 1910. 

Eremogone  congesta  (Nutt.)  Ikonn.  var.  wheelerensis  (Maguire)  R.L.  Hartman  & 

Rabeler,  comb.  nov.  Basionym:  A  rendrid  congesta  Nutt.  var  wheelerensis  Magu- 
ire, Bull.  Torrey  Bot.  Club  74:48. 1947. 

Eremogone  eastwoodiae  (Rydb.)  Ikonn.  var.  adenophora  (Kearney  &  Peebles)  R.L. 
Hartman  &  Rabeler,  comb.  nov.  Basionym:  Arenana  eastwoodiae  Rydb.  var 

adenophora  Kearney  &r  Peebles,].  Wash.  Acad.  Scr  29:475. 1939. 

Eremogone  franklinii  (Dougl.  ex  Hook.)  R.L.  Hartman  &  Rabeler,  comb.  nov. 
Basionym:  Arenana  franklinn  Dougl.  e.x  Hook.,  Fl.  Bor  Amer  1:101. 1831. 

Eremogone  franklinii  (Dougl.  ex  Hook.)  R.L.  Hartman  &  Rabeler  van  thompsonii 
(M.  Peck)  R.L.  Hartman  &  Rabeler,  comb,  nov  \iAS\OK\u:  Arenana  jrankhnn 

Dougl.  ex  Hook,  var  thompsonii  M.  Peck,  Torreya  32:149. 1932  {"Thompsoni''). 
Eremogone  kingii  (S.  Watson)  Ikonn.  var.  plateauensis  (Maguire)  R.L.  Hartman 

&  Rabeler,  comb.  nov.  Basionym:  Arenana  h\ng\i  (S.  Watson)  M.E.Jones  subsp. 
plateauensis  Maguire,  Bull.  Torrey  Bot.  Club  74:54.  1947.  Arenana  kingii  var. 

plateauensisiM-Agmxe)  Reveal,  Great  Basin  Naturalist  35:344. 1975. 

Eremogone  kingii  (S.  Watson)  Ikonn.  var  rosea  (Maguire)  R.L.  Hartman  &  Rabeler, 
comb,  et  stat.  nov.  Ba,sionym:  Arenaria  hingii  (S.  Watson)  M.E.Jones  subsp.  rosea 

Maguire,  Bull.  Torrey  Bot.  Club  73:326. 1946. 

Eremogone  macradenia  (S.  Watson)  Ikonn.  var  arcuifolia  (Maguire)  R.L.  Hart- 
man &  Rabeler,  comb.  nov.  Basionym:  Arenaria  macradenia  S.  Watson  var 

arcuifolia  Maguire,  Bull.  Torrey  Bot.  Club  74:51. 1947. 

Eremogone  macradenia  (5.  Watson)  Ikonn.  var  ferrisiae  (Abrams)  R.L.  Llartman 

&•  Rabeler,  coinb.  et  stat.  nov.  Basionym:  Arcnoria  macradenia  S.  Watson  subsp. 
ferrisiae  Abrams,  111  Fl.  Pacil.  States  2:151. 1944. 

Eremogone  macradenia  (S.  Watson)  Ikonn.  var  kuschei  (Eastw.)  R.L.  Harttnan 
&  Rabeler,  comb,  nov  BASIONYM:  Arenaria  kuschei  Eastw.,  Proc.  Calif.  Acad. 

IV.  20:140. 1931.  Arenaria  macradenia  S.  Watson  var  kuschei  (Eastw.)  Magu- 
ire, Bull.  Torrey  Bot.  Club  74:5L  1947. 

ACKNOWLEDGMENTS 

We  wish  to  thank  Kanchi  Gandhi  (GLl)  for  nomenclatural  advice  and  Molly 

Nepokroeff  (SDU)  and  Warren  L.  Wagner  (US)  for  sharing  with  us  results  of 

their  molecular  work  on  the  Caryophyllaceae. 

REFERENCES 

DoRN,  R.D.  200L\/a.scular  plants  of  Wyoming. Thiird  Ed.  Mountain  West  Publishing. 

Hartman,  R.L.  1971  .Chromosome  numbers  in  Caryophyllaceae  from  Wyoming  and  adja- 

cent states.  Bull. Torrey  Bot.  Club  98:276-280. 

Hickman,  J.C.  ]97] .  Arenaria,  Section  Eremogone,  (Caryophyllaceae  in  the  Pacific  North- 

west: a  key  and  discussion. Madrono  2L201-207. 

HoLUB,  J.  1974,  New  names  in  Phanerogamae  3. 'rolia  Geobot,  Phytotax.  9:261 -275. 



HARTMAN  AND  RABELER,  NEW  COMBINATIONS  IN  NORTH  AMERICAN  EREMOGONE  241 

HoLUB,  J.  1 977.  New  names  in  Phanerogamae  6.  Folia  Geobot.  Phytotax.  1 2:41  7-432. 

Ikonnikov, S.S.  1973.Notae  de  Caryophyllaceis,  l.Novosti  Sist.Vyssh.Rast.  10:136-142. 

Ikonnikov,  S.S.  1974.  Notula  de  speciebus  Americanis  generis  Eremogone  Fenzl  (fann. 

Caryophyllaceae).  Novosti  Sist.  Vyssh.  Rast.  11:1  74-1 75. 

Ikonnikov, S.S.  1990.Notae  de  Caryophyllaceis, 9. Novosti  Sist.Vyssh.Rast. 27:63-65. 

Maguire,  B.  1947.  Studies  in  the  Caryophyllaceae — III.  A  synopsis  of  the  North  American 

species  of  Arenaria,  sect.  Eremogone  Fenzl.  Buil.Torrey  Bot. Club  74:38-56. 

Maguire,  B.I  951.  Studies  in  the  Caryophyllaceae — V.Arenaria  in  America  North  of  Mexico. 

A  Conspectus.  Amer.  Midland  Nat. 46:493-51 1. 

McNeill,J.  1 962.Taxonomic  studies  in  the  Alsinoideae:I.Generic  and  infra-generic  groups. 

Notes  Roy.Bot.Gard.  Edinburgh  24:79-155. 
Nepokroeff,M., W.L.Wagner,  E.A.ZiMMER,S.G. Weller,  A. K.Sakai, and  R.K.Rabeier. 2001  .Origin  of 

the  Hawaiian  subfam.  Alsinoideae  and  preliminary  relationships  in  Caryophyllaceae 

inferred  from  matK  and  trni  C-F  sequence  data.  Botany  2001  Abstracts:  1 30.  Bot.  Soc. 

of  America,  Columbus,  Ohio.  (Also  posted  at  http://www.botany2001  .org) 

Weber,  W.A.,  B.C.  Johnsion,  and  R.  Wn  imann.  1 981 .  Additions  to  the  flora  of  Colorado-VII. 

Brittonia  33:325-331. 

Weber,  W.A  and  R.CWittmann.  1992.  Catalog  of  the  Colorado  flora:  a  Biodiversity  Baseline. 

Univ.  Press  of  Colorado,  Boulder. 

Zhengyi,  W.,  Z.  Lihua,  and  W.L.  Wagner.  2001 . 1 9.  Arenana.  In:  Zhengyi,  W.,  PH.  Raven,  and  H. 

Deyuan,  eds.  Flora  of  China  6:40-66. 



242  BRIT.ORG/SIDA  21(1) 

BOOK  NOTICES 

Floras  and  Checklists 

Philip  A.  Munz  (Edited  by  Dianne  Lake  and  Phyllis  M.  Faber).  2003.  Introduction 

To  Shore  Wildflowers  of  California,  Oregon,  and  Washington.  Revised  Edition. 

(ISBN  0-520-23639-4,  pbk.).  University  of  Calitornia  Press,  California/Prin- 
ceton Fulfi  llment  Services,  1445  Lower  Ferry  Road,  Fwing,  NJ  08618,  U.S.A. 

(Orders:  609-883-1759,  609-883-7413  lax).  $16.95,  234  pp.,  color  photos,  5" 

x7V2". 
Review  foriheoming  in  vokime  2L  no.  2. 

Linda  H.  BinDLEMAN  and  Eljcfnf  N.  Kozloff.  2003.  Plants  of  the  San  Francisco  Bay 

Region:  Mendocino  to  Monterey.  Revised  Edition.  (ISBN  0-520-23173-2,  pbk.). 
University  of  California  Press,  California/Princeton  Fulfillment  Services, 

1445  Lower  Ferry  Road,  Ewing,  NJ  08618,  U.S.A.  (Orders:  609-883-1759, 609- 

883-7413  fax).  $29.95, 504  pp.,  227  line  drawings,  457  color  photos,  7"  x  10". 
This  revised  edition  accounts  tor  more  than  2,000  species  of  wildflowers,  trees,  shrubs,  weeds,  and 

ferns  in  the  San  Francisco  Bay  Region.  The  introduction  includes  discussion  on  scientific  names. 

common  names,  and  geographic  ranges  of  plants,  measurements,  how  to  use  a  l<ey,  conservation  is- 

sties.  usmg  nati\'e  plants,  and  general  references,  A  lull  chapter  is  dc\'0ted  to  San  Francisco  Bay  Region's 
plant  communities  and  their  environments.  Keys  lor  identilication  ot  the  major  groups  ol  plants  are 

followed  by  an  alphabetical  listing  ot  families  tor  ferns,  lern  allies,  gymnosperms.  dicots  and  mono- 

cots.  There  is  a  brief  description  of  the  family  followed  b\'  a  key  to  the  various  ta.xa  m  the  family  with 
line  drawings  for  selected  taxa  following  the  keys.  An  impressive  section  of  the  book  is  the  color  plate 

part  in  which  almost  one  quarter  of  the  taxa  are  illustrated  with  a  nice  color  photograph,— B^irney 

Lipscomb,  Bolaniad  Research  Institute ofTexas, 509 Pecan  Si  reet.h'ort  Worth,  Texas  761202-4060,  U.S.A. 

Vernon  L  Harms  2003  Checklist  of  the  Vascular  Plants  of  Saskatchewan  and 

the  Provincially  and  Nationally  Rare  Native  Plants  in  Saskatchewan.  (ISBN 

0-88880-471-7,  pbk.).  University  of  Saskatchewan,  Extension  Division,  Kirk 
Hall  Room  125, 117  Science  Place,  Saskatoon,  SK  57N  5C8  CANADA.  (Or- 

ders: 306-966-5565,  306-966-5567  fax).  $39.95cd,  328  pp.,  6"  x  9". 

"The  Checklist  of  the  Saskatchewan  Vascular  Phints  is  a  compilation  of  all  native  and  naturalized 

vascular  plants  thai  occur  in  Saskatchewan."  The  checklist  provides  users  with  relatively  compre- 
hensive nomenclatural  synonymies.  A  common  names  index  is  included  lollowinga  scientific  names 

index. 

SIDA21(1);242.2004 



NEW  COMBINATIONS  IN  THE  GENUS  GUNDLACHIA  AND 

FOUR  NEW  GENERA  OF  ASTEREAE  (ASTERACEAE)  FROM 

NORTHERN  MEXICO  AND  THE  SOUTHERN  UNITED  STATES 

Lowell  E.  Urbatsch 

Department  of  Biological  Sciences 

Louisiana  State  University 

Baton  Rouge,  Louisiana  70803,  U.S.A. 

Roland  P.Roberts 

Department  of  Biological  Sciences 
Towson  University 

Towson,  Maryland  21 252-0001 ,  U.S.A. 

ABSTRACT 

New  combinations  and  new  genera  for  species  in  Xylothamia  are  provided,  reflective  of  recent  pfiylo- 
genetic  data  indicating  the  polypiiyletic  nature  of  that  genus  and  the  need  to  revise  its  taxonomy. 

Four  species  of  Xylothamia  are  subsumed  under  the  genus  Gundlachia,  necessitating  the  following 

new  combinations:  G.  diffusa,  G.  riskindii,  G.  trianthaithe  type  for  Xylothamia), and  G.  truncata  Four 

new  genera  are  recognized  lor  Uncages  wuhout  available  generic  names.  Neonesomia  nicludes  N. 

johnstonii  and  N.  palmeri  Fach  ol  the  other  three  genera  are  monotypic,  Chihuahuana,  Medranoa  and 

Xylo\irgata  and  they  accommodate  C.  puipusii,  M.  parrasana,  and  X.  pseudobaccharis.  respectively 

Key  Words:  Asteraceae,  Astereae,  Xylothamia.  Chihuahuana,  Gundlachia.  l^cdranoa,  Neonesomia. 

and  Xylovirgata,  Chihuahuan  Desert,  Sonoran  Desert,  Caribbean  plants 

RFSUMEN 

Las  nuevas  combinaciones  y  los  nucvos  generos  que  se  ofrecen  para  las  especies  en  Xylothamia  son 

el  rel  iejo  de  los  datos  filogeneticos  recientes  c|ue  indican  la  naturaleza  polifiletica  de  ese  genero  y  de 

la  necesidad  de  revisar  su  taxonomia.  Cuatro  especies  de  Xylothamia  se  incluyen  en  el  genero 

Gundlachia  que  hace  necesarias  las  nuevas  combinaciones  siguientes:  G.  diffusa,  G.  riskindii,  G. 

tiiantha.  (la  tipo  para  Xylothamia).  y  G.  tmncata.  Se  reconocen  cuatro  nuevos  generos  para  los  linajcs 

sin  nombres  genericos  disponibles.  I^eonesoinia  incluye  N.  johnstonii  y  N.  palmeri  Cada  uno  de  los 

otros  tres  generos  es  monotipico.  C/n)iiia/uiflnfl,  Medranoa.  y  Xyhmrgata.  e  mcluyen  a  C.  purpusii,  M. 

parrasana,  y  X.  pseudobaccharis.  respeciivamente 

INTRODUCTION 

Xylothamia,  a  genus  of  nine  shrubby  species  from  northern  Mexico,  Baja  CaH- 
fornia,  and  southern  Texas,  was  proposed  by  Nesom  et  al.  (1.990)  to  accommo- 

date certain  species  of  Haplopappus  (sensu  Hall  1928)  and  certain  Ericameria 

(sensu  Urbatsch  1978),  plus  similar  and  more  recently  described  taxa.  Studies 

designed  to  evaluate  relationships  among  North  American  Astereae  using  par- 
simony analysis  of  external  (ETS)  and  internal  transcribed  (ITS)  DN  A  sequence 

data  has  shown  Xylothamia  to  be  polyphyletic  (Urbatsch  et  al.  2003).  Four  of 

the  nine  species  in  Xylothamia  and  Gundlachia  formed  a  robustly  supported 

clade  in  this  sequence-based  study.  The  other  five  species  were,  in  general,  un- 
resolved in  a  clade  that  also  contained  species  in  the  genera  Amphiachyris, 

Bigelowia,  Euthamia,  Gutierrezia,  Gymnosperma, and  Thurovia  (Urbatsch  et  al. 

SI0A21(1):  243 -257. 2004 
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2003).  Figure  1  summarizes  the  phylogenetic  relationships  among  taxa  treated 

m  the  present  study  and  those  related.  The  tree  is  derived  from  tigure  4  pub- 
lished in  Urbatsch  et  al.  (2003)  where  additional,  explanatory  information  may 

be  found.  The  purpose  of  this  paper  is  to  provide  names  for  species  of  Xylotha  mia 

reflective  of  their  phylogenetic  placement  in  this  sequence  based  study  with 
consideration  for  their  morphological  and  cytological  variation  as  well. 

Gundlachia,  according  to  Lane  (1996),  who  last  considered  its  taxonomy, 
is  restricted  to  the  Caribbean  region  and  consists  of  two  species,  G.  domingensis 

and  G.  corymlxisa.  The  former  is  known  from  the  Bahamas,  Cuba,  and  the  Do- 
minican Republic,  while  the  latter  consists  of  six  varieties,  and  ranges  from 

coastal  Venezuela  northward  through  the  Greater  and  Lesser  Antilles  to  the 
Bahamas  and  Cuba  (Lane  1996).  Although  Gundlachia  had  not  been  included 

in  their  cpDNA-based  study,  Lane  et  ai.  (f996)  and  Nesom  (1991, 1993)  were  in 
general  agreement  on  its  placement  within  the  Gutierrczia  lineage  sensu  Nesom 
(1993).  Gundlachia  is  expanded  herein  to  accommodate  X.  diffusa,  X.  riskmdih 

X.triantha/dndX.truncata.Gundlachia  now  encompasses  six  species.  Its  geo- 
graphic range  is  expanded  from  the  Caribbean  and  nothern  South  America  to 

include  parts  of  mainland  Mexico,  the  Baja  California  peninsula,  and  south- 
western Texas.  Formal  nomenclatural  combinations  for  these  Xylothamia  are 

made  in  keeping  with  the  botanical  code  (Greuter  et  al.  2000).  Generic  syn- 
onymy for  Gundlachia  as  treated  herein  is  also  updated  because  it  encompases 

X.  triantha,  the  type  for  Xylothamia. 
With  regard  to  the  other  five  species  of  Xylothamia,  X.johnstonii,  and  X. 

palmeri  constitute  a  robustly  supported  clade  (Urbatsch  et  al.  2003)  that  is 
herein  proposed  as  the  new  genus  Neonesomia.  The  three  remaining  species  of 

Xylothamia  are  each  treated  as  monotypic  genera  because  they  are  not  unam- 
biguously supported  as  monophyletic  or  placed  within  existing  genera  based 

on  DNA  sequence  data  (Urbatsch  et  al.  2003),  and  they  are  each  morphologi- 
cally unique.  Chihuahuana,  Medranoa,  and  Xylovirgata  are  the  generic  names 

proposed  for  each  of  the  three  taxa. 
Gundlachia  as  reconstituted  in  this  study  and  its  sister  clade  containing  the 

five  former  species  of  Xylothamia  plus  Amphiachyris,  Bigelowia,  Euthamia, 

Gutierrczia,  Gymnosperma,  and  Thurovia  are  supported  as  a  monophyletic  lin- 
eage based  on  ITS/ETS  sequences  (Urbatsch  et  al.  2003)  and  approximates  what 

Nesom  (1991)  called  the  Gutierrczia  group.  Nesom  (1991)  credited  the  cpDNA 

enzyme  restriction  studies  of  Suh  (1989)  and  Suh  and  Simpson  (1990)  for  initially 

helping  to  define  this  group  as  monophyletic.  Although  Gundlachia  had  not  been 
part  of  the  aforementioned  DNA  investigations,  Nesom  (1991)  aligned  it  with  this 

group  because  of  its  sharing  several  anatomical  and  morphological  teatures  dis- 
cussed in  part  by  Anderson  and  Creech  (1975).  Chrysoma  and  Scricocarpus  were 

subsec[uently  aligned  with  the  former  ten  genera  of  the  Gutierrczia  lineage 
(Nesom  1993)  which  Nesom  subdivided  into  two  groups.  Amphiachyri.s,  Gutierrczia, 
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Gymnosperma,  and  Thurovia  were  assigned  to  the  redefined  Gutierrczict  group. 

Features  shared  by  most  taxa  in  this  group  are  reduced  pappus,  short  disc  corolla 

lobes,  annual  life  cycle  in  certain  species,  and  base  chromosome  numbers  of  x  = 

4, 5  (Nesom  1993).  The  remaining  six  genera  were  designated  the  Euthamia  group 

(Nesom  1993)  that  are  typically  perennial  herbs  or  shrubs  with  pappus  of  capil- 
lary bristles  and  a  base  chromosome  number  of  x  =  9. 

Chrysoma  and  Sericocarpus  m  the  ETS  +  ITS  sequence  based  phylogenies 

were  placed  more  closely  to  SoUdago  and  alhes  (Urbatsch  et  al.  2003)  and  not 

part  of  the  Gutierrezia  lineage  sensu  Nesom  (1993).  Results  by  Noyes  and 

Rieseberg  (1999)  for  Sericocarpus  were  similar  while  Chrysoma  was  not  included 

in  their  study.  Lane  et  al.  (1996),  based  on  cpDN  A  restriction  site  data,  provided 

support  for  a  clade  containing  six  of  the  ten  genera  of  the  Gutierrezia  lineage. 

Chrysoma,  Gundlachia,  and  Sericocarpus  were  not  investigated  and  Xylothamia 

constituted  part  of  their  Ericameria  lineage  (Lane  et  al.  1996).  Branch  support 

and  decay  index  scores  for  Xylothamia's  inclusion  in  the  Ericameria  lineage 
ranged  from  one  to  zero  (Lane  et  al.  1996). 

Sequence  support  for  the  Gutierrezia  group  within  the  Gutierrezia  lin- 
eage (sensu  Nesom  1993)  is  equivocal  based  investigations  of  Urbatsch  et  al. 

(2003),  depending  on  optimality  criteria  and  databases  analyzed.  Amphiachyris, 

Gutierrezia,  and  Gymnosperma  constitute  a  robustly  supported  lineage  in  the 

Bayesian  ITS  +  ETS  tree.  However,  Thurovia  appears  as  an  unstable  member  of 

the  Gutierrezia  group  sensu  Nesom  (1993).  Only  when  this  data  set  is  analyzed 

with  PAUP*  ratchet  are  Thurovia  and  Amphiachyris  sisters  (Urbatsch  et  al. 
2003).  Otherwise  Thurovia  was  not  affiliated  with  the  Gutierrezia  group.  It 

was  sister  to  Bigelowia  in  PAUP*  ratchet  ol  the  combined  ITS  +  ETS  +  mdels 
and  to  Neonesomia  in  the  Bayesian  tree  resulting  from  the  combined  ITS  +  ETS. 

Sequence  data  offered  no  support  for  the  Euthamia  group  of  the  Gutierrezia 

lineage  sensu  Nesom  (1993). 

Characters  that  support  and  diagnose  the  Gutierrezia  lineage  as  delineated 

in  Urbatsch  et  al.  (2003)  i.e.,  without  Chrysoma  and  Sericocarpus,  include  leaves 

showing  xerophytic  adaptations  such  as  oiten  being  lihform  or  otherwise  re- 
duced in  size,  somewhat  coriaceous  in  some  taxa,  usually  punctate  and  resin 

coated,  and  often  supporting  a  variety  and  abundance  ol  trichomes;  capitula 

generally  small,  borne  in  sessile  clusters  or  on  short  peduncles;  phyllaries  ba- 
sally  indurate  with  a  thickened  apical  patch;  stamen  insertion  below  the  apex 

of  disk  corolla  tube;  cypselae  small,  cylindrical  to  turbinate,  and  often  sericeous. 

NOMENCl.ATURAL  TRHATMENT 

1.  Chihuahuana  Urbatsch  &  R.R  Roberts,  gen.  nov.  Type:  Ericameria  purpusii 
Brandegee,  Univ  Calif.  Publ.  Bot.  4:191. 1911.  =  Chihuahuana  purpusii  (Brandegee) 
Urbatsch  &  R.R  Roberts,  combination  made  herein]. 

Fruticulus  ramosus.  folia  lineari-lanceolata  ca.  2  mm  longa  acuminata  in  a.xillis  filiorum  3-10  mm 
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longorum  lineanum  acuminarorumdecurrentiuin  demum  cinereorum  spinesccntium  lasciculatis; 

ca  pi  tula  ramos  terminantibus6-7  mm  alta  lere  sessilia  discoidea;  corollac  8-10.  lutcola  in  lobosovaro- 
lanceolata  inaequaliler  sectis. 

Densely  branching  shrubs  to  30  cm  tall;  stems  mostly  concealed  by  the  persis- 
tent closely  spaced  leaves  with  small  axillary  clusters;  leaves  sessile,  acicular, 

narrov^ly  triangular  with  a  thickened  midrib  composed  mainly  of  a  large 

bundle  of  fibers,  erect,  3-10  mm  long,  ca.  1  mm  broad  at  base,  hirtellous  due  to  a 

dense  covering  of  umsenate  conic  trichomes,  bases  somewhat  decurrent,  api- 

ces sharply  acute;  capitula  discoid,  solitary,  campanulate,  4-5  mm  wide;  phyl- 

laries  graduated,  the  inner  5-6  mm  long;  eradiate;  disk  flowers  8-10,  corollas 

hairy  4.2-5.0  mm  long;  cypselae  densely  sericeous;  x  =  9. 

Prominent  featu  res,distri  hution,  a  nd  relationships— Chihuahuanas  needle- 

like, non-resinous,  hirtellous  leaves  with  a  large  midvein  consisting  of  a  bundle 
of  fibers  is  unique  in  the  Gutierrczia  clade  where  its  relationships  are  not  luUy 
resolved  (Urbatsch  1975;  Urbatsch  et  al.  2003). 

Elynwlogy—The  generic  name  was  selected  because  it  is  a  member  of  the 
Chihuahuan  Desert  flora. 

la.  Chihuahuana  purpusii  (Brandegee)  Urbatsch  &  R.P.  Roberts,  comb.  nov. 
BASiCiNYM:  liricamcria  purpusii  Brandegee,  Univ.  CaHf.  Publ.  Bot.  4:191.  1911. 
Haplopappus  [Aplopappus]  purpusii  (Brandegee)  S.F  Blake.  Contr  U.S.  Natl.  Herb. 
23:1491. 1926.  X}/(o( hdmic]  purpusii  (Brandegee)  G.L.Nesom,Sida  14:112 1990,  Typk: 
MEXICO.  COAHUli.A:  Cerro  de  Macho,  Jun  1910,  Pu  rpus  4479  (HOl.OTYPH:  UC!). 

Distribution,  ecology,  and  JX'Iationship.— Chihuahuan  Desert  region  in  south- 
western Coahuila  and  adjacent  locales  in  Chihuahua  and  Durango,  rocky  hills 

in  gypseous  or  limestone  soils  (Nesom  et  al.  1990).  Detailed  descriptive  infor- 
mation and  distributional  data  for  this  species  (as  X.  purpusii)  are  provided  in 

Nesom  et  al.  (1990). 

C/rifiuahudnapurpusii  was  original  I y  described  in  hricamcria  then  trans- 
ferred to  Haplopappus  by  Blake  (1926).  Hall  (1928)  placed  the  species  in 

Haplopappus  section  Asins  with  live  other  species  mostly  of  Great  Basin  dis- 
tribution. This  species  was  then  reinstated  in  Ericameria  (Urbatsch  1978)  and 

subsequently  placed  m  the  newly  created  genus  Xylothanna  (Nesom  et  al.  1990). 

Foliar  anatomy,  morphology,  and  flavonoid  profiles  for  C.  purpusii  are  unique 

(Urbatsch  1978;  Urbatsch  et  al.  2003).  ETS/ITS  sequence-based  phylogemes  in- 

dicate the  affinities  of  C.  purpusii  are  vv'ith  the  Gutierrezia  clade  rather  than 
with  species  in  section  Asiris  (Urbatsch  et  al.  2003). 

2.  Gundlachia  A.  Gray,  Proc.  Amer.  Acad.  Arts  16:100.  1880.  Typi;:  Solidago 
domingf  nsis  Sprang.,  Syst.  Veg.  3:539. 1826]. 

Xylfllhamwi  G  L.  Nesom,  Y,B.  Suh,  D.R  Morgan  &  B.B,  Simpson,  Sida  14:106, 1990. TYPE:  Aplopappus 

tnanthusS-\^  Blake.J.  Wash.  Acad.Sci.  28:485. 1938.  GunJlacb  ui  ( luintha  (S.\'  BlakeJ  Urbatsch 
&  R.P.  Roberts. 



URBATSCH  AND  ROBERTS,  NEW  COMBINATIONS  IN  GUNOLACHIA  AND  NEW  GENERA  OF  ASTEREAE  247 

Evergreen  shrubs  to  2.0  m  tall,  stems  unbranched  to  abundantly  branching, 

angular  to  minutely  ridged;  leaves  usually  evenly  spaced  along  the  stems, 

spreading  to  occasionally  appressed,  sessile  to  short  petiolate,  narrowly  to 

broadly  linear  to  obovate,  flat  to  mvolute-terete,  punctate,  resmous;  capitula 
usually  clustered  at  branch  tip,  clusters  lew  and  sometimes  hidden  by  the  sub- 

tending leaves  or  numerous  and  organized  into  racemes  or  paniculate  to 

corymbiform  capitulescences;  involucres  cylindric,  turbinate,  or  narrovv'ly 

obconic,  phyllaries  2-5  seriate,  Imear-lanceolate  to  ovate  with  an  apical  resin 
pocket,  basally  chartaceous,  indurate,  margins  translucent;  ray  flowers  0-13, 

corollas  1-6.5  mm  long,  white  to  yellow;  disk  flowers  3-50,  corollas  4.0-5.5  mm 

long,  white  to  yellow,  lobes  1.0-2.5  mm  long,  slightly  irregular,  usually  laxly 
recurved,  style  branches  1.0-2.2  mm  long,  linear  lanceolate  to  ovate,  ratio  of 
appendage/stigmatic  length  variable  with  different  species;  cypselae  turbinate 

to  cylindrical,  1.0-2.5  mm  long  sparsely  to  densely  pilose  to  sericeous;  pappus 
of  ca.  40,  slender,  flattened,  barbellate  bristles,  3.5-5.0  mm  long;  x  =  9 

Prominentfeatures,distrihution,and  relationships— Gundlachia estreated 
in  this  study  consists  of  six  species  known  from  the  Caribbean,  northern  South 

America,  northern  Mexico,  Baja  California,  and  southwestern  Texas.  Its  mono- 

phyly  was  robustly  supported  by  DN  A  sequence  data  as  a  lineage  sister  to  one 
consisting  of  several  other  taxa  primarily  from  western  North  America.  Afl  taxa 

m  this  genus  are  shrubs  usually  with  resinous,  punctate  leaves  that  are  linear 

lanceolate  to  spatulate  in  three  species,  G.  corymhosa,  G.  domingensis,  and  G. 

rishindii  and  fifiform  in  the  other  three.  Capitulescences  are  often  large,  corym- 
bose to  paniculate  in  G.  corymhoscL  G.  domingensis,  and  G.  diffusa;  they  are  more 

reduced  and  cymose  in  X.  triantha.  Gundlachia  riskindii  has  solitary  capitula 

whereas  G.  truncata  has  two  or  three  capitula  clustered  at  their  twig  apices. 

Phyllaries  in  Gundlachia  are  resinous  to  glutinous  and  basally  indurate. 

All  species  are  xeropytes.  Gundlachia  corymhosa  and  G.  domingensis  in- 
habit mainly  sandy  or  stony  soils  in  or  near  coastal  habitats  of  various  Carib- 

bean islands,  while  G.  diffusa  occupies  similar  habitats  of  the  Gulf  of  Califor- 

nia region  of  Sonora  and  Baja  California.  Gundlachia  riskindii  appears  to  be 

restricted  to  exposed  limestone  areas  in  pine-oak  woodland  at  around  2100  m 
in  Coahuila  and  adjacent  Nuevo  Leon.  Mexico.  The  other  two  species  occur  in 

the  Chihuahuan  Desert  region  associated  with  elements  more  typical  of  that 

flora  such  as  Atripkx,  Larrea,  Prosopis,  Suaeda,  etc.  Specific  descriptions,  dis- 
tributional data,  and  supporting  documentation  for  the  species  of  Xylothamia 

here  considered  as  Guntilachia  are  provided  inNesometal.  (1990).  Similar  data 

for  Gundlachia  truncata  as  a  species  of  Xylothamia  can  be  found  Nesom  (1992). 

Lane  (1996)  provided  detailed  species  descriptions,  distributional  data,  other 

pertinent  information,  and  keys  to  varieties  of  G.  corymhosa. 
There  is  no  indication  whether  the  Gundlachia  clade  first  evolved  in  the 

Caribbean,  in  Mexico,  or  elsewhere  since  species  relationships  within  it  are  not 
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well-resolved  (Urbatsch  et  al.  2003).  The  clade  sister  to  Gundlachia  consists  of 

North  American  taxa.  These  two  clades  taken  together  also  appear  to  be  related 

to  North  American  species,  ahhough  few  Central  and  South  American  species 

have  been  investigated  (Urbatsch  et  al.  2003).  Regardless  ot  where  the 

Gundlachia  clade  first  appeared,  dispersal  rather  than  plate  tectonics  must  have 

been  a  factor  in  its  evolution  since  the  approximate  present  position  of  the  Car- 
ibbean islands  relative  to  North  and  South  America  predates  the  estimated  age 

of  the  Asteraceae  (Graham  et  al.  2000;  Bohm  &  Stuessy  2001). 

KEY  TO  SPECIHS  OF  GUNDLACHIA 

1,  Leaves  linear-lanceolate  to  spatulate,  laminar,  more  than  2  mm  wide, 

2.  Capituia  typically  solitary  at  branch  tips;  plants  of  Coahuila  and  Nuevo  Leon, 

Mexico   — _  G-  riskindii 

2.  Capituia  generally  in  large,  dense,  corymbose  or  paniculate  clusters  several  cm 

broad;  plants  of  the  Caribbean. 

3.  Capituia  in  corymbose  clusters;involucres  cylindric;  ray  corollas  <4  mm  long; 

Bahamas,  Greater  and  Lesser  Antilles   G.corymbosa 

3.  Capituia  in  paniculate  clusters;  involucres  obconic  or  turbinate;  ray  corollas 

>4  mm  long;  plants  of  northern  Bahamas,  Cuba,  and  Hispaniola     G.  domingensis 

1 .  Leaves  filiform,  less  than  2  mm  wide,  nearly  as  thick  as  broad 

4.  Leaves  densely  clustered  along  the  terminal  2-3  cm  of  the  branches,  surfaces 

glutinous,  not  evidently  punctate;  capituia  eradiate,  in  clusters  of  2-3,  mostly 

concealed  by  foliage;  disk  flowers  3-.5;  Coahuila,  Mexico,  Cuatro  Cienegas  basin 

   G.truncata 

4.  Leaves  more  widely  spaced  on  stems,  internodes  generally  much  >2  mm  long, 

surfaces  resinous,  soriiewhat  punctate; capituia  eradiate  or  rays  1-3,  rays  mostly 

concealed  by  the  involucre;  disk  flowers  3-7. 

5.  Stems  glabrous;  ray  flowers  0-3;  coastal  habitats  of  the  Gulf  of  California  re- 
gion, Baja  California  and  Sonora,  Mexico    ^   G.  diffusa 

5.  Stems  papillate,  scabrous;  rays  absent;  disk  flowers  3(-7);  widespread  in  the 
Chihuahuan  Desert  of  southwestern  Texas,Chihuahua,  Coahuila,  Durango,  and 

Nuevo  Leon,  Mexico    G.triantha 

New  specific  combinations  in  Gundlachia 

2a.  Gundlachia  triantha  (S.F.  Blake)  Urbatsch  &  R.P.  Roberts,  comb,  nov  Basionym: 

AplopappuslHaplopappu^]  irianthus  S.F.  Blake,  J.  Wash.  Acad.  Sci.  28:48.5.  1938. 
Hricamt-na  tnanlha  (S.F  Blake)  Shinners,  Field  &  Lab.  19:133.  1951  Kylolhamia 
t  nantha  (S.F  Blake)  G.L.  Ncsom,  Sida  14:113. 1990.  Type:  UNITED  STATES.  TEXAS. 

Bri-wstlr  Co.:  Chisos  Mountains  area,  along  road  from  Study  Butte  to  Terlingua, 
31  Aug  1937,  B.K  Warnock  1126,  (iioi.otyph:  USl;  lsotype:  LL!). 

Dist  ri  hutwn,  ecology,  a  nd  relationsh  ip.s.— This  species  is  widespread  in  the  Chihua- 
huan Desert  region  ranging  from  Brewster  County,  Texas,  to  eastern  Chihuahua, 

Coahuila,  northeastern  Durango,  and  w^est  central  Nuevo  Leon,  Mexico.  It  grows 

on  gyp-seous,  calcareous,  igneous,  or  saline  soil  substrates  on  slopes  or  desert  flats 

generally  associated  with  Atriplex,Pn),sopis,Larrea,Suaedd,  and  variousdesert  spe- 
cies at  elevations  700-1.500  m.  Flowering  normally  occurs  from  July  to  October 
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which  undoubtedly  depends  on  the  timmgand  abundance  of  rainfall.  Its  resinous, 

adi-axially  caniculate,  hliform  leaves,  and  often  three-flowered  capitula  are  diagnostic. 
Based  on  sequence  data  G.  triantha  and  G.  truncata  are  strongly  supported 

as  sisters  (Urbatsch  et  al.  2003)  (see  Fig.  1).  Nesom  (1992)  indicated  that  the  two 

are  similar  in  having  linear,  uivol ute  leaves,  eradiate,  few-flowered  capitula,  and 
similar  style  appendages.  Gundlachia  diffusa  receives  moderate  support  as  the 

sister  to  this  clade  m  most  analyses  except  for  parsimony  analysis  of  the  ETS  + 

ITS  data  sets  where  it  is  sister  to  G.  domingensis  (Urbatsch  et  al.  2003).  When 

describing  G.  triantha  Blake,  (1938)  discussed  its  morphological  similarity  to 

G.  diffusa.  Urbatsch  (1978)  noted  the  similarity  in  flavonoid  profiles  between 
these  two  taxa.  At  the  time  these  studies  were  made  G.  truncata  was  unknown. 

Nesom  et  al.  (1990)  commented  on  the  Euthamia-like  inflorescences  of  G. 

triantha  and  G.  diffusa.  Sequence  data  show  that  Euthamia  is  but  distantly  re- 
lated to  these  taxa,  indicating  possible  convergence  in  this  feature  (Fig.  1). 

2b.  Gundlachia  diffusa  (Benth.)  Urbatsch  &  R.P.  Roberts,  comb,  nov  Basionym: 

Ericameria  diffusa  Benth.,  Bot.  Voyage  H.M.S.  Sulphur  2:23. 1844.  non  Aplopappus 
diffusus  DC.  1836.  Solidago  dijfusa  (Benth.)  A.  Gray,  Proc.  Amen  Acad.  Arts  5:159. 
1861.  Bigelovia  diffisa  (Benth.)  A.  Gray  Proc.  Amer  Acad.  Arts  8:640. 1873.  Chrysoma 
diffusa  (Benth.)  E.  Greene,  Erythea  3:10.  1895.  Xylothamia  diffusa  (Benth.)  G.E. 
Nesom,  Sida  14:109.  1990.  Typh:  MEXICO.  Baja  California  Sur:  Magdalena  Bay, 
1839,  R.  Barclay  &  B.  Hi  nds  s.n.  (holotypf:  BM?). 

Linosyris  wnariensis  A.  Gray,  Proc.  Amer.  Acad,  Arts  8:291.  1870.  Basionym:  Haplopappus 

[Aplopappus]  sonoriensis  (A.  Gray)  S.F.  Blake,  Contr.  U.S.  Natl.  Herb.  23:1490.  1926.  Aster 

sonor'wnsis  (A.  Gray)  Kuntze,  Rev.  1:.317.  1891.  TYPE:  MEXICO.  SONORA:  District  of  the  Yaqui River.  1869,  E.  Palmer  s.n.  (iiolotypp:  GH!). 

Distribution, ecology, and  relationships.— Gundlachia  diffusa  occurs mB-A]aCi\\\- 
fornia  Sur  and  coastal  regions  of  Sonora,  Mexico,  where  it  inhabits  various  soil 

types  including  coastal  sand  dunes,  gravel  plains,  and  salt  flats  from  near  sea 

level  to  around  100  m.  Its  habitat  preferences  appear  to  be  similar  to  the  two 

species  of  Gundlachia  from  the  Caribbean.  Based  on  leaf  morphology  the  spe- 

cies resembles  the  two  Chihuahuan  Desert  species  in  this  genus.  When  well- 
developed,  Its  inflorescences  can  be  large  and  paniculate  and  appear  similar  to 

those  in  G.  corymbosa.  Its  species  relationships  are  somewhat  equivocal  but 
appear  to  be  closest  to  G.  triantha  and  G.  truncata  and  are  discussed  under  to 
the  former 

2c.  Gundlachia  riskindii  (B.L.  Turner  &  Langford)  Urbatsch  63:  R.P.  Roberts,  comb, 
nov.  Basionym:  Ericameria  riskindii  B.L.  Turner  and  Langford,  Madrono  29:234. 
1982.  Xylothamia  riskindii  (B.L.  Turner  and  Langford)  G.L.  Nesom,  Sida  14:113. 1990. 
Type:  MEXICO.  CoahuilA:  ca.  24  km  E  of  Saltillo,  S  side  of  Sierra  La  Viga,  ca.  6.5 

km  E  of  Jame  along  wood  cutter's  road,  10,00  ft,  15  May  1977,  Hcnrickson  et  all6156b 
(holotypp:  TEX!;  ISOTYPE:  MEXU,  RSA). 

Dis/:ribution,ecoIogj',cjnd  relationships.— This  apparently  rare  species  is  known 
from  southeastern  Coahuila  and  adjacent  Nuevo  Leon  where  it  occurs  on  ex- 
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posed  limestone  areas  and  in  gypseous  soils  ni  pme-fir-oak  woodlands  at  2100- 
3000  m  elevation.  It  is  distinctive  m  having  small  spatulate  leaves  and  radiate 

capitula  with  a  large  number  of  disk  and  ray  florets.  Originally,  G.  nskmclii 
was  described  as  Ericameria  but  then  transferred  to  Xyhthamia.  Concerning 

Its  sister  taxon  relationships,  results  differ  depending  optimality  criteria  used 

m  DNA  sequence  analysis.  In  the  PAUP  ratchet  analysis  of  the  combined  ITS/ 

ETS  sequences  support  is  provided  for  its  basal  position  in  the  Gu  ndlach  ia  clade. 

In  the  parsimony  derived  trees  that  included  indels,  the  Caribbean  and  Mexi- 
can species  are  resolved  as  sister  lineages,  where  it  is  basal  to  the  latter  (Urbatsch 

et  al.  2003).  When  indels  were  excluded,  the  species  is  basal  in  the  Gundlachia 

clade  (Fig.  I).  Flagelliform  trichomes  having  a  subterminal  appendage  attach- 
ment characterize  the  Caribbean  species  and  similar  trichomes  are  seen  in  G. 

riskindn.  This  unusual  trichome  type,  along  with  spatulate  leaves  and  certain 

DNA  evidence  suggest  that  G.  riskindii  may  represent  the  ancestral  state  for 

Gundlachia  or  may  be  a  link  connecting  the  Caribbean  and  the  Mexican  species. 

2d.  Gundlachia  truncata  (G.L.  Nesom)  Urbatsch  &  R.P  Roberts,  comb,  nov 

BasionyM:  Xylothamia  truncata  G.L.  Nesom,  Phytologia  73:318.  1992.  Type: 
MEXICO.  COAHUli.A:  Mpio.  Cuatro  Cienegas,  ca.  2  km  W  of  town  of  Cuatro 
Cienegas,  along  dirt  road  paralleling  railroad,  hard  packed  gypseous  sand,  18  Oct 
1985,  Nesom  5254  (holotype:  TEX!). 

This  rare  species  is  know  only  from  the  Cuatro  Cienegas  basin  in  Coahuila, 

Mexico,  where  it  was  collected  on  alluvial,  gypseous  sands.  It  is  readily  recog- 
nized by  its  involute  linear  leaves  crowded  near  the  branch  apices  that  largely 

concealing  its  flowering  capitula  (Nesom  1992).  The  nearly  identical  ITS/ETS 

sequences  of  G.  truncata  and  G.  triantha  robustly  support  their  sister  relation- 
ship despite  their  distinctive  morphologies.  Nesom  (1992)  had  suggested  the 

possibility  of  G.  truncata  being  an  abnormal  growth  form  of  the  later,  but  field 
observations  offered  no  evidence  supporting  this  hypothesis. 

Distribution, ecology, and  relationships— Both  Gundlachia  corymhosa  and 
G.  domi  ngensis  grow  m  the  Caribbean  region.  The  former  occurs  in  eastern  Cuba, 

the  Bahamas,  the  Greater  and  Lesser  Antilles,  and  northern  Venezuela.  It  is  dis- 
tinguished from  Its  counterpart  by  its  corymbose  capitulescences,  cylmdnc 

involucres,  ovate  phyllaries,  and  ray  corollas  shorter  than  4  mm.  Six  varieties 

are  recognized  within  the  species.  Three  of  these,  G.  corymobsa  varieties 

apiculata,  cuhana,  and/o!ios«,  have  corymbs  reduced  to  a  few  capitula  concealed 

by  the  leaves,  which  is  a  feature  seen  in  two  species  in  Mexico,  G.  riskindii  and 

G.  truncata.  The  leaves  of  G.  corymhosa  var.  apiculata,  a  taxon  from  the  moun- 
tains of  eastern  Cuba,  are  similar  in  form  to  those  of  G.  riskindii  but  larger. 

Gundlachia  domingensis  is  known  from  the  northern  Bahamas,  Cuba,  and 

Hispaniola  and  is  distinguished  by  its  paniculate  capitulescences,  turbinate 

involucres,  linear-lanceolate  phyllaries,  and  ray  corollas  about  5.0  mm  long.  Both 

species  appear  to  grow  on  well-drained  sandy  and  stony  substrates  from  near 
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Doeilincpria 

Amphiachyris  1 
Amphiachyris2 
Thurcvia  friflora 
T,  triflora 
Bi^oA/ia  nudata  2 B.  nudata  3 
B.  nudata  1 
B.  nuttaliii 
Euthamia  la3to549 
Eu.  leptocepnala  648 
Eu.  leJDtocephala  650 
Eu.  ocddentalis 
Eu.  tenuifdia 
Eu.  tenuifdia 
Gutierrezia  sarothrae 
Gutierrez! a  texana 

Gymnosperma 
Xylothamia  jdnnstonii X.  pajmeri    (Neonesomia) 

X.  palmeri 

g[fS^2(Medran(^) 
&&^%\V2  (Xyiovirgata) 
purpusiii    (Chihuahuana) 

purpusii  2    ̂ 
Gundladiia  654 -Gundladiia  1 
Gundladiia  2 
Gundladnia  3 
Gundladiia  4 
Xylothannia  diffusa  1 
X  diffusa  2 
X.  diffusa  676 
X.  triantha 
X.  trunata  1 
X.  truncata  2 
X.riskindii 
Chrysoma 
Chrysoma 

Oligonajron 
Sd  I  da  go  canadensis 
5.  fistulosa  1 
S.  fistulosa  2 
S.  sempervirens 
C  hrysqthamnus  depressus 
C.  visddiflorus 
Sericocarpus 
Ericameria  cooperi 
Ericameria  ericddes 
Ericameria  cuneata 
Ericameria  nauseosa 

T  rayd  na 
Bdtonia;  Chloracantha 

f  Haplopappus;  Hazardia;  Isocoma;  Lessinda; 
\  Machaeranthera.-Pyrrocoma;  Symphvotrioium; 
•^  Xanthisma;  Xanthocephalum;  Xylaniza 

{  Chaetopappa;  Croptilon;  Erigeron 

  I  onacti  s 

Majority  rule 

Fig.  1 .  50%  majority  rule  consensus  tree  derived  from  PAUP*  ratchet  analysis  of  the  combined  ETS  +  ITS  data  sets  with- 
out indels  and  based  on  Fig.4  published  in  Urbatsch  et  al.  (2003).  Fractional  numbers  designate  branch  support/branch 

length.  Branches  in  bold  highlight  taxa  traditionally  treated  as  Xylothamia.  Dash  line  branches  highlight  taxa  tradi- 
tionally treated  as  Gonrf/flfWo.  Generic  names  proposed  in  the  present  study  are  indicated  parenthetically.  Taxa  of  the 

lower  most  clades  not  immediately  relevant  to  the  present  study  are  merely  listed  for  each  major  lineage. 
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sea  level  to  2500  m  elevation.  Greater  details  for  these  two  species  are  provided 
in  Lane  (1996). 

3.  Neonesomia  Urbatsch  &  R.P.  Roberts,  gen.  nov  Tvpi::  Aster  palmcn  A.  Gray,  Proc. 
Amer.  Acad.  Arts  17:209.  1882.  ̂   Neonesomia  palmcn  (A.  Gray)  Urbatsch  &  R.P. 
Roberts. 

Frutices  ad  3  in  alta;  caules  ramosissimi  aliquantum  aromatici,  ramunculis  foliosis  valde  porcatis; 

folia  1-4  cm  longa  l-2(-5)  mm  lata  linearia  elliptica  ad  anguste  oblanceolata,  laminis  complanatis 
cum  costis  elevacis  aba,\ialibus;  capitula  radiata  soHrana  vel  in  cymi.s  la.scicLdatis  ad  apices 

ramulorum,  panicuiis  laxis;  involucra  plerumque  turbinata  4-(>  mm  longa;  phyllaria  valde  gradala 

linaria;  flosculi  radii  5-15,  coroUae  ca.  2-5  mm  longa  alba  ad  flava;  llosculi  disci  8-20,  corollae  3.5-5 

mm  longa  alba  ad  Hava,  hmba  aliquantum  asymmetrice  5-lobata;  pappi  setosi:  cypselae  ca.  1.5  mm 
longae  dense  strigosae  ad  sericeas. 

Shrubs  to  .3  m  tall;  much-branched,  somewhat  aromatic,  leafy  twqgs  strongly 

ridged,  internodes  2-10  mm  long;  leaves  1-4  cm  long,  l-2(-5)  mm  broad,  linear, 
elliptic  to  narrowly  oblanceolate,  blades  flat  with  conspicuously  raised  mid  vein 

abaxially,  pubescent  with  flagelliform  trichomes,  tnargins  entire  to  minutely 

ciliate;  capitula  solitary  or  m  cymose  clusters  at  branch  tips  these  arranged  in 

loose  panicles;  involucres  usually  turbinate,  4-6  mm  long;  phyllarics  strongly 
graduated,  linear,  blunt  to  somewhat  acute,  thick,  firm,  resinous,  mostly 

stramineous  but  with  an  apical  glandular  patch  occupying  much  of  the  tip 

region;  rays  flowers  5-15  corollas  ca.  2-5  mm  long,  white,  pale  yellow,  or  yellow; 

disk  flowers  8-20,  corollas  3.5-5  mm  long,  with  a  tube  1-1.8  mm  long  and  poorly 
differentiated  from  the  asymmetrical  5dobed  limb,  shorter  lobes  0.9-1.5  mm 

long,  longest  up  to  .3.3  mm  long;  pappus  of  setose  bristles;  cypselae  ca.  1.5  mm 
long,  densely  strigose  to  sericeous;  x  =  9. 

Prominentjeatures, distribution, and  relationships— Neonesomia  convdxns 
two  species,  N.  palmeri  from  Nuevo  Leon,  Tamaulipas,  and  southern  Texas  and 

N.johnstonii  from  San  Luis  Potosi,  which  grow  on  rocky  hillsides,  brushy 

shrublands,  and  coastal  dunes  (Johnston  1970;  Nesom  et  al.  1990).  Species  in 

this  genus  are  characterized  by  their  shrubby  habit,  ridged  twigs,  flat  leaf  blades 

with  prominent  midveins,  small  radiate  capitula,  and  white  to  yellow  corollas 

with  somewhat  zygomorphic  disc  corollas.  They  resemble  the  herbaceous  pe- 

rennials in  Euthamia  m  leaf  and  growth  form,  but  differ  in  being  non-rhizoma- 
tous  shrubs  with  deeply  lobed,  somewhat  zygomorphic  disc  corollas. 

Etymology— Neonesomia  commemorates  Guy  Nesom,  Botanical  Research  In- 
stitute of  Texas,  zealous  student  of  the  Astereae  and  other  Asteraceae  who  has  sig- 

nidcantly  contributed  to  understanding  their  systematics.  Additional  information 

tor  these  taxa  is  found  in  Nesom  s  treatment  of  Xyhthamia  (Nesom  et  al.  1990). 

The  genus  Neonesomia  is  strongly  supported  as  a  clade  in  the  gene-based 
phylogenies  of  Urbatsch  et  al.  (2003).  Based  on  parsimony  analyses  of  ITS  +LTS 

+  IN  DEL  data  it  is  basal  to  a  clade  consist i  ng  of  several  xerophy tic,  mainly  west- 

rn  North  American  taxa,  including  Amphiaehyns,  Bigclowia,  Chihuahuana, 
e 
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Euthamia,  Gutierrezia,  Gymnosperma,  Mcdranoa,  Thurovia,  and  Xylovirgata 

(Urbatsch  et  al.  2003).  Weak  support  for  its  sister  relationship  to  Thurvoia  was 

seen  in  the  iTS/ETS  Bayesian  tree  derived  in  that  study.  Otherwise  its  sister  re- 
lationship was  unresolved  (Fig.  1)  and  kinship  among  the  above  cited  genera  is 

uncertain  (Urbatsch  et  al.  2003). 

KEY  TO  SPECIES  OF  NhONESOMlA 

1.  Ray  and  diskflowers  12-15  and  15-20,  respectively; corollas  yellow;flowering  May 
to  June;  San  Luis  Potosi,  Mexico   N.johnstonii 

1.  Ray  and  diskflowers  5-1 1  and  9-14,respectively;corollas  white  to  very  pale  yellow; 

mainly  flowering  August  to  October;  southern  Texas  and  Nuevo  Leon  and 

Tamaulipas   ^    N.palmeri 

New  combinations  in  Neosomia 

3a.  Neonesomia  palmeri  (A.  Gray)  Urbatsch  &  R.P.  Roberts,  comb,  nov  Basionym: 
Aster  palmeri  A.  Gray  Proc.  Amer  Acad.  Arts  17:209. 1882.  Type:  UNITED  STATES. 

TEXAS.  MAVF.RiCK  Co.:  Eagle  Pass  on  the  Rio  Grande,  Sep-Oct,  1879.  E.  Palmer  516 
(lectOTYPE:  GH!;  ISOLECTOTYPES;  PH,  US;Johnston  1967).  Isocoma  palmeri  (A.  Gray) 
Shinners,  Field  &  Lab.  18:2.  1950.  Ericameria  austrotexami  M.C.Johnston,  nom. 
nov.,  SouthW.  Naturalist  12:106.  1967,  non  E.  palmeri  (A.  Gray)  H.M.  HalP 
Xylothamia  palmeri  (A.  Gray)  G.L.  Nesom,  Sida  14:110.  1990,  non  X.  palmeri  var. 
pachykpis  (H.M.  Hall)  G.L.  Nesom  ex  M.A.  Lane  &  R.L.  Hartman,  Amer  J.  Bot. 
8.3:364. 1996 

Di.s(  ribution,  ecology,  and  relatwnships.-Th\s  species  is  known  from  most  coun- 
ties in  southern  Texas,  i.e.,  Atascosa,  LaSalle,  and  San  Patricio  cos.  southward 

into  the  states  of  Nuevo  Leon  and  Tamaulipas,  Mexico,  mostly  of  open,  brushy 

habitats  on  or  near  the  Gulf  Coast  m  sandy  or  salme  soils  from  near  sea  level  to 

600  m.  Neonesomia  palmeri  is  distinguished  from  its  sister  species  in  having 

fewer  flowers  per  capitula  and  paler  yellow  corollas.  Its  1T5/ETS  sequences 

showed  little  differentiation  from  N.johnstonii  in  l.h-batsch  et  al.  (2003). 
Neonesomia  palmeri  was  first  described  as  a  species  of  Aster  and  subsequently 

placed  in  various  other  genera  including  Isocoma  (Shinners  1950),  Ericameria 

(Johnston  1967),  and  Xylothamia  (Nesom  et  al.  1990).  Nesom  et  al.  (1990)  pro- 
posed a  close  relationship  of  N.  palmeri  to  Medranoa  (Xylothamia)  parrasana 

and  Xylovirgata  (Xylothamia)  pseudohaccharis,  a  hypothesis  not  robustly  sup- 
ported by  analyses  of  DNA  sequences. 

3b.  Neonesomia  johnstonii  (G.L.  Nesom)  Urbatsch  &  R.R  Roberts,  comb,  nov 
Basionym:  Xylothamia  johnstonii  G.L.  Nesom,  Sida  14:110.  1990.  Type:  MEXICO. 

San  lAJis  PoTOSi:  Bagre,  Minas  de  San  Rafael,  May  L911,  C.A.  Purpus  5021  (iiOLO- 
T^-PE:  GHL ISOTYPE:  US). 

Distribution,  ecology,  and  relationships.— This  taxon  is  known  from  central  San 
Luis  Potosi,  Mexico  where  it  apparentfy  grows  on  steep  slopes  at  elevations  of 

120-1500  m.  In  addition  to  the  diagnostic  features  presented  under  N.  palmeri, 

flowering  times  also  differ  with  N.johnstonii  blooming  in  the  spring  and  N. 
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palmed  in  the  fall.  Habitat  preferences  for  the  two  taxa  differ:  N.johnstonii  grows 

on  steep  hil Isicles  at  higher  elevations  than  N.  palmeri,  which  inhabits  the  Gulf 

coastal  plain  often  on  sand  dunes  near  the  water  Based  on  sequence  data  N. 

johnstonii  and  N.  palmeri  form  a  robustly  supported  clade,  but  the  two  taxa 

differ  little  (rom  one  another  in  sequence  data  indicating  their  close  affinity 
(Urbatschetal.2003). 

4.  Medranoa  Urbatsch  &  Roberts,  gen.  nov.  Typi;:  tricamcna  parrasana  S.F.  Blake, 
Contr  Gray  Herb,  52:26. 1917.  ̂   Medranoa  parrasana  (S.F.  Blal<e)  Urbatsch  &  R.P. 
Roberts. 

Frutex  ramosuscaule  tenuicorticegriseo  glabra  donato,  ramulis  uventatc  viridi bus  dense  papilloso- 

glandulosis  viscosis  non  puberulis  dense  foliosis;  folia  lineana  mucronulata  ut  ramuli  punctata  et 

viscose  complanata  supra  suplana  vel  paullum  concave  sutus  subconve.xa:  involucri  3-scriati 

paullulum  gradati  3.5-4  mm  alti  praecipue  supra  glandulari-viscosa  ceterum  subglabra  inira  valde 
indurate  coriacea  albida  apice  appendice  appressa  subherbacea  lanceolata  munua. 

Shrubs  to  2  m  tall,  much  branched;  branches  ascending,  mostly  terete  or  remotely 

ribbed,  bark  smooth,  becoming  slightly  fissured,  tan  becoming  dark  gray;  twigs 

numerous,  to  8  cm  long,  mternodes  smooth  to  obscurely  sulcate,  1-4  mm  long, 

green  resinous,  scabridulous;  leaves  evergreen,  sessile,  crowded,  5-12  mm  long 

=£  1.5  mm  wide,  narrowly  elliptic-oblanceolate,  flat  to  canahculate,  decurrent 
on  stem,  surfaces  resinous,  punctate;  capitulescence  somewhat  corymbiform, 

capitula  solitary  or  cymose  at  branch  tips;  involucres  2-3  seriate,  campanulate, 

3-5  mm  high,  4-7  mm  wide;  phyllaries  imbricate,  moderately  graduated,  mostly 

chartaceous,  2.5-4  mm  long;  capitula  radiate,  with  ca  30  flowers,  ray  flowers  5- 
11,  pappus  bristles  ca.  80,  setose,  subequal,  2.5-4  mm  long,  silvery  tan,  corollas 

5-8  mm  long,  ligules  elliptic,  3-7  mm  long,  1-2  mm  wide;  disk  flowers  ca  20, 

corollas  pale  yellow,  4-5  mm  long,  lobes  spreading  to  recurved,  unequal  m 

length,  shortest  0.8-1.2  mm  long,  longest  1.5-2.2  mm  long,  style  branches  2-3 

mm  long,  appendages  narrowly  linear,  apices  acute,  1.5-1.8  mm  long,  pappus 
same  as  on  ray  flowers;  cypselae  turbinate,  ca.  2  mm  long,  pilose;  x  =  9. 

Pwnnrier\tfeaturei,distribution,andrdaLionships.-Medranoa'[sumspeciiic 
with  its  only  species  occurring  in  the  Sierra  de  Parras  region  of  Coahuila  and 

Zacatecas.  Shrubby  habit,  deeply  pitted,  resm  coated  leaves,  relatively  large  ca- 

pitula, and  thickened  style  branches  are  features  diagnostic  for  this  taxon.  Se- 

quence based  data  robustly  support  its  placement  in  the  Amphiachyris/Gutierrczia 

clade  (Urbatsch  et  al.  2003).  Weak  support  is  provided  in  that  study  for  a  sister 

relationship  with  Chihuahuana  (X.  purpusii)  or  with  a  clade  composed  of 
Chihuahuana  plus  Xylovirgata  (Xyloihamia  pseudohaccharis). 

Etymology— The  generic  name  Medranoa  is  m  honor  of  Francisco  Gonzlez 
Medrano,  MEXU.  Ue  has  worked  for  many  years  on  desert  and  dryland  floras  of 

Mexico— mostly  Tamaulipas  and  Tehuacan,  and  has  trained  several  young  bota- 
nists. Additional  information  about  this  taxon  can  be  found  in  the  treatment  of 

Xylothamia  by  Nesom  et  al.  (1990). 
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4a.  Medranoa  parrasana  (S.F.  Blake)  Urbatsch  &  R.P.  Roberts,  comb.  nov. 
[Basionym:  Ericameria  parrasana  S¥.  Blake,  Contr.  Gray  Herb. 52:26.  19171. 
Haplopappui  parrasanus  (S.F.  Blake)  S.F  Blake,  Contr  U.S.  Natl.  Herb.  23:1490. 1926. 
Xylothamia  parrasana  (S.F  Blake)  G.L.  Nesom,  Sida  14:111. 1990.  Type:  MFXICO. 
COAHUlLA:  Sierra  de  Parras,  rocky  slopes,  Mar  1905,  Purpus  1005  (holotypf.:  GH!). 

Distribution,  ecology,and  relationships— The  single  species  in  this  genus  grows 
on  rocky  slopes  in  the  Sierra  de  Parras  region  of  southern  Coahuila  and  northern 

Zacatecas.  Originally  it  was  described  in  Ericameria  by  Blake  (1917)  who  later 

transferred  it  to  Haplopappus  (Blake,  1926).  Subsequently,  it  was  placed  in  Xylo- 
thamia (Nesom  et  al.  1990).  In  the  DNA  sequence-based  trees,  it  is  placed  m  the 

dadtcomposedoiAmphiachyris,Bigdowia,Chihuahuana,Euthamia,Gutierrezia, 

Gymnosperma,  Neonesomia,  and  Thurovia  (Urbatsch  et  al.  2003).  Medranoa  is 

basal  to  a  clade  of  X.  pseudobaccharis  and  Chihuahuana  purpusii  in  parsimony 

analyses  of  the  ETS/ITS/INDEL  data  set  place.  It  is  a  weakly  supported  sister 

of  Chihuahua  purpusii  in  the  Bayesian  analysis  (Urbatsch  et  al.  2003). 

Medranoa  parrasana  is  distinguishable  from  other  taxa  in  the 

Amphiachyris/Gutierrezia  clade  by  the  combination  of  its  shrubby  habit,  nar- 

rowly elhptic-oblanceolate,  flat-canaliculate,  resin-covered  leaves  with  numer- 

ous, wel  1-organized  depressions,  and  its  campanulate  capitula  bearing  5-11  ray 
and  15-22  disk  flowers.  The  thickened  style  branches  wherein  the  vascular  trace 

bifurcates  or  expands  in  size  distally  in  each  branch  is  unique  among  taxa  in 

this  clade.  Additional  information  about  this  taxon  can  be  found  m  the  treat- 
ment of  Xylothamia  by  Nesom  et  al  (1990). 

5.  Xylovirgata  Urbatsch  &  R.P  Roberts,  gen.  nov  Typf.:  Haplopapus  pseudohaccharis 
S.F  Blake.J.  Wash.  Acad.  Sci.  40:47. 1950.  ̂   Xylovirgata  pseudohaccharis  (S.¥.  Blake) 
Urbatsch  &  R.P.  Roberts, 

Frutex  scoparium  metralis  glabernmus  modice  resinosus,  ramis  ct  ramulis  multis  erectis  pallide 

viridibusstriato-angulatus;  folia  anguste  linearia  integerrima  piano  paullum  incrassata  omnino  non 
vel  solum  supra  ob.scurissime  punctata  usque  ad  1.4  cm  longa  1  mm  lata. 

Intricately  branched,  broomlike  shrubs  to  1  m  tall;  stems  slender,  bark  becom- 
ing whitish  with  age;  branches  and  twigs  strongly  ridged  and  angled;  leaves 

present  mainly  on  present  years  growth,  widely  spaced,  somewhat  erect,  blades 

2-15  mm  long,  <1  mm  wide;  capitula  radiate  solitary  at  branch  apices  arranged 

in  loose  racemes;  involucres  campanulate  to  turbinate,  3-4  mm  wide,  phyllar- 

ies  graduated,  the  inner  3-5  mm  long,  thickened  subapical  glandular  structure 

present;  ray  flowers  3-6,  hgules  apically  2-3  denticulate,  2.3-3.0  mm  long,  ca.  1 
mm  wide;  disk  flowers  7-14,  corollas  4.0-4.5  mm  long  unequally  5  lobed,  shorter 

lobes  ca.  1.3  mm  long,  longer  lobes  ca.  2.3  mm  long;  cypselae  ca.  1.3  mm  long, 

sericeous;  pappus  similar  on  disk  and  ray  cypselae,  ca.  30  subequal  setose  bristles; 
x  =  9. 

Prominent  features,distrihution,and  relationships— Xylovirgataisunispe- 
cific  and  known  only  from  western  Coahuila,  Mexico.  It  is  recognized  by  its 
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broom-like  appearance  due  to  its  woody,  erect,  intricately  branched  habit,  as 
referenced  by  its  generic  name,  and  its  conspicuously  ridged  stems,  reduced, 

widely  spaced,  inconspicuous  leaves.  This  entity  is  clearly  related  to  taxa  in  the 

Amphiachyns/Guticrrezia  clade,  where  there  is  weak  support  ior  its  sister  re- 

lationship to  Chihuahua  na  in  trees  resuhmg  from  parsimony  analysis  of  ETS/ 
ITS  sequence  data  (Urbatsch  et  al.  2003).  When  indel  data  were  added  to  the 

data  set  support  for  this  relationship  is  supported  more  robustly.  Bayesian  and 
bootstrap  analyses  resulted  in  its  placement  as  one  of  several  unresolved  basal 

elements  in  the  Amphiachyris/Gutierrezia  clade  (Urbatsch  et  al.  2003).  Addi- 
tional descriptive  data  for  this  taxon  can  be  found  m  Nesom  et  al.  (1990). 

5a.  Xylovirgata  pseudobaccharis  (S.E  Blake)  Urbatsch  &  R.P.  Roberts,  comb,  nov 
BASlONYM:  Haplopapus  pseudobaccharis  S.¥.  Blake.  J.  Wash.  Acad.  Sci,  40:47. 19.50. 
Ericamena  pseudobaccharis  (S.F.  Blake)  Urbatsch,  Sida  7:299.  1978.  Xylolhamia 
pseudohacchansiS.F.  Blake)  G.U  Nesom,  Sida  14:112. 1990.  Tvpii:  MEXICO.  CoahuilA: 

arid  limestone  hills  of  Sierra  Paila,  Valle  Seco,  General  Cepeda,  1700  m,  4  Jul  1944, 
J.C.  Hinton  {G.B.  Hinton  et  al.)  16546 (holotype:  US!;  LSOTYPHS:  GH!,  NY!). 

Distr]butu)n,ecology,cmd  relatwnships.-Xyhvirgatapseudohacchansisknown 
only  from  western  Coahuila,  Mexico,  where  it  grows  on  limestone  or  gypsum 

slopes.  Its  suggested  relationships  to  Neonesomia  {Xykuhamia  palnieri,  X. 
johnsioniO,Medranoa{X.parrasana),Rnd  Gundlachia  nskindiiiX.  riskindii) 

(Nesom  et  al.  1990)  are  not  supported  by  sequence-derived  phylogenies 

(Urbatsch  et  al.  2003).  Sequence  data  provides  some  support  lor  its  sister  rela- 
tionship with  Chi  huahiiunapurpusii.  Additional  descriptive  and  distributional 

data  for  this  taxon  as  Xylothamia  pseudobaccharis  are  presented  in  Nesom  et 
al.  (1990). 
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ABSTRACT 

An  unusual  form  of  Qilytcidcnia  from  north  central  California  was  studied  in  greenhouse  culture 

and  confirmed  to  be  self -compatible,  a  condition  rare  in  Calycadenia.  Based  on  the  distmctive  mor- 
phology and  breeding  system  of  this  taxon,  it  is  described  and  illustrated  as  a  new  species,  Ca  iycadcn  la 

micrantha.  Although  clearly  related  to  C.  I  runcata  andapparently  included  in  C.  t  nincala  DC  subsp. 

microcephiila  MM.  Hall  ex  D.D.  Keck,  this  name  was  rejected  as  a  basionym  for  tlie  new  species  be- 

cause of  ambiguities  regarding  the  type,  the  original  description,  and  specimens  cued  and/or  anno- 
tated by  Keck. 

RESUMEN 

Se  estudio  una  forma  inusual  de  Calycadenia  del  cent ro-norte  de  California  en  cultivode  invernadero 
y  se  confirmo  c]ue  es  autocompatible,  una  caracteristica  rara  en  Calycadenia.  Se  describe  c  ilustra 

como  una  nueva  especie  basada  en  la  diferente  morfologia  y  sistema  reproductor  de  este  taxon, 

Calycadenia  mi(  rani  ha,  Aunque  claramenteemparentada  con  Cfrunc((kjyaparentementeincluida 

en  C.  truncata  i3C.  subsp.  microcephala  H.M.  Hall  ex  D.D.  Keck,  este  nombre  fue  rechazado  como 

basionimo  para  la  nueva  especie  por  algunas  ambigtledades  relacionadas  con  el  tipo,  la  descripcion 

original,  y  los  especimenes  citados  y/o  anotados  por  Keck. 

INTRODUCTION 

For  some  years  we  have  been  aware  of  a  unique  population  of  plants  related  to 

Calycadenia  truncata  and  growing  on  Elk  Mountain  in  Lake  County,  Califor- 
nia. In  1990  we  received  a  similar  specimen  from  David  W.  Isle,  Forest  Botanist 

for  the  Mendocino  National  Forest  in  California.  The  plant  had  been  collected 

near  the  Wilson  Camp  area  of  southern  Colusa  County.  Morphologically,  the 

plant  was  clearly  related  to  Calycadenia  truncata.  However,  like  the  Flk  Moun- 

tain specimens,  Isle's  plant  was  shorter  and  more  slender  than  most  and  had 
very  tiny  heads  with  only  1  or  2  obscure,  tiny  ray  flowers  and  I  or  2  disk  flowers. 

Subsequently,  several  additional  populations  of  this  taxon  were  located  m 

adjacent  Lake  County.  The  heads  and  rays  suggested  the  possibility  oi  self  -com- 
patibility, a  condition  rare  in  Calycadenia.  In  conjunction  with  ongoing  bio- 

systematic  research  on  Ca lycadenia,  a  number  of  populations  of  this  taxon  were 

studied  in  greenhouse  culture.  All  individuals  were  self-compatible,  a  condi- 
tion known  to  exist  in  only  one  other  species  of  Calycadenia,  C.  hooveri  CD. 

SIDA  21(11:259-265.2004 
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CaiT.  In  addition,  although  dozens  ot  reciprocal  crosses  of  these  populations 

with  self-incompatible  forms  ot  Calycaden  la  truncata  have  been  made,  cypselae 
with  embryos  were  generated  only  when  the  self-compatible  form  served  as 
the  female  parent.  Carr  (1975)  noted  the  same  phenomenon  in  C.  hooven  and 
suggested  that  it  may  be  the  result  of  unilateral  interspecific  incompatibility, 
as  discussed  in  Lewis  and  Crowe  (1958). 

The  investigation  of  these  unique  plants  led  to  re-evaluation  of  a  previ- 
ously described  taxon,  Ca lycadenia  truncata  DC.  subsp.  microcephala  H.M.  fiall 

ex  D.D.  Keck.  Accordmg  to  Keck  (1946),  "This  subspecies  is  separated  from 
Calycadenia  truncata  subsp.  scabrclla  (Drew)  Keck,  to  which  it  is  most  nearly 

related,  by  the  reduced  number  of  disk-florets  (3  or  4  instead  of  the  usual  8  to 

15)  and  thesmallerheads."  Additionally  he  recognized  the  existence  of  intergra- 
dation  between  these  subspecies.  U  appears  from  Keek's  description  and  dis- 

cussion that  his  small-headed  taxon  clearly  includes  the  tiny-rayed  self -com- 
patible taxon  described  here  but  also  includes  other  small-headed  C.  truncata 

populations. 
Keck  (1946)  listed  a  number  ot  specimens,  and  subsequently  annotated 

numerousadditionalspecimens,  representing  C.  truncata  subsp.  microcephala, 
including  locations  from  southern  Trinity  County  to  Lake  County  and  m  the 

Santa  Lucia  mountains  oi  Monterey  County.  Some  of  these  specimens  are  rep- 

resentative of  a  small-headed,  self-compatible  taxon  but  others  represent  popu- 
lations ot  self-incompatible  C.  t  runcata  plants  with  somewhat  larger  heads  and 

rays.  Depauperate  individuals  are  common  in  populations  of  annual  plants,  es- 

pecially in  harsh  years.  Specimens  of  C.  truncata  prepared  from  such  depau- 
perate plants,  especially  those  poorly  pressed  or  without  flowering  heads  at  an- 

thesis,  could  easily  be  confused  with  the  new,  small-headed,  self-compatible 
taxon  proposed  herein. 

To  better  understand  his  concept  of  C  truncata  subsp.  microcephala,  at- 

tempts were  made  to  tield-verify  all  collections  referred  to  this  taxon  by  Keck 
in  his  original  publication  (1946)  and  subsequent  specimen  annotations.  This 
was  difficult  as  most  collections  cited,  including  the  type  locality,  have  not  been 

re-located.  Additionally  the  type  locality  cited  (H.M.  HaU9602,  Mill  Creek  Can- 
yon about  8  miles  eastward  from  Ukiah,  Mendocino  Co.,  CA.)  has  no  habitat 

that  would  support  Calycadenia  within  ca.  3-4  miles.  Hall  may  have  acciden- 
tally written  down  the  wrong  mileage  or  possibly  transposed  a  3  with  an  8. 

Regardless,  there  is  very  little  likelihood  that  the  type  specimen  was  collected 

near  the  suggested  location.  There  are  sites  2-4  miles  east  of  Ukiah  with  habi- 
tat that  may  have  supported  Calycadenia  m  the  past  but  these  sites  are  now 

largely  occupied  by  agriculture.  In  any  case,  there  appears  to  be  no  way  to  re- 
late the  type  specimen  to  an  extant  population  in  the  field. 

Alter  careful  consideration,  and  for  a  variety  of  reasons,  we  believe  the  cir- 
cumscription of  Kecks  C  truncata  subsp.  microcephala  is  not  the  same  as  the 
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new  species  proposed  herein.  The  questionable  nature  of  the  type,  the  ambigu- 
ity in  the  description  and  cited  specimens,  and  the  hkehhood  that  Keck  had  no 

knowledge  of  the  derived  breeding  system  of  the  new  taxon  described  below, 

lead  us  to  conclude  that  use  of  the  epithet  "microcephala''  for  this  new  species  is 
untenable. 

RESUITS  AND  DISCUSSION 

Calycadenia  micrantha  R.L.  Carr  &  G.D.  Carr,  sp.  nov.  (Fig.  l).  TYPn:  U.S.A.  CALI- 
FORNIA. Trinity  Co.:  ca.  1  mi  N  of  Mad  River  Rock  on  rd.  to  Mad  River  Rock  from 

Low  Gap,  S  of  the  Mad  River  Ranger  Station,  40°2.3'10"N,  123°29'0.1"W,  1340  m,  22 
Aug  2003,  R.L.  Carr  3801  (HOrOTYPE:  UC;  ISOTYPES:  OSC,  US). 

Herba  annua.  Caules  graciles  1-5  dm  ramorum  saepe  niultis  glabns  cur\-atis  asccndentibusve.  Folia 

basalia  2-5  cm  x  2-3  mm  proximaliter  rosulata  distaliter  deminuta  Imearia.  Bracteae  pedunculares 

2-4  mm  hispidulae  plus  minusve  pectinato-fimbriatae  glande  una  grand!  capitata  terminal!.  Ca- 

pituLi  l(-3)  in  quoque  nodo;  phyllariis  1-2,  4-5  mm;  paleis  2-3,  5-5  mm  hispidulis  viUosulis  ad 

marginem  superum  interdum  cum  glande  una  parva  capitata  termuiali;  tloscuUs  radiabbus  1-3 

lamina  2-2.5(-3.5)  mm  sinu  0.5(-I)  mm;  Ilosculis disci  1-3;  cypselis  radiabbus  aspero-rugosis  glabns 
epapposis;  cypselis  disci  plerumque  abortivis  glabris  epapposis. 

Annual  herbs.  Stems  1-5  dm,  slender,  generally  less  than  2(-.3)  mm  diameter  at 

the  base,  branches  often  many,  generally  beginning  near  mid-stem,  arcuate  to 
ascending;  glabrous,  often  purplish,  especially  distally.  Leaves  in  basal  rosette 

2-5  cm  long,  2-3  mm  wide,  sessile  by  a  widened  base,  becoming  more  remote 

and  reduced  distally,  linear,  hispidulous  adaxially  and  along  the  margins,  of- 

ten with  longer,  hispid  hairs  adaxially;  leaves  of  the  inflorescence  5-20  mm 

long,  linear  with  a  widened  base,  hispidulous,  sometimes  with  a  few  awn-like 

bristles  along  the  margin.  Heads  l(-3)  per  node,  sessile  or  nearly  so.  Peduncular 
bracts  2-4  mm,  these  and  associated  reduced  leaves  terete  to  strongly  flattened, 

glabrous  to  hispidulous,  commonly  also  with  1-8  long,  pectinate  bristles  on 

the  margins;  apex  bearing  1  large  tack-shaped  gland.  Phyllaries  l-3(-6);  4-5  mm, 
each  partly  enfolding  a  ray  cypsela,  the  abaxial  surface  glabrous  to  more  or  less 

hispidulous,  especially  toward  the  tip,  sometimes  bearing  a  few  scattered,  stout 

bristles;  distal  margins  with  shaggy  hairs;  apex  occasionally  with  a  single  small 

tack-shaped  gland.  Receptacle  paleae  2-3;  4-6  mm,  each  associated  with  a  disk 

cypsela,  the  abaxial  surface  glabrous  to  more  or  less  hispidulous,  especially  to- 
ward the  tip,  sometimes  bearing  a  few  scattered,  stout  bristles,  distal  margins 

with  shaggy  hairs;  apex  occasionally  with  a  single,  small,  tack-shaped  gland. 
Ray  florets  l-3(-6);  fertile,  corolla  bright  yellow,  laminae  2-2.5(-3.5)  mm  long 

by  2-4  mm  wide,  3(-4)-lobed,  sinuses  ca.  0.5  mm,  the  middle  lobe(s)  smallest, 

symmetric,  oblong  to  narrowly  triangular,  the  outer  lobes  asymmetric,  basi- 
cally oblong  to  obovate  but  excursion  of  outer  margin  from  midline  greater 

than  that  of  the  inner  margin,  the  tube  1-T5  mm.  Disk  florets  1-3, 3-4  mm,  yel- 

lowish. Ray  cypselae  ca.  3  mm  long,  ca.  2  mm  wide,  more  or  less  triangular,  rough- 
wrinkled,  glabrous,  pappi  none.  Disk  cypselae  ca.  3  mm  long,  mostly  abortive, 
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hG.^.Calycadenia  miaantha.  A.  Habit.  B.  Capitulum,  lateral  view.  C.  Capitulum  from  above.  D.  Peduncular  bract  (ap- 

pressed  to  capitulum).  E.  Ray  cypselae.  F.  Peduncular  bract  tip  with  tack-shaped  gland.  Photos  of  Holotype,  R.L.  Can 
3801  (UC). 

terete  when  developed  and  tapered  toward  the  base,  smooth  to  very  shghtly 

ridged,  glabrous,  pappi  none.  Self-compatible.  In  =  14  (Carr  1977). 
Flowering  (Jun-)Jul-fall. 

Parai  Yi'i^s:  U.S.A.  CALIFORNIA.  Colusa  Co.:  Wilson  Camp  SVV  of  Stonyiord,  near  the  Colusa/Lake 
Co.  line,  ca.  3  air  mi  SR  ol  Goat  Mtn..  1400  m,  23  Sep  1 W4,  R.L.  Carr  2656  (UC).  Lake  Co.:  0.4  mi  S  of 

ElkMtn.summitalongHlkMin.Rd,  1140m,  10  Aug  1974, G.D.C\irr77KUC);Ssideor  F.Ik  Mtn. along 

Elk  Mtn,  Rd„  0,45  mi  N  of  14  mi  marker,  N  of  Upper  Lake,  1 150  m,  30  Sep  1986,  R,L,  Carr2258(i]C}:  0,7 

mi  NF.  of  Pinnacle  Rock  Rd,  on  Bartlett  Springs  Rd.,  2,1  mi  NE  of  Lakeview  Campground,  6,8  mi  from 

jet,  wiih  Hwy.  20, 1150  m,  23  Sep  1994,  R.L.  Carr  26.58(UC);  S  facing  slope  on  Elk  Mtn.,  Elk  Mtn,  Rd,  to 

Upper  Lake  at  jet.  with  forest  rd.  (17N28),  ca,  mile  posi  16,6onrd,  1100  m,  23  Sep  1994.  R.L.  Car?- 2660 
(UC);  S  facing  slope  ol  Elk  Mtn.,  3.3  mi  N  of  the  entrance  to  Middle  Creek  Campground  on  rd,  from 

Upper  Lake  to  Elk  Mtn,,  ca.  1100  m.  23  Sep  1994,  R,L,  Carr 266]  (UC);  E  of  Elk  Mtn,  Rd,  on  Deer  Valley 

Campground  Rd.  (16N0U,  1.3  mi  W  of  Deer  Valley  Campground,  1005  m,  18  Jul  1997,  R./.,  C(irr3,3,5,3 

(UC);  rd.  to  Bear  Creek  (16N01 J  ca.  2.1  mi  E  ol  Deer  Valley  Campground,  0,8  mi  W  of  Dry  Oak  Camp- 
ground, 1130  m,  18Ju]  1997,  R,L,  Carr  3354 iUCLca,  200  yds  SW  ol  Little  Pinnacle  Rock  Peak,  on  torcst 
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Fig.  2.  Capitulae  from  greenhouse-grown  plants.  A,  Calycadenia  truncata,  R.L  Can 2224.  B.  Calycadenio  micrantha,  G.D. 
Can  771. 

rd.  16N01  ca.  1.9  mi  W  of  its  jet.  with  rcl.  to  Bartletl  Springs.  1350  m,  07  Oct  1997,  R.L.  Qirr3395(UC); 

above  Old  Rd.  to  Witter  Sprmgs,  ca.  0.2  mi  it  ol  Witter  Springs  sue  N  of  l.akeport,  39°]r29"N, 
122°59'30"W,  500  m,  23  Aug  2003.  R./^.  Carr:]S02  (UCj;  along  Hwy.  175,  W  of  Lakeport,  ca.  2.5  mi  W  of 

jet.  with  Hwy.  29,  38°59'43"N,  122°55'48"W.  500  m,  23  Aug  2003,  R.L.  Carr  3803  (UC).  Monterey  Co.: 
Fort  Hunter  Liggett  boundary,  ridgc  crest  near  Souiii  Coast  Ridge  Rd.,  ca.  12.9-13  rd.  mi  S  of  jet.  with 

Nacimiento-Fergusson  Rd.and  ca.  0,3  mi  Sof  jet.  with  Burma  Rd,,  1000  m,  15Jun  1998,  E.  Pciin(crc--E. 
Nee.se  (s.n.)  (SBBG);  Fort  Hunter  Liggett  (Training  Area  17).  near  Burro  Rd.,  ca.  2.0  km  N  of  Three 

Peaks,  ca.  3.25  km  W  of  Burro  Mtn.,  700  m,  15  jun  1995,  E.  Neese  &  E.  Painter  HL1902  (SBBG);  Fort 

Hunter  Liggett  (Training  Area  f 7),  near  Burro  Rd  .  ca.  2.0  km  N  of  Three  Peaks,  ca.  3.25  km  W  of  Burro 
Mtn.,  700  m,  IL  Painter.  E.  Neese  &  A.  Hazehwok  HL300.5 (SBBG).  Trinity  Co.:  Threeforks  of  the  Mad 

River,  ca.  0.2  mi  E  of  end  of  county  rd.  across  Mad  River,  40=09'48"N,  123°1 3'21"W,  899  m,  21  Aug  2003, 
R.L.  Carr  3800  (\JC). 

Distributionandecolog}'.— Dry,  open,  rocky  ridges,  hillsides  and  talus;  500-1,500 
m;  Colusa,  Lake,  Trinity  and  Monterey  counties,  California.  This  species  grows 

only  in  areas  of  low  plant  density,  in  or  closely  associated  with  exposed  rocky 

areas  or  areas  of  packed  mineral  materials.  For  this  reason  and  because  survi- 

vorship is  low,  populations  are  generally  small  with  few  individuals.  The  spe- 
cies is  surviving  in  an  extremely  limited  and  very  tragile  habitat. 

Etymology.— Name  Gr,  m  icr,  small;  anth,  a  flower  Referring  to  the  reduced 
ray  flowers  compared  to  most  other  species  ot  Calycadenia. 

Compared  to  some  other  taxa  of  Calycadenia,  C.  micrantha  is  remarkably 
uniform  morphologically.  The  variation  that  is  seen  between  populations  is 
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Table  1.  Comparison  of  selected  features  of  Calycadenia  micrantha  and  C.  truncata 

Character Calycadenia  micrantha Calycadenia  truncata 

Stem  height 
l-5dm 2-12  dm 

Leaf  length 
2-5  cm 2-lOcm 

Peduncular  bract  length 
2-4  mm 1-12  mm 

Phyllary  length 

4-5  mm 5-lOmm 

Ray  floret  number 
1-3(-6) 

3-6 

Ray  corolla  lamina  length 2-2,5(-3.5)mm (4-)5-12  mm 

Disk  floret  number 
1-3 

3-25 

Disk  floret  length 
3-4  mm 

4-6  mm 

Breeding  system Self-compatible Self-incompatible 

about  that  seen  within  populations.  The  overall  size,  branchmg  and  coloration 

of  the  plants,  the  overall  size  and  position  of  the  heads,  the  number,  size,  and 

position  ot  the  peduncular  bracts,  mvolucral  bracts,  rgiy  ligules,  ray  achenes, 

receptacular  bracts,  disk  I  lowers,  and  disk  cypselae  is  very  constant.  The  major 

variation  seen  is  in  the  vestiture  oi  the  basal/proximal  cauline  leaves  and  that 

of  the  leaves  associated  with  heads  and  the  peduncular,  mvolucral,  and 

receptacular  bracts.  The  basal  and  proximal  caulme  leaves  are  nearly  always 

hispidulous  but  the  presence  of  longer,  stiff,  bristly  hairs  ranges  from  sparse  to 

rather  dense.  The  leaves  and  bracts  of  the  inflorescence  are  nearly  always  more 

or  less  hispidulous  but  the  presence  of  pectinate  hairs  and  other  bristles  varies 

considerably,  as  does  the  presence  ot  hairs  on  or  near  the  tips  of  the  involucral 

and  receptacular  bracts.  Additionally,  the  presence  of  the  smaller  tack-shaped 
gland  on  the  tips  of  the  involucral  or  receptacular  bracts  is  variable,  although 
uncommon  overall. 

As  discussed  above,  the  populations  treated  here  as  Calycadenia  micrantha 

have  previously  been  considered  conspecific  with  C.  truncata.  Salient  features 

that  help  disti  nguish  the  two  species  as  circumscribed  here  are  presented  in  Table 

T  Some  ol  the  most  striking  differences  relate  to  the  reduced  capitulum  associ- 

ated with  the  self-compatible  breeding  system  found  m  C  micrantha  (Fig.  2). 
In  greenhouse  cultivation  of  C.  micrantha,  we  have  noted  that  the  middle 

lobe  oi  ray  flower  laminae  is  commonly  subdivided,  yielding  a  4-lobed  lamina 
with  two  small  symmetric  central  lobes  and  two  larger,  asymmetric  outer  lobes. 

Heads  may  contain  a  mixture  ol  ray  1  lowers  with  'normal'  and  'aberrant'  lami- 
nae. It  is  not  known  to  what  extent  this  phenomenon  occurs  in  natural  popula- 

tions. We  have  noted  the  same  phenomenon  at  very  low  frequencies  in  other 

species  or  hybrids  of  Calycadenia  in  cultivation. 
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ABSTRACT 

Agoseris grandijhra  var.  leptophylla  occurs  predominately  west  of  the  Cascade  Mountains  from 

southwestern  British  Columbia  to  western  Oregon  and  is  morphologically  and  geographically  dis- 
tinct from  A.grandiflora  vav.graiiLU  flora.  The  two  varieties  are  parapatric  and  intermediate  lorms  £ 

found  where  they  occur  together  Agosois  heicrophyUu  viir.qucntmii  is  known  Irom  Sonoran  De 

regions  of  Arizona  and  New  Mexico  and  is  geographically  isolated  and  morphologically  distinct. 

are 

sert 

RF^SUMEN 

Agoserisgrandiflora  var  leplophylla  esta  predoniinantcinente  al  oestede  las  Montanasde  lasCascadas 

desde  el  suroeste  de  la  Columbia  Britanica  hasta  el  oestc  de  Oregon  y  es  morfologica  )-  geograficamente 
distintade  A.grandiflora  vnr.grandijlora.  Las  dos  variedades  son  parapatricas  y  se  encuentran  formas 

intermediasallidondeconviven.  Agoseris  heterophylla  var.  quentmn  esconocidade  las  regionesdel 

desierto  de  Sonora  en  Arizona  y  Nuevo  Mexico,  esta  aislada  geograficamente  y  es  diferente 

morfologicamente, 

INTRODUCTION 

Agoseris  Raf .  is  a  genus  of  perennial,  lactucoid  herbs  that  are  found  throughout 

western  North  America.  One  species  is  known  from  temperate  regions  of  south- 
ern South  America.  Some  Agoscns  arc  considered  taxonomically  challenging. 

This  is  due,  m  part,  to  similar  or  overlapping  morphologies  between  certain 

species  and/or  the  formation  of  occasional  hybrids  between  sympatric  species. 

In  addition,  most  members  of  the  genus  are  very  widespread  and  often  contain 

local  forms  or  regional  phases  that  can  appear  quite  distinct.  Past  attempts  to 

formally  recognize  these  forms  or  phases  have  largely  failed  as  they  either  oc- 
cur as  sporadic  populations  or  they  form  broad  clines.  thus  their  separation 

becomes  arbitrary.  Despite  these  challenges,  in  a  recent  review  of  Agoseris (Baird 

f 996)  two  variants  were  discovered  that  were  geographically  and  morphologi- 
cally distinct  enough  to  merit  nomenclatural  recognition. 

Agoseris  grandiflora  (Nutt.)  Greene  var.  leptophylla  G.I.  Baird,  var.  nov.  Type:  U.S.A. 

WASHINGTON:  PlERCF.  or  Lfvvis  Co.:  "dry  open  ground,  upper  valley  of  the 
Nisqually  River,"  IQJul  1896,  Allen  225 (l  iolotypi- GH;  isotyphS: CAS!, DS!, K!,  N Y!l2 
sheets!,  UC!,  WS!). 

SIDA21(1):  267-274.2004 
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Varietas  haec  ab  var.  grandif  lora  dilTert  capiiulis  inmoribus  et  f  losculis  paucioribus,  plerumque  40- 

60  +  ,  phyllariis  involucri  saepe cum  maculis  puipureis,  foliiset  lobis  perangustis,  plerumque  ca.  2-4 
mm  latis,  magis  saepe  in  habitationibus  humidis  vel  sylvaticis  vol  umbriosis. 

Perennial  herbs,  ±  acaulescent;  leaves  linear-filiform  to  narrowly  oblanceolate, 

10-25(~36)  cm  x  l-4(-8)  mm  (excludmg  lobes),  toothed  (rarely)  to  laciniately 

lobed  or  pinnatifid,  sub-glabrous  to  villous;  lobes  mostl  y  m  3-5  opposite  to  sub- 
opposite  pairs,  linear  to  filiform,  spreading  to  antrorse,  often  with  a  reduced 

secondary  tooth  or  lobe  on  distal  side  of  base  of  each  primary  lobe;  heads  borne 

singly,  erect,  scapifonn;  peduncles  f5-40  cm  tall  at  anthesis,  25-75(-96)  cm  tall 

at  maturity  mostly  2-4  leaf  lengths  when  mature,  3-4  mm  in  diameter,  proxi- 
mally  glabrate,  distally  villous  to  tomentose,  non-glandular;  involucres  cam- 

panulate,  2-4  cm  tall  at  maturity;  phyllaries  ±  ovate-attenuate,  in  4-5  series, 

subequal  at  anthesis,  unequal  at  maturity  usually  entire,  rarely  dentate,  herba- 

ceous, often  purple  spotted  and/or  with  a  rosy-purple  medial  stripe,  adaxially 

sub-glabrous  to  tomentose,  abaxially  glabrous  or  villous,  margins  ±  ciliate;  hairs 

whitish-opaque  or  translucent,  non-glandular;  outer  phyllaries  apically  spread- 
ing to  squarrose,  not  overtopping  the  inner  series  at  anthesis;  inner  phyllaries 

erect,  elongating,  exceeding  tfie  outer  at  maturity;  receptacles  naked;  florets  40- 

604-;  corollas  equal  toorjust  exceeding  phyllaries  at  anthesis,  yellow,  often  with 

an  abaxial  purplish  stripe  on  the  outermost;  tubes  4-5  mm;  ligules  3-5  x  1  mm; 

anthers  ca.  1  mm;  cypselae  pale  brown  to  whitish,  15-24  mm  long,  fO-ribbed, 

beaked,  glabrous  or  slightly  scabrous,  homogenous  or  outermost  slightly  dif- 

ferent; bodies  fusiform,  3-6  mm,  abruptly  contracted  to  their  beaks;  ribs  ridged 

to  sub-alate,  straight;  beaks  11-18  mm  long,  filiform,  mostly  3-4  lengths  of 

cypsela  bodies;  pappi  of  capillary  bristles  in  2-3  series,  7-15  mm  long,  white;  n 

=  9  (Tomb  et  al.  1978,  voucher:  Cham  hers  2238  (OSC-f  4320f ),  reported  as  Agoscns 
apargiaides subsp.  maritima). 

Common  name,— Pugct  Sound  agoseris. 
Agoscris grandiflom  var  Icptophylla  occurs  primarily  west  of  the  Cascade 

Mountains  from  Vancouver  Island  and  southwestern  British  Columbia,  south 

throughout  the  Puget  Sound  trough  and  Willamette  Valley  to  southwestern 

Oregon  and  northwestern  California  (see  Fig.  f).  It  also  occurs  eastward  through 

the  Columbia  River  gorge  and  sporadically  on  the  eastern  slopes  of  the  Cas- 
cade Mountains  m  Washington  and  Oregon.  Some  specimens  from  the  moist, 

western  slopes  of  the  Rocky  Mountains  of  British  Columbia  and  northern  Idaho 

(panhandle  region)  arc  assignable  to  var  Icptophylla.  Ecological  notes  on  speci- 

men labels  suggest  that  var  kptophylla  occurs  most  commonly  in  lowland  prai- 
ries or  open  forest  habitats  within  the  region  outlined. 

As  a  whole,  A.grandiflora  manifests  two  or  three  geographic  phases  that 

grade  together  and  cannot  be  satisfactorily  or  consistently  separated.  Con- 

versely var  kptophylla  represents  what  is  arguably  the  most  distinct  phase  of 
the  species,  with  the  specimens  of  var  Icptophylla  from  the  Puget  Sound  region 

\ 
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Agoseris  grandiflora 
•  van  grandiflora 
O  van  leptophylla 

(Dashed  lines  indicate 
regions  of  sympatry  where 
intermediate  forms  occur 

Fig.  1.  Approximate  distribution  of /Igoser/sgranrf/f/ora  in  western  North  America. The  two  accepted  varieties  transition 

primarily  within  the  regions  indicated  by  the  dashed  lines  (intermediate  specimens  not  mapped). 

morphologically  the  most  distinct  froin  v3.r. grandiflora.  Within  this  region  var. 

kptophyUa  appears  to  completely  supplant  var  grandi/lora.  Jones  (1954)  felt 

this  was  only  the  "expressions  of  different  environmental  regimens"  and  that 
the  morphological  ovedap  and  geographical  transition  between  this  variant 
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and  the  remainder  of  the  species  was  too  great  to  justify  recognition  of  intraspe- 

cific  taxa.  The  separation  and  transition  between  the  two  varieties  of  A.grandi- 

Jlora,  however,  are  no  different  than  that  found  between  other  well-accepted 
varietal  pairs  withm  Agoscns  (e.g.,  A.  aumntiaca  var.  aurautiaca  and  var. 

purpurea,  or  A.glauca  var.glauca  and  var.  dasyccphala).  hi  the  Columbia  River 

gorge  and  southern  Willamette  Valley,  extending  into  northern  California,  and 

in  the  panhandle  region  of  northern  Idaho,  the  two  varieties  do  intermingle 

and  intergrade  such  that  the  distinction  between  them  fakers  and  not  all  speci- 

mens are  clearly  assignable  to  one  or  the  other  variety.  In  general,  var.  leptophylla 

differs  irora  var  grandijlora  by  its  more  diminutive  size,  slender,  laciniately 

lobed  leaves,  slender  peduncles,  smaller  heads  with  fewer  florets,  and  outer  phyl- 
laries  subequal  to  (rather  than  longer  than)  inner  phyllaries  at  anthesis.  The 

following  couplet  will  assist  in  separating  the  two  varieties: 

1.  Leaves  ±  entire,  toothed,  or  pinnatifid,  mostly  10-35  mm  wide  (excluding  lobes), 

rarely  less,  lobes  lanceolate  to  oblanceolate;  involucres  3.0-5.5  cm  tall  at  maturity, 

florets  mostly  1 50-500+,  rarely  fewer;outer  phyllaries  often  with  a  purplish  medial 
stripe,usually  not  spotted  .    var.grandiflora 

1.  Leaves  mostly  laciniately  pinnatifid,  mostly  2-4  mm  wide  (excluding  lobes),  rarely 

wider,  lobes  filiform  to  narrowly  lanceolate;  involucres  2.0-4.0  cm  tall  at  maturity, 

florets  mo5tly40-60,rarelymore;outer  phyllaries  occasionally  with  a  purplish  medial 

stripe  but  often  purple  spotted  _^   var,  leptophylla 

Specimens  assigned  here  to  var.  leptophylla  have  often  been  identified  as 

Agoseris  laciniata  (Nuttall)  Greene  or  A.  grandijlora  var.  laeiniata  (Nuttall) 

Jepson,  names  based  on  Stylopappus  laeiniatus  Nuttall.  In  1834-1835,  Thomas 

Nuttall  collected  the  types  of  four  Agosens  taxa  hoM\  the  Willamette  Valley  of 

western  Oregon,  all  of  which  he  placed  in  Stylopappus.  Three  (Stylopappus 
elatus,S.  laci hiatus,  and  S.  lacimatusvar.  longifolius)  were  collected  at  the  mouth 

of  the  Willamette  River  and  belong  to  the  enigmatic  Agoseris  xelata  (Nuttall) 

Greene  (Jones  f  954;  Band  f996).  The  fourth  (Stylopappusgrandiflorus)  was  col- 

lected on  the  "  high  plains"  or  "  hills"  of  the  Willamette  (the  exact  location  is 
not  known  but  possibly  in  present-day  Marion  or  Polk  Counties;  see  Ewan,  1971) 

and  is  the  type  of  Agoserisgrandijlora;  the  specimen  is  teratological  but  is  cleariy 

assignable  to  A. grandijlora.  The  type  description  of  5.  laeiniatus  seems  to  de- 

scribe A.grandijlora  var  leptophylla  and  applying  the  name  ''laeiniatus'  to  this 
variant  of  A.  grandijlora  seems  an  appropriate  course  of  action.  However,  the 

lectotype  (Nuttall's  original  gathering  at  BM)  of  S.  laeiniatus  appears  to  be  part 
of  the  A.  xelata  hybrid  complex  and  is  therefore  excluded  from  A.grandiflora 

(Jones  1954;  Baird  1996).  The  lectotype  of  S.  laeiniatus  var.  longifolius  (also  tera- 

tological) is  more  cleady  of  hybrid  origin,  with  A.grandijlora  var.  leptophylla 
as  one  of  the  putative  parents. 

Representative  collections  of  A^OACvis^^randijiora  var.  IcptophxUa:  CANADA.  BRITISH  COLDIVIBIA: 

Alberni-Clayqiiot  R.D.:  Alhcriii  region,  2(1  Jun  IQOy.  lioscndabi  /%9  (Gf  I,  MO,  NY,  UCj,  Capital  R.D.: 
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Near  Victoria,  21  Apr  1885, 1'ktchcrs.nXGH,  US);  vicinity  of  Victoria,  31  May  1893,J.  Macoun  573 (GH, 
MO);  Goldstream,  Vancouver  Island,  12Jun  1939,  East  ham  s.n.(UBC>,  Maxwell  Mt.,  Salt  Spring  Island, 

7  Aug  1955,  Ashlee  s.n.  (UBC).  Central  Kootenay  R.D.:  Longbeach,  Nelson,  12  Jul  1937,  Eastham  s.n, 

(UBC);  Gray  Creek,  Kootenay  Lake.  12  Jul  1941,  Eastham  s.n.  (UBC).  Cowichan  Valley  R.D.:  Cowichan 

Lake,  30Jun  1939,  Buckland  44  (UBC).  Greater  Vancouver  R.D.:  .South  Face  of  Black  Mt..  15Jun  1912, 

Davidson  s. PL  (UBC).  Nanaimo  R.D.:  Cameron  Lake,  14  Jul  1917,  Car! er  s.n.  (GH);  First  Lake,  Nanaimo 

River  Valley.  25Jul  1955,  MuWIet-Dom  tois6;-3(UBC);  Parksville.  13Jul  1961.  Tayhr  3098  (UBC).  U.S.A. 

CALIFORNIA:  Del  Norte  Co.:  On  road  to  Bear  Basin,  1  mi.  Vv'  of  Doe  Flat,  2  Aug  1955,  Van  Deventer 
J003 (J EPS),  Humboldt  Co.:  Mackay  Prairie,  Trinity  Summit.  25Jul  1935.  Tracy  J4234  (UBC);Garberville, 

at  N  end  of  town,  IBJul  1942,  Trac7 17275 (UBC);  Gravelly  place  at  summit  of  ridge  near "  Clear  Lake," 
31  Jul  1950,  Tracy  19233  (UC).  Mendocino  Co.:  South  Fork  of  Eel  River,  near  the  Mendocino  Co.  line,  6 

Jul  1918,  Tracy  5074  (UC).  Trinity  Co.:  Two  mi  W  ol  Hayfork.  23  Jun  1943.  Pttclka  256  (UC);  Trinity 

Centre,  27  Jun  1982,  St  raky  2341  (UBC).  IDAHO:  Clearwater  Co.:  One  mile  S  ol  Weipe,  26 Jun  1941, 

Davis3592  (UC).  Idaho  Co.:  Above  Little  Granite  Creek,  13-30Jun  1937,  Packard  265  (UC).  Kootenai 

Co.:  Coeur  d'Alene.  E  slope  of  Tubb's  Hill,  28  Jun  1913,  Rust  316  (US).  Shoshone  Co.:  Coeur  d'Alenc 
Mountains,  between  Old  Mission  and  Wardner,  30 Jul  1895,  Eeihcrg  H13  (GH,  US);  Roundtop  Ranger 

Station,  on  the  road  to  Avery  4  Aug  1941,  Wilson  488  (GH,  UC).  OREGON:  Benton  Co.:  Corvallis,  12 

Jun  1916,  Gilbert  26  (OSC).  Clackamas  Co.:  Boring,  18  Aug  1918,  Diehm  and  Gorman  4339  (ORE). 

Curry  Co.:  Brookings,  11  Jul  1919,  Peck  8784  (WILLU);  Trail  above  Agness,  Rogue  River,  8  Jul  1929, 

Henderson  U386  (UC).  Douglas  Co.:  Roseburg,  21  Jun  1916.  Peel;  2447  (WILLU);  Umpqua  National 

Forest,  Bear  Creek  Road  No.  2735,  21  Sep  1975,  Williams  s.n.  (ORE).  Hood  River  Co.:  Bonneville,  6  Aug 

1895,  Canhy  s.n. (US);  Hood  River,  23Jun  1911,  Peck  2453  (WILLU).Jackson  Co.:  Ashland,  19Jun  1927, 

Peck  J4999( WILLU);  4  mi  F  of  Central  Point,  22  May  1948,  Peck  24856  (WILLU). Jefferson  Co.:  Bank 

of  Suttle  Lake,  19Jul  1925,  Peck  14426  (WTl.LU). Josephine  Co.:  Grants  Pass,  28  Jul  1913.  Peel;  2457 

(WILLU);  Takilma,  24  Jun  1918.  Peck  7953  (WILLU).  Klamath  Co.:  Klamath  Falls.  28  Aug  1916.  Peck 

2446  (WILLU).  Lane  Co.:  Amazon  Slough,  W  of  Eugene,  31  May  1925,  Constance  s.n.  (UC);  Spencer's 
Butte,  11  Jul  1933,  Brown  229  (ORE).  Lincoln  Co.:  Yachats,  bluff  above  the  sea,  25  Aug  1921.  Peck  10612 

(WILLU).  Linn  Co.:  Cascade  Mtns.,  vicinity  of  Tombstone  Pass,  Iron  Mtn.,  Cone  Peak.  Tombstone 

Prairie,  by  H  wy  20,  lb  Aug  1983,  Chambers  and  Ross  8378  (OSC).  Multnomah  Co.:  Dry  hills  in  Port- 
land, 25  Jun  1886,  Henderson  584  (US);  St.  Johns,  28  Jul  1902,  Sheldon  11021  (US).  Tillamook  Co.: 

Neahkahnie,  3Jul  1924,  Peck  13313  (WILLU).  Wasco  Co.:  The  Dalles,  7Jun  1869,  Kelloggand  Harford 

604  (US).  WASHINGTON:  Clallam  Co.:  Mt.  Angleles,  21  Jul  1931,  Howell  7429  (CAS),  Clark  Co.:  East 

Mill  Flam,  27 Jun  1925.  English  452  (US).  Chelan  Co.:  Nason  Creek,  30Jul  1893,  Sandhergand  Leiberg 

612  (GH,  UC,  US).  Grays  Harbor  Co.:  near  Montesano,  27  Jun  1898,  Heller  and  Heller  3964  (MO,  NY, 

PH,  US).  Island  Co.:  WJiidby  Island.  Deception  Pass  Park,  Goose  Rock.  8  Jul  1937,  Smith  2113  (DS). 

Jefferson  Co.:  Evergreen,  1 3  Jul  1902,  Conrad  326  (PH,  US).  King  Co.:  Seattle,  19Jun  1889,  Sinilli  s.n. 

(US),  Klickitat  Co.:  Bingen  Mountain,  16  Jul  1907,  Sul;S(Jor/6007 (GH).  Mason  Co.:  Olympic  National 

Park,  Lincoln  Ranger  Station,  road  shoulder,  lOJul  1941,  Rogers  860  (UC).  Pierce  Co.:  Tacoma,  edge  ol 

forest  prairies,  13  Jun  1908,  Elell  3390  (UC).  San  Juan  Co.:  Friday  Harbor,  25Jun-l  Aug  1917,  Zcller 
and  Zeller  857  [GH,  US). 

Agoseris  heterophylla  (Nutt.)  Greene  var.  quentinii  G.I.  Baird,  vaf.  nov  T^  PE:  U.S.A. 

ARIZONA:  Pima  Co.:  "On  gravelly  slopes  in  scrub  oak  -  mesquite  openings;  alti- 

tude 4000  ft.,  Sawmill  Canyon,  near  upper  well,  Santa  Rita  Mountains,"  26  Mar 
1945,  Gould  and  Haskell  .3045 (holotypE:  LL;  isotypeS:  ARIZ!,  CAS!,  DS!,  GH!,  NY!, 
VOX 

Varietashaecaliisdilfert  forma  valdeacauli.loliissaepedecumbentibuslobatiset  abaxiahterglabris 

sed  adaxialiter  pubescentibus,  lobis  rotundatis  vel  obtusatis  raro  foliis  dcntatis  vel  integris,  scapis 

tomentosis  prope  apicem,  involucris  lloriferis  sessilibus  vel  his  aliquanto  longioribus  sed  fol lis  scapum 

superantibus,  acheniis  costatis  vel  porcatis,  sine  variatione  varietatum  ceterarum. 
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Annual  (winter  annual?)  herbs,  acaulescent;  leaves  oblanceolate  to  spathulate, 

2-12  cm  X  3-9(-12)  mm,  spreading  to  prostrate,  adaxially  pubescent,  abaxially 
glabrous,  mostly  lobcd,  rarely  toothed;  lobes  in  2-3  pairs,  rounded  to  blunt,  lack- 

ing secondary  denticulations;  heads  borne  singly,  erect,  ±  sessile  to  scapiform; 

peduncles  to  26  mm  tall  at  maturity,  mostly  less  than  0.5  leaf  lengths  at  anthe- 

sis  (rarely  longer),  0.5-  3  leaf  lengths  at  maturity,  villous  to  tomentose,  proxi- 
mally  ±  glabrate,  distally  tomentose;  involucres  campanulate  to  hemispheric, 

1-2  cm  tall  at  maturity,  somethnes  proximally  pubescent,  hairs  yellowish-trans- 
lucent, glandular;  phyllaries  lanceolate,  in  2-3  series,  subequal  at  anthesis,  un- 

equal at  maturity,  entire,  herbaceous,  often  with  a  purplish  medial  stripe, 

adaxially  lanate,  hairs  whitish-opaque,  abaxially  ±  glandular-villous,  hairs 

purple-septate,  translucent  (intermixed  with  whitish-opaque  hairs),  margin- 
ally ±  ciliate  to  lanate;  outer  phyllaries  erect  to  squarrose,  not  elongatmg  at 

maturity;  inner  phyllaries  erect,  ±  elongating  at  maturity;  receptacles  naked; 

corollas  ±  equal  to  phyllaries  at  anthesis,  yel  low,  outermost  often  with  an  abaxial 

purplish  stripe;  tubes  2-3  mm;  hgules  2-3  x  0.8-1.5  mm;  anthers  1  mm  or  less; 

cypselae  pale  brown  to  whitish,  9-10  mm,  ca.  10-ribbed,  beaked,  ±  glabrous,  ± 

homogenous;  bodies  lusiform,  3-4  mm,  gradually  tapering  to  abruptly  narrow- 

ing to  their  beaks;  ribs  ridged,  straight,  not  diminishing  proximally;  beaks  5.0- 

6.5  mm  long,  1.5-2.5  lengths  of  cypsela  bodies;  pappi  of  capillary  bristles  m  2-3 
series,  4-9  mm,  whitish. 

Common  name.— Arizona  agoseris. 
Agoscris  heLcrophylla  van  quentinii  is  known  from  Arizona  and  New 

Mexico  (see  Fig.  2).  It  most  commonly  occurs  in  desert  grasslands,  scrublands, 

and  open  woodlands  between  1200  and  2000  m.  It  is  found  on  various  moun- 

tain ranges  from  the  vicinity  of  the  San  Francisco  Peaks  southeastward  to  south- 

eastern Arizona  and  southwestern  New  Mexico.  It  has  not  yet  been  reported 

from  Mexico,  although  it  has  been  found  not  far  from  the  border  in  the 

Baboquivari  and  Huachuca  mountains  of  Arizona  and  the  Peloncillo  Moun- 
tains of  New  Mexico. 

The  principle  features  that  distinguish  var  quentinn  from  the  other  two 

varieties  of  A.  hcterophylla  are  its  strongly  acaulescent  form,  leaves  adaxially 

pubescent  and  abaxially  glabrous,  peduncles  apically  tomentose  and  typically 

much  shorter  than  the  leaves  at  anthesis,  and  homogenous  cypselae  that  lack 

the  morphological  variation  and  heterogeneity  typical  of  this  species.  The  three 

varieties  of  A.  hcterophylla  accepted  here  may  be  separated  using  the  following 
key: 

1.  Corolla  ligules2-4  mm  long,  ±  equaling  phyllanes;anthers  less  than  1.5  mm  long; 
leaves  entire,  toothed,  or  lobed,  the  lobes  mostly  2-3  paired;  found  in  California 
and/or  elsewhere. 

2.   Peduncles  mostly  1.5-4.5  leaf  lengths  at  anthesis,  proximally  glabrous  or  glabrate, 
distally  glabrous  or  ±  pubescent;  leaves  glabrous  or  uniformly  pubescent;  wide- 
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Agoseris  heterophylla 

•  var.  heterophylla 

o  var.  quentinii 

Avar,  cryptopleura 

FiG.2.Approxiniatedistribution  of /1goseri5/ieferop/iy//o  in  western  North  America. 

spread  in  western  North  America  but  not  l^nown  Uom  Arizona  or  New  Mexico 

  var.  heterophylla 

2.   Peduncles  0-1  leaf  length  at  anthesis,  proximally  glabrous  or  glabrate,  distally 

tomentose;  leaves  adaxially  pubescent,  abaxially  glabrous;  desert  regions  of 

southern  Arizona  and  New  Mexico   .   var.  quentinii 

1.  Corolla  ligules  10-15  mm  long.much  exceeding  phyllarie5;anthers  2-4  mm  long; 

leaves  toothed  to  lobed,the  lobes  mostly  3-5  paired;  coast  ranges  and  foothills  of 

central  California    ^   var.  cryptopleura 
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Agoseris  heterophylla  var.  qufntinii  is  named  in  honor  of  Quentin  Jones,  Ph.D., 
who  monographed  Agosens  lor  his  doctoral  thesis  (Jones  1954).  His  work  was 

instrumental  in  stabiHzing  and  establishing  much  of  the  current  nomencla- 

ture within  the  genus.  He  was  the  fu'st  to  recognize  that  specimens  of  A. 
heterophylla  from  Arizona  and  New  Mexico  are  distinct  from  the  remainder  of 

the  species.  His  manuscript  name  was  never  published. 

Observed  collections  of  Agoseris  heterophylla  var.  queniini  i:  U.S.A.  ARIZONA:  Cochise  Co.:  Three  mi 

N  of  Mescal,  17  Mar  1945,  PuUzcind  P/ii/lips  L57i  (ARIZ);  Galiuro  Mountains,  Bass  Canyon  on  Muleshoe 

Ranch,  ca.  25  mi  NW  ol  Willcox.  T12S.  R21F.,  14  May  1983,  Daniel  and  Butterwick  2863  (AStJ.  NYj, 

Coconino  Co.:  .Scciona.  25  May  1941,  SliLl  and  Mc/.c/lon  s.n.  (ASU).  Gila  Co.:  Pmal  Mountams,  Six 

Shooter  Canyon,  2  May  1968,  Fuse  1797 1.ASU);  Pmal  Mountains,  Russell  Gulch,  2.7  tni  below  mtersec- 

tion  of  forest  roads  55  and  55A,  24  Apr  1970,  Keil.  Mcleod.  J.amh.  and  Lehto  16792 (ASU).  Navajo  Co.: 

White  Mountain  hidian  Reservation,  on  grassy  Hats  around  Kinishba  Ruin,  31  Apr  1947,  Lane  1946 

(ASU).  Pima  Co.:  Plains  near  Arivaca,  6  Apr  1884,  i'nnt,'!c  s.n.  (PI  1-2,  NY-2);  .Santa  Rita  Mountains, 

Stone  Cabin  Canyon.  17  Apr  1903.  Thornher  374  (ARIZ-2,  NY):  Santa  Rita  Mountains,  Stone  Cabm 

Canyon,  5  May  1905,  Thornher  s.n.  {AR\Z-2)\  Santa  Rita  Mountain.s, "  Rozemont"(Roseinont?),  12  Apr 
1907,  r/i(ir;ilu'r  s,/i.  (ARIZ);  Santa  Catalina  Mountains,  16.1  mi  S  of  Oracle  on  road  to  Mt.  I.emmon  and 
0.4  mi  E  on  ranch  road,  27  Apr  1973.  l.ehto,  Hansel,  and  Pmkava  10H48  (ASUJ.  Santa  Cruz  Co.:  Santa 

Rita  Mountains,  McClearys,  base  of  Old  Baldy,  Apr  1901,  Cri//it/is  267J  (NY),  Yavapai  Co.:  1,6  mi  N  ol 
Skull  Valley,  8  May  1967,  Keil,  Pmkava,  and  Lehto  8M7  (ASU);  Weaver  Mountams,  Arrastre  Creek,  18 

May  1980,  Butterwick  and  Hillyard  64,39  (ARIZ,  ASU);  Finch  Wash,  E  ol  Skull  Valley,  near  National 
Forest  boundary  2 Jun  1980.  Butterwick  and  Hillyard  6697  (ASUJ;  Woodchute  Wilderness  Area.  NW 

base  of  Woodchute  Mountain,  ca.  9  km  WNW  of  Jerome,  12  May  1992,  Baker  9086  (ASU).  NEW 
MEXICO:  Catron  Co.:  Base  of  Mogollon  Mountains.  Sheridan  Gulch  trail  ca,  6  mi  SE  of  Glenwood,  4 

mi  Irom  llvvy,  180,  21  May  1983,  Soren^^and  Ward  2i.30C(NMCj,  Grant  Co.:  Mangas  Spring,  27  May 

1941,  without  collector  INMC),  Hidalgo  Co.:  Peloncillo  Mountains.  Coronado  National  l-orest.  about 

one  mile  NW  of  Pendleton  Ranch  fiouse  along  Cloverdale  Creek,  T33S,  R21W,  S5,  20  Apr  1986, 

Worthington  J4026.  ,5(NMC,  NY).  Location  Uncertain:  Mexican  Boundary  Surxey  (without  location, 

date,  or  collector;  NY);  Gnjjilhs  267!  (without  location  or  date;  ARIZ);  Arizona, "  Toros  Canyon,"  28 
Mar  1927,  Peebles.  Harrison,  and  Kearney  3769  (ARIZ), 
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ABSTRACT 

George  Fngelinann.  in  his  description  of  Passijlora  ajjinis.  never  designated  a  lioloi)pe  for  the  spe- 

cies, nor  has  a  lectotype  been  designated  in  subsequent  hterature  addressing  Hngehnann's  work  or 
North  American  Passijlora.  A  lectoype  is  designated  here  and  a  discussion  and  clarification  ol  the 

geographic  range  of  this  species  in  the  United  States  is  provided. 

Key  Words:  Passifiora  affmis.  lectotypification,  geographic  distribution.  Ferdinand  Lindheimer, 

George  Engehnann,  Charles  Wright,  Charles  Parry,  Benno  Matthes 

RESUMF.N 

George  Engelmann, en  su descripcion  de  Passijlora  ajjinis.  nunca  designo  un  holotipo  para  la  especie, 

ni  tampoco  se  ha  designado  un  lectotipo  en  la  literatura  subsiguiente  c|ue  trata  el  trabajo  de  Engel- 

mann o  lasPcis.si/l()?'(:j  norteamericanas.  En  este  trabajo  se  designa  un  lectotipo,  y  ademasse  hace  una 
discusion  y  ciarificacidn  de  la  distribucion  geografica  de  la  especie  en  los  Fstados  LJnidos. 

INTRODUCTION 

Passijlora  affinis  Engelm.  is  a  warm-temperate  and  subtropical  species  ol  oak- 
juniper  savannas  and  mesic  woodlands  from  central  Texas  and  northeastern 
Mexico  (Schulz  1922;  Killip  1938;  Correll  &  Johnston  1970;  Diggs  et  al.  1999). 

The  type  collection  was  made  by  Ferdinand  Lindheimer  in  August  to  Septem- 
ber 1849  at  Comanche  Spring,  Bexar  County,  Texas.  The  type  series  was  distrib- 

uted in  1907  by  the  Missouri  Botanical  Garden  as  a  part  of  a  long-forgotten  por- 
tion of  the  Flora  Texana  Exsiccata  (Blankinship  1907),  although  it  was  originally 

described  several  decades  earlier  (Engelmann  1850a). 

The  labels  distributed  with  the  type  series  in  1907  (Fig.  1)  are  potentially 

misleading,  presenting  the  type  locality  as  "Comanche  Spring;  New  Brauntels, 
etc.,"  Comanche  Spring  and  New  Braunfels  occurring  perhaps  30  miles  apart. 
However,  Engelmann  (1850b),  Blankinship  (1907),  Killip  (1938)  and  Lindheimer 
correspondence  with  George  Engelmann,  found  in  the  archives  of  the  Missouri 
Botanical  Garden,  make  clear  that  it  was  collected  at  Comanche  Spring  alone. 

Lindheimer  spent  the  majority  of  the  growing  season  of  1849  at  that  site,  re- 
turning to  New  Braunfels  only  at  the  end  of  that  year  (Engelmann  1850b; 

SIDA  21(1):  275 -285. 2004 
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LINDHEIMER,  FLORA  TEXANA. 

(supplementary  to  "flora  texana  exsiccata.") 
Distributed  by  the  Missouri  Botanical  Garden. 

PASSIFLORA  AFFINIS,  Engelm, 

Type  Collection. 

Collected  by  Liii.lheimer  from  1849  to  1851 .        Aug.-Sept. ,  1 849. 

C'omanche  Spring;  New  Br»«nfels,  otc.  No.    817. 

Fig.  1. The  collection  label  found  on  specimens  of  the  type  series  of  Pajj/floroflffin/s  distributed  in  1907  (see  Blankinship 

1907),  this  label  from  a  duplicate  at  GH. 

Blankinship  1907).  Comanche  Spring  was  on  the  property  of  a  friend  of 

Lindheimers,  Baron  Ottfned  Hans  von  ("John  O.")  Meusebach,  an  early  settler 
and  founder  of  several  communities  in  central  Texas  (King  1967).  The  spring 
was  probably  very  close  to  Meusebachs  house  near  the  headwaters  of  Salado 

Creek,  in  what  is  now  the  Camp  Bulhs  Military  Reservation  (Ivey  1979). 

Although  Englemann  (1850a)  did  clearly  state  the  type  locality  in  the 

protologue,  he  did  not  designate  a  holotype,  and  neither  Blankinship  (1907)  nor 

Killip  (1938)  later  designated  a  lectotype  from  the  P.  a(finis  type  series. 

Passiflora  affinis  Engelm.,  Bost.  J.  Nat.  Hist.  6:233.  1850.  (Fig.  2).  Type:  TEXAS: 

[B[-..\AR  Co.:]  Comanche  Spring,  Aug-Sep  1849,  F.  Lindheimerl74  (lectotyph,  here 
selected:  GH!:  isoi.ectotypes:  ARIZL  BM!,  BR!,  BR1T-SMU(  Q,  CAM,  G!  (2),  GH(  Ki, 
MFXU,  MOl  NY(  P(  PH(  TEX!,  UQ.  US!,  W!). 

Liana,  olten  suckering  from  roots,  stems  terete,  glabrous,  minutely  puberulent 

to  scabrous  when  young;  tendrils  glabrous;  stipules  Hnear-setaceous,  erect,  gla- 

brous, 0.1-0.2  cm;  petioles  glabrous,  glandless,  0.4-4.5  cm;  leaves  glabrous,  en- 

tire, shal  lowly  to  deeply  3(-5)-lobed,  broadly  ovate  in  general  outline,  basally 

cordate,  truncate,  to  cuneate,  l-8(-10)  cm  long  by  1.5-10(-14)  ciri  wide,  lobes 

ovate  to  obovate,  rounded  to  truncate,  entire  to  apiculate,  often  basally  nar- 
rowed, laminar  nectaries  round,  often  in  two  obscure  lines,  each  running  from 

base  of  leaf  near  petiole  apex  toward  the  larger  sinuses;  inflorescence  of  two  or 

rarely  one  1  lower  per  node,  flowers  fragrant,  erect,  stipe  +  pedicel  1.0-3.5  cm, 
slightly  elongating  m  fruit;  floral  bracts  glabrous,  3,  occasionally  deciduous, 

green  to  purple,  Imear-subulate  to  rarely  ovate,  0.1-0.3  cm;  flowers  3-5  cm  in 

diameter;  sepals  moderately  reflexed,  lanceolate  to  linear-lanceolate,  rounded 
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Flora  T(^xaiia  cxsicata. 

Bwi-W.  Ul. 
lis.  r.  hi,'lh'!m,r,J?/J^\Sm 'liUliil' 

Fig.  2. The  lectotype  oiPassiflora  affinis  at  GH. 
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to  acute,  pale  green  to  white,  1.0-1.6  cm  long,  0.2-0.4  cm  wide;  petals  moder- 

ately re(  lexed,  linear-lanceolate,  subulate,  acute,  pale  green  to  white,  0.6-1.3  cm 

long,  0.1-0.2  cm  wide;  corona  of  2  series  of  filaments,  outer  series  linear-fili- 
form, sinuous,  weakly  ret  lexed  or  not,  tapering  distal  ly  and  terminating  in  a 

clavate  apex,  basally  purple,  apically  green,  white  in  between,  0.9-1.8  cm  long, 

inner  series  filiform,  erect,  clavate,  pale  purple  with  green  basally,  0,15-0.3  cm 
long;  floral  tube  shallowly  convex  to  nearly  flat,  operculum  erect,  incurved, 

plicate,  pale  purple  to  white,  0.1-0.2  cm  long,  nectar  ring  absent,  limen  erect, 

incurved,  white,  0.1  cm  wide;  androgynophore  0.7-1.0  cm  long,  terete,  pale 

purple;  stamen  liiaments  green  with  purple,  0.4-0.6  cm  long;  anthers  green  with 

purple  margins,  0.25-0.4  cm  long;  ovary  globose  to  subovoid,  glabrous,  styles 

purple,  filiform,  glabrous,  0.5-0.7  cm  long,  stigmas  broadly  expanded,  round, 

0.1-0.2  cm  wide;  berry,  purple-black,  ovoid,  globose,  to  dorsiventrally  com- 
pressed, 1.0-1.5  cm  long,  1.0  cm  wide;  seeds  dark  brown  to  black,  flattened,  obo- 

void,  acute,  transversely  sulcate,  0.25-0.35  cm  long,  0.2-0.3  cm  wide,  with  white 
arillate  swelling  to  one  side;  germination  epigeal. 

It  would  be  anticipated  that  a  specimen  chosen  as  the  lectotype  of  an  En- 

gelmann  name  at  the  rank  of  species  or  below  would  be  at  the  Missouri  Botani- 
cal Garden  where  many  of  his  collections  reside,  St.  Louis,  Missouri,  being 

Engelmann's  home  from  the  early  1830s  until  his  death  in  1884  (White  1896; 
Yatskievych  1999).  However,  the  protologue  describes  both  flowering  and  fruit- 

ing material  and  none  of  the  examined  duplicates  of  this  collection  have  flow- 
ers and  fruit  except  for  the  specimen  chosen  as  the  lectotype  at  GH  (Fig.  2). 

Most  duplicates  seen  are  sterile  or  have  few  fruit,  the  only  other  flowering  speci- 

men being  at  BRIT-SMU.  All  of  the  duplicates  distributed  in  1907  have  mass- 
produced  labels  numbered  817,  whereas  one  of  the  two  GH  specimens,  the  one 

with  1  lowers,  has  a  much  older,  mostly  hand- written  label,  numbered  17'^. 
Lindheimer  had  his  cwni  field  numbers,  whereas  Englemann  used  separate 
numbers  based  on  the  distribution  order  of  the  Elora  Texana  Exsiccata  follow- 

ing the  Bentham  and  Hooker  sequence  (Blankinship  1907).  Blankinship  does 

note  (p.  170)  that  174  is  the  Lmdheimer  number,  which  corresponds  to  the  En- 
gelmann  number  817,  therefore  these  numbers  refer  to  the  same  collection.  The 

handwriting  on  the  label  of  the  now-lectotype  is  almost  entirely  Engelmanns, 
identifying  the  plant  as  Pa'^siflora  Iriloba.  Elsewhere  on  the  label  and  in  the 

lower  right-hand  corner  of  the  specimen  is  written  "affinis"  in  what  is  prob- 
ably Asa  Grays  handwriting.  In  addition,  this  is  the  only  specimen  of  the  type 

series  that  indicates  habitat  information  as  it  is  cited  in  the  protologue,  stating 

that  the  plant  was  growing  in  "shady  places"  and  "climbing  high  over  trees." 
None  of  the  series  distributed  m  1907  gives  habitat  details.  The  only  detail  in 

the  label  of  the  lectotype  that  differs  from  the  protologue  and  the  1907  labels  is 

the  date,  the  older  label  stating  "Sept  1849"  whereas  the  protologue  and  newer 

labels  state  "Aug.-Sept.  1849"  (Fig.  1).  However,  this  does  not  make  the  older  la- 
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bel  incongruent  with  the  protologue,  and  because  of  the  other  information  on 

it  and  the  presence  of  flowers  on  this  specimen  alone  it  is  the  best  choice  lor  the 
lectotype. 

GF.OGRAPHIC  DISTRIBUTION 

In  Texas  P.  affi  nis  is  typicallyiound  growmg  over  Cretaceous  limestone  or  much 

less  commonly  over  Precambrian  igneous  rock  or  late  Tertiary  sandstone  and 

clay  (Sellards  et  al.  1932;  Spearmg  1991J.  In  northeastern  Mexico  (see  specimens 

examined)  it  grows  over  Cretaceous  limestone,  shale  and  sandstone  (Direccion 

General  de  Geografia  del  Tcrritorio  Nacional  1981a,  b;  Padilla  y  Sanchez  & 

Aceves-Quesada  1992).  The  currently  known  distribution  of  Passiflora  affinis 

in  Texas  is  shown  in  Fig.  .3,  based  on  herbarium  and  literature  surveys,  indicat- 
ing that  it  is  nearly  restricted  to  the  southern  Edwards  Plateau  and  Lampasas 

Cut  Plains  (Diggs  et  al.  1999;  Turner  et  al.  2003). 

A  population  was  once  collected  ni  Fayette  County,  Texas,  by  Benno  Matthes 

(see  specimens  examined),  representing  the  eastern  range-limit  of  the  species 

in  the  United  States  and  in  an  area  with  different  geology  than  where  this  spe- 
cies occurs  elsewhere  in  Texas.  Matthes,  a  German  settler  and  naturalist  in 

Fayette  County,  lived  for  a  short  period  in  the  town  of  Round  Top,  where  he 

collected  several  plant  specimens  from  late  1853  until  mid-1854  (Geiser  1941). 
In  this  area  he  apparently  collected  P.  ajfinis  (=Matthes  274),  with  specmiens 

deposited  at  the  Museum  National  d^fiistoire  Naturelle,  Paris  and  the 
Naturhistorisches  Museum,  Vienna  (Kili  ip  1938).  This  specimen  still  exists  at  P, 

but  It  was  not  found  at  W  in  a  recent  search,  although  W  does  have  a  fragmen- 

tary Matthes  specimen  of  P  I  utca  labeled  "bei  No.  274,"  suggesting  that  the  two 
species  were  probably  growing  together  N-iatthes  initially  outlined  his  botani- 

cal discoveries  in  this  area,  although  without  mentioning  Passiflora  (Matthes 

1855a).  He  later  provided  a  more  detailed  field  account  (Matthes  1861)  where  he 

mentioned  finding  at  the  upper  margin  of  a  riparian  forest  '''Passiflora  trilohd" 

with  "Clematis  coccinea"  and  Cornusjlorida.  This  may  have  been  to  the  south- 

west of  Round  Top  near  Cummins  ("Cummings")  Creek,  along  which  he  had 
been  known  to  collect  (Matthes  1855b,  1861).  Although  mesic  forest  edges  are 

appropriate  habitat  for  both  P  affinis  and  P  lutcu,  such  a  habitat  at  the  inner 

edge  of  the  coastal  plain  may  seem  more  appropriate  for  the  latter  species  (e.g. 

Cooperrider  1995;  Alford  2000)  versus  those  of  P  affinis  on  the  Edwards  Pla- 
teau and  associated  uplift.  However,  much  of  Fayette  County,  including  the 

Round  Top  area,  is  underlain  by  sandstone  and  clay  of  the  Catahoula  and 
Oakville  formations,  both  which  can  contain  calcareous  portions,  particularly 

the  latter  (Sellards  et  al.  1932;  Proctor  et  al.  1974).  Furthermore,  the  springs  in 

Fayette  County  are  also  known  to  be  alkaline  (Brune  1981).  This  suggests  that 

much  of  Fayette  County  can  provide  habitats  consistent  with  the  primarily 

calciphilic  prelerences  of  P  affinis. 
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Fig.  3.  Geographic  distribution  of  Passiflora  affinis  in  tlie  United  States  based  on  tierbarium  surveys  and  floristic  sum- 

maries (Diggs  et  al.  1999;  Turner  et  al.  2003). 

Killip(1938)  reported  the  presence  o'l  P.  affinis  m  New  Mexico,  citing  a  Parry 

specimen  at  US  from  Dona  Ana  county,  laloeled  "ciniefly  in  the  valley  of  the  Rio 

Grande,  below  Donana."  This  specimen  was  collected  by  the  botanical  survey 
party  attached  to  the  United  States  and  Mexican  Boundary  Survey,  consisting 

of  John  Bigelow,  Charles  Parry,  Arthur  Schott  and  Charles  Wright  (listed  on  the 

collection  label  as  "C.C.  lAn-ry  J.M.  Bigelow,  C.  Wright,  &  A.  Schott":  see  speci- 
mens examined).  1  lowcver,  the  only  P.  affinis  collection  cited  m  the  botanical 

report  of  the  Boundary  Survey  is  by  Bigelow  in  October  (but  with  no  year  given) 

along  the  Devils  River  (Torrey  1859)  m  what  is  now  Val  Verde  County,  Texas, 

perhaps  350  miles  from  Dona  Ana  County,  New  Mexico.  The  Boundary  Survey 
travelled  within  close  proximity  to  the  Rio  Grande  for  several  hundred  miles 

south  and  west  ol  Dona  Ana  County  after  the  Treaty  of  Guadalupe  Hidalgo 
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was  signed  with  Mexico  in  1848,  following  the  end  of  the  Mexican-American 
War  (Emory  1857).  Therefore  it  should  not  have  been  assumed  that  this  speci- 

men was  collected  within  the  present  boundaries  of  New  Mexico. 
In  contrast,  Killip  (1938)  did  not  similarly  interpret  the  vague  labels  of  P 

affinis  specimens  collected  by  Charles  Wright  to  suggest  that  this  species  oc- 
curred in  New  Mexico.  Three  collections  could  have  been  interpreted  as  such, 

one  at  GH  (Wright  217)  labeled  "from  Western  Texas  to  El  Paso,  New  Mexico, 

May  to  October  1849,"  another  at  GH  and  US  with  the  same  information  but 
numbered  218,  and  another  with  no  number  at  NY  and  PH  labeled  "N.  Mexico, 

1851"  (see  specimens  examined).  It  is  surprising  that  they  were  not,  with  El  Paso 
attributed  to  New  Mexico  in  two  of  these  three  collections  and  "N.  Mexico"  also 

potentially  interpreted  m  the  same  way,  or  as  "northern  Mexico." 
Wright's  number  217  is  actually  a  distribution  number  given  by  Asa  Gray 

for  his  Plantae  Wrightianae  part  I  (1852),  whereas  Wright's  field  number  corre- 

sponding to  217  was  40'1-,  collected  on  the  9^'"^  of  June,  1849.  His  travel  route (Geiser  1935)  and  his  field  notes,  summarized  in  Shaw  (1987)  and  available  in 

the  Gray  Herbarium  archives  at  Harvard  University,  indicate  that  217 /'104  was 

collected  "on  the  banks  of  the  Leona"  close  to  present-day  town  of  Uvalde,  Texas. 

Wright  218  was  the  distribution  number  for  Wright's  Held  number  734,  col- 
lected on  the  25*^^  of  July  1849,  among  the  "hills  of  the  Devil's  River"  in  present- 

day  Val  Verde  County,  Texas,  although  Gray  (1852)  consistently  referred  to  the 

Devils  River  as  the  "San  Pedro  River",  following  the  geographic  names  used  by 
French  (1850;  Shaw  1987).  Wright's  "N.  Mexico,  1851"  may  be  the  same  as  that 

referred  to  by  Gray  (1853),  collected  "on  the  Sabinal,  western  Texas,July,"  in  what 
is  now  Uvalde  County.  However,  Gray  (1853)  gives  no  distribution  number  for 

this  specimen.  In  Wright's  1851  field  notes  in  the  GH  archives  Passiflora  is  en- 
tered only  twice,  once  having  been  found  on  Chicon  Creek  (in  modern  Zavala 

County,  Texas)  in  May  1851  and  another  time  found  m  the  "mountains  near  Santa 

Cruz,  climbing  among  rocks,"  in  Sonora,  Mexico,July  1851,  with  no  mention  of 
the  genus  in  his  1852  notes.  The  Chicon  Creek  Passiflora  matches  the  entry  in 
Gray  (1853)  for  P.  tenuiloba  and  the  Santa  Cruz  specimen  matches  the  entry 

(and  protologue)  for  P.  inamoena  (=P.  hryonioidesKunih).  In  July  1851  Wright 
was  hundreds  of  miles  away  from  the  Sabinal  River,  in  the  vicinity  of  El  Paso 
and  southwestern  New  Mexico  (Shaw  1987).  It  is  possible  that  he  collected  this 

P  affinis  specimen  m  this  area,  but  without  entering  it  into  his  field  book,  al- 
though that  seems  unlikely  because  he  was  a  fastidious  note-taker  during  his 

explorations  of  the  border  region.  The  only  time  he  appeared  to  relax  his  note- 
taking  was  at  the  end  of  his  travels  in  1852,  on  his  return  to  San  Antonio,  when 

on  July  2'^'-^  he  records  his  final  collection  in  what  is  now  western  Crockett 
County,  Texas  (Shaw  1987),  over  100  miles  to  the  northwest  ot  the  Sabinal  River 
in  Uvalde  County.  It  seems  probable  that  Wright  collected  this  specimen  not  in 
1851  but  in  1852,  east  of  Crockett  County  on  his  return  to  San  Antonio,  which 
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would  have  taken  him  through  present-day  Uvalde  County.  Shaw  (1987)  men- 
tions that  these  post-July  2,  1852  notes  tend  to  be  folded-up  in  the  fragment 

folders  of  the  specimens  themselves.  Such  notes  tend  to  be  only  with  GH  speci- 

mens because  ol  Wright's  professional  association  with  Gray.  No  duplicate  of 
this  specimen  exists  at  GH  so  such  information  is  probably  lost.  Furthermore, 

Gray  often  cut  up  notes  and  correspondence  to  make  into  fragment  folders  (W. 
Kittredge,  pers.  comm.).  Thus  if  these  notes  still  exist  at  GH  they  may  form  a 
packet  on  one  of  the  over  five  million  specimens  m  the  herbarium. 

These  three  Wright  collections  and  the  single  Parry  collection  were  ob- 
tained within  what  is  currently  west-central  Texas,  some  of  this  area  having 

been  included  in  a  southeastward  extension  ot  the  Mexican  province  of  New 
Mexico  prior  to  the  signing  of  the  Treaty  ot  Guadalupe  Hidalgo  (Commons 
1990).  Thereafter,  all  that  is  presently  part  of  modern  Texas  was  considered  to 
be  within  the  United  States,  Texas  having  cfaimed  most  ot  what  is  now  modern 

New  Mexico,  northward  through  parts  ol  Colorado  and  Kansas,  into  Wyoming, 
this  land  later  purchased  from  Texas  by  the  United  States  in  the  Compromise 
of  1850  (Stephens  &  Holmes  1988;  Beck  &  Haase  1989).  With  these  Parry  and 

Wright  collections  made  after  Guadafupe  Hidalgo  in  an  area  that  has  subse- 
cfuently  been  considered  to  be  part  of  Texas  only,  any  interpretations  in  her- 

barium labels  or  in  the  literature  of  these  collections  having  come  from  New^ 
Mexico  or  northern  Mexico  are  in  error. 

Despite  the  potentially  misleading  labels  on  these  specimens,  R  affinis  has 
never  been  reported  from  modern  New  Mexico  in  any  floras  of  that  state,  which 
is  fortuitous  because  a  similar  situation  with  vague  herbarium  labels  may  have 

led  to  the  potential  misreporting  of  P.  tcnuiloba  for  New  Mexico  (Martin  & 
Hutchms  1981).  Therefore,  it  can  be  assumed  that  the  geographic  range  ol  P. 

dffinis  is  restricted  only  to  central  Texas,  with  scattered  populations  in  north- 
eastern Mexico.  The  potential  confusion  created  l^y  old,  vague  labels,  can  lead 

to  floristic  uncertainty  and  this  alone  should  be  an  inspiration  to  all  botanists 
to  be  extremely  thorough  in  making  their  collection  labels. 

Specimens  e.xami[ied:  MEXICt).  Nuevo  Leon.  Mcpo.  Lanipazas  de  Naranjo:  Rancho  Resendez, 

Lampazas,  22  Jun  14^7.  M7.  ]:(lw(Uils29S(GH).  Mcpo.  Monterrey:  MoniciTC)'.  Sierra  Madre  C^ricnial, 
23Jul  1933,  (IHMucUc)  &  Ml.  Mueller  JOOCGHl  Mcpo.  Santiago:  trail  between  Potrero  Redondo  & 

Las  Ajuntas,  24  Aug  1Q39,  C.H.  MuUer  2955  (GHJ.  Tamaulipas  Mcpo.  C:ruillas:  Vic.  of  El  Milagro, 

C:erro  Zamora,  22  Aug  1030.  till  Bartlctt  H094  (GH).  Mcpo.  Victoria:  I2ini  W  of  Victoria,  28  Aug 

1948.  Ki-Mdver  &  Cru  m  .5366  (GtU, 

U.S.A.  TEX/\S:  Bexar  Co.:  Comanche  Spring,  New  Braunlels,  etc.,  Aug-Sep,  1849,  h]  Lindbeimer 
817  N74I  (ARIZ.  BM,  BR.  BR1T-SN4U,  C,  CAN,  G  [2l  GH  [21  K,  MO.  NY,  R  PH,  TEX,  DC.  US,  W);  San 
Antonio,  17  Oct  1920,  E.D.  St  hide  401  (LISJ.  Edwards  Co.:  Devils  Sink  Hole.  29  Sep  1940,  V.L  Coyy 

X5652  (GH);  39mi  S,  of  Sonora,  l(i  Aug  1941,  V'L,  Cory  ,58039  (G\\):  Devil  s  Sink  Hole,  lOmi  H,  ol  Rock 
Springs,  24  Jul  1946,  DS.  Condi  IM12  (BRIT,  NY);  lOmi  SE  of  Carta  Valley,  7  Aug  1965.  D.S.  Cortxll 

3 1.537  (GH),  Fayette  Co.:  nolocal  it  \,  no  date,  R  Mcfif  lies  274  (P),  Gillespie  Co.:  3iTn  E,  of  farm  road.  Imi 

S,  of  county  line  off  n.  lb,  20  Jul  1967,  DS.  Correll  &  H.B.  ConcU  ,H292  iGl  I).  Hays  Co.:  San  Marcos 
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and  vicinity. Jul  1897,  S.W.  Stanfiehl  s.n.  (NY):  lake  bank,  San  Marcos,  25Jul  1941,  B.C.  Tharps.n.  (BRIT, 

GH,  NY,  PH,  USj.  Kerr  Co.:  Hunt,  shores  of  Guadalupe  River,  4  Aug  1969,  P.  Fryxell  1099  (NY).  Kimble 

Co.:  Telegraph,  8  Oct  1916,  E.j.  Palme  r  10942  (US);  along  Llano  River  at  Junction,  6  Sep  1963.  D.S.  Co  rrd  I 

31527  (GH).  Kinney  Co.:  Ft.  Clark,  10  May  1893,  E.A.  Mearns  1439  (US);  10  3/4mi  W  of  Laguna,  24  Sep 

1939,  V.L  Cory  33461  (GH). Llano  Co.:  Enchanted  Mt.,Fredricksburg,  26Jun  1932,  CC.  A/Ixt.s. s.n.  (BRIT); 

Enchanted  Rock.  1  Aug  1938,  B.C.  Tharp  s.n.  (NY).  Sutton  Co.:  3/4mi  SW  of  Ft.  Terrett,  20  Aug  1937, 

V.L.  Cory  24090  (GH).  Travis  Co.:  above  Zilker  Park,  Austin,  10  Oct  1945,  B.C.  Tharp  45-49  (GH,  NY); 
Hamilton  Pool,  8 Jul  1966, J.R.  Crulchjield  1802  (NY):  Austin,  27  Aug  1978J.M.  MacDougal  448  (US). 

Uvalde  Co.:  from  Western  Texas  to  Fl  Paso.  New  Mexico.  May-Oct  1849,  C  Wright  217  (GH  |2]);  N. 
Mexico,  1851,  C.  Wright  s.n.  (NY,  PH).  Val  Verde  Co.:  chiefly  in  the  valley  of  the  Rio  Grande,  below 

Dofiana,  no  date,  C.C.  Parry.J.M.  Bigelow.  C.  Wright.  &  A.  Schott  s.n.  (US):  from  Western  Texas  to  El 

Paso,  New  Mexico,  May-Oct  1849,  C  Wright  2J8(GH  [21  US),  Undetermined  locality:  Nueces,  1880s,  V. 
Havard  .s.n. (US).  CULTIVATED:  Cornell  University,  originally  from  U.  Texas.  San  Antonio.  17Jun  2001, 

D.  Goldman  1769  (BH);  Cornell  University,  originally  from  U.  Texas,  San  Antonio,  10  Aug  2001.  D. 

Goldman  1819  (BH);  Cornell  University,  originally  from  U.  Texas,  San  Antonio,  9  Sep  2001,  D.  Gold- 
man  2126  (BH);  Cornell  University,  originally  from  Edwards  Co.,  TX,  9  Sep  2001.  D.  Goldman  2127 

(BH);  Cornell  University,  originally  from  U.  Texas,  San  Antonio,  28  Sep  200f,  D.  Goldman  2160  (BH); 

Cornell  University,  originally  from  U.  Texas,  San  Antonio,  2  Nov  2001,  D.  Goldman 2161  (BH); Cornell 

University,  originally  from  U.  Texas,  San  Antonio,  2  Nov  2001,  D.  Goldman  2162  (BH). 
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ber  Press,  hic.  133  S.W.  Second  Ave,  Suite  450,  Portland,  OR  97204-3527,  U.S.A. 

(Orders;  www.tiinberpress.com,  mail@timberpress.com,  503-227-2878, 1- 

800-327-5680, 503-227-3070  fax).  $29.95, 432  pp.,  31  color  photos,  57  b/w 

illustrations  and  1  map,  6"  x  9". 

Publis/ier  Gh/niUL'/iLs  This  book  piovides  the  Hrst  comprehensive  account  of  medicinal  uses  of  wild 

plants  by  the  country  folk  of  Britain  and  Ireland.  Two  oi  Britain's  foremost  ethnobotanical  scholars 
mined  nearly  300  published  and  unpublished  sources,  including  information  gathered  by  the  Irish 

Folklore  Coinmission  in  more  than  1000  manuscript  \'olumcs,  to  chronicle  the  fascinating  uses  of 

more  than  400  plant  species." 
"Among  the  many  kinds  of  plants  recorded  here  are  a  seaweed  used  in  Scotland  against  all 

maladies  except  the  Black  Death',  a  mushroom  stewed  in  milk  in  Norfolk  to  soothe  cancer  of  the 

throat,  a  lem  idem  ilicd  m  Ireland  as  a  'herb  ol  the  seven  gil  is'  lor  its  reputed  ability  to  cure  diseases, 
and  the  remarkable  range  ol  benelits  attributed  to  nettles.  Such  information,  in  addition  to  being 

interesting  in  and  oi  itself,  offers  a  starting  point  for  phytochemical  and  pharmacological  investiga- 
tions ol  plants  whose  utility  may  have  been  overlooked.  An  appendix  ol  veterinary  uses  is  provided. 

Illustrations  include  57  carefully  chosen  drawings  and  31  colour  photographs  by  Deni  Bown." 
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The  types  of  the  names  Th3/moph3/nagreggii  and  T.gre^h  var.  radiata  have  been 
treated  as  convarietal  within  Dyssodia  setijolia  (Lagasca)  Robinson  or 

Thymophylla  setijolia  Lagasca;  (e.g.,  M.C.Johnston,  Field  &  Lab.  24:67. 1956; J.L. 

Strother,  Univ.  Calif.  Publ.  Bot.  48:65-66. 1969; J.L.  Strother,  Sida  11:378. 1986). 
I  have  used  the  name  Thymophylla  setifoUa  I^agasca  var.  radiata  (A.  Gray) 

Strother  That  name  is  illegitimate  under  Article  11.6  of  the  International  Code 

of  Botanical  Nomenclature  (W.  Greuter  et  al,  2000.  Regnum  Veg.  138:i-xviii,  1- 
474).  For  treatment  of  the  variety  in  forthcoming  Flora  of  North  America  north 

of  Mexico,  a  new  combination  is  required: 

Thymophylla  setifolia  Lagasca  var  greggii  (A.  Gray)  Strother,  comb.  nov.  Basic:»nym: 
Thymophylla  greggii  A.Gray  var  greggii,  established  by  Thy  nwphylla  greggii  A.Gray 
var.  radiata  A.  Gray,  Smithsonian  Contr  Knowl.  3(5):119. 1852. 
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BOOK  NOTICES 

Timber  Press 

Jhnnifhr  Trkhanf.  2004  Royal  Horticultural  Society  Plant  Collector  Guide  Blue- 

berries, Cranberries  and  Other  Vacciniums.  (ISBN  0-88192^615-9,  hbk.).  Timber 

Press,  Inc.  133  S.W.  Second  Ave,  Suite  450,  Portland,  OR  97204-3527,  U.S.A. 

(Orders:  www.timberpress.com,  inail@timberpress.com,  503-227-2878, 1- 

800-327-5680,  503-227-3070  fax).  $29.95,  272  pp.,  66  color  photos,  7"  x  9". 

Puhltshcr  Comments:  "This  book  clarifies  the  \{ua  i  mum  story  tor  any  reader  whether  an  enthusias- 
tic gardener  or  someone  who  is  simply  curious  about  blueberries  and  cranberries  and  would  like  to 

widen  the  picture  and  maybe  even  learn  a  little  about  some  of  the  lesser  known  vacciniuins.  It  will 

inlorm  and  inspire  those  who  ha\'e  either  never  grown  Vaccinium  plants  before  or  have  put  just  a 
tentative  toe  in  the  water  and  would  now  like  lo  go  in  a  little  deeper  The  book  contains  a  wealth  of 

intormation  to  get  a  reader  started  on  growing  blueberries,  cranberries  and  even  lingonberries." 

Lee  Reich  (Illustrations  by  Vicki  Herzfeld  Arlem).  2004.  Uncommon  Fruits  for 

Every  Garden.  (ISBN  0-88192-602-7,  hbk.).  Timber  Press,  Inc.  133  S.W.  Sec- 
ond Ave,  Suite  450,  Portland,  OR  97204-3527,  U.S.A.  (Orders: 

www.timberpress.com,  mail@timberpress.com,  503-227-2878, 1-800-327- 

5680, 503-227-3070  fax).  $24.95, 308  pp.,  51  color  photos,  29  hne  drawings, 

1  map,  6"  X  9". 
Pubhshcf  Comments:  "Lee  Reich  provides  a  valuable  guide  to  fruits  and  berries  that  add  an  adventur- 

ous flavor  to  any  garden.  Though  names  like  jujube,  juneberry.  maypop,  and  shipova  may  seem  ex- 
01  ic  at  first  glance,  these  I  ruits  of  ler  delectable  rewards  to  the  gardener  willing  to  go  only  slightly  off 

the  beaten  path  at  local  nurseries.  Reliable  m  the  toughest  garden  situations,  cold-hardy  and  pest- 
resistant,  they  are  as  enticing  to  the  beginning  as  to  the  advanced  gardener  This  expanded  sequel  to 

the  author's  celebraied  Ihicotnmon  Frmts  Worthy  of  Attention  offers  new  fruits,  new  varieties,  and 

new  photos  and  illustrai  ions  to  entice  the  reader  into  an  exciting  world  ol  garden  pleasure." 
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TWO  NEW  COMBINATIONS 

IN  THE  GENUS  PACKERA  (ASTERACEAE) 

Debra  K.Trock 
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East  Lansing,  Micliigan  48824- 13 12,  U.S.A. 

ABSTRACT 

Two  new  varietal  combinations  in  Packcra  (Asteraceac:  Senecioneae)  are  made  based  on  work  com- 

pleted lor  the  flora  oJNorth  America  north  of  Mexico  project. 

RESUMEN 

Se  hacen  dosnuevascombinaciones  varietalesen  Packera  (Asteraceae:  Senecioneae) en  base  al  trabajo 

completado  para  el  proyecto  Flora  of  North  America  north  o/ Mexico. 

Packera  is  a  relatively  recent  North  American  segregate  of  the  much  larger  cos- 
mopoHtan  genus  Senecio.  Askell  and  Doris  Love  first  proposed  the  recognition 

of  Packera  as  a  distinct  genus  based  on  chromosome  numbers  and  morpho- 
logical trends  (Love  &r  Love  1975).  They  initially  transferred  eight  species  of 

arctic  plants  to  this  genus.  Subsequently  other  authors  have  transferred  most 

of  the  remaining  taxa  (Weber  6a:  Love  198f;Jeffrey  1992;  Trock  &  Barkley  1998; 
Bain  1999;  Kartesz  1999). 

Preparation  of  a  treatment  of  Packera  tor  the  forthcoming  Flora  of  North 

America  north  ojMexico  has  brought  to  light  the  need  for  tv/o  additional  no- 
menclatural  combinations. 

Packera  slreptanthifolia  (Greene)  W.A.  Weber  &  A.Love  var  borealis  (Torr  &  A. 
Gray)  D.K.  Trock,  comb.  nov.  Basionym:  Senecio  aureus  L.  var  horeahs  Torn  & 
A.  Gray,  Fl.  N.  Amer.  2:442. 1843.  Senecio  cymbalarioides  Nutt.  var  borealis  (Torr. 
&  A.  Gray)  Greenm.,  Ann.  Missouri  Bot.  Gard.  3:117. 1916.  Senecio  streptanthifolius 
Greene  var  borealis  (Torr  &  A.  Gray)  J. F.  Bain,  Rhodora  90:293. 1988. 

Packera  subnuda  (DC.)  Trock  &  TM.  Barkley  var.  moresbiensis  (J. A.  Calder  & 
R.L.  Taylor)  D.K.  Trock,  comb.  nov.  Basionym:  Senecjo  cymbalarioides  Nutt. 
sul^sp.  moresbiensis ]. A.  Calder  &  Taylor,  Canad.  J.  Bot.  43:1399.  1965.  Senecio 

moresbiensis  (J. A.  Calder  &  R.L.  Taylor)  G.W.  Douglas  <Sr  G.  Ruyle-Douglas,  Canad. 
J.  Bot.  56:1710.  1978.  Packera  moresbiensis  (]. A.  Calder  &r  Taylor)  J. E  Bain,  Novon 
9:457. 1999. 
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ABSTRACT 

The  following  new  combination  in  Persicana  is  made:  Persicaria  meisneriana  (Cham.  &  SchltdU  M. 

Gomez  var.  beyrichiana  (Cham.  &  Schltdl.)  C.C.  Freeman. 

RESUMEN 

Sehace  la  siguiente  combinacion  nuevaen  Persicaria.Pfrsicayid  mei.snc-riana  (Cham.  &  Schltdl )  M 
Gomez  var.  beyrichiana  (Cham.  &r  SchltdU  C.C.  Freeman. 

Persicaria  Mill.  sect.  Echinocauloi}  (Meisn.)  H.  Gross  is  represented  by  five  spe- 
cies in  North  America  north  of  Mexico.  Park  (1988)  monographed  the  section 

as  part  of  Polygonum  L.  Following  evidence  from  morphological  (Haraldson 

1978;  Ronse  Decraene  61  Akeroyd  1988;  Ronse  Decraene  et  al.  2000)  and  mo- 
lecular studies  (Lamb  Frye  &  Kron  2003),  sect.  Echinocaulon  will  be  included 

in  Persicaria  Mill,  in  the  forthcoming  treatment  of  Polygonaceae  in  the  Flora  of 

North  America.  Consequently  the  following  new  combination  is  required. 

Persicaria  meisneriana  (Cham.  &  Schltdl.)  M.  Gomez  var.  beyrichiana  (Cham. 
&  Schltdl.)  C.C.  Freeman,  comb.  nov.  Basionym:  Polygonum  heyrichianum 
Cham.  &  Schltdl.,  Linnaea  3:42. 1828.  Polygonum  mcisnerianum  Cham.  &  Schltdl. 
var.  heyrichianum  (Chain.  &  Schltdl.)  Meisn.,  Fl.  Bras.  5:19.  1855.  Tracaulon 
heyrichianum  (Cham.  cS?  Schltdl.)  Small,  FI.  S.E.  U.S.,  380, 1330. 1903.  Type:  n.v,  see 
Park  (1986). 
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ABSTRACT 

Anthenantia,  a  small  Panicoid  grass  genus  of  the  southeastern  U.SA.  is  evaluated  morphologically. 

The  two  previously  known  taxa,  A.  ruja  (Elliott)  Schultes,  and  A.  villosa  (Michxj  Beauv,  together 

with  a  proposed  new  species,  A.  iexar\a,  are  described,  compared,  and  illustrated,  and  their  relation- 
ships are  discussed. 

RESUMEN 

Se  evaliia  morfologicamente  Anthenantia,  un  pequeno  genero  de  graminea  panicoide  del  sureste  de 

Estados  Unidos.  Los  dos  taxa  conocidos  previamente,  A.  ruja  (Elliott)  Schultes,  y  A.  villosa  (Michx.) 

Beauv,  junto  con  la  nueva  especie  propuesta,  A.  texana,  se  describen,  comparan,  e  ilustran,  y  se  discuten 
sus  relaciones. 

Anthenantia  Beauvois  is  treated  in  most  recent  floras  (Small  1903  1933;  Hitch- 
cock 1951;  Radford  et  al.  1968;  Correll  &  Johnston  1970;  Gould  1975;  Hatch  et  al. 

2001;  Barkworth  et  al.  2003),  as  a  panicoid  grass  genus  of  two  species,  these  con- 
fined to  the  Coastal  Plain  Physiographic  Province  and  adjacent  physiography 

within  the  southeastern  United  States  from  eastern  North  Carolina  to  Florida, 

westward  (exclusive  of  the  Mississippi  Embayment)  to  Arkansas  and  eastern 
Texas.  The  genus  was  named  by  Palisot  de  Beauvois  (Ess.  Agrost.  48, 151,  pi.  10, 
f.7, 1812)  and  based  upon  Phalaris  villosa  Michx.  (Fl.  Bor  Amer  1:43. 1803).  A 

second  species,  Aulaxanthus  rufus  Elliott  (Bot.  S.C.  &  Ga.  1:103. 1821),  was  in- 
corporated by  Schultes  (Mantiss.  2:258. 1824),  thus  becoming  A.  ruja  (Elliott) 

Schultes  and  forming  a  bitypic  genus.  So  far  as  southeastern  U.S.A.  f  loristics  are 
concerned,  the  only  supplemental  descriptive  information  appears  to  have  come 

from  G.V  Nash,  who  noted  some  extra-typical  A.  ruja  in  populations  of  that 

species  from  South  Carolina  westward,  these  mentioned  in  J.K.  Small's  Flora 
(1903,  p.  79),  as  "A  form,  A.  ruja  scahra  Nash." 

Lately  1  have  had  some  questions  on  the  genus,  the  provocation  being  first 

from  trying  to  fit  the  two  previously  known  species  into  my  "Guide  to  the  Flora 
of  Alabama  and  Middle  Tennessee"  (in  prep.),  second  from  trying  to  understand 
the  patterns  of  morphological  variation  over  the  known  range  of  the  genus. 

Trips  to  and  from  Fort  Worth,  Texas  across  the  Gulf  South  in  recent  years,  to- 
gether with  fieldwork  over  much  of  the  southeastern  U.S.A.  over  the  past  four 

decades  and  study  of  collections  in  the  herbaria  BRIT/SMU,  DUKE,  MISSA,  NO, 
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TAES,  TENN,  TEX/LL,  and  USE  have  allowed  me  to  form  concepts  regardmg 
these  taxa.  As  a  result,  a  third  taxon  has  been  discovered. 

In  this  study  the  sequence  Vvill  be  1)  detailed  discussion  of  Anthenantia  as 

a  genus,  presented  in  standard  descriptive  sequence;  2)  a  descriptive  key,  in- 
cluding the  new  species;  3)  technical  descriptions  of  the  three,  each  followed  by 

some  discussion  of  habitat  and  distribution;  4)  illustrations,  the  first  three  be- 

ing figures  of  the  species,  the  fourth  a  plate  with  additional  morphological  de- 
tail. 

Anthenantia  Beauv,  Ess.  Agrost.  48,  151,  pi.  10,  f.  7.  1812.  Type  Spfx:ies:  A.  villosa 
(Michx.)  Beauv.  [=  Phalaris  villosa  Michx.]. 

Habit  loosely  caespitose,  slender  perennials,  perennating  by  shallow,  concavely- 
arching,  scaly  rhizomes  spreading  as  axillary  branches  from  older  shoot  bases. 

Roots  fibrous,  shallow;  adventitious  roots  not  observed.  Culms  wandlike,  mostly 

70-120  cm  tall,  terete,  finely  multicostate,  smooth,  leafiest  at  and  toward  base. 
Leaves  lowermost  transitional  to  rhizomal  scales,  almost  entirely  multicostate, 

firm,  scale,  just  upculm  transitional  to  short,  then  longer,  bladed  members,  then 

to  uppermost  ones,  most  distant  and  with  long,  tubular-conduplicate  sheaths 

and  short,  erect  blades;  lower  (basal)  sheaths  otten  open,  either  angled-  or 

rounded-concave;  upper  sheaths  progressively  more  rounded-conduplicate, 

tubular:  leaf  blades  linear  or  lance-lmear  to  linear-spathulate  or  linear-gladi- 

ate,  flat  to  strongly  involute  or  f  lattened-conduplicate,  the  margins  variously 

hirsute  or  pilose-ciliate,  scabro-ciliate,  scaberulous,  or  entire,  the  apices  mostly 

asymmetrically  broadly  acute,  scabro-serrulate,  often  with  midrib  exsert  as  a 
mucronula;  surfaces  strongly  multicostate,  abaxially  smooth,  adaxially  with 

strongest  costae,  these  and  their  intervals  smooth  to  variously  scaberulous  or 

papillate,  sometimes  with  rounded  microhairs,  and  m  one  species  with  erect, 

pilose  intercostal  hairs  to  2  mm.  Ligule  present  as  a  narrow,  transverse,  pur- 
plish or  brownish,  otten  sinuous  zone,  this  elevated  as  a  low,  erect  to  antrorse 

ridge  or  scale  crested  with  minute  to  elongate  papillae,  ciliae,  tubercles  or  scales, 

or  erose.  Note!  Measures  and  character  of  ligules  are  taken  from  lower  culm 

leaves;  ligules  of  median  and  upper  leaves  can  sometimes  have  longer  hairs  or 

scales  than  given  here!  Inflorescence  paniculate,  the  upper  scape  a  slender,  na- 

ked peduncle  above  the  short,  erect  blade  of  the  elongate-sheathed  upper  leaf, 
mostly  narrowly  oblong  to  elliptic,  lanceolate  or  ovate  in  outline,  compact  or 

loose,  mostly  10-20  cm,  the  lowest  nodes  with  primary  branches  whorled  and 
usually  longest,  the  mternodes  progressively  closer,  with  progressively  shorter 

primary  branches,  ultimate  branching  and  rebranching  sinuous,  bending  up- 

ward, terminating  m  cupuliform  receptacles.  Spikelets  erect  on  cuplike  recep- 

tacle, at  maturity  broadly  obovoid  or  ellipsoid,  slightly  compressed  dorsiven- 

trally,  3-4  mm  long,  exposed  surlaces  greenish  and/or  reddish,  and  at  maturity 
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densely  cloaked  with  narrow,  longitudinal  bands  of  reddish,  pinkish  or  pale, 

sharp,  straight  trichomes  1-2  mm  long,  lending  a  fuzzy  look  to  the  whole  inflo- 
rescence; first  glume  lackmg;  second  glume  and  lower  lemma  broadly  obovate, 

obovate  or  elliptic,  cupuHform,  slightly  longer  than  all  other  spikelet  parts, 

abruptly  acuminate,  5-nerved  with  broad,  hyaline,  entire  borders,  the  oppos- 
ing lemma  slightly  narrower,  less  convex,  both  with  strong  bands  of  trichomes 

alternating  with  the  median  nerves,  but  the  outermost  (lateral)  nerves  narrow- 
est, surmounted  by  waxy-papillose  zones  with  protruding  trichomes,  the  sec- 
ond glume  with  its  thin  border  lapping  over  the  edges  of  the  opposing  lemma. 

Lower  (first)  lemma  and  its  palea  sterile  or  male,  rarely  with  a  bisexual  floret, 

the  palea  hyaline,  oblong-  oblong-ovate  or  oblong,  mostly  apically  two-toothed, 

shallowly  two-keeled,  two-nerved,  or  nerves  lacking,  entire  'with  broad  invo- 
lute borders.  Second  lemma  and  its  palea  enclosing  a  perlect  flower,  cartilagi- 

nous, narrowly  ovoid  or  lance-ovoid,  plano-convex,  at  maturity  brown  to  deep 
red-brown  or  appearing  nearly  black,  with  hyaline  borders  broadening  toward 
scale  apex,  those  of  lemma  finely  ciliate,  both  with  acuminate,  incurved, 

crisped-bordered  tips,  at  anthesis  looking  like  a  slightly  opened  bird's  beak,  the 
lemma  back  strongly  rounded  proximally  the  palea  slightly  rounded  apically, 

medially  and  distally  two-nerved,  shallowly  two-keeled,  plane  or  slightly  con- 
cave between  the  nerves.  Florets  those  of  the  lowest  (first)  lemma  either  male 

or  sterile;  those  of  the  upper  (second)  lemma  bisexual.  Perianth  of  two,  asym- 
metrically flabellate,  bilobed  lodicules.  Stamens  3,  anthers  oblong-linear  to 

elliptic-linear,  extrorse,  1.5-2.5  mm  long,  the  very  accrescent  filaments  attach- 
ing to  anther  adaxially  at  a  very  short  connective,  shoving  the  anthers  out  of 

the  fforet  apex  as  they  reach  lengths  of  4  mm  or  more.  Ovary  at  anthesis  with 

uneven  dorsiventral  symmetry,  looking  much  like  an  ovoid-bodied,  small- 
headed  insect,  the  arched  abaxial  and  convex  side  with  two  short,  broad,  lat- 

eral grooves,  the  more  level,  adaxial  side  with  a  broad,  shallow,  concave  surface, 

the  small  "head"  with  two  lateral,  narrowly  subulate-terete  branches,  these  bent 
outward,  proximally,  then  upward,  narrowing  distally,  ca.  2.5  mm  long,  each 

abruptly  thickening  to  become  the  axis  of  a  dark,  dense  stigmatic  "brush"  ca. 
2.5  mm,  these  shoved  out  laterally  as  the  floret  opens.  Caryopses  broadly  and 

tumidly  obovoid,  1-1.8  mm  long,  yellow-brown,  the  bulbous  apex  apiculate,  the 

oblique  base  dorsiventrally  narrowed  and  oblique,  the  hilum  an  oblong  depres- 
sion on  the  palea  side,  the  embryo  under  a  large,  rimmed  disc  on  the  lemma 

side. 

Distrihutwn—Thrte-  species  in  North  America,  Atlantic  and  Gulf  Coastal 
Plain  and  contiguous  physiography  exclusive  of  the  Mississippi  Embayment, 

North  Carolina  south  to  peninsular  Florida,  west  to  southern  Arkansas  and  east- 
ern Texas. 

Phenology.— Typically  flowering  from  mid-July  through  October 
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KEY  TC^)  THE  SPECIES 

1.  Adaxial  surfaceof  leaf  blade  with  erect  or  variously  directed, strumose  pilosity,these 

hairs  arising  from  intercostal  sulcae;  principal  leaves  with  blades  shallowly  auricled, 

slightly  bent  outward  from  sheath;  longer  primary  panicle  branches  1/3--1/2  as 

long  as  whole  panicle.these  usually  naked-based  and  widely  ascending  ( to  45°  or 
slightly  more  )  giving  panicle  an  ovate  or  broadly  elliptic  outline;  glume  and  lower 

(outer)  lemma  surfaces  often  with  longitudinal  broad,  reddish  bands;  spiketet  tri- 
chomes  commonly  reddish,  or  pale  with  red  or  pink  tips;  ligule  base  reddish,  its 

edge  ascending-ciliate,  the  pale  hairs  to  1  (-1.5)  mm    1 .  A.  texana 

1.  Adaxial  surface  of  leaf  blade  lacking  trichomes  of  any  sort  (save  for  occasional  pa- 

pillae or  microha I rs),  sometimes  sea brid;  principal  leaves  with  blades  cither  strongly 

auricled  and  bent  outward  from  their  sheathes,  or  lacking  auricles  and  erect  to 

gradually  bowed  outward  with  no  geniculation;longer  primary  branches  of  panicle 

either  less  than  1/3  panicle  length  or  branching  near  base,  seldom  (save  m  a  few 

extrerTies  of  no,  3)  widely  ascending,  and  generally  with  a  narrower  outline  and  a 

denser  look;  glume  and  lower  lemma  with  or  lacking  red  pigmented  longitudinal 

bands;  ligule  base  with  edge  ranging  from  papillate-tuberculate  to  variously  ciliolate 
or  ciliate  or  with  a  line  of  narrowly  triangular  scales, 

2.  Principal  (lower)  leaves  strongly  auriculate  at  junction  of  blade  and  sheath,  thus 

blades  of  lower  culm  leaves  "breaking"  away  from  sheaths  at  narrow  to  wide 
angles,  these  same  ciliate  at  least  proximally,  with  spreading  to  ascending  stru- 

fTTose-hirsute  cilia;  pigmentation  of  leaves,  spikelets  and  their  trichomes  usually 
with  little  or  any  red;fertile  lemrTia  and  galea  lustrous  brown;anther5at  anthesis 

brown;  ligule  rirai  of  lower  principal  leaves  minutely  erose  or  lacerate-ciliolate  or 

with  a  line  of  irregular,flat-based  cilia  mostly  under  1  mm     2,A.villosa 
2,  Principal  (lower,  bladed)  leaves  weakly,  if  at  all,  auriculate  at  junction  of  blade 

and  sheath,  thus  this  /one,  if  viewed  from  side,  usually  showing  but  a  slight  pro- 

jection and  a  few  pilose  hairs,  sometimes  ascending-pilose-ciliate  at  blade  base, 

or  lacking  hairs  entirely;  blades  not  perceptibly  "breaking"away  (geniculate)  but 
flowing  into  their  sheaths., suberect  or  slightly  excurved;  pigmentation  of  leaves, 

spikelets  and  theirtnchomes  variously  reddish  or  purplish, thusthe  foliage,scapes 

and  spikelets  darker;fertile  lemma  and  palea  similarly  lustrous  but  a  darker,  red- 
brown  to  near  black;anthers  at  anthesis  dark  brown;ligulc  nm  of  lower  principal 

leaves  nearly  perpendicular,  its  edge  commonly  papillose-  tubercular,  minutely 

ciliolate,  finely  erose,  or  with  a  line  of  short  narrowly-triangulat'  based  pale  cilia 

    3.A.  rufa 

1.  Anlhenantia  texana  R.  Krai,  sp.  nov.  (Figs.  1,  4).  U.S.A.  1  EXAS.  Houston  Co.:  2.5 

mi  \'V  ol  Keiinard  city  limit  by  TX  Hwy  7,  in  Sam  Houston  National  Forest;  sandy 

clay  loam  ot  clearings  in  and  edges  ol  pine  (Piiiu.s  tacda,  P.  echinata)  and  hard- 
wood flats,  30  Sep  2002,  R.  Krai  92270  (i-ioi.OT\Ti::  VDB;  isotypfs:  AU  A,  BM,  BAYEU, 

Cl^EK'lS,  130V,  DUKE,FLAS,FSU,GH,  1LLS,JSU,K,KANU,M,MICH,  MO.  MU,  NCSC, 
NLU,  OSC,  P,  TEX,  U,  UAM,  UNA,  USCH,  US,  VPI,  VSC,  WILLI). 

Planta  pcrennis,  gracilis,  laxe  caespitose,  squami-iTizomatosa,  (,40-)50-100(-120)  cm  alia.  Folia 

principalia  \'ulgosuberecta  vel  lex'itcrexcurvata.  l^-'iOcm  longa,  leviterauriculata,  levitergeniculata, 
acl  basim  eulmdrum  apjirciximatc,  sursum  icmota;  ligula  albociliata,  ciliis  t0.5-)l(-1.3J  mm  longis; 

laminae  loliorm  adaxial  iter  strumoso-pilesac.  pi  lis  creel  es  vel  aseendentibus.  ad  1  mm  longis.  Squa- 

mae exteriores  spicularum  alterne  longiiudine  rubrae  et  \'irides.  Lemma  et  palea  secunda  eoriacea, 

atrocastanea.  Antherae  maturae  ati'olcrrugineae,  ca.  2  mm  longae. 
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Perennial  (45-)60-100(-120  cm  high,  loosely  caespitose,  the  shoot  bases  con- 

nected by  short  (-7  cm)  concavely  arching,  shallow  scaly  rhizomes  2-4  mm 
thick.  Culms  slender,  wand-like,  leafiest  at  and  toward  base,  the  lowermost 

leaves  mere  ribbed  yellowish  scales  5-15  mm,  soon  grading  to  bladed  mem  bers. 

Principal  leaves  (15-)20-40(-60)  cm,  ascending,  the  longest  with  blades  sev- 

eral times  longer  than  their  open  but  somewhat  "V"-shaped  or  rounded  sheaths., 
grading  to  the  uppermost,  this  with  its  erect  blade  much  shorter  than  its  con- 

volute-tubular slender  sheath;  sheath  summit  with  two  low  but  evident,  usu- 

ally cartilaginous,  pilose-edged  auricles,  the  transverse  narrow,  usually  purple, 

ligular  scale  projecting  forward  at  an  angle,  its  edge  a  band  of  pale  ciliae  (5-)](- 
1.5  mm;  blade  lance-lmear  to  linear,  mostly  4-7(-10)  mm  wide,  base  thickened 

at  rounded  auricle  area,  there  often  ascending-pilose,  here  breaking  from  the 

sheath,  distally  narrowing,  often  flattened  or  "v"-troughed  to  plane  or  variably 
deeply  concave  or  almost  conduplicate,  abruptly  narrowed  to  a  broadly  and 
obliquely  angled  apiculate  tip,  abaxial  surfaces  of  sheath  pale  to  green  tinged 
with  red,  those  of  blades  mostly  deep  green;  adaxial  surface  of  blades  pilose 

with  pale,  erect  or  ascending,  pustular-based  trichomes  to  2  mm  arising  from 
deep  intercostal  sulcae.  Panicle  outline  ovate  to  elliptic  or  broadly  lanceolate, 

7-15(-20)  cm,  the  lowest  group  most  distant,  the  primary  branches  ascending, 

sometimes  to  45°  or  slightly  more,  the  longest  of  a  whorl  also  naked-based  and 
mostly  1/3-1/2  or  more  the  total  length  of  the  panicle,  the  whole  with  second- 

ary branching  progressively  more  and  shorter  toward  branch  ends,  giving  the 

wide  panicle  base  a  much  more  open  look.  Spikelets  turgidly  obovoid  or  ellip- 
soid, 3-4  mm,  at  flowering  time  with  longitudinal  smooth  zones  of  second 

glume  and  outer  palea  reddish  alternating  with  green,  the  alternating  rows  of 

pustular-based  trichomes  red  to  pale  pink  or  purple.  First  palea  hyahne,  2-keeled, 
bifid,  hairless,  slightly  shorter  than  the  opposing  lemma,  tristammate  or  sta- 

mens lacking.  Second  lemma  and  palea  about  equaling  subtending  second 

glume,  a  deep,  lustrous  red-brown  or  near  black,  the  hyaline  margins  gradually 

widening,  ciliolate,  to  a  crisped,  ciliate  apical  border;  flower  usually  perfect  sim- 

ply pistillate.  Caryopses  1.5-1.8  mm  long. 
Distri  hutwn.—Sands,  sandy  clay  loam,  sandy  peat  or  silts  of  pine  f  latwoods, 

pme-oak  barrens,  bog  edges,  ditchbanks,  clearings,  Gul  f  Coastal  Plain  and  con- 
tiguous physiography  west  of  the  Mississippi  delta,  southern  Arkansas,  Louisi- 

ana and  eastern  Texas. 

Phenology.— Flowering  mid-July  through  October 
P,.\R.wvPH^.  U.S.A.  LOUISIANA:  Beauregard  Parish:  by  US  171,  2.8  mi  N  of  Raglcy  &  jet,  US  ]90n  (with 

A.  villosa)  14  Oct  2001,  R,  Km/  Ql'-)07  (TROY,  VDB,  VSC);  ca.  17  mi  W  of  DcRidder  by  US  190,  30  Sep 
2002,  R.  Krai  93287  (BM,  BAYLU,  CONN.  CTB,  EKY,  FSU,  GH,  JSU,  KANU.  KNK,  MICH,  MISSA.  N40, 

MSC,  MU,  NCSC  NY  OSH,  PH.  RM,  THNN,  U,  UNA,  USCH.US,  VDB,  VPI.  VSC,  WAT,  WILLI 

Speeimcns  examined  (cited  by  county,  collector  and  collector's  number):  ARKANSAS:  Bradley 
Co.:  SundcU  &  Mclntyre  27cS'8(VDBj.  Calhoun  Co.:  Sunddl,  Amason  &  Uthcnd^^c  7876  (BRIT);  OrzcU 
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1 

Fig.  1 .  Anthenantia  texana  (from  the  type,  Krai  92270).  A.  Habit  sketch.  B.  Leaf  apex.  C.  Leaf  sheath/blade  junction, 

adaxial  side  (left),  sector  of  leaf  blade,  adaxial  side  (right).  D.  Leaf  sheath/blade  junction,  oblique  view.  E.  Idealized 

cross-  section  of  involute  leaf  blade.  F.  Spikelet  at  anthesis.  G.  Abaxial  side  of  glume.  H.  Abaxial  side  of  first  (lowrer) 

lemma  (above);  idealized  cross  section  of  same  (below).  J.  Fruit,  approaching  maturity,  two  abcissed  stigma  brushes 

(above);  abaxial  side  of  fertile  (upper)  palea  (below).  K.  Side  view  of  fruit. 
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&  Bridges  3058  (SMUJ.  Ouachita  Co.:  Thomas  &  Doffnt  171881  &  669  (BRIT.  NLUj.  LOUISIANA:  Allen 

Parish:  5hin;ier,s  22102  (5MU).  Beauregard  Parish:  Shinners  21554  (NCSC.  SMUj.  Gram  Parish:  Tho- 
mas, Barrett.  Jones  1105  (VDBJ;  Thomas  et  til.  12231,  12565  (VDB),  Jefferson  Davis  Parish:  Shinners 

2M69  (SMU).  Natchitoches  Parish:  RR.  &  H.M.  MacRoberts  1202. 1550.  MacRoherls  1198  (VDBJ;  Tho- 

mas et  al  I7I,947(BRIT}.  Winn  Parish:  Sh i  n ners21940 (SMU). TEXAS:  Angelina  Co.:  13 Oct  1979,  Fritz 

S.n.  (SMU).  Aransas  Co.:  B/al?t'y  4.5140  (TF.X).  Austin  Co.:  150ct  1939,  Thorp  s.n.  (TEX).  Calhoun  Co.:  1 
Dec  1928,  Tharp,  s.n.  (TAES,  TEX).  Freestone  Co.:  Krai  154  (SMU).  Hardin  Co.:  Gould  11030  (SMU, 

VDB);  Parks  and  Cory  19901  (TAES).  Harris  Co.:  Fisher  10178.  Houston  Co.:  Krai  93270  (VDB-Type!). 
Jackson  Co.:  Silveus37l  (BRIT  TEX).Jaspcr  Co.:  Correll  38165 iSMU):  Siiveus  840  (TEX).  Liberty  Co.: 

Gould  54.I9(SMU, TAES). Newton  Co.:  Mcililer5J99  With  Weavt'r(SMU)- Nueces  Co.:  riiarp79]8(TEX). 
Robertson  Co.:  Lonard  2460  et  al.  (SMU);  2  Oct  1948,  Parks  s.n.  (TAES):  Trew.jr  97  (TAES).  Tyler  Co.: 

Brown  342.5 (TEX);  Cory  49972  (SMU). 

This  species  has  in  the  past  been  identified  as  A.  villosa,  particulady  the  broader 

and  more  distinctively  auriculate-leaved,  paler-haired  examples  (i.e.  Texas  speci- 
mens, Calhoun  Co.,  1  Dec  1928,  B.C.  Tharp  [TEX];  Nueces  Co.,  25  Oct  1931,  B.C. 

Tharp  [TEX]).  Many,  because  of  their  darker  green  or  reddish  pigmentation  of 

foliage,  darker  spikelet  pubescence,  narrow,  more  erect  leaves,  have  been  identi- 
fied as  A.  rufa  (a  large  majority  of  east  Texas  examples,  all  Arkansas  examples, 

most  examples  from  v^estern  Louisiana.  The  "villosa''  morphs  of  the  species  from 
southeast  Texas  may  suggest  a  genetic  influence  of  that  species,  since  A.  villosa 

is  the  only  other  Texas  native,  it  and  A.  texana  often  mingling  where  ecotones 

are  obliterated  by  disturbance.  But,  in  such  instances,  the  two  appear  to  retain 

most,  if  not  all,  distinguishing  features.  In  Beauregard  Parish,  western  Louisi- 
ana, both  west  and  east  of  DeRidder,  I  observed  many  hundreds  of  the  two  in 

recently  logged  areas  of  pine  savanna.  In  each  site  A.  villosa  {Kral91997B,  93286) 

occupied  sandier  small  rises  but  often  would  be  within  a  few  feet  of  clumps  of 

A.  texana  Krai  91991  A,  93287),  which  would  be  on  slightly  moister  substrate. 

In  those  sites  I  had  no  trouble  distinguishing  the  two,  the  tormer  with  broader 

leaf  blades  distinctly  "breakmg"  away  and  with  paler  spikelets  in  narrower, 
denser  inflorescences,  the  latter  with  narrower,  geniculate,  but  less  evidently 

so,  and  with  darker  spikelets  in  broader,  more  diffuse  inflorescences.  I  plan  fur- 
ther fieldwork  in  western  Louisiana  so  as  to  see  if  there  are  examples  there  of 

mixed  populations  of  A.  texana  and  A.  rufa  and  will  prepare  a  report  on  that 
situation.  Should  there  be  such  mixtures,  from  what  information  I  have  so  far, 

all  the  A.  rufa  would  be  predicted  to  be  forma  scahra,  while  A.  texana  should 

show  no  scabrosity  and  a  consistently  geniculate  leaf  blade,  together  with  a 

longer  ligule.  So,  while  there  are  distinct  overlaps  in  regard  to  given  characters 

for  the  three  taxa,  the  pale,  intercostal  pilosity  of  strumose-based  hairs  is  unique 
to  A.  texana. 

2.  Anthenantia  villosa  (Michx.)  Beauv,  Ess.  Agrost.  48, 151, 1. 10,  f .7. 1812.  (Figs.  2, 

4).  Basionym:  Phalaris  villosa  Michx.,  Fl.  Bor  Amer.  L43.  1803.  Typr:  U.S.A.  "In 
sabulosis  Carolinae,"  Michx.  s.n.  (holOTYPE:  P!). 
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2  mm 

3mm 

Fig.  I.Anthenantia  villosa  (Michx.)  Beauv.  (from  Krai  90571).  A.  Habit  sketch.  B.  Leaf  apex,  side  view.  C.  Sector  of  lower 

leafblade,adaxialviewed.Adaxialviewof  leaf/sheath  junction.  E.  Side  view  of  spikelet.F.  An  anomalous  "extra"  floret 

(left);  anther  (right).  G.  Spikelet  at  anthesis.  H.  Three  views  of  fertile  (upper)  floret,  abaxial  (palea  side)  view,  stigma 

brushes  protruding  (above),  abaxial  view  (below,  left);  side  view  (below,  right).  I.  Mature  caryopsis  (Hilum  side). 
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Aulaxanthus  cihatus  Elliott,  Sketch  Boi.  S.  Carolina  1:102.  1816.  Aulaxui  cihata  {Elliott)  Nutt., 

Gen.  Pi.  1;47, 1818.  Typi::  "m  dry  pine  barrens,  flowers  September  -  October,"  (MOLOTYPE:CI  lARL 
•'BY-3965"!). 

Elliott  suggested  the  possibility  that  his  A. ciUatus,  might  be  the  same  as  Phalavis  viUostis Michx., 

noting  "Phalarifi  viUosal  Mich.  1.  p.  4.3."  To  be  sure  of  Elliott's  concepts.  I  visited  the  Charles- 
ton Museum  in  December  2003  to  examine  the  type  material.  Thanks  to  the  consideration  ol 

Albert  Sanders,  curator  of  the  Elliott  Herbarium,  I  was  quickly  shown  the  Elliott  types  of 

Aulaxanthus  ciliatus  and  Aulaxanthus  rujus,  both  mounted  on  a  single  sheet  and  in  good 

shape.  The  right  hand  specimen  is  a  small  but  readily  identiliable  specimen  (CHARL  "BY- 
3965")  of  Anthenantia  viUosa,  marked  by  Weatherby  as  the  type  of  Aulaxanthus  ciliatus  El- 

liott by  Weatherby  in  1941,  To  be  absolutely  sure  of  the  identity  of  Ndichaux's  Phalaris  viUosa, 
At  my  request,  Barney  Lipscomb  (BRIT)  made  photocopies  of  my  plates  of  A.  viUosa  and  A. 

rufa  and  sent  them  unlabelled  to  Porter  Lowry  (P).  The  Michaux  type  clearly  matched  my 

unlabelled  plate  oi"  Anlhcnanlni  viUosa. 
Panicum  erianthum  Poir,  Encycl.  Sup.  4:284. 1816, 

Panicum  hirticalycinum  Bosc.  ex  Roemer  &  Schultes,  Syst.  Veg.  2:468. 1817. 

Perennial  (50-)60-130  cm  high,  loosely  caespitose,  perennating  by  short,  scaly 
rhizomes  from  older  shoot  bases,  Culms  slender,  wand-like,  leafiest  at  or  to- 

ward base.  Lowest  leaves  imbricate,  yellowish,  multicostate  scales,  gradmg  to 

long-bladed  principal  leaves  1 5-40  cm,  the  sheaths  rounded-conduplicate,  open- 
ing distally,  there  with  a  narrow,  wavy-transverse  ligule,  each  edge  terminating 

at  a  prominent  thickened  auricle.,  there  with  a  tuft  of  pilose  hairs,  the  ligule 
base  ascending  at  a  wide  angle  from  the  leaf  surface,  or  even  an  erect,  low  wall 

of  tissue,  its  edge  variously  short-ciliate  (mostly  not  over  0,5  mm),  or  irregu- 
larly papillate-erose  or  with  short,  narrowly  triangular  squamellae;  blades 

mostly  lance-linear,  lower  ones  distinctly  breaking  away  from  sheaths  at  vari- 
ous angles  sometimes  neady  90°,  4-9(-.15)  mm  wide,  plane  or  inroUed,  margins 

strumose-hirsute-  ciliate,  often  also  strong]  y  papillose  at  least  proximall  y,  apex 

flat,  triquetrous  to  rounded-conduplicate,  or  compressed-conduplicate,  usually 
obliquely  acute,  scabro-ciliolate.  Upper  culm  e.xserted  1-2  dm  above  the-erect, 
short-linear  upper  leaf  blade  as  a  slender  peduncle  terminating  at  a  mostly 

narrowly  elliptic  to  cylindric  or  lanceoloid  panicle,  this  (5-)10-20(~2.5)  cm,  the 
whorls  of  primary  branches  ascendmg  to  erect,  mostly  closely  rebranching  to 

produce  a  generally  dense,  rarely  interrupted  inflorescence  of  yellowish  to  sil- 
very-green spikelets,  Spikelets  obovoid  to  ellipsoid,  3-4  mm  long,  the  rows  of 

pustular-based  trichomes  typical  ly  silvery  or  pale,  the  outer  scales  with  mostly 
green  or  pale  green  surfaces,  the  hyaline  first  palea  slightly  shorter  than  its 
lemma,  often  with  a  line  of  ascending  clear  trichomes  lateral  to  each  keel,  the 

floret  either  sterile  or  staminate;  second  lemma  and  palea  coriaceous  with  dis- 

tal edges  hyaline-ciliate,  surface  brown  to  dark  brown,  this  1  loret  typical! y  per- 
fect. Anthers  at  maturity  narrowly  oblong-linear,  ca.  2,5  mm,  yellowish-brown. 

Fruit  ca.  2  ram  long,  yellow-brown. 
Distribution,— Sands,  sandy  clay,  sandy  loams,  moist  to  rather  dry  sites, 

mainly  pinelands,  particulady  the  longleaf  pine-turkey  oak  system,  oak-pine 
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barrens  and  flatwoods,  upper  edges  of  bogs,  ditchbanks,  sandy  clearings,  At- 
lantic and  Gull  Coastal  Plain  and  contiguous  physiography  from  North  Caro- 

lina south  to  South  Florida  and  west,  except  for  the  Mississippi  Embayrnent, 
into  eastern  Texas. 

Pheno/ogy.— Flowering  mid-July  through  October  (or  November  m  south- 
ern range). 

Specimens  examined:  ALABAMA.  Autauga  Co.:  Krai. 33566(VDB);Harper4464(LlNA,VDB);McDcinid 

7002  (MISSA,  VDBj.  Baldwin  Co.:  Krai  29795  (VDB);  Krai  29847  (SMU,  VDB),  PcnncU  4551  (DUKE); 

Sliinncr.s- 2890J  (SMU);7racv802,5(TAES).  Barbour  Co.:  K'ral  28004(SMU,  VDBj.  Bibb  Co.:  K'f'ci;  52265 
&69548^  Choctaw  Co.:  Kral67S40.  Conecuh  Co.:  KrdI  40972  (BRIT,  VDBj.  Covington  Co.:  Krai  33668, 

38J07,, 36804,  .3.3688, 44692  (VDB).  Crenshaw  Co.:  Kr.il  2199.3, .3J7221VDB).  Escambia  Co.:  Krai  32477, 

33873  (VDB).  Geneva  Co.:  MacDonald  12225  (VDB).  Houston  Co.:  MacDonald  3030  (VDB).  Mobile 

Co.:  Krai  29701  (VDB),  29717  (SMU,  VDB);  Silvcus  1021  (BRIT,  TEX).  Monroe  Co.:  Krai  69707.  85370 

(VDB).  Russell  Co.:  Krai  44210  (VDB).  Washington  Co.:  Krai  37263  (VDB);  M(  Daniel  9913  (VDB). 

FLORIDA.  Calhoun  Co.:  Godfrey  555SI  (t'SU,  NCXJ,  VDB),  Godfrey  &  Krai  54160  (DUKE).  Duval  Co.: 

Curtiss  6258  (NCU).  Escambia  Co.:  Silve ii.s  .5622  (TEX).  Franklin  Co.:  Godfrey  (FSU,  VDB).  Gadsden 

Co.:  Godfrey  53585  (DUKE,  FSU).  Hernando  Co.:  Rav  9484  (FSU,  USF,  VDB).  Hillsboro  Co.:  Lakela 

23376  (USF).  25374  (SMU,  USE  VDB),  Jackson  Go.:  Godfrev  54264  (FSU),  54383  (DUKE.  FSU.  USF 

VDB);  Tacy3850 (TABS).  Leon  Co.:  Clcwell  793  (VDB);  Godfrey  56111  (FSU,  USF,  VDB);  Krai  i789(FSU, 

SMU,  NCSG).  Reese  640  (NCU),  Levy  Co.:  Krai  15269  (VDB).  Liberty  Co.:  Thome  &  Davidson  16834. 

possible  hybrid!  (FSU),  Madison  Co.:  Krai  6178  (i-SU,  VDB).  Okaloosa  Co.:  Godfrey  57669  (FSU);  27 

Sep  1950,  West  ,s.n.  Santa  Rosa  Co.:  bord  5375  (NCU).  Godfrey  &  Hoiil.'  62551  (SMU,  VDBj.  Wakulla 

Co.:  Kurz  169  (FSU).  Walion  Co.:  C7od/rt'y  576,50  (FSU);  Tyson  3.58  (USF),  Washington  Co.:  Godfrey 

5,5238(FSU.  NCSC).  GEORGIA.  Baker  Co.:  Thome  6416  (Emory  U.).  Bryan  Co.:  Kvies  6814 (Emory  U.j. 

Charlton  Co.:  Krai  64651  {VDQ): Jones  7290  with  Carter  (VDB.  VSC),  Early  Co.:  Krai  90344  (VDB); 

Thanu-  6628  (Emory  L',).  Emanuel  Co.:  Krat  85477  (VDB);  Wilbur  2910  (FSU.  NCSC.  SMUj,  Taylor 
Co.:  as.  &  H.  Correll  8401  (DUKE);  Krai  85477  (VDB),  Ware  Co.:  Silvcus  5370A  (TEX).  LOUISIANA. 

Beauregard  Parish:  Slijnner.s  222J8(NCSC,  SMU,  TEX);  Krai  9]997B(VDB);  Krai  92286 (VDB).  Grant 

Parish:  Thofturs  r(  til  , 5062  (VDB),  ,I2565(BRFr),  LaSalle  Parish:  Lai  rtJ  J069  (BRIT),  Natchitoches  Par- 

ish: Krai  16207 (VDB),  Rapides  Parish:  Duncan  ,560,51  (SMU,  TAES,  TEX),  and  ,56041  (SMU,  TAES).  St. 

Tammany  Parish:  Bro.  Arscnc  el  al.  11251  (SMU).  Vernon  Parish:  Thomas  &  DcPoe  273  (VDB);  Krai 

9,3.519  (VDB),  Washington  Parish:  Allen  8684  (VDB).  MISSISSIPPE  Forrest  Co.:  K.t:.  &  L  Rogers  42011 

(SMU);  VVedJIe, s,n,  9/10/40  (MESSA),  Greene  Co.:  Roj^er.s  I747'A  (SMU.  Harrison  Co.:  7raf  y  3848(NCIJ. 

TAES).Jackson  Co.:  A.R  &  A.C.  Seymour  178  (DUKE.  NCU);  3  Aug  1889,  Tarle  s.n.  (DUKE);  Weaver  & 

RushinQ,0186(VDB).  Jones  Co.:  Morgan  1439(VDB).LaudcTda\e  Co.:  McDaniel  &  Clarke  14601(VDB). 

Pearl  River  Co.: Jones  &  Sargent  13694  (VDB),  8432  (SMUj;  Rccci  53  (FSU).  Stone  Co.:  Shinners  28826 

(SMUj.NORTH  CAROLINA.  Bladen  Co.:  iilonu/ii  I  SI  1.5622  (DUKE).  Brunswick  Co.:  «l()mt/in.s;  439  (FSU, 

NCSC).  Cumberland  Co.:  Carfcr 2974 (VDB);  Ahles&  l,ei,sncr,]3466(NC:UJ,  Columbus  Co.:  Blomquisl 

I4785(DUKE).  Duplin  Co.:  Ahle!;33J83  vvitliLc-i.sner (NCU,  VDB).  Harnett  Co.:  (Jad/rcy  5685  (DUKE); 

Radford  8758  (NCU).  Hoke  Co.:  Krai  el  al,  82990  (VDB);  Ahles  36.^83  (NCT  I),  Johnston  Co.:  Radford 

29292  (NCU.  SMU).  Moore  Co.:  10  Apr  1931,  HlaiiujK  in(  sir  (DUKE).  Richmond  Co.:  Correll  7I39(DUKE); 

Rati/ordi9232(NCU),  Scotland  Co.:  All  le.s  111  ill  Eers/ier  32863  (NCU),  SOUTH  CAROLINA.  Allendale 

Co.:  Allies  ivifli  Bell  1842,5  (NCU),  Bamberg  Co.:  Ahles  .57657  (NCU),  Barnwell  Co.:  Batson.s.n.  27  Oct 

1953  (NCU,  USCl  1)  Calhoun  Co.:  Ahle.s  3,5363  (NCU.  VDB).  Chesterfield  Co.:  Godfrey  8086  (DUKE); 

Radford  18646 (NCU).  Colleton  Co.:  Ahles  with  Bel!  I,'i4  51  (DUKE.  NCU).  Darlington  Co.:  22  Aug  K)08, 
Cokcr  s.n.  (NCU),  Edgefield  Co.:  Radford  30195  (NCUj  Georgetown  Co.:  Godfrey  8109  (DUKE),  Ker- 

shaw Co.:  Radford  29984  (NCU).  Lee  Co.:  Radford  29,540  (NCU),  Lexington  Co.:  Radford  298,56(NCU), 

Marion  Co.:  Bell  liOI2(NCU). Orangeburg  Co.:  Allies, 551,51  (NCU/ Richland  Co.:  Gatl/re_y50758(DUKE, 
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NC5C).  Sumter  Co.:  Freeman  57880  (NCUj.  TEXAS.  Hardin  Co.:  Parks  &  Cory  V1M5,  19900.  19902, 

19903  (TAES).  Jasper  Co.:  Correll  38UH  (SMIJJ;  22  Aug  1941,  Tharp  i.n.  (TAES).  Newton  Co.:  16  Sep 

1947,  Lay  s.n,  (TEX);  Cory  49807 (SMU). 

I  have  not  yet  seen  the  three  Anthenantia  in  one  place,  although  this  might  be 

possible  in  western  Louisiana  or  even  eastern  Texas.  But  were  such  to  happen, 

A.  villosa  would  be  distinguishable  at  a  glance.  It  is  the  most  robust  of  the  three, 

has  the  least  rusty  pigmentation  in  leaf  and  culm  (save  sometimes  for  pinkish 

internodes  and  spikelet  hairs),  has  generally  paler  vesture,  the  plants  therefore 

giving  the  overall  effect  of  pale  green.  The  lower  culm  leaves  are  more  visibly 

auriculate  and  tend  to  spread  more,  and  the  blade  margms  are  more  coarsely 

and  conspicuously  strumose-hirsute-ciliate.  Pigmentation  ol  anthers  and  of  the 

coriaceous  lemma  and  palea  is  paler.  The  hyaline  palea  of  the  lower  (brst)  flo- 
ret is  unique,  since  it  usually  has  rows  of  ascending,  long,  stiff,  pale  trichomes 

parallelling  and  external  to  each  of  the  two  keels  (see  fig.  4).  On  the  other  hand, 

in  character  of  culm,  in  pigmentation,  character  and  orientation  oi  leaves  and 

in  character,  shape,  and  indumentum  of  inflorescence,  it  is  easy  to  see  why  the 

other  two  have  traveled  under  the  same  epithet  for  such  a  long  time.  This  will 

be  discussed  under  A.  rufa. 

Anthenantia  villosa  occupies  the  driest  habitats  of  the  three.  It  extends  fur- 
ther up  sides  of  sandhills,  is  in  higher  zones  within  ecotones  between  uplands 

and  low,  and  is  m  the  higher  spots  in  flatwoods  and  savannas.  It  is  the  most 

frequent  associate  of  A ristic/d  striata  in  Longleaf  pine  sandhills.  Future  studies 

probably  will  show  that  there  is  genetic  exchange  between  it  and  A.  rufa  and  A. 

texa  na,  particularly  where  ecotones  have  been  broadened  through  disturbance. 

3.  Anthenantia  rufa  (Elliott)  Schultes,  Mant.  2:258. 1824.  (Figs.  3,  4).  BASlONYM: 
Aulaxanthus  rufus  Elliott,  Sketch  hot.  S.  Carolina  1:103. 1816.  Aulaxia  rufa  (Elliott) 
Nutt.,  Gen.  Pi.  1:47.  1818.  Panicum  rufum  (Elliott)  Kunth,  Revis,  GraniLn.  1:35. 
Monachnc  rufa  (ElliottJ  Bertolini,  Mem.  Reale  Accad.  Sci.  Inst.  Bologna  2:596,  t.  41, 

f .  1. 1850.  Type:  [SOUTH  CAROLIN  Al  "in  savannas,  and  damp  soils  in  the  pine  bar- 
rens, midway  between  Saltcatcher  bridge  and  Murphy's  on  the  Edisto,"  Elliott  523 

(number  assigned  by  Muhlenberg)  (holotype:  CHARIJ). 

Leptocoryphium  drummondii  Mull.  Berol,  Bot.  Zeitung  (Berlin)  19:314. 1861.  TVPO:  U.S.A.  LOUISI- 
,ANA:[1831-1832?lr.  Dnimmfniti. 

Perennial  (50-)60-125  cm  high,  loosely  caespitose,  perennating  by  short,  scaly 
rhizomes  from  older  shoot  bases.  Culms  slender,  wand-like,  lealiest  at  or  to- 

ward base.  Lowest  leaves  mere  scales,  transitional  to  principal  leaves  12-60  cm, 

with  blades  much  longer  than  sheath;  sheaths  often  red-brown  or  purple  tinged, 
variousl  y  folded  conduplicately,  narrowing  gradually  to  similarly  folded  blade, 

the  connecting  auricle  minute  or  not  evident  save  as  a  few  pilose  spreading  hairs 

at  ligule  ends  or  even  these  lacking;  ligule  wavy-transverse,  usually  a  narrow, 

erect  ridge  0.2-0.4  min  high,  typically  purplish,  its  upper  edge  papillate,  mi- 
nutely lacerate,  rarely  ciliolate  with  cilia  at  most  0.5  mm  (uppermost  leaves 
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.  Jmrr, 

FiG.3. /Inf/ienonf/fl  ri/ffl  (Ell.)  Schult.  (from /fra/ 90579).  A.  Habit  sketch.  B.  leaf  apex,side  view  (left),adaxial  edge  (right). 

C.  Leaf  blade/sheath  junction,  lower  leaf,  adaxial  view  (above);  leaf  blade/  sheath  junction,  adaxial  view,  ligule.  D.  Spikelet 

at  anthesis.  E.  "Cleared" fertile  lemma  with  young  developing  fruit.  F.  Adaxial  view  of  anther.  G.  Adaxial  view  of  first 
(lower)  palea  at  anthesis  (below  left);  side  view  of  upper  (second)  lemma  and  palea  (above  right).  H.  Perfect  floret, 

with  ripening  fruit  (right);  idealized  cross-section  of  perfect  floret,  including  lemma  (left).  I.  Three  views  of  ripe  fruit, 
side  view  (left),  hilum  side  (middle),  embryo  side  (right). 
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often  with  distinctly  longer  cilia!);  blades  mostly  erect  to  ascending-excurved, 

continuous  with  sheath  apex,  not  at  all  geniculate,  linear  to  linear-gladiate  or 

linear-  spathulate,  C3-)4-8(-10)  mm  wide,  I  lat  to  rounded-involute  or  variously 

folded-  conduplicate,  margms  entire,-  or  sparsely  pilose-ciliate  proximally,  or 

scabrid,  the  surfaces  pale  to  deep  green,  or  purple-tinged,  smooth  to  papillate 
or  scaberulous  on  the  costae,  apex  most  1  y  conduplicately  sharply  folded,  or  open 

at  a  wide  angle,  obliquely  broadly  acute,  apiculate.  Panicles  ovoid  to  lanceoloid, 

ellipsoid,  or  cylindric,  (8-)I0-20(-25)  cm,  branching  mostly  strongly  ascend- 
ing to  nearly  erect,  the  lowest  w^horl  of  ten  with  some  primary  branches  1/3  the 

total  panicle  length  or  more,  but  mostly  f  loriferous  to  near  base,  thus  the  inflo- 

rescence mostly  dense.  Spikelets  mostly  broadly  ellipsoid  to  obovoid,  3-4  mm, 
with  exposed  outer  surfaces  afternating  with  fongitudinaf  bands  ol  green  and 

red,  the  bands  of  trichomes  reddish  to  deep  purpfe,  rarely  pinkish,  very  rarely 

pale.  Lower  floret  usually  staminate,  o(  ten  sterile,  sometimes  perlect;  upper  flo- 

ret with  coriaceous  lemma  and  palea  deep  red-brown  or  castaneous,  appearing 
nearly  black,  the  hyaline  borders  broadening  distally,  there  ciliate,  often  crisped 

and  finely  ciliate  apically,  their  flower  usually  perfect.  Anthers  at  anthesis  nar- 

rowly oblong,  ca.  2-2.5  mm.  deep  purple-brown,  appearing  black.  Ripe  cary- 

opses  1.5-2  mm,  yellowish-brown. 

Distribution.— Sands,  sandy  peats,  silts  and  sandy  clay  of  pine  flatwoods 
and  bogs,  edges  of  bogs,  acidic  seeps  and  seep  slopes,  and  pine  savanna.  Coastal 

Plain  and  contiguous  geology  North  Carolina  south  to  peninsular  Florida,  w^st 

into  Louisiana,  possibly  eastern  Texas. 

Specimens  examined.— Note!  In  Smalls  Flora  of  the  Southeastern  United 

States  (1903,  p.  97)  appears  the  citation.,  under  Anthenantia  rufa  "A  form,  A. 
rufa  scabra  Nash,  differing  from  the  above  in  having  the  sheaths  and  blades 

scabrous,  occurs  in  similar  situations  in  South  Carolina,  but  mainly  from  Ala- 

bama to  Louisiana.  Fall."  This  information  appears  in  some  present-day  refer- 
ence sources,  but  inconsistently,  sometimes  the  taxon  being  given  as  a  variety, 

in  other  instances  as  a  "form"  (as  per  Small).  Since  Nash  and  Small  were  col- 
leagues at  the  New  York  Botanical  Garden,  and  since  Small  passed  along  the 

characteristics  in  1903  lor  what  he  relerred  to  as  a  form,  it  must  be  assumed 

that  the  name  received  no  further  published  attention.  1  have  been  unable  to 

find  any  actual  formaf  presentation,  and  Small  appears  to  ha\'c  let  the  matter 

lapse  as  ol  1903;  certainly  it  did  not  carry  forward  to  his  1933  "Manual."  What- 
ever the  case,  Nash  should  be  credited  \ox  his  observations,  it  is  true  that  there 

are  populations  ol  scabrid  A.  ruja  from  the  Carolmas  west  to  Louisiana,  and 

there  are  associated  characters  such  as  the  presence  (usually)  ol  a  tuft  of  pilose 

hairs  at  a  small  triangular  projection  where  ligule  meets  margin,  this  often  ac- 

companied by  a  short  line  of  slender  pilose  cilia  above  and  below  along  con- 
tiguous margin.  However,  these  latter  characters  tend  to  vary  independently,  as 

does  the  degree  ol  scabrosity  of  feaf  blades  and  sheaths.  My  own  conclusion  is 
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to  leave  the  situation  as  Small  had  it.  "Scabra"  morphs  show  a  gradation  west- 
ward, particularly  in  the  increase  of  scabrosity  and  hairs  at  and  around  the 

ligular  edge,  mostly  from  Alabama  and  panhandle  Florida  west  into  'Louisi- 
ana. Regrettably,  large  loans  I  rom  DUKE  and  NCU  were  annotated  A.  ruja  with- 

out checking  "scabra"  characters.  They  are  entered  with  an  asterisk  so  as  to  pro- 
vide an  idea  of  distribution  of  A.  ruJa  in  the  Carolinas,  and  a  more  careful  check 

for  the  few,  if  any,  "scabra"  morphs  will  be  made. 
Anthenantia  rufa  (Flliotr)  Schultes  forma  rufa 

ALABAMA.  Baldwin  Co.:  Krai  79274  (\T)Bj,  Butler  Co.:  Krai  6299H  (\'DB).  Conecuh  Co.:  Krai  H.']306 
(VDB);Kra/ 52367  (VDB).  Geneva  Co.:  McDamel  7958  (VDBJ;  Krai  52.367 (VDB).  Houston  Co.:  Mac- 

Donald  11801  (VDB);  MacDonald  3686  (VDB).  Mobile  Co.:  John  &  Connie  Taylor  15260  (BRIT). 

FLORIDA,  no  county  but  suspect  Duvaf  1883,  A.H.  Curtiss  (TAES).  Bay  Co.:  Krai  52190  (VDB);  Godfrey 

&  Houk  61532  (SMU).  Gadsden  Co.:  Krai  64456B  (VDB),  Liberty  Co.:  Godfrey  84413  (BRIT,  FSU). 

Wakulla  Co.:  HfntJcrson  63-1379  (SMU).  Walton  Co.:  Ward  7417  wilh  Hunter  (VDB).  Washington  Co.: 

Krai  with  Godfrey  5976  (DUKE,  FSU,  VDB).  GEORGL\.  Baker  Co.:  Krai  56732  (VDB).  Coffee  Co.: 

Krai  83766  (VDB).  Long  Co.:  Krai  18864  (VDB).  Pierce  Co.:  Krai  79975  (VDB).  Turner  Co.:  Krai  with 

Carter  84,177  (VDB).  Wayne  Co.:  Diinain  7670  (SMU).  Worth  Co.:  Krcil  81802  (VDB),  LOUISIANA.  St. 

Tammany  Parish:  17  Nov  1936,  Penfoiind  s.n.  (NO).  MISSISSIPPI.  Hancock  Co.:  Clarke  5890  (BRIT), 

Harrison  Co.:  Tracy  3819  &  8590  (TAES),  Jackson  Co.:  Tracy  82  (TAES),  Earle  239 A.  NORTH  CARO- 

LINA. Bladen  Co.:  khles  with  Leisner  33368;  Allies  37509*  (NCU)  Brunswick  Co.:  Blomquist  436 

(NCSC, SMU).  Craven  Co.:  Brown  2332  (TEX),  Duplin  Co.:  Allies 35796A*.  Pender  Co.:  Blomquist  10075, 

]0076(TEX),  AMe,s362.35(NCU,5-MU),  SOUTH  CAROLINA.  Bamberg  Co.:  Allies  37755  (NCU).  Ches- 

terfield Co.:  Radford  18760*  (NCU),  Georgetown  Co.:  Radford  31389*  (NCU), 

Anthenantia-rufa  (ElliottJ  Schultes  lorma  scabra  Nash 

ALABAMA.  Baldwin  Co.:  Wilhelm  J]88(VDB);  Krai  78172, 89038(VI3Bj.  Covington  Co.:  Duncan  et  al. 

14181  (SMU);  Krai  41655, 80081D, 86880 (VDB). Escambia  Co.:  Krai  .13829, 44787, 44885 (VDB),  Geneva 

Co.:  Krai  90294  (VDB),  Mobile  Co.:  Krai  26949, 93368  (VDB),  Monroe  Co.:  Krai  44380,  69624,  90519, 

90572  (VDB).  Washington  Co.:  TeLong 6818  (VDB);  Krai  25901,  90526, 90527  (this  last  one  first  iden- 
tified as  A.  villosa  because  of  pale  spikelets,  a  large  set  to  be  distributed,  (VDB),  FLORIDA.  Alachua 

Co.:  Silvcus  6742  (TEX),  Baker  Co.:  Godfrey  74696  (VDB).  Bay  Co.:  24  Oct  1980.  Athey  s.n.  (VDB) 

GEORGIA.  Tift  Co.:  Slu-p/iertl  237  (TAES),  Ware  Co.:  Silveus  534,5 (TEX),  Worth  Co.:  Krai  .5J,56y  (VDB). 

LOUISIANA.  St.  Tammany  Parish:  17  Nov  1938,  Penfound  s.n.  (NO),  Vernon  Parish:  Thomas  &•  Allen 

Fig.  4.  Idealized  sketches  of  floral  and  vegetative  parts,  Anthenantia.  A./,  texana  low/er  leaf,  small  sector  adaxial  side  of 

blade  (above);  sector  of  ligule,adaxial  side  of  leaf  (middle);  side  view  of  leaf  sheath/blade  junction,  showing  trichomes 

at  blade  base  and  on  auricle.  B.  Three  ligular  types,  idealized  iorA.  villosa,  with  three  cross-sections  (top);  side  view  of 

leaf/sheath  junction,  A.  villosa  (below).  C.  A.  rufa,  lower  leaf,  sector  of  ligule  and  cross-section  at  right  (above)-,  side 
view  of  leaf/sheath  junction,/!,  rufa  forma  rufa  (below  left)  and  forma  scabra  (below  right).  D. /I.  fexcjno  glume,  abaxial 

side  (top),  cross-section  (middle;  dots  for  nerves,  lines  for  hairs);  adaxial  view  (bottom).  E.  Opposing  lemma,  abaxial 

side  (top);  cross-sectional  ideogram  (middle);  adaxial  side  (bottom).  F.  Side  view  of /I.  rufa  spikelet,  lower  (staminate) 

flower  at  anthesis.  G.  Side  view  oiA.  /•ufc "upper" floret  at  anthesis,  stigmas  exserted  (left);  ideogram  of  cross-  section 
of  same  (right).  H.  Abaxial  view  of  first  (lower)  palea,  A.  villosa  (below),  ideogram  of  cross  section  of  same.  I.  Adaxial 

view,/l.  texana  staminate  flower  and  its  palea  just  prior  to  anthesis.  J.  A  cleared  second  (upper)  floret  of /I.  rufa  opened 

180  degrees,  the  perfect  flower  just  prior  to  anthesis.  K.  Idealized  view  of  young  gynoecium,  abaxial  side.  L.  Three  A. 

rufa  stamens  at  anthesis.  M.  Perfect  floret,/!  fjf/ienanf/o.  N.  Side  view  of  lower  (staminate)  flower,/!.  w7/oso,  just  prior  to 

anthesis.  0.  Side  view  of  lodicule,/!.  texana  showing  the  typical  nervation  (left);  ideogram  of  position  of  flower  parts, 

the  two  lodicules,  the  three  stamens  and  the  ovary  at  center. 
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98029  (NLU,  VDB);  7'liiinui.s  556cSM  VI^B;,  Washingion  Parish:  Krai  830-i3  (V13B).  MISSISSIPPI.  Han- 
cock Co.: /.mi  ̂^s  2lV)45  I  VDBj;  Stn^t^cnf  90071  SNlUj;  C/toie5«87  (BRIT  J.  Harrison  Co.:  7  rifcv  3819  iTAESi 

Stone  Co.:  Kail  9.3.351  CVDB),  NORTH  CAROLINA.  Hilchaxk  290aLj. 

CONCLUSION.S 

My  study  of  Anthcnantia  has  been  based  on  field  observation  along  with  care- 
fuf  artwork  and  morphologic  evaluation.  Such  foci  allow  the  following: 

1.  Anthcnai]tia,  so  lar  as  the  North  American  flora  is  considered,  is  a  dis- 

tmct  genus  ol  panicoid  grasses.  It  is  the  onfy  genus  m  our  area  to  combme  (1)  a 

scafy-rhizomatous,  loosefy  caespitose  fiabit  (2)  a  panicufate  inf  forescence,  with 

(3)  spif<elets  similar  to  those  of  Paniciim  but  lacking  a  first  glume,  (4)  the  sec- 

ond glume  and  first  femma  5-nerved,  with  at  least  the  median  three  flanked  by 
narrow  longitudinal  rows  of  elongate,  often  papillose-base  (strumose)  tri- 

chomes,  and  15)  two  llorets,  the  lower  "glumelike"  lemma  with  its  hyaline, 
bicarinatc  palea  enclosing  a  male  floret  or  sterile,  the  second  (or  upper)  femma 

and  palea  coriaceous,  enclosing  a  (usually)  perfect  floret. 

2.  A  third  "species-level"  taxon,  AnthcnanlUi  tcxana,  exists  west  of  the  Mis- 
sissippi Embayment,  where  it  may  share  area,  if  not  exact  habitat,  with  A.  villosa 

and  possibly  also  A.  rufa  in  eastern  Texas  and  western  Louisiana.  Anthenantia 

texana  may  actually  be  the  only  species  to  be  found  in  Arkansas. 

3.  An  examination  of  the  synonymy  and  taxonomic  dispositions  in  Anthcn- 
antia and  morphofogically  adjacent  genera  seems  (to  ine)  to  show  a  definitefy 

confused  set  o(  concepts.  Since  the  whofe  tribe,  for  that  matter  the  whole  family 

is  havmg  a  vigorous  and  very  controversial  "shakedown,"  it  is  useful  to  point 
out  two  genera  with  strong  resembfance  to  Anthcnantia,  namely  Lcptocory- 
phium  Necs  and  Mclinis  P.  Beauv  Lcptocoryphium  has  two  species:  L.  lanatum 

(Kunth)  Nees  ranges  from  Argentina  north  into  Mexico  and  the  Anti'lles,  in  the 

north  of  its  range  frequenting  pine  savanna,  oak-pme  land,  open  savanna,  and 

pasturage  within  these  systems.  In  short,  it  has  an  "Anthcnonf  ia-type"  habitat. 

My  first  encounter  with  the  species  was  m  Nicaragua  ("Zeylaya,  burnt  savanna 

by  road  to  Limbaika,  ca.  1  km  c  of  jet.  rd  to  Lim  baika,  lOJuly  1982,  R.  Kral64344'l. 
I  did  not  identify  the  plant  but  did  note  its  strong  resemblance  to  Anthcnantia. 

From  my  recent  examination  of  herbarium  material  and  from  excellent  de- 

scriptions by  Pohl  for  Flora  Mcso-america  (1994)  and  Flora  Nicaragua  (2001),  1 
am  further  intrigued.  The  species  is  described  as  having  a  cormose,  fibrillose 

base  but  otherwise  seems  to  differ  vegetativcly  from  Anthcnantia  in  no  signifi- 
cant way.  The  inflorescence  is  paniculate,  sinuously  branched,  the  spikelets  are 

snnilar  in  design,  the  lower  glume  is  lacking,  the  second  glume  and  lower  palea 

have  the  same  nervation,  with  trichomes  elongate  and  in  longitudinal  rows. 

The  only  significantly  diflerent  character  state  in  the  spikelet  seems  to  be  in 

the  lower  I  loret,  which  has  no  palea  and  which  is  sterile.  The  upper  floret  in 

character  and  dimensions  of  lemma  and  palea  and  in  perianth,  stamens,  and 
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gynoecium  is  very  similar.  The  fruits  are  similar.  1  suggest  that  if  a  tight  de- 
scription of  Leptocoryphium  were  spaced  so  that  a  similar  one  ol  Anthcnantia 

were  laid  in  on  alternate  lines,  there  would  be  a  strong  agreement.  It  is  signiti- 
cant  that  one  of  the  inost  excellent  of  oloservers,  George  Bentham,  treated  L. 
lanatum  as  Anthenantia  lanatu  (Kunth)  Benth. 

Melinis  P.  Beauv.,  an  African  genus  of  22  species,  also  is  similar  to 

Anthenantia  but  appears  to  be  a  more  distant  relative  and  is  in  iact  placed  m 

subtribe  Melinidinae  by  current  authors,  while  Anthenantia  and  Leptocory- 

phium are  morphologically  aligned  with  subtribe  Digitarimae.  The  two  spe- 
cies of  Melinis  in  the  Americas  are  the  weedy  invasives  M.  repcns  (Willd.)  Zizka 

ssp.  rcpens  (Rhynchektrum  repcns  iWiUd.l  C.E.  Hubb.  =  R.  roscum  (Nees)  Stapf 

&•  C.E.  Hubb.)  and  M.  nnnutiflora  P.  Beauv,  which  are  rapidly  occupying  dis- 

turbed sandy  or  gravelly  areas  (overfarmed  situations,  fields,  railroad  rights^ 
of-way,  etc.).  The  former  has  gotten  into  the  range  (if  not  the  habitat)  of 
Anthenantia  in  northern  Florida,  south  Georgia,  and  Texas.  The  latter  is  so  far 

confined  to  Florida.  A  quick  scan  of  a  living  M.  repcns  makes  one  note  the  strong 

resemblance  to  A.vil losa.  The  general  dimensions  of  culm,  leaf  (shape,  surfaces, 

ciliate  blade  margins,  the  geniculate  "bend,"  the  character  of  ligule  and  auricle) 
and  the  feathery  panicle  of  pinkish  to  silvery-white  hairy  spikelets,  all  are  de- 

ceptively similar.  However,  a  closer  look  reveals  a  dilferent  plant  base,  namely 

caespitose  but  not  rhizomatous,  the  culms  often  short-decumbent,  themselves 
geniculate  at  base  and  with  adventitious  roots.  In  the  panicle  the  spikelets,  at 

first  appressed-silky-pubescent,  later  "fuzzy"  with  elongate  spreading  trichomes, 
are  superficially  similar  to  Anthenantia,  but  a  closer  inspection  reveals  (a)  lat- 

eral compression  rather  than  dorsiventral,  (b)  two  glumes,  both  keeled  apically 

and  aristate,  and  (c)  second  glume  and  lower  lemma  about  equal  in  length  with 

lower  half  gibbous,  the  rounded  backs  prominently  pustular-papillose,  the  hairs 
liberally  interspersed,  not  in  longitudinal  rows,  the  upper  half  abruptly  narrowed 

to  a  strongly-laterally  compressed,  keeled,  aristate  (in  the  glume)  beak.  Finally, 
while  the  two  florets  are  similar  in  composition  to  Anthenantia  (lower  floret 

with  a  hyaline,  2-keeled  palea  and  tristaminate  flower,  the  upper  one  typically 

perfect  and  navicular)  the  lemma  and  palea  are  chartaceous  rather  than  coria- 
ceous and  show  a  slight  lateral  compression.  The  caryopses,  while  slightly  similar, 

also  show  bilateral  symmetry  and  an  eccentric  style  base. 

Thus,  1  have  the  impression  that  Leptocoryphium,  having  so  many  charac- 
ters in  common,  could  indeed  be  merged  with  Anthenantia,  an  opinion  already 

given  by  George  Bentham.  For  Melinis,  on  the  other  hand,  the  symmetry  of 

spikelet,  the  presence  of  two  awned  glumes,  the  disposition  of  hairs  and  papif- 
lae  on  the  laterally  (rather  than  dorsiventrally)  compressed  scales  or  their  tips, 

and  the  chartaceous,  rather  than  coriaceous,  laterally  compressed  upper  floret 

constitute  a  significant  set  of  differences  and  suggest  a  different  evolutionary 
alliance. 
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ABSTRACT 

Calamagrostis  coahuUensis  P.M.  Peterson.  Soreng  &  Valdes-Reyna.  sp.  nov.,  and  Calamagrostis  dharicata 
P,  M.  Peterson  &  Soreng,  sp,  nov.,  from  Mexico  are  described  and  illustrated,  Ca  lamagrostiscoali  u  i  Icnsis 

occurs  on  calcareous  slopes  m  the  mountains  of  soutlieastern  Coahuila  and  soutfiwestern  Nuc\o 

Leon;  and  C  divaricata  occurs  on  moist  slopes  and  mossy  cliffs  of  southwestern  Durango. 

Calamagrosliscoahuilcnsis  is  morphofogically  similar  to  C  purpu  rasccns  but  dil  Icrs  by  having  shorter 

anthers  (1-1.2  mm  long),  nearlysmoothligules,scaberulousrachises,  glabrous  or  minutely  ant rorsely 
scabrous  sheath  summits,  and  somewhat  dense  but  not  spikelike,  greenish  panicles,  Calamagrostis 

divaricata  seems  morphologically  allied  to  C  pringlei  but  differs  by  having  wider  panicles  (4-10 

cm)  with  branches  reilexed  spreading  and  divaricate,  shorter  spikelets  (.3.4-4.3  mm  long),  shorter 

glumes  (3.4-4,3  mm  long)  that  are  both  Iveined,  and  shorter  lemmas  (3,8-4.3  mm  long)  with  an 
awn  inserted  on  upper  1/4  to  1/3. 

RESUMEN 

Se  describen  y  se  ilustran  para  Mexico  Calamagrostis  coahuUensis  RM,  Peterson,  Soreng  &  Valdes- 
Reyna,  sp,  nov,,  y  Calamagrostis  divaricata  RM,  Peterson  &  Soreng,  sp,  nov,  Calamagrostis  coahuihnsis 

se  encuentra  en  laderas  calcareas  en  las  montafias  del  sureste  del  estado  de  Coahuila  y  suroeste  del 

estado  Nuevo  Leon:  y  C  divaricata  se  encuentra  en  laderas  humedas  y  riscos  musgosos  del  suroeste 

del  estado  de  Durango,  Calamagrostis  coahuUensis  es  morlologicamente  siinilar  a  C,  purpurasccns 

pero  difiere  en  poseer  anteras  mas  cortas  (1-1.2  mm  largo),  ligulas  casi  lisas,  raquis  escaberuloso,  apices 
de  las  vainas  glabros  o  escasamente  con  escabrosidad  antrosa,  y  paniculasdensas  pero  no  espigadas, 

de  color  verdusco.  Calamagrostis  divaricata  parece  morfologicamente  relacionado  a  C.  pringlei  pero 

difiere  en  poseer  paniculas  mas  amplias  (4-10  cm)  con  ramificaciones  rellexas,  extendidas  y 

divaricadas,  espiguillas  mas  cortas  (3,4-4,3  mm  largo),  glumas  mas  cortas  (3,4-4,3  mm  largo)  ambas 

uninervadas,  y  lemas  mas  cortas  (3.8-4.3  mm  largo)  con  una  arista  insertada  desde  1/4  hasta  1/3 
arriba  de  la  mi  tad. 

Calamagrostis  is  characterized  as  having  single-!  lowered  spikelets,  one  or  three- 
veined  glumes  as  long  or  exceeding  the  floret  in  length  (rarely  slightly  shorter), 

non-keeled  lemmas  that  are  membranous  or  cartilaginous  (infrequently  hya- 
line), usually  with  a  single  dorsally  attached  awn  (rarely  awnless),  a  callus  with 

a  crown  of  hairs,  caryopses  with  short  hilums  and  without  apical  hairs,  and 
lodicules  that  are  apically  membranous  (Clayton  &  Renvoize  1986;  Watson  & 

SIDA21(1):311 -320.2004 
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Dallwitz  1992).  Worldwide,  Calamagrostis  includes  between  230  (Watson  &r 

Dallwitz  1992)  and  263  (reported  by  D.  Clayton  &r  B.  Simon,  pevs.  comm.  2004) 

species.  In  North,  Central,  and  South  America  131  species  are  reported  in  Soreng 

et  al.  (2003).  In  Mexico  the  lollowing  11  species  ol  Cdlamd^i^wstis  are  recognized: 

C.  crcctijoUa  Hitchc,  C.  cnantha  (Kunth)  Steud..  C.  guatcmalcnsis  llitchc,  C. 

intenncdia  (J.  Presl)  Steud.,  C.  ondzcihcic  (Rupr.  e.\  E.  Fourn.)  Beal,  C.  piinglci 

Scribn.  ex  Beal,  C.  pu  rpu  rascens  R.  Br.,  C.  rigcsccns  (j.  Presl)  Scribn.,  C.  tolucensis 

(Kunth)  Trin.  ex  Steud.,  C.  valida  Sohns  lsyn.=C.  ivcvauglici  Sohns;  McVaugh 
(1983)  was  the  lirst  to  select  this  name  as  a  synonym,  see  Article  1 1.5  for  equally 

published  species  in  the  Code  ol  Botanical  Nomenclature  (Greuter  et  al.  2000)1, 

and  C.  vukaniLci  Swallen  (Chimal  1987;  Hspcjo-Serna  et  al.  2000). 
While  collecting  grasses  and  specilically  searching  lor  unique  lorms  ol 

Tnsctum  in  Durango,  Mexico  (Finot  et  al.  2004)  in  the  fall  of  200.3  the  first  au^ 
thor  gathered  a  specunen  that  seemed  to  be  an  undescribed  species.  At  lirst 

glance  this  specimen  appeared  to  be  two  or  rriorc  I  lowered  but  upon  closer  in- 
spection and  under  magnilication  all  spikelets  contanied  a  single  I  loret.  Al  ter 

studying  morphologically  similar  material  from  Mexico  collected  by  the  lirst 

author,  an  additional  undescribed  species  was  lound  m  Coahuila.  The  two  new 

species  are  clearly  members  ol  subfamily  Pooideae,  tribe  Poeae,  subtribe 

Agrostidinae  (Soreng  et  al.  2003,  2004).  We  describe  these  two  specimens  as 

new  species  of  Cahimagm:<tis. 

Calamagrostis  coahuilensis  RM.  Peterson,  Soreng  &  Valdes-Reyna,  sp.  nov.  (Figs. 
1,  2).  T\  rr-  MHXICO.  Cc:)AtlUlLA.  Sierra  Madre  Oriental,  32  mi  SE  of  Saltillo  and  8 
mi  SI:  of  Jamc  on  road  ro  Sierra  La  Viga,  3240  m.  29  Sc]:)  1990,  RM.  Pctersoi].  C.R. 

Aundblc  &j.  Vcildcs-Rcyua  10051b {l\o\xy\'\PF:.  US'j. 

A  Calamii\^i'osli  imipunisci'nii  R3r.  antlicrls  1-1.2  mm  longis.  ligulis  Icrc  lai-\'i,i;ai  is,  rliucliibus 

scaberulis,  \'agina  apicali  ghibra  \'cl  scabi'clla  aninirsc.  panicuhs  aHquaniuin  densis  sccl  non  spicae 
similibiLS,  viridis.  reccdit, 

Caespitcise  perennial  with  intravaginal  and  extravaginal  shoot  initiation. Culms 

(22-)40-100cm  rall,erect,glabrous;internodes glabrous.  Sheaths 6-28 cm  long, 
shorter  than  the  mternodes,  glabrous,  olten  librous  below  with  age;  margins 

smooth;  cataphylls  and  K^wer  sheaths  glabrous;  summit  glabrous  or  minutely 

antrorsely  scabrous.  Ligules  5-8  mm  long,  membranous  olten  lacerate,  Hrmer 

below,  nearly  smooth,  apex  obtuse  to  acute.  Blades  8-20  cm  long,  2-4  mm  wide. 

Hat.  apically  acuminate,  glabrous,  scabrous  abo\'e.  Panicles  (7-)9-20  cm  long, 

0.5-1.2  cm  wide,  contracted,  somewhat  dense  but  not  spike-like,  greenish;  ra- 

chis  scaberulous;  inl  K^'escence  branches  mostly  2-10  cm  long  below,  the 

branches,  ascending  and  tighth'  appressed,  mostls'  I  lorilerousnear  base,  one  or 

two  per  node.  Spikelets  5.8-7.2  mm  long,  1-t lowered,  tightly  appressed  to  the 

branches,  dark  greenish;  pedicels  0.6-4  mm  long,  ascending,  scaberulous; 

rachilla  2.4-3 mm  long, covered  with  still  hairs,  the  hairs 0.5-1  mm  long. Glumes 

5.8-7.2  mm  long,  lanceolate,  about  ccjual  or  subequal  in  length,  longer  than  the 
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hQ.l.CalamagrostiscoahuHensis {Peterson, Annable&Valdes-Reyna  J005 /6). A. Habit. B. Inflorescence. C. Sheath, ligule, 

and  blade.  D.Spikelet.E.  Lower  glume,  dorsal  view.  F.  Upper  glume,  dorsal  view.  G.  Floret,  lateral  view.  H.  Lemma,  lateral 

view.  I.  Lemma,  dorsal  view.  J.  Palea  with  rachilla,  dorsal  view.  K.  Stamens.  I.  Pistil.  M.  Lodicules.  N.  Caryopsis,  dorsal 

view. 
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200  miles 

■  -  C.  divaricata 

A  -  C.  coahuilensis  k    V 
,  I     San  Luis  "\   Tamaulipas 

1     /  Zacatecas''\    Potosi      ̂ ^^.,  ( 

Fic.  2.  Distribution  of  Calamagrostis  coahuilensis  and  C.  divaricata  in  Mexico. 

floret,  membranous,  1-vemed,  scaberulous  along  veni;  margins  hyaline;  apex 
acute.  Lemmas  5-5.7  mm  long,  lanceolate,  membranous,  yellowish-green,  con- 

spicuously 5-veined  near  base,  scaberulous,  awned;  apex  acute,  entire  or  bifid; 
awn  8~10  mm  long,  golden  below  and  purplish  above,  borne  near  the  base  on 
the  lower  1/6,  inserted  in  a  groove  below  and  twisted  and  once-geniculate  above; 
callus  obtuse  with  white  hairs,  the  hairs  0.8-1.8  mm  long.  Paleas  5-5.6  mm  long, 
about  as  long  as  the  lemma,  hyaline,  2-veined,  the  veins  scaberulous,  green;  apex 
acute,  entire.  Lodicules  ca.  1  mm  long,  hmceolate,  lobed,  glabrous.  Stamens  3;  an- 

thers 1  -1.2  mm  long,  purple.  Ovary  ca.  0.2  mm  long,  glabrous;  styles  2,  separate; 
stigmas  2,  feathery,  whitish.  Caryopses  2-2.5  mm  long,  fusiform,  light  greenish. 

Phenology.— Flowering  in  late  August,  September,  and  early  October. 
Distribution— Ccilamagmslis  coahuilensis  is  known  (rom  the  mountains 

of  Coahuila  and  Nuevo  Leon  growing  on  calcareous  slopes  with  Abies  mexicana 
Martinez,  Pinus  culmirncola  Andresen  &  Beaman,  P.  hartwegii  LindL, 
Hesperostipa  spartea  (Trin.)  Barkworth,  Poa  rupreehtii  Peyr,  Holodiscus discolor 
(Pursh)  Maxim.,  Quercusgreggii  (A.  DC.)  Trel.,  and  scattered  Populustremuloides 
Michx. 

Additional  specimens  examined  (par/Viypes):  MEXICO.  Coahuila:  municipiode  Arteaga,  near  summit 

of  Coahuiion.  S\'-  of  .Saii  Anionio  de  l.as  Alazanas  and  SF  of  Saltillo.  3f20  m,  17  Oct  1989.  P.M.  Pctcr- 

siui.J.  W(/dcs-Rcv/Kifv /.A.  V^i /lcin-((/8.5'J9{  A NSM,  US):  29  Aug  1986, /.A.  Mel  )()iui/tilTi;XJ.Niievo  Leon: 

municipio  de  Galeana,  Cerro  el  I'otosi.  3600  m,  3  Aug  1989,  A.  Garcia-Arevalo  66  (ANSM,  CllDlRj; 
cumbre  de  Cerro  Porosi.  ca.  Galeana.  29  Aug  1986,  /A.  M<:Donald  (TEX);  Ladera  S,  26 Jul  1985, J.A. 

McDonald  (THXJ;  /.  Ochoa-CuiUcnunil  9S.i  ICOCA). 
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Calamagrostis  divaricata  P.M.  Peterson  &  Soreng,  sp.  nov.  (Figs.  2,  3).  Type: 
MEXICO.  DURANGO.  Sierra  Madre  Occidental,  ca.  3  mi  S  of  Hwy  40  at  Mexiquillo, 

Arroyo  Paso  Resbaloso  (23°42'46.2"N-105°39'45.1"W),  2520  m,  14  Sep  2003,  P.M. 
Peterson,  M.S.  Gonzdkz-Elizondo  &  G.  Tena-Gonzdlez  17774  CiiOLOTYri-:  US!; 
ISOTYPES:  ANSM!,  CHDIR!,  MO!,  RSA!,  US!). 

A  Cahuvav,msti  pyinglci  Scribn,  e,\  iieal  [laniculis  -'i—\0  cm  latis,  ramis  rel  lexis,  eliusis  el  du'aricatis. 

spicLilis  3.4-4.3  mm  longis.glumis  3.4-4.3  mm  longi.s,  univcnis.  I cmmatibus  3.8-4.3  mm  longis.  arista 

iiLserta  su|iera  1/4-1/3,  recedil. 

Loosely  caespitose  perennial  with  short  rhizomes  and  extravaginal  shoot  ini- 

tiation. Cuhiis  52-96  cm  tall,  erect  to  slightly  decumbent  near  base,  glabrous; 

internodes  glabrous.  Sheaths  8-20  cm  long,  shorter  or  longer  than  the  intern- 

odes,  glabrous;  margins  smooth;  cataphylls  and  lower  sheaths  glabrous;  sum- 

mit glabrous.  Ligules  2-3.6  m.m  long,  membranous  olten  lacerate,  decurrent 

below;  apex  truncate,  ciliolate.  Blades  1 5-60  cm  long,  1-3  mm  wide,  flat  or  invo- 

lute, apical ly  acumitiate,  glabrous,  scabrous  above.  Panicles  9-16  cm  long,  4-10 

cm  wide,  ovate,  open,  lax,  sparsely  flowered,  greenish;  rachis  scaberulous;  in- 

florescence branches  mostly  2-8  cm  long  below,  the  branches  delicate,  ascend- 
ing and  spreading,  naked  near  base,  whorled;  lower  inflorescence  nodes  with 

3-6  branches.  Spikelets  3.4-4.3  mm  long,  1-flowered,  spreading  from  the 

branches,  yellowish-green;  pedicels  1-5  mm  long,  ascending  to  reflcxed  and 

spreading,  scaberulous;  rachilla  1.6-1.9  mm  long,  covered  with  stiff  hairs,  the 

hairs  up  to  1.5  mm  long.  Glumes  3.4-4.3  mm  long,  lanceolate,  about  equal  in 

length,  shorter  or  longer  than  the  lloret,  membranous,  l-vemed,  scaberulous 

along  vein;  margins  hyaline;  apex  acute  to  acuminate.  Lemmas  3.8-4.3  mm  long, 

lanceolate,  membranous,  yellowish-green,  5-veined,  scaberulous,  awned;  apex 

acute,  entire;  awn  4-6  mm  long,  yellowish,  borne  on  the  upper  1/3  or  1/4,  straight 

or  twisted  and  once-geniculate;  callus  obtuse  with  short  white  hairs,  the  hairs 

0.2-1  mm  long.  Paleas  3.8-4.4  mm  long,  as  long  or  slightly  longer  than  the 

lemma,  hyaline,  2-veined,  the  veins  scaberulous,  green;  apex  acute,  entire.  Lodi- 

cules  0.7-0.8  mm  long,  lanceolate,  lobed,  glabrous.  Stamens  3;  anthers  1.8-2.2 

mm  long,  yellow.  Ovary  0.2-0.4  mm  long,  glabrous;  styles  2,  separate;  stigmas 

2,  feathery,  whitish.  Caryopses  1.8-2.5  tnm  long,  fusiform,  light  brownish. 

Phc  MoIog3/.— Flower  i  ng  in  Septetriber 

Distribution.— Calamagrostis  divaricata  is  known  only  from  the  type  lo- 
cality growing  on  moist  slopes  and  mossy  clills  with  Pi  nus  cooperi  C.E.  Blanco, 

jR  durangensis  Martinez,  Pfljyacahuite  C.Ehrenb.  exSchltdl.,  Quercussideroxy  la 

BonpL,  Arbutus  occidenlalis  McVaugh  &  Rosatti,  Cupressus  arizonica  Greene, 
and  MuhJenbcriiia  alaiuosac  Vasey. 

DISCUSSION 

Calamaii^rostis  coahuilcnsis  remained  undetected  by  biologists  lor  almost  19 

years.  The  first  collections  of  this  species  were  apparently  made  by  McDonald 
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0.5mm 

h<c3Xalamagrostisdivaricata{Peterson,Gonzdlez-Elizondo&Tena-Gonzdlez  17774). LHabltZAnMiscence.C.Sh&ath, 

ligule,  and  blade.  D.Spikelet.E,  Lower  glume,  dorsal  view.  F.  Upper  Glume,  dorsal  view.G.Lemma.dorsal  view.  H.  Lemma, 

ventral  view.  I.  Palea  with  rachilla,  dorsal  view.  J.  Palea, dorsal  view.  K.  Stamens  and  pistil.  L.  Gynoecium,  mature.  M. 

Lodicules. 
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in  1985  from  the  Cumbre  de  Cerro  Potosi.  All  specimens  that  we  have  seen  from 

Coahuila  and  Nuevo  Leon  that  were  previously  determined  as  C.  pu  rpu  rascens 

or  C.  pringlei  are  C.  co  ah  idle  n  sis.  Therefore,  C.  purpurascens  is  not  found  in 

Mexico.  Calamagrostis  coahuilcnsis  is  morphologically  similar  to  C. 

purpurascens,  but  can  be  separated  from  the  latter  by  having  anthers  that  are 

shorter  (f-1.2  mm  long),  ligules  that  are  nearly  smooth,  a  scaberulous  rachis, 

sheath  summits  that  are  glabrous  or  minutely  antrorsely  scabrous,  and  green- 
ish panicles  that  are  somewhat  dense  but  not  spikelike  (Table  I).  Populations  of 

C.  coahuiknsis are  separated  irom  the  closest  known  locality  of  C.purpu  rasccns 

in  the  Sangre  de  Cristo  Mountains,  Taos  County,  New  Mexico  (Allred  1993)  by 

over  800  mi.  McDonald  (1990)  and  Garcia- Arevalo  and  Gonzalez-Elizondo 

(1991)  first  reported  C.  purpurascens  from  Coahuila  and  Nuevo  Leon,  Mexico. 

Apparently  Manuel  Gonzalez-Ledesma,John  Reeder,  and  Charlotte  Reeder  iden- 

tified the  grasses  for  McDonald  (1990)  since  they  appear  in  the  acknowledg- 

ments for  having  reviewed  that  family.  This  is  not  surprising  since  m  most  char- 
acteristics the  range  of  variation  in  C.  coahuilcnsis  overlaps  that  of  C. 

pu  rpu  rasccns.  An  adequate  illustration  iOchoa  983)  of  the  new  species  appears 

in  Beetle's  (f987)  treatment  of  the  grasses  of  Mexico,  although  he  referred  to  it 
as  C.  pringlei. 

It  is  surprising  that  C.  divaricata  is  known  only  from  a  single,  recent  col- 
lection since  it  occurs  near  a  rather  heavily  used  tourist  destination. 

Calamagrostis  divaricata  seems  morphologically  allied  to  C  pringlei  and  can 

be  differentiated  from  the  latter  by  having  wider  panicles  (4-10  cm)  with 

branches  ref lexed  spreading  and  divaricate,  shorter  spikelets  (3.4-4.3  mm  long), 

shorter  glumes  (3.4-4.3  mm  long)  that  are  both  1-veined,  and  shorter  lemmas 
(3.8-4.3  mm  long)  with  an  awn  inserted  on  upper  1/4  to  1/3  (Table  1.). 

The  infrageneric  classification  of  Calamagrostis  has  not  been  critically 

tested,  and  it  is  not  usually  discussed  for  the  New  World,  other  than  the  accep- 
tance of  the  segregate  genus  Deyeuxui  by  some  South  American  taxonomists 

(Rugolo  de  Agrasar  1978,  1998;  Villavicencio  1995).  The  genus  (including 

Deycuxia)  is  divided  into  at  least  lour  subgenera  with  many  sections,  subsec- 
tions, and  series  (Rozhevits  &  Shishkin  1963;  Tzvelcv  1976;  Wasiljew  1960).  All 

of  these  Russian  agrostologists  placed  C.  purpurascens  in  Calamagrostis  sect. 

Deyeuxia  (Clarion  ex  R  Beauv)  Rchb.,  and  Wasiljew  (whose  classilication  was 

world-wide  in  scope)  placed  C. pringlei  in  the  same  section.  Several  infrageneric 
taxa  were  accepted  for  the  New  World  (Soreng  et  al.  2003).  Based  on  callus  hair 

length  (1/2  or  less  the  lemma  length),  lemmas  membranous,  and  presence  ol  a 

well-developed  rachiUa  extention,  both  of  the  new  species  appear  to  belong  in 
Calamagrostis  subgen.  Deyeuxia  sect.  IJeyeuxia.  A  key  lor  separating  the  two 

new  species  from  other  species  ol  Cahimagrosi  is  in  northern  Mexico  (Chihua- 
hua, Coahuila,  Durango,  Nuevo  Leon,  Sinaloa,  and  Tamaulipas)  lollows. 



Table  1 .  Salient  features  comparing  Calamagrostis  coahuilensis,  C.  divaricata, C pringlei,  C. purpurascens,  and  C  valida. 

Characters C.  coahuilensis C.  divaricata C.  pringle 
C.  purpurascens 

C.  valida 

Cataphylls  &  lower  leaf 

sheath  abaxial  surface 

Leaf  sheath  summit 

abaxial  surface 

Leaf  blade  &  ligule 

adaxial  surface 

Inflorescence  width 

Inflorescence 

branches, 

arrangement  & 

spikelet  placement 

Spikelet  length 

Spikelet  color 

rachilla  length 

rachilla  hair  length 

Glumes  length 

Upper  glume, 
number  of  veins 

Lemma  length 

Lemma  surface 

Lemma  veins,  aspect 

Lemmatal  awn  insertion 

Lemma  apex 

Callus  hair  length 

Anther  length 

Anther  color 

glabrous 

glabrous  or  minutely 

antrorsely  scabrous 

glabrous  or  nearly 

smooth 

0.5-1.2  cm 

ascending  and 

closely  appressed; 

ifloriferous  to  base 

5.8-7.2  mm 

greenish 2.4-3  rTim 

0,5-1  mm 

5.8-7.2  mm 

one 

5-5.7  mm 

smooth 

conspicuous 

base,  lower  1/6 

entire  or  bifid 
with  age 

0.8-1.8  mm 

1-1.2  mm 

purple 

glabrous 

glabrous 

glabrous 4-lOcm 

ascending, 

reflexed  spreading 

to  divaricate,  not 

floriferous  to  base 

3.4-4,3  mm 

yellowish-green 1.6-1 .9  mm 

0.8-1.5  mm 

3.4-4.3  mm one 

3.8-4.3  mm 

scaberulous 

inconspicuous 

upper  1/4  to  1/3 
entire 

0.2-1  mm 

1.8-2,2  mm 

yellow 

densely  hirtellous 

glabrous 

glabrous 2-4  cm 

ascending,  loosely 

appressed  or 
spreading;  not 
floriferous  to  base 

(4.5-)5-5,8  mm 

pale  green  to  purplish 
1.5-2  mm 1-2  mm 

(4.5-)5-5.8  mm 
three 

4.5-5  mm 

scaberulous 

inconspicuous 
lower  1/3  to  middle 

entire 

glabrous  or 
scaberulous 

glabrous  or  minutely 

retrorse-Strigulose 

scabrous 

0.8-1,5  cm 

ascending  and 

closely  appressed, 

spike-like; +floriferous  to  base 
5-9  mm 

yellowish-purple 
1.8-3  mm 1-2  mm 

5-9  mm 

one 
4-7  mm 

scaberulous 

inconspicuous 
lower  1/6  to  1/3 

bifid 

glabrous 
Densely  hirtellous 

sparsely  hirtellous 

(1  5-)4-10cm 
ascending,  appressed 

to  base  spreading;  ± 

floriferous  to  base 
4-6.5  mm 

yellowish-purple 
1.5-2  mm 2-3  mm 

3.4-6.5  mm 

(one)  three 

3.4-5  mm 

smooth 

inconsp./conspicuous 

near  middle 

two  or  four  setae  or 

teeth  (prolongation of  veins) 

0.2-1  mm 
0.7-2  mm, 

occasionally  absent 

1.3-2.8(-3.5)  mm o 

so 

o 

2.2-2.4  mm 
1.5 -3.5  mm 1.4-2.2  mm 

yellowish-purple purple  or  yellow 
yellow  or  purple 

:= 
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KEY  TO  THE  SPECIES  OF  CALAMAGROSTIS  IN  NORTHERN  MEXICO 

1.   Panicles  0.5- 1.5  cm  wide, contracted, densely  flowered;  lemma  awn  inserted  at  base 

or  on  lower  1/6  to  near  lower  1/4;  anthers  1  - 1.2  mm  long    Calamagrostis  coahuilensis 

1.  Panicles  1.5-10  cm  wide,  narrow  to  open  and  loosely  flowered;  lemma  awn  in- 

serted from  lower  1/3,  middle,  and  upper  1/4;  anthers  1.4-2.4  mm  long. 
2.   Lemma  apex  with  two  or  four  setae  or  teeth  (prolongation  of  veins);callu5  hairs 

1 .3-2.8  mm  long;  rachilla  hairs  2-3  mm  long;  leaf  blade,  ligule,  and  summit  of 
sheath  sparsely  hirtellous    Calamagrostis  valida 

2.   Lemma  apex  entire  and  without  setae  or  teeth;callus  hairs  0.2-1  mm  long;rachilla 

hairs  0.8-2  mm  long;  leaf  blade,  ligule,  and  summit  of  sheath  glabrous. 

3.   Upper  glume  3-veined;spikelets  (4.5)  5-5.8  mm  long;lemmas  4.5-5  mm  long, 

awn  inserted  on  lower  1/3  to  middle;  panicles  2-4  cm  wide,  the  branches 

loosely  appressed  or  spreading  but  not  divaricate     Calamagrostis  pringlei 

3.  Upper  glume  1 -veined;  spikelets  3,4-4,3  mm  long;  lemmas  3.8-4.3  mm  long, 

awn  inserted  on  upper  1/3  to  1/4;  panicles  4-10  cm  wide,  the  branches  re- 
flexed  spreading,  divaricate      Calamagrostis  divaricata 
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ABSTRACT 

Rhodiola  wsea  is  a  widespread  species  in  Norway.  It  is  well  known  in  Norwegian  folk  tradition,  with 

a  variety  ol  vernacular  names,  of  which  many  rellect  its  traditional  uses.  Past  use  as  a  cure  for  scurvy 

in  cattle  may  explain  names  with  the  prefix  kalv-  ("calf").  Its  widespread  use  as  a  hair  wash  is  also 
reflected  in  vernacular  names.  In  the  past,  Rhodiola  was  planted  on  turf  roofs  to  protect  them  from 

fire.  i.e.  as  an  apotropaic  (supposedly  averting  e\'il  torccsj,  this  tradition  is  docuinented  as  early  as  the 
i3th  century. 

SAMMnNDRAG 

Rosenrot  Rhodiola  rosea  er  en  vanlig  og  vidt  utbrcdt  art  i  Norge.  Den  er  vel  kjent  i  folketradisjonen, 

med  en  lang  rekke  folkelige  navn.  En  god  del  av  disse  gjenspeiler  artens  tradisjonelle  bruksomrader. 

Bruk  som  et  botemiddel  mot  skjorbuk  hos  kyr  kan  forklare  de  mange  navnene  pa  kalv.  Den  flittige 

bruken  til  harvask  gar  likeens  igjen  i  mange  lokale  navn.  Tidligere  ble  rosenrot  of  te  planter  pa  tovtak 

for  a  beskytte  dem  mot  brann,  dvs.  som  er  vernerad;  denne  tradisjonen  er  dokumentert  allerede  pa 

1200'tallet. 

INTRODUCTION 

Rhodiola  rosea  L.  (Crassulaceae)(syn.  5t'duni  rosea  (L.)  Scop.,  5.  rhodiola  DC.)  is 
a  common  species  in  the  mountains  and  coastal  districts  of  Norway,  occurring 
abundantly  both  on  coastal  cliffs  and  in  alpine  habitats,  from  sea  level  to  2280 
m  a.s.l.  in  the  mountains  of  Central  Norway  (Elven  1994).  The  lowland  plants 

belong  to  subsp.  rosea,  whereas  those  oi  high  mountain  habitats  are  similar  to 
the  arctic  subsp.  arctica  (Boriss.)  A.  &  D.  Love  (Elven  1994).  The  species  as  such 
is  easily  recognizable. 

The  genus  Rhodiola,  formerly  often  included  in  Sedum,  comprises  about 
50  species,  centered  on  the  mountains  of  East  Asia  (Springate  1995).  Whereas 
Sedum  has  hermaphroditic  flowers,  many  Rhodiola  species,  including  R.  rosea, 
are  dioecious  (Lippert  1995).  Rhodiola  rosea  is  a  hemicryptophyte  with  thick 
rhizomes.  The  annual  shoots  are  unbranched,  and  densely  clad  with  flat,  fleshy 

leaves.  Rhodiola  rosea  has  a  circumpolar-montane/alpine  distribution  (Hulten 

&  Fries  1986;  Lippert  1995).  Hulten  (1958)  considered  R.  rosea  "A  collective  spe- 
cies consisting  of  numerous  races  differing  chiefly  in  size,  form  and  dentation 

of  the  leaves  and  in  the  colour  of  the  flowers." 
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R/i()c/(()ltf  ro.scti  has  received  increased  attention  during  the  last  tew  years, 

not  least  due  to  its  alleged  medical  properties,  e.g.  as  an  adaptogen,  supposedly 

enhancing  memory,  stress  mastering,  etc.;  some  ol  these  effects  have  been  con- 

firmed by  recent  studies  (Boon-Niermcijer  et  al.  2000;  Spasov  et  al.  2000). 

Germano  &  Ramazanov  (1999)  provide  extensive  references  to  Russian  litera- 
ture on  its  medical  properties.  For  a  review  of  current  f<nowledge,  see  Brown  et 

al.(2002). 

Folk  tradition  claimnig  positive  health  effects  derives  largely  from  Asia 

(eastern  f^ussia,  Mongolia,  China).  Norwegian  tradition  is  fess  inclined  to  claim 

"wondrous"  properties,  but  may  provide  valuable  information  of  potential  uses. 
BotJT  tfie  rhizomes  and  flowering  stems  ol  R.  J'osca  have  found  a  numfoer  ot  uses 
in  folk  tradition  in  Norway.  The  present  paper  aims  at  a  comprehensive  review 

of  the  ethnobotany  of  R.  rosea  in  Norway,  including  vernacular  names,  medici- 
nal uses  and  other  traditions.  Unless  otherwise  stated,  all  citations  have  been 

translated  from  Norwegian. 

Sources 

H0eg  (1974)  assembled  a  vast  body  of  information  on  pfant  names  and  uses  in 

Norway,  including  a  three-page  chapter  on  Rhodioki  rosea.  It  is  largely  based 

on  his  own  data,  and  fails  to  incorporate  more  than  a  fraction  of  existing  litera- 

ture, e.g.  the  interesting  note  of  Soreide  (19'52).  Nordhagen  (1934)  studied  the 
old  tradition  ol  planting  R.  rosea  on  house  roofs  in  Norway.  Aim  (1996a)  dis- 

cussed its  past  use  as  a  cure  ior  scurvy.  Recent  f  y  Dragfand  (2001)  reviewed  data 

on  R.  rosea  as  part  of  a  project  aimed  at  commerciat  cultivation  in  Norway.  His 

report  includes  some  ethnobotanical  data,  but  these  are  largely  culled  from  lioeg 

(1974)  and  some  secondary  sources. 

Scattered  notes  on  R.  rosea  and  its  uses  in  Norwa\'  occur  in  numerous  other 

pubfications  on  folk  medicine  and  other  traditions.  In  addition  to  these,  I  have 

incorporated  some  data  from  archival  sources,  mainly  NFS  (Norsk 

folkeminnesamling/Norwegian  folklore  collection)  and  NOS  (Norsk  ordbok, 

seddelarkivet/Norwegian  dictionary,  card  archive).  Furthermore,  some  data 

have  been  excerpted  from  my  own  ethnobotanical  field  work  in  North  Nor- 

way; these  are  referred  to  as  "interview  +  year"  Inlonnants  are  not  identified 
here;  transcripts  and  some  recordings  ol  the  origiinal  interviews  are  stored  at 

the  Department  of  Botany,  Tromso  Museum  (TROM). 

Vernacular  Nauies 

In  Norwegian  folk  tradition,  widespread  and  wefl-known  plants  are  usually 

known  either  under  a  single,  ubiquitous  vernacufar  name  (e.g.  bldha:r,  "blue 

berries"  lor  Vacei  n i  uin  }nyrtillus  f ..),  or  dispfay  a  substantial  array  of  widely  dif- 
ferent names  (e.g.  more  than  100  names  for  Dael  ylorhiza  maculaia  (L.)  Soo,  see 

Aim  2000).  With  more  than  a  hafi -hundred  Norwegian  x-ernacular  names  re- 
corded so  far,  Rhodiola  rosea  belongs  to  the  latter  group.  No  record  of  its  Norse 
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name  (or  names)  seems  to  have  survived  (Heizmann  1993);  the  oldest  names 

included  in  the  present  paper  date  back  to  1599.  A  compilation  ot  Norwegian 
and  Sami  names  is  found  in  Table  1.  Some  are  ol  local  use,  and  may  be  conlined 

to  a  single  village;  others  are  widespread.  A  couple  oi  name-groups  (see  Fig.  1) 
are  of  particular  interest: 

a)  In  Western  Norway,  R.  rosea  has  a  set  of  names  with  the  prefix  systc—or 

syster,  sysL  re,  .s'0.ster  and  similar  terms  (Hoeg  1 974;  Lagerberg  et  al.  1955;  Lid  1941; 

Nordhagen  1934;  Soreide  1952;  Strom  1762),  e.g.  systegras  C'-gras"),  systelykjilC'- 
key"),  syster0ter  ("-roots").  Nordhagen  (1934)  noted  only  a  deviant  form, 

systergras  ("-grass"),  and  suggested  that  sysier  (interpreted  as  meaning  "sister") 
might  reler  to  the  occurrence  oi  separate  male  and  female  plants— perhaps  a 
rather  too  botanical  explanation,  though  Hoeg  (1974)  noted  that  people  at  least 

locally  had  noticed  that  there  were  two  different  kinds  of  plants.  The  latter  au- 
thor recorded  a  number  ol  similar  names,  partly  with  syste-  and  partly  with 

syster-.  He  suggested  the  latter  to  be  correct,  perhaps  inlluenced  by  the  linguist 

Ivar  Aasen's  record  of  s0stregras  ("sisters  grass")  at  Sunnmore  in  the  1830s  (see 
Lid  1941).  Evidently,  Hoeg  was  not  aware  ot  the  discussion  in  Soreide  (1952), 

who  argued  convincingly  that  the  prefix  was  related  to  the  verb  syste  or  syfte, 

"clean"  or  "purify."  Syftcsok  is  an  old  calendar  term  lor  July  2,  at  which  date 
apotropaic  plants  (e.g.  twigs  of  Alnus  sp.  and Juniperus  com  m  it  nis  L.)  were  placed 
in  the  fields  to  ward  off  vermin  (Bugge  1921;  Riste  1916;  Soreide  1952;  Wille  1786). 

Thus,  systegras  and  similar  names  may  suggest  that  lolk  tradition  ascribed 
Rhodiola  rosea  abilities  to  ward  off  evil.  This  is  confirmed  by  the  widespread 

belief  in  the  plant's  ability  to  protect  against  fire  (see  below).  The  prefix  syster- 
(and  S0,ster-),  i.e.  "sister,"  is  probabfy  a  younger  re-interpretation  of  an  old  name, 

b)  In  most  of  North  Norway,  R.  rosea  is  known  under  names  with  the  pre- 

fix halv- or  kilve- ("calf"),  e.g.  /jalvegress ("calf  grass"),  fealvedcrn.';  ("calf  dance"), 
and  others  (Aim  f996a;  Elvebakk  1979;  Heltzen  1834;  Hoeg  1974;  Lagerberg  et 
al.  1955;  Morkved  1996;  0ksenda]  1977;  Qvigstad  1901;  Strompdal  1929;  NOS). 

Kalvcrot  ("calf  root")  is  also  mentioned  from  the  Bergen  area  m  1 599  (Bring  f  758; 
Holmboe  f953;  Lagerberg  et  al.  1955;  Rordam  1873).  The  name  may  well  derive 
from  North  Norway,  which  was  the  source  oi  most  oi  the  Hsh  exported  from 

the  major  trade  port  of  Bergen.  The  origin  ol  the  prefix  kalv-  is  unclear.  Aim 
(1996a)  suggested  that  it  might  be  due  to  the  past  use  of  R.  rosea  as  cattle  fodder, 

potentially  an  important  cure  for  scurvy  (see  below).  An  alternative  explana- 
tion IS  a  relation  to  the  old  Norse  term  for  the  thick  muscle  on  the  hind  side  of 

the  leg  (Lagerberg  et  al.  1955),  still  known  (by  a  Norse  loan-word)  as  calf  in  En- 
glish. If  so,  kalv-  might  refer  to  R.  roseas  thick  leaves.  At  least  some  of  the  asso- 

ciated suffixes  support  the  former  interpretation,  e,g.  fed /vcgrar  ("calf  growth") 
and  perhaps  the  widespread  kalvedans  ("calf  dance");  an  unlikely  acitivity  lor 
starving  cattle,  Reichborn^Kjennerud  (f922)  suggested  that  kalvedans  could 
refer  to  the  plant  s  dancing  and  nodding  behaviour  in  wind,  but  this  leaves  the 



324 BRIT.ORG/SIDA  21(1) 

Table  1 ,  Norwegian  and  Sanni  vernacular  names  for  Rtiodiola  rosea  in  Norway.  Names  are  given  with 

modern  Norwegian  and  Nortli  Sami  spellings;  deviant  spellings  used  in  the  original  sources  are 

indicated. "Interview"  refer  to  ethnobotanical  records  made  by  the  author.  As  far  as  possible,  geo- 
graphic origin  is  indicated,  using  present-day  administrative  units  (counties  and  municipalities). 

English  translations  are  literal,  but  note  that  some  may  be  folk  re-interpretations  of  older  names 

(see  text).  A  few  terms  cannot  be  translated,  e.g.  the  suffix  tort,  otherwise  a  freguent  vernacular 

name  for  Cicerbita  alpina  (L.)  Wallr.,  and  mo/mosott,  which  are  widespread  Norwegian  terms  for  a 
somewhat  diffuse  disease. 

Vernacular  name English  translation Area  and  source 

Norwegian 

Baldans 

Bergakonge 

Bergbukl< 

Bergebruse 

Bergebukk 

Bergguil 

Bergkrans 

Berjebruse 

Bukkablom 

Bukkebruse 

Feitbokk 

Fjellbruse 

Fjellbu 

Fjellkaur 

Fjellknesk(e) 

Fjellknirke 

Fjellkrans 

fia/ dance 

Rock  king 

Rock  buck 

Rock  buzz 

Rock  buck 

Rock  gold 

Rock  wreath 

Rock  buzz 

Buck  flower 

Buck  buzz 

Fat  buck 

Mountain  buzz 

Mountain  plant 

Mountain  curl 

Mountain  squeak 

Mountain  squeak 

Mountain  wreath 

North  Norway:  Nordland:Leirfjord  (Jenssen 
1982:43) 

Western  Norway:  Hordaland:  Hardanger,  interior 

area  (H0eg  1974:597) 

Southern  Norway:  Aust  Agder:  Bygland;  Central 

Norway:  Nord-Tr0ndelag:Verdal  (Hoeg 
1974:596) 

Southern  Norway:  Aust-Agder:  Bykle; Bygland; 
Valle(H0eg  1974:596) 

Southern  Norway:  Aust-Agder: Valle  (Hoeg 
1974:596) 

Northern  Norway:  Nordland:  Belarn  (Vreim 

1943:50, footnote, as  bergull) 

Central  Norway:  S0r-Tr0ndelag:Oppdal  (Donali 

1988:587,  as  baerjkrans;H0eg  1974:597) 

Western  Norway: More  og  RomsdahSurnadal 

(Hoeg  1974:596-597,  as  baerjebruse) 
Western  Norway:  Rogaland:  Forsand  (Hoeg 
1974:597) 

Nordland: Vesteralen;Troms:Senja  (Ross  1895:66, 

71) 

Central  Norway:  Nord-Trandelag:  Lierne  (Sorii); 
Namdalseid  (Hoeg  1974:596) 

More  og  RomsdahNordmore  (Ross  1895:66) 

North  Norway:  Nordland:  Sorfold  (Engan 
2002:56) 

Norway:  Nordland  (Hoeg  1 974:597;  Nordhagen 

1 934: 1 24); Saltdal  (Nordhagen  1 934:1 24); 

Skjerstad  (Hoeg  1 974:597;  NOS);Beiarn 

(Vegusdal  1 979:1 59,  as  f/e/Z/'/cau/; Vreim  1943:50; 
NOS) 

North  Norway:  Nordland:  Bodo  (Hoeg  1 974:597) 

North  Norway:  FinnrTiark:Nordkapp  (Hoeg 
1974:597) 

Central  Norway:  Sor-Trondelag:  Midtre  Gauldal 

(Haukdal  1961 :141-142);Soknedal  (Hoeg 
1974:597) 
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Table  1  .continued 

Vernacular  name English  translation Area  and  source 

Norwegian 

Gnagblomst 

Harblomster 

Harkjeks 

Harvekster 

Itch  (squeak^)  flower 

Hair  flowers 

Hair"biscuit"(plant) 

Hair  growth 

Harvokst Hair  growth 

Harvokster Hair  growth 

Hedlekaure 

Heilkaur 

Heilkaure 

Heai-curl  ? 

Heal-curl 

Heal-curl 

North  Norway:  Nordland:Va?r0y  (H0eg 
1974:597) 

Central  Norway:  S0r^Tr0ndelag:  Bjugn:  Stjorna 

(Hoeg  1974:596) 
Western  Norway:  Hordaland:  Fuse  (H0eg 
1974:596) 

Western  Norway:  Sogn  og  Fjordane:Nordfjord 

(Krogh  181  3:266, 282,  as  Haarwaexter),  M0re  og 

Romsdal  area  (Gunnerus  1766:49,  as 

Haarvaexter);  Centra  I  Norway:  S0r-Tr0ndelag: 

Bjugn;  Stj0rna  (H0eg  1974:596) 
Eastern  Norway:  Oppland:  Dovre;  Lesja;  Lorn 

(Hoeg  1 974:596),  Nord-Fron:  Sikkilsdalen 
(Nordhagen  1934:1 24,  footnote); 

Gudbrandsdalen  area  (Nordhagen  1934:123); 

Western  Norway:  M0re  og  Romsdal:  Ronnsdalen 

area  (Nordhagen  1 934:1 23);Central  Norway: 

S0r-Tr0ndelag:Oppdal  (Donali  1988:587;Rise 1947:56) 

Norway,  unspecified  (Schubeler  1888:268,  as 

Haarvokster);  Eastern  Norway:  Gudbrandsdalen 

area  (Nordhagen  1934:123);Oppland:  Lorn 

(H0eg  1974:596);Western  Norway:  Mare  og 

Romsdal  (Gunnerus  1 766:49;  Hukkelberg 

1952:37),  Romsdalen  area  (Nordhagen 

1934:123);5unnm0re  area  (Strom  1762:1 19,as 

Haar-Voxter);  Nesset:  Eresfjorden  (H0eg 

1  974:596); Volda  (H0eg  1 974:596);  Fraena  (Hoeg 

1 974:596);  Halsa  (H0eg  1 974:596); Surnadal 

(H0eg  1 974:596;  NOS,  as  harvakkster);Sunndal; 

Alvundeid  (H0eg  1974:596);Central  Norway: 

Groten— Vedoy  (Dahl  1896:70, 1899:8, 58,  as 

Haar-Voxter); S0r-Tr0ndelag:Oppdal  (Donali 
1 988:587;  Rise  1 947:50, 56);  Roan  (H0eg 

1 974:596);  Nord-Trondelag:  Meraker  (Haeg 

1 974:596);  Stj0rdal/Meraker  (Leirfall  1 968:51 0) 

Western  Norway:  Hordaland:  Hardanger  area 

(Reichborn-Kjennerud  1 922:57);  Kvam  (NFS 
Gade-Gron  149) 

North  Norway:  Nordland:Rana  (unpublished 

note  by  Axel  BIytt,  1870) 

Norway,  unspecified  (Nordhagen  1947:39); 

North  Norway:  Nordland:  Helgeland? 

(Reichborn-Kjennerud  1922:57) 



326 BRIT.0R6/SIDA  21(1) 

Tabli  l.conlinued 

Vernacular  name English  translation Area  and  source 

Norwegian 

Helkaure 

Huskali 

Kalvdans 

Kalveblomst 

Kalveblomster 

Kalvedans 

Kalvedaude 

Kalvekal 

Kalveknark 

Kalverompe 

Heakcurl 

House  man 

Calf  dance 

Calf  flower 

Calf  flowers 

Calf  dance 

Calf  death 

Kalvetjras/kalvgras  Calf  grass 

Kalvegress  Calf  grass 

Kalvegror  Calf  growth 

Calf  cabbage 

Calf  sgueak  (?) 

Calftai 

North  Norway:  Nordland:  Rana  (unpublished 

diary  by  Axel  BIytt,  1 870-1 875;  N05) 

Central  Norway:  Nord-Trondelag:  Lierne:  Nordli 

(Hoeg  1974:595,597) 

Central  Norway:  Nord-Tr0ndelag:Vikna  (H0eg 

1 974:596-597);  North  Norway:  Nordland: 

Hattfjelldal  (NFS  O.A.  Hoeg  572);Vevel5tad  (NFS 

O.A.  H0eg  425);  Br0nn0y  (Strompdal  1 929:85, 

NFS  O.A.  Hoeg  415;  N0S);Vef5n  (0ksendal 

1 977:99;  NFS  O.A.  H0eg  88, 445,  71 9);  Rana 

(NOS,  note  by  Hallfrid  Christiansen);  Leirfjord 

(Jenssen  1 982:43);  Rodoy  (NFS  O.A.  H0eg  36); 

Flakstad  (Morkved  1 996:1 8);Trom5:Harstad; 

bestad;Troms0:  F^illes0y  (H0eg  1 974:597); 

Finnmark:Lebesby  (H0eg  1974:597) 

North  Norway:TrorT'is:  Harstad;Skjerv0y  (H0eg 
1 974:597);  Kvaenangen  (Interview  2004) 

North  Norway  (Elvebakk  1979:47) 

Central  Norway:  Nord-Tr0ndelag:Vikna  (H0eg 

1974:597);  North  Norway  (Elvebakk 

1979:47,  as  kalvedairnjs);  Nordland:  Vefsn  (NFS 

O.A.  Hoeg  1 45);  D0nna  (NFS  O.A, 

Floeg  145);Br0nn0y  (H0eg  1  974:597);Troms: 

Flarstad  (Fioeg  1 974:597);  Ibestad  (Hoeg 

1974:597);Troms0  (Hoeg  1974:597;  NOS;  inter- 
view 2001);  Kvaenangen  (interview  1988,2003); 

Finnmark:  Hammerfest 

(Ovigstad  1901:31  1;  interview  1998);Kvalsund 

(interview  2003),  Lebesby  (Hoeg 

1 974:597),  Gamvik  (Interview  1 998);  Berlevag 

(interview  2003);Batsfjord  (interview  1988) 

North  Norway:  Nordland:  Bindal  (Hoeg 
1974:597) 

North  Norway:  Nordland:  Lurey;  R0d0y; Ofoten 

area;Tror7is:  Karls0y  (Haeg  1 974:597) 

North  Norway:  Nordland:  Rana  (Heltzen  1834:8, 
as  Kalvegraes) 

North  Norway:  Nordland:Vagan  (Morkved 

1 996:1 8);  Fangoya  area  (Morkvcd  1 996:1 8); 

Narvik  (NOS,  note  by  Hallfrid  Christiansen); 
Troms:Trom50  (NOS) 

North  Norway: Nordland:  Rana  (Hoeg  1974:597) 

North  Norway:  Iroms:  Bjarkoy  (Hoeg  1974:597) 

North  Norway:Troms:Salangen;Tran0y  (Hoeg 
1974:597) 
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Table  1,  continued 

Vernacular  name English  translation Area  and  source 

Norwegian 

Kalverot 

Kalvespreng 

Kalvestoipe 

Kalvgras 

Kalvgress 

Kalvgror 

Kalvkaur 

Calf  root 

Calf  burst 

Calf  post 

Calf  grass 

Calf  grass 

Calf  growth 

Calf  curl 

Kalvkal Calf  cabbage 

Kalvlyng Calf  heather 

Kalvtort Calf  fort 

Knerke 
"Squeek" 

Langrot Long  (^)  root 

Longrot Long  (?)  root 

Lungerot Lung  root 

Morot Mo  root 

Mosottrot Mosott  root 

Oksfot Ox  foot 

Oksstut Ox  bull 

Western  Norway:  Hordaland:  Bergen  (Bring 

1  758:64:  Holmboe  1 953:9-1 0;  Rordam 

1873:405, diary  note  of  Sivert  Grubbe  July  5, 

1599,  as  Kalfweroed) 

North  Norway:  Nordland:  Br0nn0y  (Hoeg 
1974:597) 

North  Norway:  Nordland:  Her0y  (Hoeg 
1974:597) 

North  Norway:  Nordland:  Luroy  (NFS  O.A,  Hoeg 

1 59);  R0d0y  (NFS  O.A.  Hoeg  36) 

North  Norway:  Nordland:  Luroy  (unpublished 

note  by  Hallfrid  Christian5en);Vestvag0y 

(M0rkved  1996:18) 

North  Norway:  Nordland:Vestvag0y  (Morkved 

1 996:1 8);  80  (NFS  O.A.  H0eg  496);  Sortland  (NFS 

O.A.  Hoeg  715);Lang0ya  (Morkved  1996:18) 

Southeast  Norway: Vestfold:Sandefjord  (NFS 

O.A.  H0eg  603);  North  Norway: 

Nordland:  Rana(H0eg  1974:597) 

North  Norway:  Nordland:  Sortland  (NFS  O.A. 
H0eg  346) 

North  Norway:  Nordland:  Hadsel  (Hoeg 
1974:597) 

North  Norway:  Nordland:  Hadsel  (Hoeg 
1974:597) 

North  Norway:  Finnmark:  Hammerfest  (Hoeg 

1 974:597;  inlerview  2002) 

Central  Norway: S0r  Tr0ndelag:Melhu5: 

H0londa;MidUeGauldal:Singsas;Holtalen: 

Alen(H0eg  1974:597) 

Central  Norway: Ser-Trondelag:  Mel h us: 
H0londa;MidtreGauldal:5ingsas;Holtalen: 

Men  (H0eg  1974:597) 

Eastern  Norway:  Hedmark:Alvdal;Tynset  (Hoeg 

1974:596-597) 

Central  Norway:  Nord-Tr0ndelag:Sna5a  (Hoeg 
1974:597) 

Central  Norway:  Nord-Tr0ndelag:Snasa  (H0eg 
1974:597) 

Central  Norway:  Nord-Tr0ndelag:  Naer0y: 

Foldereid;Grong:Harran;H0ylandet;5nasa 

(H0eg  1974:597) 

Central  Norway:  Nord-Trondelag:  Naeroy: 
Foldereid  (Hoeg  1974:597) 
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Tablf  1.  continued 

Vernacular  name English  translation Area  and  source 

Norwegian 

Smaerbukk 

Smorbukk 

Butter  buck 

Butter  buck 

Smorbukk/smarbokk      Butter  buck 

Smorstakk 

Sostelokje 

505tel0kla 

S0stel0klar 

S0stergras 

S05tergress 

50ster!0k 

S0stregra5 

Stubberot 

Systegras 

Butter  skirt 

Purifying  key 

Purifying  keys 

Purifying  keys 

Sister  grass 

Sister  grass 

Sister  onion 

Sisters  grass 

Stump  root 

Purifying  grass 

Systelykjei Purifying  key 

Eastern  Norvvay:Telemark:Vinje  (fHalvorsen 
1988:197) 

Norway,  unspecified  (Scfiubeler  1888:268); 

Eastern  Norway:Oppland:Land  (NOS); 

Vestrc  Siidre  (NOS,  unpublisined  notes  L^y  G, 

Kirkevoll  and  A.  0degaard);Valdres  area 

(Kirkevoli  194(]:173);Western  Norway: 

Hordaland:  Fusa;Granvin;Vaksdal;\/o5s;and 

several  other  municipalities  (NOS,  unpublished 

notes  by  T.  Hannaas  and  N.  Lid);  More  og 

Romsdal  (NOS);Romsdal  area  (Gunnerus 

1766:49,  as  Smorbuk.cf.Nordhagen  1934:124) 

Western  Norway:  More  og  Romsdal:  Eraena; 

Halsa;Nesset:Eresfjord;5unndal:Alvundcid; 

Surnadal;Volda;Central  Norway: Sor-Trondelag: 
Roan;  Nord  Trondelag:  Meraker  (H0eg 
1974:596) 

Norway  unspecified  (Schubeler  1888:268,  as 

Sm0rstak;cf.  Nordhagen  1934:124) 

Western  Norvi/ay:Sogn  og  Fjordane:  Jolster 

(Hoeg  1974:597) 

Western  Norway:  Sogn  og  Fjordane:  Jolster 

(Hoeg  1974:597) 

Western  Norway:  Sogn  og  Fjordane: Jolster 

(H0eg  1974:597) 
Moreog  Rorttsdal  (Hukkelberg  1952:37);  Halsa 

(NFS  Maurit  Eugelsoy  til:7) 

Western  Norway:  Sogn  og  Fjordane:  Nordfjord 

(Krogh  181  3:266,  as  S0stergraes);M0re  og 

Romsdal:  Sunnmore  area  (Strom  1  762,  as 

S0ster-Gr«s;  Gunnerus  1 766:49, as  Soster-graes) 

Western  Norway:  Sogn  og  Fjordane:  Jolster 

(H0eg  1974:597) 
Western  Norway:  More  og  Rorttsdal:  Sunnmore 

area  (Lid  194 1:75,  annotation  on  a  speciraTen  in 

Ivar  Aasen's  herbarium  from  1837  -  39) 

Norway  (Bring  1758:40) — recorded  by  Sivert 
Grubbe  (as  Stubberod)  in  1599 

Western  Norway:  Sogn  og  Fjordane: 

Bremanger:Davik  (hloeg  1974:595);  Eid  (Hoeg 

1 974:595,  597;  Soreide  1 952:29);  Gloppen;  Stryn: 

lnnvik(H0eg  1 974:597);  More  og 

Romsdal:  Rauma  (Soreide  1952:29) 

Western  Norway:  Sogn  og  Fjordane:  Naustdal 

(Soreide  1952:29) 
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Table  1.  continued 

Vernacular  name English  translation Area  and  source 

Norwegian 

Systelykia 

Systergras 

Systerlykkjel'e 

Systerlykia 

Systerlyklar 

Systerose 

Syster0ter 

Systerrot 

Systregras 

Takbruse 

Takdupp 

Takgull 

Takkrans 

Taklauk 

TJLikke-Nils 

Trappakal 

Trappkail 

Trappros 

Galbberahta 

Purifying  keys 

Sister  grass 

Sister  keys 

Sister  keys 

Sister  keys 

Purifying  rose 

Puryifying  roots 

Sister  root 

Sisters  grass 

Roof  buzz 

Roof-nod 

Roof  gold 

Roof  wreath 

Roof  onion 

Fat  Nils 

Staircase  man 

Staircase  man 

Staircase  rose 

Calf  sprout 

Western  Norway:  Sogn  og  Fjordane;  Naustdal 

(Hoeg  1974:597) 

Norway  (Schubeler  1 888:268;  Reicliborn- 
Kjennerud  1  922:57); Sogn  og  Fjordane:  Lsrdal: 

Borgund;Gloppen;j0lster  (H0eg  1974:579); 

Hornindal  (Melheim  1 953:49);  M0re  og 

RomsdafVolda;0rsta  (Hoeg  1974:597) 

Western  Norway:  Sogn  og  Fjordane:  Farde 

(H0eg  1974:597) 

Western  Norway: Sogn  og  Fjordane: Gaular 

(Hoeg  1974:597) 

Western  Norway: Sogn  og  Fjordane:  Forde; 

Gaular;j0lster(H0eg  1974:597) 

Western  Norway:  More  og  RomsdakVanylven: 

Syvde(H0eg  1974:597) 

Western  Norway:  Sogn  og  Fjordane:  Selje 

(S0reide  1952:29) 

Western  Norway:  Hordaland:  Lindas:  Alversund 

(Haeg  1974:596-597);  Sogn  og  Fjordane:  Fjater 
(NOS,  unpublished  note  by  H.Tveit);  More  og 

Romsdal:Vanylven:  Syvde  (Haeg  1 974:597) 

Western  Norway: Sogn  og  Fjordane:  L^rdal: 

Borgund;M0re  og  RortisdafStranda: 

Sunnylven  (Hoeg  1974:597) 

Western  Norway:  Mare  og  Romsdal:  Rindal 

(H0eg  1974:597;  Mo  1 925:84);  Surnadal 

(Hoeg  1974:597) 

Central  Norway:  S0r-Tr0ndelag:Meldal  (Hoeg 
1974:597) 

Central  Norway:  Nord-Tr0ndelag:Naer0y  (Hoeg 
1974:597) 

Central  Norway:  50r-Tr0ndelag:Meldal  (Hoeg 
1974:597) 

North  Norway:  Nordland:Beiarn  (Vegusdal 
1979:159) 

Western  Norway:  Rogaland:  Kvitsoy  (Hoeg 
1974:597) 

Central  Norway:  S0r-Tr0ndelag:Afjord: 

Stokksund  (H0eg  1974:597) 

Central  Norway:  S0r-Tr0ndelag:  Roan  (Haeg 
1974:597) 

Central  Norway: S0r-Tr0ndelag:  Roan  (Hoeg 
1974:597) 

North  Norway:  Finnmark:Alta  (interview  1998) 
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Table  1,  continued 

Vernacular  name  English  translation  Area  and  source 

North  Sami 

Galbberassi  Calf  grass  North  Norway:Troms:Lavangen  (Qvigstad 

1901:31 1,35  galbe-rasse);  Finn  mark: 
Deatnu/Tana  (interview  1996) 

Galbberassit  Calf  grasses  Ncirth  Norway:TrorTis:Lyngen  (Qvigstad 

1 932:78,  as  galberaset) 

prefix  unexplained.  The  tew  Sami  names  recorded  so  lar,  gcdbbcrdhta  ("calf 

sprout")  and  galbberassi  ("call  grass"),  belong  to  the  same  name  complex. 

c)  Vernacular  names  with  the  prefix  heir-  ("hair")  occur  in  parts  of  south- 
ern Norway  (Dahl  1898;  Donali  1988:587;  Hoeg  1974;  Lagerberg  et  al.  1955; 

Nordhagen  1934;  Reichborn-Kjennerud  1941;  Rise  1947;  Schubeler  1888;  NOS). 

They  obviously  reflect  the  use  ol  a  decoction  ol  R.  rosea  as  a  hair  wash.  Ver- 
nacular names  incorporating  the  term  kaur  or  kuu  re,  meaning  something  curly, 

may  also  reler  to  such  use  (Nordhagen  1934, 1947). 

d)  R.  rosea  has  sometimes  appropriated  vernacular  names  more  frequently 

used  lor  other  species,  e.g.  sm0rhukk  ("butter  buck"),  more  frequently  a  name 
for  Hylotclephium  telephium  (L.) Ohba (syn.  Seduni  telephium  L.), e.g.  in  inland 

areas  adjacent  to  the  latter's  mainly  coastal  distribution  (Halvorsen  1988; 

KirkevoU  1940),  and  iaklauk  ("rool  onion"),  normally  Sempervivum  leeiorum 
L.,  at  a  lew  stations  (Vegusdal  1979). 

e)  A  deviant  name,  hnerke,  was  recorded  from  Hammerlest,  Finnmark  by 

H0eg  (1974);  two  informants  both  explained  it  as  an  onematopoeticon:  "it 

squeaks  when  the  I  lowers  are  touched";  "il  the  leaves  are  touched,  one  hears  a 

squeaking  sound"  (translated  Irom  Norwegian).  This  seems  to  be  a  well-known 
tradition  in  parts  of  Finnmark;  one  ol  my  own  informants  knew  the  name 

kalvcdans  Irom  the  same  area,  but  suggested  hnerkc  as  an  alternative  name: 

"That  sound  when  you  touch  them,  it  says  fknerkel ...  1  think  it  was  a  sound-like 
name  we  had."  (interviews  1998  &  2002).  A  lew  other,  sound-based  vernacular 
names  are  known  from  North  Norway  (Table  1). 

Rosenrol  ("rose  root"),  the  "official"  Norwegian  name  of  R.  rosea,  has  been 
introduced  through  floras.  It  was  first  used  in  the  Danish  herbal  of  Paulli  (1648), 

probably  based  on  the  German  Rosenwurz,  and  has  no  root  m  Norwegian  iolk 

tradition  (Hoeg  1974;  Nordhagen  1934). 

Only  two  Sami  names  lor  R.  rosea  have  been  recorded  in  Nor wm: galbberassi 

both  in  Troius  and  Finnmark,  'dnd  gdlbberdhta  in  the  latter  county.  Galbberassi 

is  obviously  a  Norwegian  loan-word,  identical  to  "kalvegras."  Qvigstad  (1901, 
1932)  noted  it  from  Lavangen  and  l^mgen,  Troms.  It  is  still  used,  and  was  re- 
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Fig.  1 .  Geographical  distribution  of  two  major  groups  of  vernacular  names  for  Rhodiola  rosea  in  Norway.  A.  Norwegian 

names  with  prefix  of  the  syste(r)/s0ster  type,  based  on  the  verb  syfte  or  syjfe,  "protect"  (dots).  B.  Names  with  a  prefix 

meaning  "calf":  Norwegian  kalv/kalve-  (open  circles)  and  North  Sami  gdlbbe-  (squares). 



332  BRIT.ORG/SIDA  21(1) 

corded  in  the  Deatnu/Tana  area  of  Finnmark  in  the  1990s  (Ahn  &  Iversen,  un- 
pubhshed  data). 

Rhodiola  rosea  as  a  Cure  for  Scurvy 

Nordal  (1939)  studied  the  contents  of  vitamine  C  in  various  plants  species  tra- 

ditionally used  to  treat  scurvy  in  Norway  Scurvy-grass  Cochlcana  officinalis 
L.  and  cloudberries  Ruhus  chamaemorus  L.  may  have  been  the  most  nnportant 
of  these,  at  least  for  human  use  (Aim  1995, 1996b;  Eckblad  1989).  Rhodiola  rosea 

contains  less  vitamme  C;  12  mg/g  (rhizome)  and  33  mg/g  (fresh  leaves)  accord- 

ing to  Nordal  (1939, 1946).  Still,  it  may  have  been  an  nnportant  source,  m  par- 
ticular lor  livestock  (Aim  1996a).  Insufficient  feeding  of  cattle  during  the  win- 

ter was  an  established  tradition  in  Norw^ay,  and  if  spring  was  late,  livestock  could 

be  heavily  alfected  by  scurvy  Cloudberries  (and,  perhaps  less  so,  scurvy-grass) 
were  reserved  lor  human  consumption,  but  Rhodiola  rosea  was  not.  Secondly 
due  to  its  preference  for  cliff  habitats,  the  rhizomes  could  be  collected  even  in 

late  winter  It  is  also  one  of  the  first  plants  to  sprout  in  spring,  and  both  rhi- 
zomes and  fresh  shoots  may  thus  have  served  as  an  important  remedy  for  scurvy 

in  livestock.  Records  in  Elvebakk  (1979)  and  Hoeg  (1974)  confirm  that  R.  rosea 

was  usually  collected  during  the  period  of  fodder  shortage  in  late  spring.  As 

noted  above,  such  use  is  a  likely  explanation  for  the  wide-spread  vernacular 

names  vvath  kalv~  as  a  prefix,  which  may  thus  reflect  the  species'  importance 
for  making  cattle  (and  calves)  survive  (Ahn  1996a;  Hoeg  1974). 

A  letter  to  Olaf  1.  Ronning,  then  curator  at  Tromso  museum,  was  sent  as  a 

response  to  his  popular  account  (Ronning  1959)  of  R.  rosea  and  its  uses.  The 

comment,  based  on  tradition  at  the  west  coast  of  Senja  island,  Troms  county 
confirms  the  use  as  cattle  fodder: 

"In  my  childhood,  about  the  turn  of  i  he  century  [19001.  wc  [as|  children  were  frequently  told  to  collect 
kalvegror.  i.e.,  ro.sen  rot  [Rhodiola  ivscd].  It  was  used  as  fodder  for  calves,  [which  had  been]  born  during 
the  winter,  in  sprmg.  As  ir  was  almost  always  a  shortage  of  fodder  [at  this  time],  the  kalvegror  was  a 

welcome  food  for  the  calves  (.and  a  vuamme  source).  The  kalvegror  sprouted  earlier  than  other  plants 

(in  our  area  of  southern  Berg,  and  the  isletsJ  and  was  easy  to  get  hold  of"  (leiter  from  Paul  Hay, 
Gryllefjord,  dated  January  20, 1960). 

Some  early  data  on  R.  rosea  ethnobotany,  including  its  use  as  an  antiscorbutic, 

were  recorded  during  the  Danish-Norwegian  king  Christian  IV's  naval  expedi- 
tion to  the  northern  outposts  of  his  kingdom  in  1599  (Aim  1996a;  Nielsen  1873). 

At  least  tw^o  of  the  Danes  participating  (Sivert  Grubbe  and  Jonas  Charisius) 
wrote  diaries.  A  comparison  of  the  two  leaves  no  doubt  that  Grubbe  was  the 
better  botanist;  his  diary  (Bri  ng  1758;  Rordam  1873)  contains  scattered  notes  on 

plants  seen  during  the  voyage.  Despite  this,  Charisius  (1773-76)  is  more  fre- 

quently cited,  often  from  an  f  8th  century  transcript  by  Hans  Paus  (exti-acts  e.g. 
in  Hansen  &  Schmidt  1985). 

Although  the  most  interesting  comment  on  R.  rosea  was  made  during  a 
visit  to  the  NW  Kola  peninsula,  now  on  Russian  territorv  (but  also  claimed  as 
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belonging  to  the  king's  territory),  it  is  worth  recording  here:  "On  this  island 
Kildin  there  is  found  a  kind  of  herb  at  the  shore,  which  the  Sami  and  Russians 

call  orpin,  and  [which]  is  very  remarkable  to  use  for  scurvy,  the  root  smells  of 

rose,  and  tastes  well  in  beer"  (Charisius  1773-76:74;  Hansen  &r  Schmidt  1985:191, 
translated  from  Danish). 

Qvigstad  (1901),  in  his  survey  of  Sami  plant  names,  accepted  orpin  as  an 
East  Sami  term.  It  is  not,  however,  included  in  a  dictionary  of  East  Sami  as  used 

in  the  Kola  Peninsula  (Genetz  1891).  As  noted  by  Aim  (1996a),  orpin  is  the  French 

name  of  R.  rosea,  and  it  is  highly  unlikely  that  a  similar  name  should  occur  in 
both  East  Sami  and  Russian.  The  suggestion  that  it  was  termed  thus  by  the  Sami 

is  obviously  wrong;  educated  Russians  could  perhaps  have  known  this  name. 
Qvigstad  (1901)  couples  orpin  with  the  Norwegian  term  St ubbe rod,  seemingly 

as  a  translation.  The  latter  name  is  mentioned  in  Grubbe's  Latin  diary,  in  the 
entry  for  May  18, 1599: 

"Collegimus  in  isto  monte  herbas,  quas  angli  vocant  orpin,  Norvegi  Stuhherod,  prassentissimum  re- 
medium  contra  scorbutum,  in  illis  locis  valde  familiare,  Capitaneus  noster  usus est  illius  herba-  ioliis 

loco  acetarii."  (Bring  1758:40-41)-"In  this  mountain  we  collected  some  herbs,  which  the  English 
call  orpin,  the  Norwegians  siuhbewd,  an  excellent  remedy  lor  scurvy,  and  very  frequent  in  these  places. 

Our  captain  [king  Christian  IV|  used  the  leaves  of  this  plant  as  a  salad." 

Thus,  Grubbe  certainly  did  not  record  orpin  as  a  local  name  (though  it  was 

hardly  an  English  term  either,  as  he  believed).  Stuhherod  (stuhherot  in  present- 
day  Norwegian)  is  clearly  identified  as  a  Norwegian  name,  otherwise  unknown, 

but  easily  comprehensible;  its  meaning  ("stump  root")  is  a  descriptive  term  for 
the  rhizomes  in  their  eady  spring  state,  i.e.,  just  at  the  time  they  were  presum- 

ably gathered  as  a  cure  for  scurvy. 

Pontoppidan  (1752)  also  noted  that  R.  rosea  had  "en  herlig  Kraft  mod 
Skiorbug"— "a  splendid  force  against  scurvy"  Gunnerus  (1766)  mentioned  that 
"Radix  scorbuticis  salutaris"— "the  root  heals  scurvy";  this  seems  to  be  the  last 
suggestion  of  human  use  as  an  antiscorbutic  in  Norway. 

Rhodiola  rosea  as  Food 

Both  the  rhizomes  and  green  parts  of  Rhodiola  rosea  are  edible.  Human  con- 
sumption is  well  known  from  other  areas,  e.g.  Siberia,  but  seems  to  have  been 

rare  m  Norway— at  least  according  to  our  present  knowledge.  Ruge  (1762),  vicar 
in  Valdres,  advocated  plantations  of  R.  rosea  as  food  in  times  ol  need,  but  it  is 

unlikely  that  this  idea  was  based  on  local  tradition.  On  the  contrary,  he  referred 
to  Egede  (1741),  who  had  noted  that  the  rhizomes  were  eaten  in  Greenland.  Ruge 

added  that  "1  have  eaten  it  myself,  both  fried  and  roasted  as  well  as  cooked,  and 

neither  in  taste  nor  effect  have  1  found  it  unpleasant."  (Ruge  1762:286). 
Hoeg  (1974)  recorded  a  single,  modern  instance  of  R.  rosea  consumption  in 

western  Norway;  an  informant  from  Uvdal  (Buskerud,  SE  Norway)  claimed  that 
the  leaves  had  been  ground  and  mixed  m  dough.  In  addition,  children  could  eat 
the  fresh  leaves. 
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According  to  Engan  (2002),  people  at  Sorfold  in  North  Norway  used  ground 

bark  of  birch  (Bctula  pubescens  Ehrh.)  as  a  flour  substitute  during  times  of  need. 

The  resukmg  flour  was  coarse  and  hardly  suited  for  dough.  In  order  to  improve 

it,  an  unidentified  alpine  herb  called^cl  Ibu  ("mountain  plant")  was  added.  The 
brief  description  included  fits  Rhodiola  rosea,  and  hardly  anything  else,  sug- 

gesting that  it  may  have  had  some  tradition  as  an  emergency  food.  No  informa- 
tion is  given  on  the  plant  part  used,  only  that  it  was  boiled  before  being  added 

to  the  flour. 

Rhodiola  rosea  as  Hair  Wash 

A  decoction  of  R.  rosea  has  been  widely  used  as  a  hair-wash  m  Norway,  e.g.  along 
the  western  coast  northwards  at  least  to  Nordland  (Donali  1988:587;  Gunnerus 

1766;  H0eg  1974;  Elukkelberg  1952;  Lagerberg  et  al.  1955;  Reichborn-Kjennerud 

1922, 1941;  Rise  1947;  Strom  1762;  NOS).  This  is  Irequently  indicated  by  its  ver- 

nacular names  (see  above),  as  noted  e.g.  by  the  latter  author:  'Mn  the  fjords,  it  is 
called  Soster-Grass  [i.e.  sister  grass],  but  otherwise  everywhere  [at  Sunnmore, 

western  Norway]  Haar-Voxter  [hair  growthl  because  one  l^oiis  it  in  water  and 

washes  the  hair  with  it,  in  the  belief,  that  it  will  grow  well  thereafter"  (Strom 
1762:119).  Two  hundred  years  later,  folk  tradition  in  More  og  Romsdal  remained 

unchanged:  "'Sestergras  [sister  gras]  is  a[so  called  hdrvohster  [hair  growth]  be- 
cause if  one  boiled  it  m  water  and  washed  the  hair  with  it,  the  hair  would  grow 

much  better  afterwards"  (Hukkelberg  1952:37). 
The  motivation  for  using  R.  rosea  as  a  liair-wash,  according  to  lolk  tradi- 
tion, varies  slightly.  Some  claimed  that  it  prevented  hair  loss  (Donali  1988;  Rise 

1947),  and  ensured  a  long,  fine  hair,  others  that  it  stimulated  hair  growth  or 

heaied  various  complaints  affecting  the  hair,  e.g.  dandruff.  An  undated  archi- 

val note,  again  from  More  og  Romsdal,  adds  a  piece  of  folk  etymology:  "Women 
who  were  about  to  loose  their  hair  made  a  l<ind  of  hair  oil  from  rosenrot  which 

made  the  hair  grow  well— for  this  reason  [it  was]  called  s0stergras  [sister  grass!" 
(NFS  Maurits  Fugelsoy  111:7). 

At  Narvik  in  Nordland,  North  Norway  folk  tradition  claimed  that  plants 

for  use  as  hair  wash  should  be  collected  in  spring  or  eariy  summer: 

"11  you  manage  locollect  /..'((/vri^roi  before  the  cuckoo|C"ufn/n.S((morn.sicrics,and  then  boilsadecoc- 

tion  from  it,  it  is  good  for  washing  ihe  han:"  (NOS,  unptiblished  l'-)40s  noie  by  llallfnd  Christiansen), 
Other  Medical  Uses 

Apart  from  its  use  a  an  antiscorbutic  and  as  a  hair-wash,  Rhodiola  rosea  has 
found  httle  use  in  Norwegian  folk  medicine,  Hoeg  (1974)  noted  that  it  had  been 

used  as  a  remedy  for  lung  diseases  at  Volda,  W  Norway,  but  also  that  this  might 

be  inspired  by  its  local  vernacular  name,  lungerot  ("lung  root").  From  the 
Nordfjord  area  of  W  Norway  Krogh  (1813)  merely  noted  that  the  rhizome  was 

sometimes  used  as  a  medicine,  and  considered  an  adstringent.  According  to 

Kirkevoll  (1940),  R.  rosea  was  "much  used  as  an  ointment  for  wounds"  in  the 
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Valdres  area  of  interior  SE  Norway.  In  Sunnfjord,  W  Norway,  a  poultice  o(  R. 

rosea  and  ground  oats  Avena  sativa  L.  was  used  to  treat  wrenched  or  swollen 

Innbs  (Reichborn-Kjennerud  1922;  NFS  Gade-Gron  149).  The  vernacular  name 

mosottrot,  used  in  Snasa,  Nord^Trondelag  (Hoeg  1974),  also  implies  a  medical 

use.  In  folk  medicine,  mosoil  was  a  frequently  diagnosed,  if  rather  ill-defined 

disease,  usually  treated  with  magical  means,  in  particular  "measuring"  the 

patient's  body  with  a  woolen  tread. 
In  Lyngen  (Troms,  North  Norway),  Sami  folk  medicine  used  a  decoction  to 

treat  urinary  disorder  (Qvigstad  1932;  Steen  1961):  "A  decoction  of  Rhodiola  rosea 
(...)  is  drunk,  and  the  softened  roots  h'hizomesl  are  rubbed  at  both  sides  of  the 

joint.  When  the  urme  starts  to  drip,  another  mouthful  is  consumed."  (Qvigstad 
1932:78;  translated  from  German). 

In  his  late  17th  century  topographical  description  of  Finnmark,  district 

govenor  Hans  H.  Lilienskiold  mentioned  that  the  Sami  of  Finnmark  used  rose 

water  to  treat  eye  diseases  (Qvigstad  1932).  No  further  details  are  given.  Rosa 

majalisj.  Herrmann  is  the  only  species  of  the  genus  occurring  in  Finnmark, 

but  it  is  very  rare,  and  it  it  thus  possible  that  the  cure  was  a  decoction  of  Rhodiola 

rosea,  with  its  characteristic,  rose-like  odour 

Folk  Veterinary  Medicine 

Apart  from  its  use  to  heaf  (or  prevent)  scurvy  there  are  tew  records  ot  Rhodiola 

rosea  being  used  in  folk  veterinary  medicine  m  Norway.  Hoeg  (1974)  noted  that 

people  at  Holonda  (S0r-Tr0ndelag,  Central  Norway)  had  used  it  as  a  "horse  medi- 
cine, long  ago"— which  does  not  exclude  the  possibility  that  even  this  was  as  a 

cure  for  scurvy. 

In  Hardanger,  W  Norway,  a  decoction  was  given  to  cattle  to  treat  many 

kinds  of  disease,  in  particular  intestinal  parasites  (Reichborn-Kjennerud  1922). 
The  original  record,  by  Lars  T.  Steine,  dated  1920,  is  found  in  the  NFS  archives: 

"HedJckiiiue  is  the  name  of  a  plant  thai  grows  prclerably  in  the  shade  (,-J  It  was  used  for  all  kinds  of 

animals;  it  was  boiled  and  given  in  drink;  it  was  good  lor  many  kinds  ol  livestock  diseases  in  particu- 

lar intestinal  parasites"  (NFS  Gade-Gran  148). 

Rhodiola  on  House  Roofs 

Rhodiola  rosea  was  formerly  a  frequent  sight  on  turi  roots  in  Norway.  Accord- 
ing to  a  widespread  tradition,  its  presence  there  should  protect  against  fire,  e.g. 

caused  by  lightning  (Fsegri  1944;  Haukdal  1 961 ;  Hoeg  1974;  Lagerberg  et  at.  1955; 

Nordhagen  1934;  Vegusdal  1979).  A  similar  tradition  related  to  Sempervivum 

tectorum  L.  is  widespread  m  Europe.  5.  tcctorum  is  not  an  indigenous  species  in 

Norway,  but  has  a  long  history  of  cultivation,  and  is  naturalized  at  scattered 
stations  in  southernmost  Norway  (Elven  1994;  Nordhagen  1941).  Both  living 

plants  and  the  associated  traditions  are  likely  to  have  been  imported  from  Cen- 
tral Europe  during  the  middle  ages.  Further  north  m  Norway,  in  areas  where  S. 

tectorum  does  not  thrive,  Rhodiola  rosea  has  acquired  a  similar  reputation  of 
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protecting  roofs  from  fire.  According  to  folk  tradition  in  Gauldal,  Centraf  Nor- 

way, Its  purpose  was  to  avert  the  anger  of  Tor,  the  Norse  god  who  controlled 
thunder  and  hghtning: 

"li  was  the  god  Tor  who  was  to  be  appeased  by  ph\mmgJjcUkranscn  on  the  roof.  When  he  saw  the 

yellow  [lower  on  the  rool.  he  passed  by  without  striking  it  with  fire."  (Haukdal  1971:141). 

The  occurrence  of  an  unidentified  herb  "on  everyone's  house  roof"  in  Bergen  in 
the  early  f3th  century  is  mentioned  in  the  saga  of  the  Norwegian  king  Hakon 

Hakonsson.  Nordhagen  (1934)  argued  convincingly  that  the  unnamed  plant 

had  to  be  R.  rosea.  Its  use  011  house  roofs  is  also  mentioned  in  a  16th  century 

description  of  Bergen  (Nordhagen  1934, 1941),  and  remained  well-known  as  long 
as  turf  roofs  were  common,  i.e.  well  into  the  eariy  20th  century  This  practice  is 

documented  from  much  of  southern  Norway,  especially  along  the  west  coast, 

northwards  to  the  Salten  area  of  Nordland,  North  Norway  (Donali  1988;  Grue 

1943;  Haukdal  1961;  Hoeg  1974;  Kirkevoll  1940;  Leirfall  1968;  Nordhagen  1934; 

Soreide  1952;  Strompdal  1929;  Vegusdal  1979;  Vreim  1943).  In  Beiarn,  Nordland, 

people  believed  that  the  custom  had  been  introduced  from  Bergen  (Vegusdal 
1979), 

Melheim  (1953)  studied  the  flora  of  turf  roofs  m  Hornindal,  W  Norway  in 

the  early  1930s.  Rhodwla  rosea  was  still  frequent,  and  always  planted  if  found 

on  house  roofs,  but  people  could  not  any  longer  give  any  traditional  reason  for 

this  practice:  "Some  said  it  was  because  the  plant  was  so  beautiful,  others  be- 
cause great-grandpa  had  wished  it,  others  because  their  neighbours  had  it  like 

that."  (Melheim  1953:49). 
Norman  (1894),  m  his  flora  of  Norway  north  of  the  Polar  Circle,  recorded 

numerous  stations  of  R.  rosea  on  house  roofs,  noting  for  one  of  these  that  it  was 

"som  sedvanhg  plantet"— "as  usual  planted."  Nordhagen  (1934)  saw  several  roofs 
with  planted  R.  rosea  in  Nordland  in  the  1930s,  and  recorded  vestiges  of  an  oral 

tradition  related  to  such  use.  Vreim  (1943:50)  noted  that  he  had  seen  "whole 

roofs  of"  R.  rosea  in  Beiarn,  Nordland.  Vegusdal  (1979:142)  recorded  a  fading  tra- 

dition in  the  same  area:  "Old  superstition  said  that  Jjelljkauren  [R.  rosea]  on  the 
roof  had  power  to  protect  from  fire.  Lately,  some  have  retained  the  custom  to 

keep  up  the  old  tradition  at  the  farm,  or  because  they  found  it  decorative.  In  the 

past,  there  were  few  turf  roofs,  at  least  at  0ynes,  on  which ^'cHj/jau?^  had  not 

been  planted,  and  they  grew  well."  This  tradition  may  have  been  known  further 
north  as  well,  as  indicated  by  the  following  note  from  Alta,  Finnmark:  "In  SiUni, 

we  call  It  gdlhherahttd.  And  it  used  to  grow  on  old  turf  roofs."  (interview  1998). 
Sempervivun^  lector um  may  form  dense  mats  of  leaf  rosettes,  which  may 

to  some  extent  protect  turf  and  straw  roofs  from  fire  (Fasgri  1944).  Rhodiola 

does  not,  and  there  is  not  much  reason  to  believe  that  the  plants  as  such  had 

any  real  protective  value.  However,  the  belief  may  have  some  ecological  justifi- 
cation. In  Central  Europe,  Sempervivur}\  tectorum  thrives  on  old  turf  roofs, since 
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these  provide  more  humid  conditions— and  would  thus  less  easily  burn— than 
young  or  new  roofs,  which  are  much  drier,  just  as  R.  rosea  in  Norway  is  often 
found  on  old  turf  roofs.  Still,  the  Norwegian  tradition  of  planting  Rhodiola  on 
turf  roofs  is  likely  to  have  been  inspired  by  similar  use  of  Sempervivum  tectorum 
in  areas  further  south,  with  Rhodwla  rosea  serving  mostly  as  an  apotropaic. 

Old  photographs  (e.g.  in  Nordhagen  1934  and  Fsegri  1944)  frequently  show  only 
a  single  or  a  few  plants  placed  along  the  ridge  of  the  roof.  On  the  other  hand, 
Vreim  (1943),  in  a  booklet  on  timber  houses  and  turf  roofs,  considered  this  as  a 

useful  practice,  offering  protection  of  the  weakest  part  of  the  turf  cover  In  some 

cases,  e.g.  at  Meraker  (Nord-Trondelag,  Central  Norway),  R.  rosea  was  placed 
over  the  door  (Hoeg  1974),  reflecting  a  widespread  European  tradition  of  plants 

used  as  apotropaics  to  guard  the  house  entrance. 
The  use  of  R.  rosea  on  house  roofs  is  probably  rare  by  now,  although  many 

turf  roofs  still  exist.  A  late  2002  search  of  the  digital  photo  database  at  Tromso 

museum  yielded  908  photographs  of  turf  roofs  all  over  Norway,  but  not  a  single 
one  with  visible  R.  rosea  stands. 

People's  belief  m  R.  rosea  as  an  apotropaic,  protecting  houses  from  fire,  may 
be  the  reason  for  its  celebrated  mention  in  the  saga  of  king  Hakon  Hakonsson. 

In  1218,  his  mother,  Inga  of  Varteig,  was  challenged  to  prove  the  royal  parentage 
of  her  son  by  an  ordeal  of  carrying  hot  iron.  Prior  to  the  task,  Sigarr  of  Brabant, 
an  employe  of  Earl  Skule,  suggested  to  one  of  her  friends  that  she  could  protect 

herself  from  burns  by  salving  her  hands  with  the  juice  ol  a  plant.  When  ques- 

tioned where  to  find  this  wondrous  herb,  Sigarr  answered  "JDat  vex  a  JDinum 

husum  ok  hver  manns  her  i  Bjorgyn"— "it  grows  on  everyone"s  house  roof  here 
m  Bergen."  As  noted  by  Nordhagen  (1934),  R.  rosea  is  the  only  hkely  candidate. 
Nordhagen,  however,  fails  to  note  that  the  offer  was  refused;  Earl  Skule  was  one 

of  Inga's  enemies,  and  she  may  have  had  reason  to  consider  the  suggestion  as  an 
attempt  at  foul  play  (Hertzberg  1912)— perhaps  as  a  means  of  persuading  her 
that  she  had  nothing  to  fear  from  the  ordeal,  and  thus  agree  to  it.  If  so,  the  plan 
failed.  The  ordeal  was  successfully  completed,  as  far  as  the  historical  sources 

can  tell  without  resorting  to  the  protective  powers  of  R.  rosea,  and  Inga's  son 
Hakon  Hakonsson  went  on  to  become  one  of  the  most  illustrious  Norwegian 
kings. 

DISCUSSION 

The  uses  recorded  for  Rhodiola  rosea  m  Norway  are  closely  reflected  in  other 

areas  settled  by  people  of  Norse  origin.  Debes  (1673)  noted  that  a  decoction  was 

used  as  a  kind  of  "rose  water"  in  the  Faroes,  presumably  as  a  hair  wash;  an  oint- 
ment was  used  on  wounds  (Nordhagen  1934).  An  unpublished  Faroese  dictio- 

nary from  about  1670  lists  R.  rosea  as  hjalpirot  ("help  root"),  suggesting  some 
kind  of  medicinal  use,  e.g.  to  improve  hair  growth  (Lange  1960).  In  Iceland,  a 

decoction  of  the  fresh  rhizome  was  used  to  wash  the  head  as  a  cure  for  head- 
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ache  (Nordhagen  1934);  such  use  was  a  part  of  older  school  medicine.  Rhodiola 
rosea  was  also  dried,  mixed  with  butter,  and  used  as  an  ointment  on  old  wounds 

(Hallgrimson  1964;  Mohr  1786). 

In  Greenland,  the  rhizomes  of  R.  rosea  were  eaten  by  the  Eskimos  or  Inuits 

(Birket-Smith  1928;  Egede  1741;  Hoygaard  1941;  Hughes  1960;  Schubeler  1888); 
leaves  and  shoots  were  also  consumed.  It  was  also  eaten  by  the  Eskimos  of  North 

America.  In  Alaska,  both  the  rhizomes,  stems  and  leaves  were  eaten,  partly  fresh 
(Porsild  1953),  fermented  or  frozen  (Moerman  1998).  The  Eskimos  of  Nunivak 

Island,  Alaska,  prepared  a  tea  from  the  flowers  (Griffin  2001). 

The  former  use  ot  R.  rosea  to  treat  (or  avoid)  scurvy  is  in  accordance  with 

its  rather  high  contents  of  vitamine  C.  Hoygaard  (1941,  table  D)  found  it  to  be 
the  richest  terrestrial  plant  source  of  vitamme  C  available  to  the  Eskimos  in  his 
study  area  at  East  Greenland. 

Rhodiola  rosea  is  also  found  in  the  mountains  of  Central  Europe,  and  had 
acquired  some  reputation  as  a  medicinal  plant  in  this  area  as  well,  it  is  included 

in  several  early  herbals,  e.g.  Euchs  (1543)  and  Bock  (1551),  and  the  rhizomes  (Ra- 
dix rosea)  were  sold  in  pharmacies.  The  comments  in  the  major  Danish  herbal 

of  PauUi  (1648)  seems  to  be  based  mainly  on  Central  European  tradition. 
Rhodiola  rosea  does  not  occur  in  Denmark,  and  its  use  here  was  based  on  culti- 

vated plants— Paulli  noted  that  it  was  found  in  some  "noble  gardens"— possibly 
supplemented  by  plant  material  imported  from  Norway  Both  in  Denmark  and 

in  Central  Europe,  R.  rosea  was  used  to  cure  head-ache  (Paul  li  1648,  Lippert  1995). 

The  German-speaking  farmers  of  South  Tyrol  (Italy)  believed  that  a  decoction 
in  milk  promoted  pregnancy  (Marzell  1979). 

In  terms  of  medical  properties,  the  peoples  of  eastern  Asia  have  found  a 

much  wider  use  of  Rhodiola  species  than  that  of  R.  rosea  in  Norway  and  other 
parts  ol  Europe.  In  Russian  Siberia,  R.  rosea  was  considered  an  aphrodisiac,  and 

supposed  to  ensure  a  long  life.  In  Mongoha,  it  was  used  to  treat  cancer  and  tu- 
berculosis. In  China,  both  R.  rosea  (imported)  and  other  Rhodiola  species  were 

prized  for  their  medical  qualities  (Germano  &  Ramazanov  1999).  As  a  cure  for 
tuberculosis,  R.  rosea  was  also  used  by  the  western  Eskimos  of  North  America; 
the  disease  was  treated  with  raw  flowers  (Lantis  1959).  The  Eskimos  of  Nelson 

Island,  Alaska,  used  R.  rosea  to  treat  sores  (Ager  &  Ager  1980). 
Rhodiola  species,  e.g.  R.  quadrijida  (Pall.)  Fisch.  &  Mey,  R.  rosea, and  R.  sacra 

(Prain  ex  Hamet)  S.H.  Eu,  are  currently  the  focus  of  substantial  interest  in  terms 

of  medical  and  pharmacological  properties.  Studies  of  Asiatic  species  have  re- 
vealed a  vast  array  of  chemical  compounds  (see  Brown  et  al.  2002,  Kurkin  &r 

Zapesochnaya  1986,  Yoshikawa  et  al.  1995,  1996,  1997),  including  some  with 
promising  antiallergenic  effects.  The  only  biochemical  study  of  Norwegian  R. 
rosea  so  far,  by  Rohloff  (2002),  identified  various  terpencs  and  volatiles,  but 
failed  to  identify  some  constituents  (rosiridm,  rosiridol)  reported  from  Russian 

material  of  R.  rosea  (Kurkin  et  al.  1995),  and  found  only  neglible  amounts  of 
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octadecadienoic  acid,  heptanol  derivates  and  hexadecanoic  acid,  claimed  by 
Belov  et  al.  (1994)  to  be  some  o[  the  main  constituents.  Thus,  the  biochemical 

characteristics  of  R.  rosea  may  vary  according  to  geographical  origin,  and  Nor- 
wegian  plants  could  differ  irom  those  found  in  Asia  in  terms  of  pharmacologi- 

cal properties— which  would  be  in  accordance  with  folk  tradition  in  the  two 

areas.  Alternatively,  its  potential  qualities  were  undetected  in  Norwegian  tra- 
dition, or  other  plants  were  considered  more  effective.  Norwegian  R,  rosea  is  rich 

in  the  phenylpropanoid  rosavm  (S.  Dragland,  pers.  comm.),  specific  to  R.  rosea 

and  now  considered  to  be  one  the  most  important  constituents  in  terms  of  medi- 
cal activity  (Brown  et  al.  2002),  which  might  support  the  latter  hypothesis.  The 

sparse  or  absent  use  of  R.  rosea  as  food  in  Norway  may  also  have  a  biochemical 

explanation;  according  to  Hoygaard  (1941),  Norwegian  R.  rosea  has  a  much 
sharper  taste  than  the  plants  lound  in  Greenland. 

At  present,  the  old  traditions  related  to  R.  rosea  in  Norway  are  probably 
fadmg  away,  e.g.  its  former  use  as  an  apotropaic  on  house  roofs.  The  vernacular 
names  are  more  I  i  kely  to  survive,  at  least  as  long  as  R.  rosea  remains  a  well  known 
and  popular  ornamental,  especially  in  rock  gardens. 
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ABSTRACT 

The  roasted/ground  seeds  of  the  Kentucky  coffeetree  iGymnocladus  dioicus,  FabaceaeJ  were  spar- 
ingly used  in  pioneer  times  as  a  substitute  lor  arabica  coffee.  Preparation  of  the  beverage,  opinions  on 

its  smell  and  taste,  toxicity  of  the  plant,  and  history  and  presen  t-day  status  of  this  use  of  the  seeds  are 
discussed. 

RESUMEN 

Las  semillas  del  cale  de  Kentucky  {Gymnodadus  dioicus,  Fabaceae)  se  usaron  en  los  tieinpos  de  los 

pioneros  corno  un  sustituto  del  cafe.  Se  discute  la  preparacion  de  la  bebida,  opmiones  sobre  su  dor  y 
sabor,  toxicidad  de  la  planta,  historia  y  estatus  actual  del  uso  de  las  semillas. 

INTRODUCTION 

The  assertion  that  the  roasted  and  ground  seeds  of  the  Kentucky  coffeetree 
(Gymnodadus  dioicus  (L.)  K.  Koch;  Fabaceae)  (hereafter  KCT)  can  be  brewed 

into  a  coffee-like  beverage  and  that  the  Kentucky  and  Tennessee  pioneers  made 
such  a  beverage  from  them  is  repeated  frequently  in  American  and  even  Euro- 

pean literature  on  New  World  edible  wild  plants  (e.g.,  Allen  &  Allen  1981;  Bean 
1973;  Browne  1857;  Fernald  61  Kinsey  1958;  Loudon  1838;  Loz  1890;  Nicholson 
1883;  Peterson  1978;  Rogers  1905;  Sargent  1889;  Saunders  1920;  Vannorsdall  1958; 
Wampler  2000).  Most  of  the  reports  are  quite  definite  concerning  the  pioneers: 
yes,  the  seeds  were  indeed  so  used  by  them.  Some,  though,  are  a  bit  uncertain, 

e.g.,  "Pioneers  may  have  made  a  coffee  substitute  from  [the]  seeds"  (Stacy  1992). 
Braun  (1961)  noted  that  the  making  of  "coffee"  from  the  seeds  in  Kentucky  was 
in  the  Bluegrass  region,  where  the  tree  is  as  common  as  or  even  more  common 
than  in  most  other  places. 

The  Kentucky  coffeetree  ranges  from  New  York  to  South  Dakota,  south  to 

Virginia,  and  Oklahoma  (Little  1977  [range  map];  Spaeth  n.d.).  Its  seeds  (Fig.  1) 

are  borne  m  large,  woody,  brown  pods  (legumes)  (4.3)12-16.5(25?)  cm  long,  4-5 

cm  wide,  and  1-2  cm  thick.  The  pods  remain  on  the  tree  throughout  much  of 
the  winter;  at  a  distance  the  tree  appears  to  have  a  flock  of  birds  among  its  leaf- 

less branches.  Each  pod  contains  a  fleshy  pulp  in  which  are  embedded  1-9  dark 
olive  brown,  hard  seeds  1.1-2  cm  long  and  wide  and  0.6-1.3  cm  thick.  The  seeds 

are  rock  hard— "adamantine,"  as  Rogers  (1905),  with  but  slight  hyperbole,  well 

SIDA21(1):  545-356. 2004 
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Fig.  1 .  Kentucky  coffeetree  [Gymnodadus  diokus).  Left,  pods.  Lower  right,  seeds  (a  U.S.  penny  included  for  size  compari- 

son). Upper  right,  ground  seeds,  the  "coffee." 

described  them.  Later,  Rogers  (1917)  wrote:  "How  the  pioneers  ever  crushed  [the 

seeds]  is  a  puzzle  to  all  who  have  tried  to  break  one  with  a  nutcracker." 
Living  in  the  Bluegrass  region  and  having  access  to  an  ample  supply  of  the 

seeds,  we  decided  to  experiment  by  preparing  a  potable  drink  from  them.  Next 
we  investigated  the  matter  of  toxicity  of  KCT  and  the  history  of  beverage  use 
of  the  seeds.  Results  of  our  trials  and  studies  are  reported  here. 

THE  "cOFFHF" 
We  found  only  four  recipes  for  roasting  the  seeds.  One  internet  site  suggested 

roasting  a  cup  of  seeds,  one  layer  thick,  in  an  oven  for  30  minutes  (Rolen  200f). 
No  temperature  was  specified,  and  30  minutes  did  not  seem  to  us  long  enough 

for  any  toxins  possibly  present  in  the  seeds  to  dissipate  (see  "Toxicity"  below). 
Another  source,  which  we  followed,  gave  more  details:  Brill  and  Dean  (1994) 

suggested  a  "safe"  way  to  make  KCT  coffee:  bake  the  seeds  m  a  "covered  roasting 
pan"  at  300°  F  for  3  hours  (similar  instructions  are  in  Brill  120021  and  Phillips 
119981  although  Phillips  suggested  350°  F). 

On  5  Aug  2003,  we  put  30  seeds  into  each  of  four  Pyrex  jars  labeled  1,  2,  3, 
and  4,  respectively  One  layer  of  seeds  covered  the  bottom  of  each  jar.  The  jars 
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were  roasted  at  150-  C  fe300°  F).  During  the  roasting,  the  room  had  at  first  an 
aroma  of  peanut  butter  Jar  1  was  removed  after  2.0  hours,  jar  2  after  2.5  hours, 

and  jar  3  after  3.0  hours  by  which  time  four  of  the  seeds  had  burst  ("popped"). 
By  the  time  jar  4  was  removed  (3.5  hours),  the  room  had  an  aroma  of  something 

burning;  II  seeds  had  popped. 

The  next  step  was  to  estabhsh  a  method  of  breaking  the  seeds,  which  were 

still  rock  hard.  Without  a  corn  grinder  available  (and  fear  that  if  we  did  have 

one,  the  seeds  would  break  the  grinder),  we  used  pliers  and  a  mortar  and  pestle. 

The  seeds  were  first  cracked  open  one-by-one  with  the  pliers  over  the  mortar 
As  they  were  cracked,  most  shattered  or  exploded  so  the  cracking  was  done 

under  a  cloth  that  covered  the  mortar  They  were  then  coarse-ground  with  the 

pestle,  pulverized  (Fig.  1)  in  a  coffee  grinder,  and  placed  back  into  their  respec- 
tive jars,  which  were  covered  in  plastic  wrap  to  retain  freshness.  There  appeared 

to  be  no  relationship  between  the  ease  of  cracking  the  seeds  and  the  roasting  times. 

To  make  the  "coffee,"  one  heaping  teaspoonful  of  ground  seeds  was  placed 
in  ̂/4  of  a  cup  (=175  ml)  of  boihng  water  (This  probably  would  have  been  the 
method  used  by  pioneers.)  The  grounds  were  stirred  and  allowed  to  settle  to  the 

bottom.  Twenty  people  were  granted  the  opportunity  to  smell  and  taste  this 

historical  drink;  their  responses  arc  listed  in  Table  1.  No  one  claimed  to  enjoy 

the  taste  or  the  experience.  All  agreed  that  an  overpowering  and  persistent  af- 
tertaste remained. 

When  the  "coffee"  was  sweetened  with  sugar,  the  brew  became  "more  pal- 

atable." The  four  participants  who  tasted  it  rated  it  as  "acceptable,"  "like  sweet- 

ened tea,"  "still  rather  unpleasant,"  and  "could  get  used  to  it."  The  general  con- 

sensus was  that  KCT  "coffee"  is  not  destined  for  supermarket  shelves.  A  lot  of 
work,  with  little  pay-off,  goes  mto  roastmg  and  grinding  the  seeds;  this  may  be 
why  some  literature  rates  the  brew  as  a  poor  substitute  for  coffee.  The  second 

author  of  the  present  paper  drank  about  1/3  cup  of  sweetened  KCT  "coffee"  ev- 
ery day  for  2  weeks,  hoping  that,  with  familiarity,  the  flavor  might  improve  for 

him;  It  did  not. 

Yet,  in  contrast,  some  individuals  rate  the  beverage  more  highly.  Brill  (2002) 

called  it  "the  world's  best  caffeine-free  coffee  substitute";  his  wife,  too,  Kkes  the 

drmk  (Brill,  pers.  comm.,  Oct  2003).  Phillips  (1998)  wn-ote  that  the  beans  make 

"a  decent  cup  of  caffeine-free  coffee."  The  brew  has  been  described  also  as  "pal- 
atable and  wholesome"  (Thwaites  1905). 

TOXICITY 

Anyone  wishing  to  prepare  "coffee"  from  KCT  seeds  will  probably  have  some 
interest  in  reports  of  the  plants  toxicity  to  various  organisms.  KCT  has  long 

Tabu-  1.  Opinions  of  the  taste  and  smcl  I  of  "coffee"  brewed  from  ground,  roasted 
seeds  of  Kentucky  coffeetree  in  a  20-person  taste/smell  test,  October/Novem- 

ber 2003,  Northern  Kentucky  University.  Identical  opinions  were  expressed  by 
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several  participants. 

Taste Smell 

Akin  to  mud 

Horrible 

Fruity 

A  little  bit  like  coffee 

Why  bother? 

Like  coffee  with  a  touch  of  chocolate 

Like  espresso 

Bitter 

Like  mocha 

Like  bargain  coffee 

Three-day-old  brewed  coffee 
Not  worth  the  effort 

Hint  of  sour 

Really  bad 

Bad  aftertaste 

Pungent 

Not  at  all  like  coffee 

Earthy 

Chocolaty 

Stale  coffee 

Hint  of  mocha 

Chocolate  coffee 

Low-quality  coffee 
Like  bakers  chocolate 

been  known  to  possess  poisonous  properties,  both  lor  livestock  and  humans, 

though  it  is  by  no  means  a  toxic  plant  of  major  significance  (Kingsbury  1964). 

The  toxin  appears  to  be  water  soluble;  intoxication  of  Hvestock  has  been  re- 

ported after  the  animals  drank  water  into  which  KCT  pods  had  fallen.  An  ex- 
tract from  the  leaves  is  said  to  poison  ffies  (Bronaugh  1991;  Chesnut  1898; 

Millspaugh  1887),  a  report  that  should  be  investigated.  Toxins  are  found  in  all 

parts  of  the  plant,  especially  fresh  growth,  and  can  cause  "stomach  and  intesti- 

nal disorders  with  diarrhea,  vomiting,  irregular  pulse,  and  coma"  (Hardin  & 
Arena  1974).  For  over  a  century  this  poisoning  has  been  attributed  to  the  al  ka- 
loid  cytisme  (e.g.,  Chesnut  1898),  but  the  presence  of  this  compound  has  never 

been  confirmed  in  KCT.  Unusual  amino  acids  and  an  alkaloid  are  reported  from 

the  seeds  (Southon  1994),  but  these  compounds  are  not  likely  to  be  of  toxico- 
fogic  significance  (Burrows  &  Tyrl  2001). 

One  s  desire  to  try  making  "coffee"  from  the  seeds  would  probably  be  tem- 

pered by  statements  such  as  the  following:  "Only  a  few  cases  of  human  poison- 
ing have  been  reported  Irom  eating  the  seeds  or  using  them  to  make  a  coffee 

substitute"  (Stephens  1980). ".  .  .  chewing  one  or  two  [seeds]  would  not  be  ex- 

pected to  produce  toxic  effects"  (Lampe  &  McCann  f985).  "Eating  the  seeds"  or 

"chewing  one  or  two"  would,  ol  course,  be  most  unwise  because  they  are  so  hard; 
chewing  them  would  be  like  chewing  small  rocks. 

It  appears,  though,  that  there  is  probably  little  to  worry  about  with  the  "cof- 

fee." "The  toxin  is  heat  labile"  and  "[the  seeds]  arc  not  ttxxic  when  parched"  (Bur- 
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rows  &  Tyrl  2001).  Nevertheless  we  do  not  recommend  the  "coffee"  until  more 
is  known  about  the  poisonous  compounds  in  the  seeds. 

HISTORY 

Pioneer  times 

The  earliest  appearance  of  the  name  Kentucky  titalics  ours]  coffeetree— as  op- 

posed to  simply  coffeetree— we  have  noted  is  in  an  April  1785  entry  in  one  of  the 

diaries  of  George  Washington:  "Planted  ...  eight  nuts  from  a  tree  called  the 

Kentucke  [sic]  coffee  tree  . ..."  (Jackson  &  Twohig  1978).  According  to  Hill  and 
Fountain  (2003),  the  Kentucky  coffeetree  was 

promoted  by  early  land  developers  who  warned  to  get  settlers  out  to  the  "iar  west"  (which  included 
Kentucky  at  that  timej.  Coffee,  a  popular  beverage,  was  expensive  and  hard  to  I  md  away  from  coastal 

ports.  Land  developers  advertised  Kentucky  as  a  place  where  a  tree  grew  with  beans  that  could  be 

roasted  and  brewed  to  make  a  fine  coflee  substitute.  Although  drinkable,  the  beverage  was  no  substi- 
tute lor  coflee,  and  the  early  settlers  quickly  dropped  it  as  soon  as  the  real  thing  became  available. 

We  were  unable  to  verily  this  account  m  spite  of  extensive  searching  oi  litera- 
ture and  internet. 

The  earliest  link  we  have  found  between  KCT  seeds  and  the  "coffee"  is  in 

John  Filson's  The  discovery,  settlement  and  present  state  ojKentucke  [sic]  (Filson 

1784):  "The  coffee-tree  greatly  reseml^les  the  black  oak,  grows  large,  and  also 

bears  a  pod,  in  which  is  enclosed  good  coffee."  This  statement,  however,  does 

not  inspire  confidence  that  the  author  actually  partook  ol  the  "good  col  lee"  "en- 
closed" in  the  pods  or  that  he  knew  of  the  seeds  being  the  basis  for  the  drink. 

In  Pioneer  h/c  in  Kent ut??y  178,5-1800  (Horine  1948)  a  letter  is  quoted  from 
Kentucky  pioneer  Daniel  Drake  to  his  adopted  daughter  that  is  definite  on  the 

use  of  the  seeds  for  a  beverage:  "[We  gathered]  those  wild  fruits  which  were  so 

precious  to  us  m  the  absence  of  the  cultivated.  Some  of  them  were  ior  immedi- 

ate use,  or  little  thought  of  except  by  the  children;  others  had  a  more  perma- 
nent value,  and  were  stored  for  winter . ...  Among  the  latter,  grapes,  nuts,  crab 

apples,  and  occasionally  the  hard  seeds  of  the  coffee  tree, ...  of  which,  by  way  of 

change  from  Bohea  tea  [Cartiellia  sinensis),  we  made  a  substitute  for  coffee."  This 
report,  even  in  the  absence  of  any  other,  would  seem  to  verify  the  pre-1800  use 
of  a  beverage  made  from  the  seeds  oi  KCT. 

Bakeless  (1965)  wrote  about  the  complaints  of  a  man  who,  during  the  1780s, 

was  a  guest  at  one  of  the  "dreadful"  hovels  providing  food,  drink,  and  bed  to 
Kentucky  travellers: 

Nothing  to  eat  but  bear  meat  and  'corn-meal  dodgers.'  And  nothing  to  drink  but  whisky ...  and  coffee 
'composed  of  an  article  ihat  grew  some  eight  hundred  or  one  thousand  miles  north  of  where  cotlee 

tree  [Coffea  arabica]  ever  did  grow.'  This  beverage  was  brewed  from  the  pod  [sic]  of  the  Kentucky  'cof- 

fee tree.'  The  resulting  fluid  was  described  by  a  charitable  geographer  of  the  period  as  'not  unlike 

coffee '  Another  traveler,  still  more  charitable,  described  it  as  'a  pod  in  which  is  good  coffee-seed.' 

Michaux  (1817;  French  version  1812)  wrote  that  "the  name  of  coffee  tree  was 
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given  to  this  vegetable  by  the  early  emigrants  to  Kentucky  and  Tennessee,  who 

hoped  to  find  in  its  seeds  a  substitute  for  coffee:  but  the  small  number  of  per- 

sons who  made  the  experiment  abandoned  it,  as  soon  as  it  became  easy  to  ob- 

tain from  the  sea  ports  the  Coffee  of  the  West  Indies"  (see  also  Keeler  1900). 
This,  too,  has  the  ring  of  a  reliable  report. 

The  extent  of  use  of  the  seeds  for  a  beverage  recorded  by  Michaux  differs 

much  from  that  given  by  others.  Saunders  (1920)  wrote  that  "a  century  ago  such 
use  of  them  was  quite  prevalent  in  what  was  then  the  western  wilderness,  and 

travelers'  diaries  of  the  time  make  frequent  mention  of  the  practice."  Medsger 
(1972)  wrote  that  "the  pioneers  apparently  made  much  use  of  the  seeds  of  this 
tree,  which  were  roasted  and  ground,  then  used  as  a  substitute  for  coffee."  Ac- 

cording to  Clute  (1943),  KCT  "coffee"  was  "often"  resorted  to  Vvdien  the  supply 
of  arabica  coffee  was  exhausted.  We  have  made  a  wide  search  through  the  lit- 

erature—literally many  hundreds  of  sources— and  have  found  nothing  that  cor- 
roborates these  statements.  Michaux,  we  beheve,  was  right  in  his  assessment  of 

the  Irequency  of  use. 

It  is  perhaps  indicative  of  the  mjrcquency  of  use  of  KCT  "coffee"  that  Porcher 
(186.3),  in  his  Civil  War  era  Resources  of  the  southern  fields  and  forests,  did  not 

mention  G.  dioicus  even  though  he  listed  various  coffee  substitutes.  The  trees 

range  does  extend  into  the  far  northern  part  of  the  area  covered  in  the  book 

(Little  1977;  Spaeth  n.d.).  Perhaps,  too,  arabica  coffee,  m  spite  of  war-induced 

scarcity,  was  sufficiently  available  so  that  substitutes  were  generally  not  im- 

portant; Dick  (1974),  in  his  book  on  the  "southern  frontier,"  mentioned  that  "by 

1840  black  coffee  was  coming  into  use  as  a  beverage."  Loudon  (1838)  noted  that 

the  use  of  KCT  seeds  for  "coffee"  had  long  since  been  discontinued.  Wilson  (1905) 

noted  that  the  "coffee"  use  had  "long  since  ceased."  A  1902  paper  on  KCT  did  not 

mention  the  "coffee"  even  though  it  considered  "economic  uses"  (Anonymous 

1902).  Gibson  (191  3),  describing  the  "coffee"  as  l^lack  and  bitter  and  noting  that 

"a  little  of  it  would  go  a  long  way  with  a  modern  coffee  drinker,"  wrote  that 

"when  the  Kentuckians  were  abte  to  procure  coffee  they  let  the  wild  substitute 

alone." 
Kentucky  and  Tennessee  were  not  the  only  places  where  this  beverage  was 

tried.  Thomas  Nuttall  (1821)  apparently  had  drunk  the  "coffee":  m  early  1819  he 

wrote  in  the  record  of  his  journey  into  the  Arkansas  Territory,  "Among  the  trees, 
we  still  continue  to  observe  the  coffee-bean  {Gymnoehidus  canadensis),  now- 

loaded  with  legumes,  the  seeds  of  which,  when  parched  . . .  produce  a  substi- 

tute for  coffee  greatly  inferior  to  the  Cichonum  [chicory]."  At  that  writing,  he 
was  near  the  confluence  of  the  Ohio  and  Mississippi  rivers.  And  in  southwest- 

ern Iowa  during  the  winter  of  1819-1820,  KCT  "coffee"  was  drunk  by  members 

of  S.H.  Long's  expedition  to  the  Rocky  iVlountains  (Thwaites  1905). 
Seeds  of  KCT  were  not  the  only  coffee  substitute  used  in  eady  Kentucky 
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Another  report  on  the  pioneers  (Goode  1989),  from  an  area  of  the  state  in  which 

KCT  is  lacking  or  exceedingly  rare  (Little  1977),  stated  that  ground  parched 

corn  sweetened  with  honey  made  a  "reasonably  tasty  substitute  for  cod ee."  Other 

substitutes  included  parched  "tubers,"  rye,  wheat,  acorns,  beans,  chestnuts, 
chicory,  chinquapins,  cotton,  grapes,  peanuts,  English  peas,  persimmons,  okra, 

sorghum,  sugar  cane,  "Irish"  and  sweet  potatoes,  and  dandelion— and  even,  m 
desperation,  wood  shavings  (Anonymous  n.d.;  Howard  1975;  March  2000;  Mitch- 

ell 1991). 

Writing  about  pioneer  Kentucky,  Cotterill  (1917)  mentioned  that  "Tea  and 
coffee  were  reserved  for  the  sick  and  were  considered  as  a  mark  of  ef  feminacy  if 

taken  by  people  in  good  health."  Was  this,  in  addition  to  the  scarcity  of  arabica 
coffee  m  those  early  times,  maybe  one  reason  to  seek  a  coffee  substitute? 

One  might  wonder  where  the  pioneers  got  the  idea  of  preparing  a  beverage 

from  these  seeds,  which  seem  to  us  to  be  a  most  unlikely  source.  The  seeds  cer- 

tainly do  not  look  like  the  "beans"  of  arabica  coffee,  and  the  task  of  preparing 
them  for  brewing  is  daunting.  The  pioneers  might  have  learned  the  process  from 

Native  Americans;  Smith  (1928)  reported  that  the  Meskwaki  Indians  cooked 

the  seeds  and  then  ground  them  and  boiled  them  to  make  "coffee."  These  Indi- 
ans, however,  were  in  Wisconsin,  not  Kentucky.  But  perhaps  some  Kentucky 

tribes  knew  of  the  use  and  shared  the  information  with  the  pioneers.  Indians  of 

the  Missouri  River  region  (Gil more  1991;  Moerman  1998)  knew  of  KCT  but  ap- 
parently did  not  make  a  beverage  from  the  seeds  although  they  roasted  and  ate 

the  seeds  and  prepared  a  "food"  from  the  pounded  seeds.  Accordmg  to  Phillips 
(1998),  "the  roasted  beans  are  a  reasonably  good  nut,  especially  when  salted  or 

soaked  in  salted  water  and  re-baked."  We  infer  that  the  roasting  time,  though 
not  stated,  is  about  V2  to  1  hour 

It  is  also  possible  that  some  pioneers  familiar  with  arabica  coilee  but  suf- 

fering coffee  deprivation  simply  tried  to  make  a  beverage  from  KCT  seeds,  pro- 
ducing a  brew^  that  they  liked  and  about  which  they  spread  the  word. 

KCT  "coffee"  during  the  Civil  War 
During  the  early  days  of  November  2003  we  were  told  by  a  Civil  War  history 
buff  (who  wishes  to  remain  anonymous)  that  he  had  heard  from  a  Civil  War 

re-enactor  that,  during  that  war,  quite  limited  use  was  made  of  KCT  seeds  as 

"coffee."  The  taste  of  the  "coffee"  was  reportedly  so  bad  that  it  made  hardtack— 
those  plain  flour-and-water  biscuits  that  were  often  moldy  or  infested  with 

maggots  and  weevils  (Billings  1887)— seem  good  by  comparison.  In  her  Civil 
War  plants  and  herbs,  Mitchell  (1996)  noted  that  the  seeds  are  the  basis  for  a 

"coffee,"  a  report  apparently  based  on  Anonymous  (1995).  But  she  gave  no  indi- 
cation that  they  were  actually  used  for  that  purpose  during  the  war  although, 

of  course,  they  could  well  have  been.  Arabica  coffee  was  apparently  a  favorite 

non-alcoholic  beverage  of  soldiers  ("how  delicious  the  aroma  of  it,  and  how 
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readily  each  man  disposed  of  a  quart"  [McCarthy  1882]).  Although  arabica  cof- 
fee was  available  at  least  some  of  the  time  (Locke  1870),  its  supply  in  the  south 

was  sometimes  uncertain  because  of  the  vicissitudes  of  war  on  land  and  the 

Lincoln-ordered  blockade  of  southern  ports  from  Virginia  to  Texas. 

The  George  Rogers  Clark  connection 

In  going  through  hundreds  of  KCT  websites  we  came  upon  one  from  Storm 

Lake,  Iowa,  a  city  that  has  a  "tree  museum"  m  which  various  "historic"  trees  are 

planted  (Anonymous  2003b),  among  them  a  "George  Rogers  Clark  Kentucky 

Coffee  tree."  The  text  concerning  the  tree  is  as  follows:  "During  the  Civil  War, 
George  Rogers  Clark  attempted  to  develop  a  coffee  bean  tree  to  replace  regular 

coffee  which  was  unavailable  during  that  time.  However  since  the  coffee  was 

not  pleasant  to  the  taste,  the  project  failed."  Is  this  statement  credible^'  Certainl  y 
not  in  the  timing  of  Ckark's  posthumous  interest;  he  died  m  18f  8.  One  wonders, 

too,  how  one  could  "develop"  a  tree  during  the  short  time  span  of  the  Civil  War 
But  we  decided  to  investigate  further 

We  directed  a  query  to  Storm  Lake,  hoping  to  learn  the  source  of  their  KCT. 

We  were  given  the  name  of  an  individual  in  Louisville;  later  checking  showed 

that  he  and  another  person  were  involved  in  a  heritage  tree  program  and  that 

one  of  them  is  deceased.  Two  letters  to  the  first  man  have  gone  unanswered;  we 
suspect  that  he,  too,  has  died. 

We  learned  that  Clark  did  send  KCT  seeds  to  Thorn  as  Jefferson  at  Monti- 
cello.  Indeed,  in  the  Kentucky  legislation  (Anonymous  2003a)  that  established 

G.  dioicus  as  the  state  tree  of  Kentucky  (S.B.  150,  approved  8  Mar  1976;  later  re- 

scinded), one  of  the  "whereas's"  is  this:  "WtlEREAS,  in  1783  General  George 
Rogers  Clark  did  send  seeds  of  the  Kentucky  coffeetree  to  Thomas  Jefferson  at 

Monticello  and  which  seeds  produces  Isic]  trees  still  gracing  the  grounds  of 

Monticello."  In  a  letter  dated  4  Dec  1783 Jefferson  wrote  to  Clark:  "We  received 
here  about  a  week  ago  your  obliging  letter  of  Oct.  12. 1783,  with  the  shells  and 

seeds  for  which  we  return  you  inany  thanks"  (Jefferson  2003).  One  can  but  as- 
sume that  among  the  included  seeds  were  those  of  KCT.  (As  an  aside,  this  letter 

is  the  one  m  which  Jefferson  asked  Clark  if  he  would  like  to  lead  [an  explora- 
tion party]  into  the  country  from  the  Mississippi  to  California.) 

We  found  a  brief  quote  said  to  be  from  Clark's  October  1783  letter  to  Jeffer- 

son: speaking  of  KCT,  Clark  wrote  "It  makes  beautiful  shade  and  we  think  it 

will  flourish  with  you"  (Anonymous  2003a).  Did  Clark  also  mention  in  the  let- 

ter the  "coffee"  use  of  the  seeds  of  the  tree-'  Inquiries  to  the  Jefferson  collection 
at  the  Princeton  University  Library  (Linda  Monaco,  pers.  comm.,  16  Oct  2003) 

and  to  the  Monticello  Library  (Bryan  Craig,  pers.  comm.,  16  Oct  2003)  elicited 

the  response  that  the  letter  is  apparently  lost. 

Finally  we  were  referred  to  a  person  said  to  be  knowledgeable  about  GRC's 
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correspondence:  Julia  Parke,  former  director  at  Locust  Grove,  Clark's  Louisville 
home.  In  an  October  2003  telephone  conversation  with  her,  the  second  author 
was  told  that  she  had  known  of  the  12  Oct  1783  letter  and  that  yes,  GRC  did 

mention  in  the  letter  not  only  the  horticultural  possibilities  of  the  tree  but  also 

the  use  of  Kentucky  coffeetree  seeds  for  "coffee."  Thus  the  Storm  Lake  report  of 
Clark's  interest  in  KCT  had  been  somewhat  exonerated. 

CURRHKT  USE  OF  KCT  "COFFEE" 

In  an  article  on  various  wild-growmg  substitutes  for  arabica  coffee,  Serlin  (1977) 

wrote,  "All  last  winter,  along  the  Ramble  in  New  York  City's  Central  Park,  I've 
seen  people  pinching  coffee  costs  by  scuffing  through  fallen  leaves  for  precious 

pods  under  a  stand  of  Kentucky  Coffee  Trees."  In  October  2003,  wondering  about 
the  frequency  of  such  foraging  by  New  Yorkers,  we  telephoned  Steven  Brill,  well- 
known  author  and  educator  on  the  subject  of  whld  edible  plants.  He  told  us  that, 

in  his  years  of  visiting  Central  Park,  the  only  foragers  he  had  seen  were  those 

accompanying  him  on  his  field  trips. 
According  to  some  of  these  foragers,  the  seeds  apparently  can  be  used  as  a 

chocolaty  seasoning  in  cakes  and  cookies  (Brill  &  Dean  1994).  One  seed  added 

to  carob-flavored  ice  cream  can  make  the  product  "taste  more  like  chocolate 
than  ever"  (Brill  2002). 

We  checked  with  several  more  people  knowledgeable  about  the  subject  of 

edible  wild  plants.  None  knew  of  anyone  who  had  prepared  a  drink  from  KCT 
seeds. 

Other  than  the  reports  of  Brill  (2002),  Brill  &  Dean  (1994),  Phillips  (1998), 

and  Serlin  (1977)  and  the  recent  brewing  of  "coffee"  from  KCT  seeds  here  at 
Northern  Kentucky  University,  we  have  located  no  evidence  of  significant  ex- 

tant use  of  the  beverage.  Even  if  current  edible-plant  books  mention  the  use,  we 

suggest  that  KCT  "coffee"  is  mostly  a  curiosity  from  a  time  now  past,  being  in- 
dulged in  only  by  an  occasional  one  of  those  individuals  who  eat  their  way 

through  the  landscape  (often  with  tasty  rewards).  It  poses  no  serious  threat  to 
Maxwell  House  or  Starbucks. 

CONCLUSIc:iN 

Limited  use  of  KCT  seeds  as  a  coffee  substitute  was  made  in  pioneer  Kentucky 

and  elsewhere.  It  would  appear  that  the  many  post-pioneer  reports  of  a  KCT- 

seed-based  beverage  derive  ultimately  from  a  few  early  accounts;  Drake's,  Long's, 
Michaux's,  Nuttalls,  and  possibly  Clark's.  The  Kentucky  coffeetree  is  of  essen- 

tially no  present-day  concern  as  a  beverage  plant. 
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ABSTRACT 

A  literature  search  was  conducted  to  determine  the  medicinal  I  lowering  plants  found  in  Pakistan 

and  used  as  remedies  for  various  disorders  or  diseases.  Tfie  taxonomic  position,  distribution  and  f  low- 

ering period  of  these  plants  are  described  to  facilitate  their  collection  at  bloomiing.  There  arc  95  spe- 
cies belonging  to  85  genera  and  43  plant  families.  Most  of  the  species  belong  to  Fabaceae  and 

Asteraceae  (17  and  13  species  respectively),  followed  by  Malvaceae  (7  species),  Lamiaceae  (6  species) 

and  Boraginaceae  (4  species).  Apocynaceae  and  Rosaceae  contained  3  species  each.  It  is  important 

for  the  sustainability  of  Pakistani  medicinal  plant  industry  to  consolidate  the  plant-resource  data- 
base and  explore  tiie  national  and  international  markets  ior  its  medicinal  I  lora.  It  is  imperative  that 

large  scale  cultivation  projects  be  implemented  and  that  priority  species  ol  the  medicinal  plants  be 

salvaged.  Pakistan  also  needs  expanded  research  clforts  into  cultivation,  production  and  conserva- 

tion of  medicinal  plants.  Institutional  linkages  are  urgent!)-  needed  between  all  the  Pakistani  re- 
search and  development  organizations  dealing  with  medicinal  and  aromatic  plants. 

RESUMEN 

Se  realizouna  exhaustiva  bijsqueda  bibliografica  acerca  de  las  angiospennas  medicinalesde  Pakistan 

utilizadas  como  remedios  contra  enfermedades  de  dix-ersa  naturaleza.  Se  preparo  una  lista  de  las 

especies  encontradas  con  referencia  a  su  posicion  taxonomica.  Se  inclu\^e  su  distribucion  )■  periodo 
fenologico  para  tacilitar  su  recoleccion  en  el  momento  optimo  de  la  f loracion.  El  listado  comprende 

un  total  de  85  generos  y  95  especies  pertenecientes  a  43  familias.  La  mayoria  de  las  especies  pertenecen 

a  las  familias  Fabaceae  y  Asteraceae  (17  y  13  especies  respectivamente)  seguidas  de  Malvaceae  (7 

especies),  Lamiaceae  (5  especiesj )'  Boraginaceae  (4  especies);  Apocynaceae  y  Rosaceae  presentan  3 
especies  cada  una.  Resulta  importante  para  la  industria  sostenible  pakistani  de  plantas  medicinales 

consolidar  el  banco  de  datos  disponibles  y  explorar  los  mercados  nacionales  e  mternacionales  que 

ataiien  a  su  I  lora  medicinal.  Es  imperative  aumentar  los  proyectosde  cultix'osagran  escala  y  preservar 
la  prioridad  de  las  plantas  medicinales.  Pakistan  nccesita  tainbicn  extender  los  estuerzos  de 

investigacion  a  los  problemas  sobre  culti\'0.  produccion  y  conservacion  de  plantas  medicinales. 
Destacamos  asimismo  la  imperiosa  necesidad  de  desarroUar  un  sistema  de  transterencia  institucional 

entre  la  investigacion  y  las  organizaciones  de  desarrollo  que  inter\'ienen  en  los  procesos  mdustriales 
de  plantas  medicinales  y  aromaticas  en  Pakistan. 

'DisclaimerThe  views  expressed  in  this  article  are  those  of  authors  and  do  not  necessarily  represent  those  of 

their  respective  departments.  The  pubiication  of  this  article  does  not  constitute  a  recommendation  or  en- 

dorsement of  the  use  of  these  flowers  as  herbal  medicine. The  authors  or  Iheir  departments  make  no  warranty, 

expressed  or  implied,  and  assume  no  legal  liability  for  the  use  of  these  flowers  for  medical  purposes 

SIDA21(1):357-368.2004 
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INTRODUCTION 

The  (loraof  Pakistan  is  very  rich  due  to  the  diverse  chmatic  and  soil  conditions 

in  its  different  ecological  regions.  The  country  has  around  6000  species  of  wild 

plants;  about  400-600  are  considered  to  be  ot  medicinal  importance.  Pakistan 
has  considerable  significance  Irom  the  point  of  viewol  medicinal  plants  (Nasir 

et  al.  1972)  and  has  been  correctly  called  as  the  floral  emporium  ol  medicinal 

plants  (Rizvi  1998).  An  estimated  80%  of  the  rural  population  in  Pakistan  de- 

pends  on  traditional  medicines  for  their  primary  healthcare  needs,  the  major- 
ity of  that  are  plants  or  their  active  principles  (Shinwari  &  Khan  1998). 

The  sustainable  harvesting  of  medicinal  plants  has  great  economic  poten- 
tial. Although  some  medicinal  plants,  such  as  Carthamus  tinctonus,  Crocus 

sat ivus  and  Passijlora  cdulis,  are  locally  grown  but  require  knowledge  about 

the  proper  collection  and  preservation  of  tliese  important  medicinal  plants 

CRizvi  1998;  William  &  Ahmad  1999).  However,  medicinal  plants  are  used  both 

m  the  indigenous  medicinal  system  and  by  pharmaceutical  industries  (Shaheen 
et  al.  2003). 

Many  different  flowering  species,  such  as  Artemisia  absinthium,  (Gul-e- 
afsantee),  Matricaria  chamomilla  (Gul-c-babuna),  Viola  odorata  (Gul-e- 

banafsha),  Rosa  damascena  (Gul-e-surkh),  and  Crocus  sativus  (Gul-e-zafran), 
are  known  as  potential  sources  for  curing  various  liver  diseases  (Bach  1994;  Bisset 
1994;  Duke  1986;  Khan  et  al.  1996).  Salflower  iCarthamus  tinctorius)  has  been 

used  lor  centuries  in  pAirope  and  Asia  as  a  laxative  and  diuretic  (Keville  1995). 

Passionflower  {.Passijlora  cdulis)  is  reputed  to  have  anti-spasmodic  and  seda- 
tive properties  and  used  widely  as  an  ingredient  in  herbal  remedies  (Reynold  et 

al.  1994).  The  aqueous  extract  prepared  from  the  calyx  of  Hibiscus sahdariffa  is 

reported  to  possess  cathartic  activity  (Haruna  1997). 

Classification  of  medicinal  plants  is  organized  in  different  ways  depend- 
ing on  the  criteria  used.  In  general,  medicinal  plants  are  arranged  according  to 

their  active  principles  in  their  storage  organs  of  plants,  particularly  roots,  leaves, 

flowers,  seeds  and  other  parts  ot  plant  (Shaheen  et  af.  2003).  These  principles 
are  valuable  to  mankind  in  the  treatment  of  diseases  (Shaheen  et  al.  2003; 

Shinwari  &  Khan  1998).  According  to  the  literature  there  are  many  Pakistani 

medicinal  plants  (Bach  1994;  Nasir  &  All  1972;  Rizvi  1998;  Shinwari  &  Khan 

1998)  that  could  be  used  for  remedies,  medicinal  preparations  and  future  utili- 
zation (Bach  1994;  Bugti  1998;  Mahmood  et  al.  1996;  Nasir  &  Rafiql995;  Shinwari 

&  Khan  1998;  Zaman  &  Khan  1970).  This  paper  presents  the  taxonomy  of  Paki- 
stani medicinal  flowering  plants,  their  regional  distribution,  and  flowering 

periods. 

MATERIALS  AND  METHODS 

A  literature  search  was  conducted  to  find  out  which  Pakistani  plants  are  used 

as  remedies  lor  various  disorders  or  diseases  (Bach  1994;  Bugti  1998;  Duke  1986; 
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Mahmood  et  al.  1996;  Malik  &  Farooq  1984;  Nasir  &  All  1972;  Nasir  &  Rafiq 
1995;  Rizvi  1998;  Shaheen  et  al.  2003;  Shmwari  &  Khan  1998;  Zaman  &  Khan 

1970).  The  taxonomic  position  of  species  with  medicinal  properties  was  deter- 
mined. Their  distri  bution  and  1  lower i ng  period  was  also  noted  to  facilitate  their 

collection  at  blooming.  The  plants  included  herbs,  shrubs,  vines  and  trees.  The 

genera  were  arranged  alphabetically  within  each  family.  The  nomenclature  and 
classification  followed  Nasir  and  AH  (1972),  and  author  citations  followed 

Brummitt  and  Powell  (1992). 

RESULTS  AND  DISCUSSION 

Ninety-five  Pakistani  species  distributed  among  85  genera  and  43  plant  families 
were  found  to  have  medicinal  properties  (Table  1).  The  largest  numbers  of  species 

were  found  in  Fabaceae  and  Asteraceae  (17  and  13  species  respectively),  followed 

by  Malvaceae  (7  species),  Lamiaceae  (5  species)  and  Boraginaceac  (4  species). 

Apocynaceae  and  Rosaceae  each  contained  3  species  of  medicinal  plants.  Other 

families  contained  only  one  or  two  species  of  medicinal  plants  (Table  1).  Their 

flowering  period  and  distribution  were  also  worked  out  and  presented  in  Table  1. 

The  medicinal  plants  that  are  commercially  exploited  in  large  quantities  occur 

mainly  in  four  ecological  regions  of  Pakistan:  alpine  and  high  altitude;  temperate 

mountain  forests;  sub-tropical  foothill  forests;  and  arid  and  semi-arid  scrubs  (Ali 
&  Qaiser  1986;  Shaheen  et  al.  2003;  William  &  Ahmad  1999). 

A  number  of  medicinalfy  important  Pakistani  plants  are  found  in  the  moist 

alpine  and  high  altitude  areas,  especially  in  the  northwestern  valleys  (Nasir  & 

Ali  1972;  Shaheen  et  al.  2003;  William  &  Ahmad  1999).  Most  plants  of  these 

areas  are  slow  growing  perennial  species,  which  require  several  years  of  vegeta- 

tive growth  before  reproduction  by  seed  (Shaheen  et  af.  2003).  Some  of  the  spe- 
cies are  classified  as  threatened  or  vulnerable  if  the  current  rate  of  collection 

continues.  Endangered  plant  species  of  this  area  includes  Podophyllum 

hexandrum,  Saussaurea  costus,  Picrorrhiza  kunooa,  Aconitum  heterphyllum, 

and  Corydalis  sp.  (Shaheen  et  al,  2003).  Care  should  be  taken  in  the  conserva- 
tion of  plants  with  medicinal  flowers  so  that  their  existence  is  not  threatened. 

The  origin  of  Unani  (Greek)  medicines  goes  back  to  the  material  medica  of 

numerous  early  civilizations.  Unani  medicine  traces  its  origin  to  Greek  medi- 
cine, which  was  adopted  by  the  Arabs  and  thereafter  spread  to  both  Europe 

and  Indo-Pak  subcontinent  (William  &  Ahmad  1999).  There  are  about  27  large, 

Pakistani  herbal-manufacturing  companies,  which  produce  Unani  medicines 
on  a  commercial  scale  (Shaheen  et  al.  2003).  The  number  of  herbal-medicine 

manufacturers  in  the  non-organized  sector  runs  into  the  hundreds.  The  annual 

gross  income  of  some  large  herbal  manufacturers  is  comparable  to  that  of  mul- 
tinational companies  in  Pakistan.  About  50,000  traditional  healers,  including 

homeopaths,  are  serving  about  60%  of  the  population,  especially  those  living 
in  rural  areas  (Shaheen  et  al.  2003;  William  &  Ahmad  1999). 
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Taule  l.The  taxonomy,  distribution,  and  flowering  period  of  some  of  the  medicinal  flowers  of 

Pakistan. 

Species 
Flowering 

period 

Distribution Medicinal  Remedies 

MONOCOTYLEDONS 

Poaceae 

Cymbopogonjwarancusa     Jul-Oct 
(Jones)  Schult. 

Zeamaysi.  Feb-May 

DICOTYLEDONS 

Acanthaceae 

Adhatoda  vasica  Nees  =        Feb-Apr 
Justicia  adhatoda  L. 

Amaranthaceae 

Achyiainhes  aspera  L.  Sep- Apr 

Celosia  cnstata  L.  =  Celona    Oct-Dec 

argentea  L.  van  cr/sfofo 

(L.)  Kuntze 

Anacardiaceae 

Mangifera  indica  L.  Jan-Mar 

Found  in  Karaci^i, 

Multan,Chitral,NWFR 

Quetta,Gilgit 
Cultivated  in  Sindia, 

Punjab,  NWFP 

Planted  in  Karachi,  Sindh 

Found  in  Gilgil,  Karachi, 

Punjab,  Baluchistan 

Grown  in  gardens 

Grown  in  Punjab  and 

Sindh 

Apocynaceae 

Catharanthiis  roseus  (L.) 

G.Don. 

Pergularia  extensa  Jacq.  = 

Pergularia  daemia 

(Forssk.)  Chiov.  var. 

daemia 

Vinca  major  L. 

Asclepiadaceae 

Calotropis  procera  (Ailon) 
W.T.Alton 

Asteraceae 

Achillea  millefolium  L 

Throughout     Cultivated  and 

out  the  year     naturalized  in  the  tropics 

Sep-Apr  Found  in  Karachi, Sindh, 
Fasbella, Peshawar, 

Rawalpindi 

Dec-Mar  Found  in  Parochial, 

Abbottabad,  More  hills 

Throughout     Widely  distributed  in 

the  year  deserts  throughout 
Pakistan 

Aug-Mar 

Artemisia  absinthium  L.         Aug   Sep 

Occurs  in  Gilgit,  Swat, 

Murree,  Poonch, 

Baluchistan,  Chagia 

Grows  in  Thandiani 

Detoxifier,  astringent  and 

tonic 

Astringent,chloretic, 

diuretic  and  remedy  for 

urinary  infection 

Asthma,  bronchitis, 

gonorrhea,  highgrade 

fever  and  conjunctivitis 

Anti-hemorrhoidal 

Astringent,  anti-diarrheal 
and  for  irregularity  of 
menstrual  cycle 

Astringent, urinary  infection, 

catarrh,  anti-diarrheal,  anti- 

dysentery  veneral  diseases 

Asthma,  antideukemia, 

eyes  salve  and  flatulence 
Anthelmintic, emetic, 

expectorant 

Fresh  flowers  are  purgative 

Asthma,  catarrh,  cold, 

cough,  cholera,  and  for 

dyspepsia 

Hypotensive,  haemostatic 
to  arrest  bleeding 

Anthelmintic,  anti-scorpion 

venom  and  anti-snake 
venom 
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Tablf  1.  continued 

Species 
Flowering 

period 

Distribution Medicinal  Remedies 

Artemisia  maritima  L  Aug-5ep 

Calendula  officinalis  L.  Dec-Apr 

CaniiamustinctoriusL         Apr-Jul 

Chrysanthennunn  Mar-Jul 
cinerariifolium  (Trevir.) 

Vis=7o/)acefum 

cinerariifolium  (Trevir.) 

Sch.Bip. 

Helianthus  annuus  L.  Jul-Sep 

Matricaria  chamomilla  L  =    Jul-Jan 

Matricaria  recutita  L. 

Silybum  marianum{i.)  Mar-Apr 
Gaertn. 

Tagetes  erecta  L.  Jun-Nov 

Tanacetum  gracile  Hool<.f.      Jun-Aug 
SThomson 

Taraxacum  officinale  Feb-Apr 

F.  H.Wigg.  Group 

Xanthium  strumarium  L.        Jul-Aug 

Balsaminaceae 

Impatlens  balsarvina  L  Jul-Oct 

Bignoniaceae 

Millinglonia  hortensis  L,f.       Nov-Mar 

Stereospermum  suaveolens    May-Jun 

DC.  =  Stereospermum 

colais  (Buch.-Ham.ex 

Dillwyn)  Mabb, 

Found  in  Aster, 

Baluchistan,  Chitral,  Swat 

Cultivated  in  many  parl<s 

and  gardens  of  Pakistan 

Distributed  NWFR 

Baluchistan, (Harnai), 

Punjab 

Cultivated  in  Peshawar, 

Abbottabad 

Widely  cultivated  in 
Pakistan 

Found  in  plains  of  Punjab, 

Pishin 

Found  in  Lahore, Peshawar, 

Saidu  Sharif,Abbottabad, 

Mirpur,  Rawalpindi 

Grown  in  gardens  of 
Pakistan 

Found  in  Hunza, 

Baluchistan 

Widely  distributed 

throughout  Baluchistan 
Found  in  Karachi, 

Gilgit,Chitral,  Baluchistan, 

Swat.NWFPHazara 

Cultivated  in  Karachi, 

Chitral,  Murree 

Dyspepsia,  tonic  and  anti 
helminthic 

Duodenal-gastric  ulcers, 

hypotensive,  emmenag- 
ogue  and  cures  skin 
diseases 

Emmenagogue,  laxative, 

sedative,  stimulant 

Aperient,  conjunctivitis 
and  dyspepsia 

Anti-diarrheal,  anti- 
inflammatory carminative, 

diuretic 

Analgesicantiseptic, 

carminative,anti- 
convulsant,  diuretic,  liver 
diseases,  dyspepsia 

Flower  heads  are  consumed 

for  diabetes  control 

Anti-dote  against  wasp 

stings,  cure  for  eczema, 

diuretic 

Anti-helminthic 

Aperient,  diuretic,  stimulant, 

stomachic,  tonic,  detoxicant 

Flowers  useful  for  tooth- 

ache 

Antibiotic  activity,  inter- 
costal neuralgia  and 

useful  in  lumbago 

Cultivated  in  Sindh.Purijab    Cures  asthma 

Occurs  in  Rawalpindi  Aphrodisiac,  hiccoughs 
District 
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Table  1.  continued 

Species 
Flowering 

period 

Distribution Medicinal  Remedies 

Bombacaceae 

Bombax  ceiba  I. Dec-Mar 

Boraginaceae 

Afnebiabeiithamii  (Wall.       Oct-Nov 

exG.  Don)l,M.Johnst, 

Borago  officinalis  I.  Jan-Feb 

Onosmo  hispidumWaW.         Mar-Jul 
&  G.Don 

Trichodesma  indlcum  (L.)       Aug  -Oct 
Sm. 

Brassicaceae 

Cheiranthus  chelriL. 

Erysimum  cheirl  (L.) 
Crantz 

Byttneriaceae 

Pterospermum  acerifolium     Dec-Jul 

(UWilld. 

Cannabaceae 

Hamulus  lupulus  L 

Caprifoliaceae 

SambucAJS  nigra  L 

Jut-Aug 

lar-Apr 

Cucurbitaceae 

Irichosaniht's  dioica  Roxb.    Jun  -Oct 

Fabaceae  (Caesalpinioideae) 

Bauhinia  purpurea  I.  Sep  Nov 

Bauhinia  vanegata  L  Feb-Apr 

Caesalpinia  pulcherrima  Apr-Scp 

(L)  Sw, 

Cassia  alata  L  -  Senna  Oct-  Dec 

alata  (L.)  Roxb, 

Cultivated  as  roadside 

and  garden  plant  in 
Pakistan 

Diuretic  and  laxative 

Angina,  fever,  pharyngitis Found  in  Makran, 

Kaghan,  Poonch 

Reproduced  from  seeds       Anti-cancer  agent  (breast 
at  Karaclii  or  face),  corns,  sclerosis 

and  tumors 

Found  in  Pishin,  common     Cardiac  tonic,  stimulant 

in  Landikotal,5wat,Chitral, 

Kaghan 
Occurs  in  Mangopir  Flowers  used  as  emullient 

and  diuretic 

Mar-May         Cultivated  in  gardens 

Cultivated  in  Islamabad, 

Peshawar  as  an 

introduced  tree 

Found  in  Pangi  on  the 

upper Chenab 

Occurs  in  Parachinar, 

Nathiagali,  hiazara 

Cardiac  disorders,  emme- 

nagogue,  remedy  for 
impotence  and  paralysis 

Dehydration, otalgia, 

haematuria,  massage 

Anti-septic, female  inflo- 
rescence used  as  diuretic, 

emmenagogue,  dyspepsia 

Laxative,  anti-pruritic  and 
stimulant  of  blood 

circulation 

Found  in  Punjab,  Ravi,  Lowers  total  cholestro 

Chenab,Doab,  Rawalpindi    and  blood  sugar 
District 

Cultivated  in  Punjab, 

NWFR  Rawalpindi 

Cultivated  in  Pakistan 

Cultivated  in  gardens 

of  Pakistan 

Sometimes  cultivated 

in  Pakistan 

Flowers  are  used  as 

purgative Flowers  are  aperient 

Asthma,bronchitis, 

anti-pyretic,  expectorant, 
anti-malarial 

Laxative,  Useful  in  sl<.in 
texture 
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TAi5Lh  1.  continued 

Species 
Flowering 

period 

Distribution Medicinal  Remedies 

Cassia  fistula  L. 

Apr- 

-May 

Naturalized  throughout 
Pakistan.  Cultivated  in 

Karachi,  Punjab 

Cassia  siamea  ldmk.= 

Oct- 

-Dec 

Cultivated  in  Karachi, 

Senna  siamea Sindh 

(Lam.)  H.S.Irwin  & 
Barneby 

Delonixregia  (Bojer  ex 

May 
-Jun 

Planted  in  Karachi, 

Hook.)  Raf. Hyderabad,  Lahore 
Tannarlndus  indica  L. 

Feb- 

-Apr 

Grown  in  Sindh, Punjab, 

Fabaceae  {Mimosoideae) 

Acacia  nilotlca  (L.)  Delile        May-Jun 

Alblzla  lebbeck  (L.)  Benth       Jul-Oct 

Prosopis  cineraria  {I.)  Apr-Jul 
Druce 

Fabaceae  {PapHionoideae) 

Sufeofronc/osoRoxb.  =  Mar-Apr 

Butea  monospernna 

(Lam.)Taub. 

Butea  monosperma  (Lam.)     Mar-Apr 
Taub. 

Pongamia  pinnata  L  =  Apr-May 

Miilettia  pinnata 

(L.)  Panigrahi 

Sesbania  grandlflora  (L)        Aug-Mar 
Pers. 

Sesbania  sesban  (L.)  Merr,      Apr-Nov 

Trifolium  pratense  L. 

Iridaceae 

Crocus  sativus  L. 

Feb-Apr 

Oct 

Jehlum,  Karachi 

Found  cultivated  or 

wild  in  Sindh, Punjab, 

Baluchistan,  NWFP 

Grows  in  Sialkot  to 

Hajara,  Bajaur,  Malakand 
Found  in  Sindh, 

Baluchistan,  Punjab  (in 

Thai  and  Cholistan 
deserts) 

Cultivated  in  Punjab, 

NWFP 

Cultivated  in  Punjab, 

NWFP 

Cultivated  in  Sindh, 

Punjab 

Cough,  diphtheria,  laxative, 
edema 

Anthelmintic,  anti-hyper- 
tensive, asthma,dandruff, 

insomnia,  laxative,  tranquil- 
izer, sedative 

Anthelmintic 

Anti-viral  against  New 
Castle  disease  virus, 

astringent  and  sedative 

Useful  in  jaundice  and 

palpitations 

Aperient,  boils,  carbuncle, 
antibacterial 

Beneficial  against 
miscarriage 

Anti- pyretic,  appetizer, 

aphrodisiac, blood  purifier, 

diuretic,  tonic,  viral  hepatitis 

Astringent,  aphrodisiac, 

boil  depurative, diuretic, 

gout,  anti-leprosy  agent 
Flowers  are  used  in 

diabetes 

Planted  in  Karachi,  Kutch,  Flower  juice  improves 

Sindh,  Punjab  vision  (as  eye  drops) 

Found  cultivated  and  wild  Anti-fertility  activity 

n  Sindh,  Punjab  reported 

Occurs  in  Chitral,  Astor,  Anti-asthmatic,  anti- 
Swat,  Hazara  spasmodic,  bronchitis  and 

expectorant 

Propagated  by  bulb  in 
Baluchistan 

Beneficial  for  liver,  brain, 

heart,  regulates  the 
menstrual  function 
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Table  1.  continued 

Species 
Flowering 

period 

Distribution Medicinal  Remedies 

Lamiaceae 

Hyssopus  officinalis  L  Jun-Sep 

Leucas  aspera  (Willd.)  Link  Aug-Feb 

Mentha  longifolia  (L)  Muds.  Feb-May 

Ocimum  basilicum  L.  Nov-Apr 

Pervosliia  abrotanoides  Kar.  Sep-Oct 

Cultivated  in  Kashmir, 

Pangi,  Upper  Chenab 
Found  in  Jammu,  Ghal, 

Ravi,  Chenab,  Doab 

Used  for  chest  congestion, 

flower  tea  is  expectorant 

Anti-tussive,  decongestant 
for  children 

Common  in  home  gardens   Carminative  and  stimulant 

Cultivated  in  Karachi,  Decongestant 

Baluchistan,  Putajab 

Occurs  in  Baluchistan,  Anti-pyretic 
Chitral,Gilgit,Hunza, 

Quetta.Ziaral 
Linaceae 

Linum  usitatissimum  L Feb-Apr Cultivated  in  Karach Cardiac  and  nerve  tonic 

Lythraceae 
Lawsonia  inermis  L. Jun Found  in  Sindh, Anti-pyretic,  sedative. 

Baluchistan,  Purajab soporific 
Magnoliaceae 

Micheiia  ( hampaca  L Throughout Cultivated  in  Punjab, 
Used  in  dyspepsia, anti- 

the year NWFP 
pyretic,  anti-emetic 

Malvaceae 

Abutilon  indicum  (L.) Feb-Mar Widely  distributed  in Ant  i-diarrheal,  demulcent 
Sweet Karachi,  Sindh,  lower anli-hemoptysis,  sedative 

hills  of  Punjab and  decongestant 
Altliaea  officinaiis  L Jul-Oct Grows  in  Azad  Kashmir, Emollient,  demulcent,  di- 

Peshawar, ICawalpindi uretic,  bronchial  catarrh 

and  rheumatism 

Gossypium  lierbaceum  L. May-Jul 
Cultivated  as  a  crop  in Extracted  flowers  used  as 

Punjab  and  Sindh abortificient  and  for 

inducing  menstrual  flow 

f-libiscus  cannabinus  L 
Autumn- 

Cultivated  in  Sindh, Gastritis  and  popular 

Winter Karachi,  Swat,  Puniab, laxative 

Hibiscus  rosa-sinensis  L.  Apr-Sep 

Hibiscus  sabdariffa  L 

Urena  lobata  L. 

Aug-Sep 

Sep-Dec 

Chitral 

Grown  as  ornamental 

plant  in  Punjab,  Sindh 

Cultivated  in  Karachi 

Occurs  in  Lahore,Jehlum, 

Changa  Manga 

Cardiac  tonic,  expectorant, 

anti-pyretic,  anti-tussive, 

decongestant 
Cathartic  activity 

Aphthosis,  expectorant, 

decongestant 

Meliaceae 

Azadlrachta  indica  A.  Juss      Mar-Apr 

Melia  azedarach  L. Mar-May 

Found  in  Sindh,  southern     AcJrenalgic  stimulant,  dys- 

Punjab,  lower  Baluchistan     pepsia.also  used  in  skin 
diseases 

Found  in  Sindh  and  Poultice  to  relieve  head- 

Punjab  ache,  nervousness 
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Table  1. continued 

Species 
Flowering 

period 

Distribution Medicinal  Remedies 

Moringaceae 

Moringa  oleifera  Lam.  Feb-Apr 

Musaceae 

Musa  sapientum  L.  =  Feb-Sep 
Musa  xparadisiaca  L. 

Myrtaceae 

Myrtus  communis  L  Apr-Jun 

Nyctaginaceae 

Mirabilisjalafxi  L  Nov-Jan 

Nymphaeaceae 

Nelumbo  nucifera  Gaertn.      May  -Ju 

Cultivated  in  Rawalpindi,      Cholagogue,  diuretic  tonic 

planted  in  Sindh 

Cultivated  in  Sindh, 

Punjab,  NWFP 

Wild  in  Baluchistan, 

NWFP 

Anti-hypoglycemic 

As  anti-septic,disinfectant 

Found  in  Karachi,  NWFP,        Anti-hemorrhoidal 
Hunza,  Gilgit 

Found  in  Charsada, 

Multan,  Shahdara 

Cardiac  tonic,  diuretic, 

anti-pyretic 

Oleaceae 

Jasminum  grandiflorum  L 

Jasminum  sambac  (L.; 

Alton 

Paeoniaceae 

Poeon/aemod/Wall. 

ex  Royle 

Papaveraceae 

Papaver  rhoeas  L 

Passifloraceae 

Passiflora  incarnata  L. 

Warm  season   Occurs  in  Peshawar, 

Karachi 
Aphrodisiac,  astringent, 
carminative,  dysentery, 

hepatitis,  suppress  excess 

lactation 

Jul-Oct  Occurs  in  Karachi,  Lahore,     Anti-pyretic,  cardiac  tonic, 
Islamabad  lactifuge 

May-  Jun  Common  in  moist 

ground,  Kaghan, 
Thandiani,Chltral,Bahrin, 

Poonch 

Jun-Sep  Cultivated  in  gardens 

Jul-Sep  Cultivated  in  Karachi 

Anti-diarrheal 

Pontederiaceae 

Eichhorina  crassipes  Apr~Jul 

(Mart.)Solms 

Punicaceae 

Punica  grancitum  L  May-Jun 

Occasionally  found 

filling  ponds  in  plains 

Commonly  grown  in 

Quetta,Sibbi,  Karachi, 

Punjab,  NWFP 

Bronchitis, hoarseness, 

sedative,  sudorific 

Asthma,  dysentery,  insom- 
nia, whooping  cough 

Arthritis  and  gout 

Anti-diarrheal,  dysentery, 

bronchitis 
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Tablf  1.  continued 

Species 
Flowering 

period 

Distribution Medicinal  Remedies 

Rosaceae 

Eriobotryajaponica 
Jul-Aug 

(Thunb.)  Lindl. 
Rosa  xdamascenaMiW. Jan-Jul 

Rosa  foetlda  Herrm. 

Sapotaceae 

Bassia  latifolia  Roxb.  = 

Madhuca  longifoHa 

(L.)J.RMacbr. 

Scruphulariaceae 

Verbascum  thapsus  L. 

Solanaceae 

Datura  metel  L. 

Solarium  surattense 

Burm.f.  =  Solarium 

virginianum  L. 

Rubiaceae 

Ixora  coccinea  L. 

Vltex  riegundoi. 

Violaceae 

Viola  odorata  L, 

Jan-Jul 

Jul-Aug 

Jun-Aug 

May-Jun 
Jun-Nov 

Jul-Jan 

Tropaeolaceae 

Tropaeolum  magus  L.  Dec-  Feb 

Verbenaceae 

Nyctanthes  arbor-tnstis  L      Aug-Ocl 

Mar-Jun 

Mar-May 

Cultivated  in  sub- 

Himalayan  zone 

Cultivated  in  gardens 

of  Pakistan 

Found  in  Baluchistan, 

Kurrum,Quetta,  Ziarat 

Cultivated  in  Sindh, 

Punjab 

Connmon  in  Chitral, 

Manschra 

Weedy  places,  Karachi 

Throughout  Pakistan 

Cultivated  in  Karachi 

Cultivated  in  Karach 

Flowers  are  expectorant 

Anti-HIV,apenent,  cardio- 
active, liver  protector 

Anti-diarrheal 

Regarded  as  bronchitis, 

cooling,  cold,  anti-tussive, 
demulcent  and  tonic 

Coughs,  diarrhea,  febrifuge, 

stimulant,  pharyngitis 

Smoke  as  anti-asthma 
Paresthesia,  carminative 

Cure  sores,  relieve  blood, 
ulcers 

Natural  anti-biotic 

Naturalized  in  Punjab,  Anti-pyretic,faintness, 

Rawalpindi,  NWFR  Mardan  anti-vertiginous 

Cultivated  in  Thai,  Swat,  Cardio  tonic,  cholera, 

Mirpur  diarrhea,  useful  for  liver 

disorders 

Naturalized  in  Nathia  gali.  Liver  protector, 

Hazara,Kaghan,Swat,  decongestant 
Chita! 

Pakistan  has  the  potential  for  sustainable  utihzation  of  its  medicinal  flora. 

Basic  infrastructure  also  exists  to  carry  out  research  and  development  activi- 
ties in  this  field.  Hov^^ever,  more  attention  needs  to  be  paid  to  the  systematic 

propagation,  collection  and  conservation  of  medicinal  plants,  it  is  important 

that  the  country  consolidates  its  plant-resource  database,  explores  the  interna- 
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tional  and  national  markets  for  its  medicinal  flora,  and  nnplements  large  scale 

cultivation  projects  and  salvage  projects  for  its  more  important  medicinal-plant 

species.  Pakistan  needs  an  expansion  of  research  efforts  into  cultivation,  pro- 
duction and  conservation  of  medicinal  plants.  There  is  also  a  dire  need  to  de- 

velop a  system  of  institutional  linkages  among  all  the  research  and  development 
organizations  dealing  with  the  Pakistani  medicinal  and  aromatic  plant  industry. 
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abstrac;t 

We  examine  the  etymology  and  the  First  names  ol  Cuscula.  as  well  as  some  unexplored  aspects  m  the 

early  history  of  parasitism  concept.  The  name  "Orobanche"  was  used  for  the  first  time  by  Theophrastus 

possibly  for  Cuscula.  however  for  sure  not  for  the  toda\ 's  broomrapcs.  The  etymology  ol  the  generic 
name  is  neither  Arab  nor  Greek,  as  commonly  thougiit,  but  Aramaic  and/or  Hebrew.  The  ideas  of 

parasitism  from  medieval  ages  are  merely  a  regression  of  the  Greek  ancient  concept.  Whereas  the 

ancient  Greeks  view  the  parasites  as  originating  from  their  own  seeds,  during  the  medieval  times 

and  as  late  as  the  17th  century  Cu.s'ci(((i  plants  were  litci-ally  believed  to  arise  I  rom  their  hosts.  Several 
lesser  known  uses  of  these  plants  during  ancient  and  medieval  times  are  explored  in  the  Old  as  well 
as  in  the  New  World. 

RHSUMEN 

Se  examino  la  etimologia  dc  los  primeros  nombresde  Cuscultc  asi  como,  aspectos  no  exploradoscn  la 

histona  del  concepto  de  parasitismo.  El  nombre  "Orobanche."  fue  utilizado  por  la  primera  vez  por 

Teofrasto,  posiblemente  refiriendose  a  Cuscuta,  sui  em  bargo,  scguramente  no  para  los  actuales  "Jopos 
de  lobo."  La  etimologia  del  nombre  generico  no  es  ni  arabc  m  griega,  como  se  creia  comunmente, 

aunque  puede  ser  arameo  y/'o  hebrco.  Hi  concepto  con  respecto  a  las  plantas  parasitas  desde  la  edad 
media  es  solamente  una  regresion  al  antiguo  concepto  griego.  K4ientras  que,  el  punto  de  vista  de  los 

antiguos  griegos  era  que  las  plantas  parasitas  se  originaban  de  sus  propias  semillas,  en  la  Edad  Me- 
dia, a  finales  del  siglo  XVli,  las  plantas  de  Custuta  se  consideraron  t|ue  literalmente  surgian  de  sus 

hospedadores.  Eos  usosdeestas  plantas  en  los  tiempos  antiguos  yen  la  Edad  Media  son  practicamcnte 

dcsconocidos,  por  lo  que  estos  se  estan  explorando  en  cl  Viejo  y  el  Nuevo  Mundo. 

INTRODUCTION 

Cuscuta  is  a  worldwide  distributed  genus,  that  comprises  about  150  species  of 

parasitic  plants  (dodders)  (Yuncker  .1932).  The  etymology  of  the  generic  name 
is  not  clear  since  it  has  commonly  been  said  to  be  either  Greek  (e.g.  Dawson  et 
al.  1994)  or  Arabic  (Austin  i980).  The  history  of  these  intriguing  plants,  and  of 

parasitic  plants  in  general,  has  been  traced  back  to  antiquity  (Mirande  1900; 
Kuijt  1969).  Such  plants  must  have  drawn  the  attention  of  both  early  scholars 
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and  farmers.  As  Theophrastus  wrote:  "the  oddity  is  that  a  plant  grows  exclu- 

sively on  another  plant,  and  not  on  the  ground. ..."  (De  causis  plantarum  2:17.5, 
1976).  Since  then,  the  concept  of  parasitism  has  evolved  slowly.  The  early  his- 

tory ol  parasitism  in  plants  is  particularly  poorly  known.  We  examine  the  first 

names  ot  Cuscuta,  some  unexplored  aspects  in  the  history  of  parasitism  con- 
cept, and  several  less  known  uses  of  these  plants. 

Was  Orobanche  one  of  the  first  names  of  Cuscuta? 

Theophrastus  referred  to  a  plant  called  "dpo/3a}^?7"  ("vetch  strangler"  from 
"orobos"  -  vetch  -  Vicia  ervilia  (1..)  Willd.?,  and  "anchone"  -  to  strangle)  because 
"it  overspreads  the  whole  plant  (of  vetch)  and  holds  it  last  as  if  it  were  in  coils, 
for  it  IS  thus  that  (vetch-strangler)  strangles  the  plant"  (Inquiry  into  plants  8.8.4, 
1916).  It  is  certain  that,  when  using  this  name,  Theophrastus  did  not  have  in 

mind  the  broomrapes  (todays  Orobanche),  because  he  apparently  spoke  about 
these  in  the  next  paragraph,  under  a  different  name.  Thus,  he  mentioned 

aijJodcDpov,  which  is  said  to  be  like  another  unnamed  plant  that  "springs  straight 

from  the  roots  ol  cummin"  {Cuminum  cyminum  L.),  and  both  these  plants  are 
"somewhat  more  peculiar  in  their  habits."  This  ai/jo^copov  attaches  itself  to 

fenugreek"  iTrigonellafoenum-graecum  L.)  and  its  "root  is  more  or  less  round" 
(Theophrastus,  Inquiry  into  plants  8.8.5,  f  916).  Both  these  latter  plants  are  prob- 

ably the  actual  Orobanche.  which  cannot  be  the  dpojSdyxrj,  the  "vetch-strangler" 

It  would  be  tempting  to  assume  that  'dpo(5ayxif  (the  vetch-strangler)  is  Cuscuta. 
This  would  mean  that  one  of  the  first  names  of  Cuscuta  was  Orobanche.  In  sup- 

port of  this  hypothesis  are  the  habit  of  the  plant  and  the  chapter  about  weeds 

in  which  Theophrastus  mentioned  it  (Inquiry  into  plants  8.8.3-5, 1916).  Unfor- 

tunately the  "vetch-strangler"  was  not  further  described  or  mentioned  elsewhere 
by  Theophrastus,  and  Plmy  the  Elder  did  not  carry  on  this  name. 

The  Labyrinth  of  names  and  languages 

Theophrastus  also  spoke  about  the  "small  Syrian  weed  kasytas  (/cacrura^)  that 
grows  on  trees,  thorn-bushes  and  certain  other  plants"  (De  causis  plantarum 
2:17.3, 1976).  Mirande  (1900)  argued  that  "kasytas"  is  probably  not  Cuscuta.  He 

suggested  that  since  Pliny's  subsequent  reference  to  this  plant  ("cadytas")  alleg- 
edly alludes  to  some  aromatic  properties,  this  plant  may  be  Cassytha  spp.,  a 

coastal  plant  from  Lauraceae  resembling  Cuscuta  in  the  parasitic  habit.  It  must 

be  noted  that  Pliny  in  his  description  (Natural  History  13T29, 1951)  amalgam- 

ated "kasytas"  with  other,  unnamed  plant  from  the  account  of  Theophrastus. 
About  this  unnamed  plant,  Theophrastus  said  that  is  "sown  in  the  dog  days  on 
the  thorn-bushes  m  Babylonia  that  sprouts  the  same  day  and  then  speedily  en- 

velopes the  bush"  (De  causis  plantarum  2:17.3, 1976).  Pi  iny  referred  to  these  two 
plants  as  if  they  were  a  single  one,  and  added  that  this  plant  "is  used  m  making 
spiced  wine  and  it  is  cultivated  for  this  purpose"  (Natural  History  13:129, 1951). 
An  even  earlier  indication  to  the  preparation  of  a  drink  can  be  found  in  the 
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Talmud:  "Why  are  not  sufferers  from  ra'athan  in  Babyfon?  Because  they ...  drink 
beer  containing  Cuscuia  (growing  on)  the  hizme  shrub"  (Kethuboth  77b;  see 
Epstein  1961).  Epstein  (1961)  indicated  that  the  "hizme  shrub"  is  "Spira  (Spina?) 

Regia."  We  could  not  determine  what  this  spiny  shrub  was:  Tragacaniha  (As- 
tragalus tragacanthaLXRhamnusspp..  Paliurus  spp.,Berberis  spp.,  Zizyphusl 

Therefore,  Theophrastus'  "kasytas"  may  be  either  Cuscuta  or  Cassytha,  and  the 
etymology  of  the  two  names  is  probably  the  same.  Even  in  the  16th  century, 

Fuchs  (1542)  used  the  name  ̂ ^Cassutha"  for  a  dodder  (Fig.  1)  that,  judging  by  its 
mentioned  host,  was  apparently  Cuscuta  epilinum  Weihe. 

Several  authors  mentioned  that  the  name  has  Greek  origin  (e.g.  Dawson  et 

al.  1994).  But  "kasytas"  does  not  have  any  meaning  in  Greek  and  it  would  be 
more  logical  to  assume  that  the  name  was  introduced.  Although  Austin  (1979) 

initially  suggested  that  that  the  name  comes  from  Aramaic,  he  mentioned  later 
that  the  name  has  an  Arabic  origin  (Austin  1980).  However,  apparently 

"kushkuut,"  "kashuut"  or  "koshout"  as  Arabic  names  of  Cuscuta  are  early  Ara- 
maic neologisms  (Fraenkel  1886;  Nakhle  Al-Yassu  i  1986).  Many  ancient  Ara- 

bic words,  especially  related  to  agriculture  were  introduced  Irom  Aramaic 

(Nakhle  Al-Yassu'i  1986).  Based  on  the  new  root  "k-sh-w-th,"  the  word  "kushsha" 

meaning  in  Arabic  "a  lock  of  hair"  was  probably  derived  (David  Mehall.  pers. 
comm).  Since  Theophrastus  mentioned  Babylonia  (Assyria)  as  a  place  of  origin 

for  "kasytas,"  this  was  probably  from  the  geographical  source  of  the  name  as 
well.  Indeed,  the  etymology  can  be  retraced  in  Syriac  Aramaic  and  Hebrew 

(ksutha  and  ksuth,  respectively),  two  closely  related  Semitic  languages.  The 

triradical  root  of  the  verb  K-S-Y  (Kaph,  Shm,  Yodh)  means  "to  cover."  Based  on 
this  root,  a  verbal  noun  that  signifies  "cover,"  "clothing"  or  "garment"  is  con- 

structed in  both  languages:  K-S-W-T  (in  Hebrew)  and  K-S-W-T-A  (Kaph,  Shin, 
Waw,  Tav,  Aleph)  in  Aramaic  (Yona  Sabar,  pers.  comm.;  Paul  Flesher,  pers.  comm; 

Sokoloff  1990).  "Ksutha"  is  often  mentioned  in  the  Talmud  (see  Epstein  1961) 
and  other  Jewish- Aramaic  texts  such  as  the  Targums  (Jastrow  1950;  Bowker  1969; 
Sokoloff  1990).  The  word  was  introduced  into  Arabic,  Persian  and  Greek,  creat- 

ing a  bridge  between  these  fundamentally  different  languages  and  cultures. 

Before  Pliny,  Dioscorides  said  that  "Epithumon  ...  is  ye  flower  of  ye  harder 

Thyme,  &  like  to  Satureja"  (4:179,  see  Gunther  1959).  Pliny  mentioned  two  types 

of  Epithymum:  "one  which  is  like  the  flowers  of  the  thyme  and  satureia"  Cqui 
estflos  e  thymo  satureiae  simili")  and  another  one  "that  grows  without  a  root, 
has  slender  a  head  like  a  long  mantle,  is  red  in  color  and  is  dried  in  the  shade" 
("sine  radice  nasci,  capite  tenui  similitudine  pallioli,  ruhen,  siccari  in  umhra") 
(26:55-56).  The  recognition  of  these  two  "types"  persisted  until  medieval  age, 
when  Tragus  (1552)  and  Parkinson  (1640)  considered  that  they  belong  to  "one 
kind  growing  on  different  herbs."  Between  the  16th  and  17th  centuries,  dodders 
were  called  differently  depending  on  the  author.  For  example,  Casper  Bauhin 

(1623)  used  both  "Epithymum"  and  Cuscuta.  A  common  practice  during  that 
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time  was  to  create  a  Latin  name  based  on  the  hosts  the  dodders  are  growing 

upon,  e.g.  "Epithymum"  (on  Thymus  spp.),  "Epilinum"  (on  Linum  spp.), 
"Epimajorana"(on  Majoran),"Epistoebe"(on  Stoebe  -  Vicia  spp.),  "Epiurtica"  (on 
Urtica  spp.)  (e.g.  Gerard  1633;  Parkinson  1640).  Apparently,  Ray  (1682)  and 

Tournefort  (1694-1695)  were  the  first  to  retain  only  Cuscuta,  which  was  later 
officially  endorsed  by  Linnaeus  (Sp.  Pi.  124. 1753). 

The  parasite,  "a  spontaneous  act  of  nature" 
Kuijit  (1969)  suggested  that  the  earliest  reference  to  parasitic  plants  belongs  to 

Theophrastus.  However,  an  even  earlier  record  can  be  found  in  Aristotle:  "for 
even  among  land-plants  there  are  some  that  are  independent  of  the  soil,  and 
that  spring  up  and  grow,  either  parasitical ly  upon  other  plants,  or  even  entirely 

free  (De  partibus  animalium  4:681b,  2001).  Ancient  Greeks  were  well-aware  of 
the  parasitic  phenomenon.  Even  rooted,  green  lianas,  like  the  ivy  {Hcdcra  helix 

L.)  were  regarded  as  "taking  the  food  that  belongs  to  the  tree"  (Theophrastus,  De 
causis  plantarum  2:17.4, 1976).  And  approximately  three  centuries  latter,  Pliny 

wrote:  "it  is  a  well-known  fact  that  trees  arc  killed  by  ivy"  C'hedera  necari  ar- 
hores  certum  est)  (Natural  History  16:243, 1951). 

The  animal-oriented  biological  treaties  of  Aristotle  have  influenced  our 
understanding  of  plant  parasitism  for  almost  2000  years.  Theophrastus  was 

Aristotle's  student  and  he  developed  many  of  the  ideas  of  his  teacher  "It  may 

perhaps  be  that  like  animals,  plants  are  fond  oi  one  another  and  live  together" 
(Theophrastus,  De  causis  plantarum  2:17.5, 1976).  Or,  that  "some  (plants)  come 
from  seed  as  through  by  a  spontaneous  act  of  nature.  The  latter  come  from  rot- 

ting earth  or  from  rotting  parts  of  plants:  for  some  are  not  constituted  sepa- 

rately by  themselves  but  are  produced  on  trees,  lor  example  the  mistletoe"  (Ar- 
istotle, De  generatione  animalium  1:715b.  25-30,  1965).  Following  this  idea, 

Theophrastus  observed  that  maybe  some  plants  "came  from  a  corruption  of 
something  in  the  host"  similarly  to  "some  animals  that  can  arise  from  other 

animals"  (De  causis  plantarum  2:17.5, 1976).  For  example,  like  "those  insects  (such 
as  lice  and  bed  bugs)  that  ...  live  on  the  flavors  of  living  flesh  „.  (and  are  pro- 

duced) from  the  moisture  from  animals"  (Aristotle,  De  partibus  animalium 
31:556b.  21-28, 2001;  also  De  generatione  animalium  1:715b.  5, 1965).  But  it  must 

be  emphasized  that  the  Greek  spontaneous  concept  docs  not  preclude  the  ori- 

gin of  the  parasite  from  seeds:  "birds  eat  its  fruit  and  let  their  droppings  tall  on 
the  host  tree."  (Theophrastus,  De  causis  plantarum  2:17.6, 1976).  The  wonder  of 
ancient  Greeks  came  from  their  belief  that  since  plants  "absorb  the  food  already 

prepared  from  earth  with  their  roots"  they  don't  need  a  stomach,  and  they  don't 
produce  excrement  (Aristotle,  De  partibus  animalium  2.10,  2001).  This  is  why 

plants  "not  growing  on  the  ground  at  all  is  astonishing"  (Theophrastus,  De  causis 
plantarum  2:17,5, 1976).  In  the  Babylonian  Talmud,  the  parasite  was  explicitly 

depicted  as  an  integral  part  of  its  host:  "if  one  plucks  Cuscuta  from  shrubs  and 
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thorns  ...  one  is  culpable  as  il  it  inserts  his  hand  in  an  animal's  bowels  and  de- 

taches an  embryo"  (Shabbath  107b;  see  Epstein  1961). 
Later,  Arabians  were  inspired  by  Greek  science  and  mtroduced  it  into  Eu- 

rope. The  ancient  meaning  oi  the  "spontaneous  act"  degraded  and  the  parasite 
was  literally  viewed  as  arising  from  its  host.  For  instance,  Francis  Bacon,  in  the 

England  of  the  early  17th  century,  believed  that  mistletoes  w^re  an  exudation 

(sap)  "that  the  tree  doth  excern  and  cannot  assimilate,"  and  that  the  idea  of  birds 

spreading  its  seeds  is  merely  a  "fable"  or  a  "tale"  (Sylua  Syluarum  556-557,  f  626). 

This  misconception  was  rellected  in  the  "Uva  Barbata"  or  "Le  Raisin  Barbu,"  a 
Cuscuta  spp.  parasitizing  Vitis  vinijera  1..,  and  considered  together  with  its  host 

either  as  an  entirely  different  species  ol  grape  wine  (Tabernaemontanus  1588- 

1591),  or  a  "monstrosity,"  a  metamorphosis  of  the  normal  species  (Jean  Bauhin 
1591).  As  late  as  1831  such  a  blemish  was  connected  to  the  appearance  ol  the 

comet  in  the  previous  year  (Kuijt  1969).  In  conclusion,  the  "spontaneous"  con- 
cept regarding  the  origin  of  parasitic  plants  from  medieval  ages  was  merely  a 

regression  ol  the  ancient  Greel<  concept. 

Rufinus,  a  forgotten  botanist  of  the  13th  century,  was  probably  the  first  to 

observe  that  "Cuscuta  ...  is  born  in  meadows  and  it  ties  to  other  plants,  which  it 

kills"  iC^Cuscute  ...  nascitur  in  pratis  et  Ugai  alls  herhas  et  necat  eas")  (Rufinus 
approx.  1300  A.D.;  see  Thorndike  1946).  His  short  note  passed  unobserved  by 
all  botanists  and  herbalists,  and  about  three  centuries  later,  Parkinson  (1640) 

rediscovered  that  dodders  "spring  from  their  owne  seede."  He  emphasized  the 

discovery  several  times  to  "let  all  others  understand": ...  it  may  appeare  plainely 
to  any  that  neither  Tyme,  Savory,  or  any  other  herbe,  doe  naturally  of  their  owne 

seede  bring  these  strings  or  laeces  but  that  they  spring  Irom  their  owne  seede, 

either  shed  or  scattered  of  themselves  upon  ground,  or  coming  among  the  seedes 

of  other  hearbs  that  are  sowne"  (Parkinson  f640). 

Cuscuta,  the  strength  of  weakness 

Theophrastus  com  pared  parasitic  plants  with  grafted  shoots  and  buds  that  "get 
food  that  is  more  readily  available  and  that  has  been  prepared  and  practically 

concocted"  (De  causis  plantarum  247.6, 1976).  A  good  understanding  of  the  para- 
sitic phenomenon  can  be  also  encountered  in  the  Babylonian  Talmud,  at  ap- 

proximately 100  BC.  Although  apparently  it  takes  its  food  "from  air  ...  Cusculu 
deri\'es  its  nourishment  from  soil  (through  its  host);  for  we  may  observe  that 

when  the  shrub  (on  which  Cuscuta  grows  as  a  parasite)  is  cut  off,  Cuscuta  dies" 

(Erubin  28b;  see  Epstein  1961).  But  "a  plant  seeking  such  food  would  be  weak  m 

its  nature"  (Theophrastus,  De  causis  plantarum  247.6, 1976).  Furthermore,  such 

plants  must  be  weaklings  since  they  don't  sprout  and  grow  by  themselves 
(Theophrastus,  De  causis  plantarum  2:17.6,  1976).  The  same  idea  of  helpless- 

ness, exemplified  with  "cadytas"  and  "viscum,"  can  be  found  at  Pliny:  "because 

they  have  no  abode  of  their  own  and  consequently  live  m  that  ol  others" 
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Q'namquc  cum  suam  sedem  haheant,  in  alicna  vivunt,"  Natural  History  16:39. 
243-244, 1951).  In  a  sense  this  is  true;  today  we  know  that  during  the  parasitiz- 

ing stage,  Cuscuta  depends  entn-ely  on  the  nutrients  provided  by  its  host 
(Dawson  et  al.  1994).  Nonetheless,  gradually  the  harmful  effect  of  dodders  on 
their  hosts  outweighed  other  considerations.  Fuchs  (1542)  noted  that  Cuscuta 

epilinum  "grows ...  over  plants,  quite  often  entangling  them  so  thickly  with  its 
web  that  shuts  off  the  sun  like  a  tent. ...  It  forces  out  growth  from  the  host  plant, 
and  strangles  it  with  its  filamentous  stems,  or,  by  continuous  sucking  of  the 

mothers  (host's)  sap,  reduces  it  to  exhaustion"  (Historia  Stirpium:347).  Even 
today,  it  is  intuitively  seductive  and  deeply  rooted  in  our  unconscious  fears  to 

imagine  plant  parasitism  in  terms  of  animal  parasitology. 

The  hot  or  cold  character  of  dodders  and  several  old  uses 

Quoting  Phoenicians  and  Arabs,  Fuchs  and  other  medieval  herbalists  (Ruellius 
1529;  Gerald  1633;  Parkinson  1640;  Culpeper  1652)  believed  that  the  curative 

powers  of  dodders  depend  on  the  "character  ol  the  parent  (host):  if  it  invades  a 
warm  plant,  it  strengthens  its  heating  nature,  and  if  it  clings  to  a  cold  one,  it 

will  acquire  the  cold  strength"  (Fuchs,  Historia  Stirpium:349, 1542).  This  is  why 
during  medieval  times,  dodders  were  named  according  to  the  host  they  are  grow- 

ing upon  (see  above)  (e.g.  Gerard  1633;  Parkinson  1640).  Among  these, 

"Epithymum"  was  said  to  have  the  best  therapeutic  properties  because  Thy- 
mus, its  host,  is  dry  and  hot  in  the  third  degree,  as  indicated  by  Galen  (Tragus 

1552;  Gerard  1633;  Parkinson  1640;  Culpeper  1652).  "Physitians  crying  up 
Epithymum,  (most  of  which  comes  from  Hymettus  in  Greece,  or  Hybla  in  Sicilia, 
becaus  those  Mountains  abound  with  Time)  he  is  a  Physitian  indeed  that  hath 
wit  enough  to  chuse  his  Dodder  according  to  Nature  of  the  Diseas  and  Humor 

peccant"  (Culpeper  1652). 

"That  dodder  growing  upon  Tares  (Vicia  spp.),  being  the  most  frequent  in 
London,  and  wherewith  our  markets  are  onely  in  a  manner  furnished  and 

Apothaecaries  shoppes  stored  from  thence ...  can  have  no  effectual  quality  com- 
parable to  Epithymum  for  ...  Tares  are  hard  of  digestion  and  binde  the  bellye 

and  the  nourishement  of  them  engendereth  thicke  blood  apt  to  turn  into 

melancholie"  (Parkinson  1640).  Today  we  know  that,  indeed,  the  parasite  forms 
a  biochemical  continuum  with  its  host,  and  that  its  chemical  makeup  may  de- 

pend on  the  latter  Primary  metabolic  compounds,  minerals,  xcnobiotics,  sec- 
ondary products  (e.g.  alkaloids  and  cardenolides),  herbicides,  viruses,  and  my- 

coplasmas are  translocated  Irom  the  phloem  of  the  host  via  the  haustoria  to 

the  parasite  (Dawson  et  al.  1994).  "You  are  what  you  eat"  couldn't  be  more  true 
for  these  plants. 

Dioscorides,  and  later  Pliny,  recommended  "Epythimum"  as  a  purgative,  as 
well  as  "for  melancholicall,  &  ye  puffed  up  with  wind,  ye  quantity  of  an  ac- 

etabulum to  ye  quantity  of  4  dragms  with  honey  &  salt,  and  a  little  Acetum 
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(4:179,  sec  Gunther  1959;  also  Pliny  the  Elder,  Natural  History  26:55).  In  an  Ara- 

bic text  dated  before  1000  AD  it  is  written:  'if  you  put  an  euquia  of  blood  (ol  the 
black  dog)  with  a  mithqal-  of  grounded  Ciiscuta;  who  will  take  this  will  never 
be  reached  by  the  spirits  which  causes  enchantment.  The  meat  (oi  black  dog) 

in  food  with  salt,  is  good  a  antidote  against  i  niantile  epilepsy"  (Alfonso-Goldlarb 
1999).  Other  Arabic  uses  of  Cuscutu  have  been  reviewed  by  Guigues  (f909), 

Hamarneh  (f  973)  and  Levey  (1966).  These  were  the  main  uses  of  dodders,  which 

were  fater  retained  by  all  medieval  herbalists.  For  example,  Gilbertus  Anglicus, 

around  1250  endorsed  "Epithymum"  as  a  remedy  in  a  mixture  of  plants  that 

"purge  the  head  of  evil  humors"  (Getz  f99f ).  Cuf  peper  (1652)  noted  that  it  is  also 

good  "to  purge  black  or  burnt  ChoUer,  which  is  the  cause  ol  many  Diseases  ol 
the  ITead  and  Brains,  as  also  for  the  trembling  of  the  Heart,  faintings,  and 

swounings."  Since  dodders  are  under  the  sign  ol  Saturn,  "this  helps  by  Sympa- 
thy &  strengthens  al  the  parts  of  the  Body  he  rules:  Melancholy,  Addust  ChoUer, 

Trembling,  fainting,  swooning,  Spleen,  Hypochondria,  Obstructions,  Gal  I, Jaun- 

dice, Liver,  Disury"  (Culpeper  1652). 
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ABSTRACT 

The  genus  Amsonia  was  named  lor  Pr  John  Anison,  a  pliysician  in  Wilhamsburg.  Virginia,  in  the 

mid-nineteenth  century. 

RESUMHN 

Fd  genero  Amsonia  lue  nombrado  por  13r.John  Amson.  un  medico  de  Williamsburg,  Virginia,  en  la 

mitad  del  siglo  diez  y  nueve. 

Amsonia  Walter  is  a  genus  of  about  twenty  species  native  to  North  America 
and  eastern  Asia,  of  wtiich  the  best  l<nown  is  A.  tabernacmontana  Walter,  the 

eastern  bluestar  The  name  Amsonia  was  first  applied  to  that  species  by  John 

Clayton  of  Gloucester,  in  colonial  Virginia,  in  the  17-50s,  and  ever  since  that  time 

uncertainty  has  persisted  and  statements  have  differed  as  to  its  derivation  or 

eponymy. 

Clayton  did  not  include  the  name  Amsonia  in  the  manuscript  that  he  sent 

to  the  Dutch  botanist  Johan  Frederik  Gronox'ius,  much  of  which  Gronovius 
(1739)  incorporated  into  his  Flora  Virginica.  At  that  time  Clayton  thought  that 

the  bluestar  might  be  considered  a  species  ol  Nerium  (oleander),  and  designated 

it  "Anon^-m  irs  Sujjrrutt'v/()/ii.s  Sal  it  is  a  kern  i,s...Nernspecie-s"."  He  gave  it  the  name 
Amsonia  in  the  later  manuscript  (not  extant)  on  the  plants  ol  Virginia  that  he 

sent  to  Peter  Collmson  in  Hngland  m  1757,  but  that  work  was  never  published. 

He  also  included  the  name  Amsonia  with  specimens  and  seeds  that  he  sent  to 

British  and  European  botanists.  Still  later  Clayton  proposed  a  dilferent  name 
for  the  eastern  bluestar,  based  on  the  lorm  ol  the  seeds,  but  that  name  likewise 

remained  unpublished.  By  then,  the  name  Amsonia  had  become  inseparably 

associated  with  this  species,  which  had  quickly  become  popular  in  British  hor- 
ticulture following  its  introduction  as  Amsonia  by  Philip  Miller  in  1759 (Smith 

1819;  Berkeley  &  Berkeley  1963, 1982). 

Linnaeus  received  a  descri  ption  of  the  eastern  bluestar  from  his  former  stu- 
dent Daniel  C.  Solander  in  1761.  Solander,  who  was  living  in  London  at  the  time, 

had  based  this  description  on  plants  he  had  seen  in  the  gardens  of  Peter 
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SIDA  21(1):  379 -387. 2004 



380  BRIT.ORG/SIDA  21(1) 

Collinson  and  James  Gordon,  supplemented  with  inlormation  from  Clayton's 
manuscript.  He  informed  I^^innaeus  tliat  Clayton  had  caf  led  the  species  Am.son  id, 

but  added  that  "whence  the  name  was  taken  I  know  not,"  nor  did  any  of  the 

botanists  in  London  and  vicinity  of  whom  he  had  inquired;  they  believed  "that 

Clayton  named  it  for  someone  in  North  America"  (letter  from  Solander  to 
Linnaeus  16  November  1761,  excerpted  by  Berkeley  &  Berkeley  1963).  In  1762 
Linnaeus  received  a  sketch  and  information  on  the  eastern  bluestar  from  the 

botanical  artist  Georg  Dionysius  Ehret,  with  a  promise  of  specnnens  to  be  sent 

via  Solander  (Calmann  1977).  Lhret  had  been  approached  with  regard  to  illus- 
trating the  work  that  Clayton  had  sent  to  CoUinson,  and  had  studied  specimens 

collected  by  Clayton.  Later  that  year  lannaeus  (,1762)  named  the  species 
Tahernacmontana  Amsonia. 

The  '^Anonymu:^  Suffrutcx"  was  designated  Clayton  306 by  Gronovius,  but 
no  such  specimen  is  in  the  Clayton  herbarium  now  at  BM.  The  Linnaean  her- 

barium at  the  Natural  History  N4useum  in  Stockholm  (S-LINN)  contains  a  speci- 
men of  the  eastern  bfuestar  from  the  herbarium  of  Clas  Alstromer,  who  had 

acquired  it  from  Andreas  Dahl.  It  is  Labeled  "Tabernaemontana  Amsonia"  and 

"Dahl  a  Linne  P"  in  Dahls  handwriting,  indicating  that  Dahl  had  received  it 
from  Linnaeus  himself  (Lindman  1908).  It  w^^s  perhaps  part  of  a  collection  made 

by  Clayton  and  given  to  Linnaeus  by  Lhret  or  Gronovius,  or  it  may  have  been 

obtained  by  Solander  from  a  cultivated  plant. 

Amsonia  was  published  as  a  genus  name  by  Thomas  Walter  in  1788.  The 

name  of  the  type  species,  A ?7iso nit?  Tahernacmontana  Walter,  was  based  on  Taber- 
naemontana Amsonia  L.  Walter  gave  no  derivation  or  eponymy  for  the  name. 

Many  recent  relerences  state  that  Aorsdnicj  was  named  for  "Charles  Amson." 
The  earliest  association  ol  the  lorename  Charles  with  Amsonia  that  I  have  found 

was  by  Loudon  (1830),  according  to  whom  the  genus  was  named  for  "Charfes 

Amason  [sic],  an  American  traveller."  This  eponymy  lor  Anisonia  was  soon 
adopted  in  other  British  and  Continental  European  references.  The  surname 

was  altered  to  "Amson"  by  Paxton  (1840),  \^4"lo  identified  Charles  Amson  as  "a 

traveller  in  America."  Nicholson  0.884J,  whose  wording  has  been  retained  in 
the  successive  editions  of  the  Roya  I  Ho  riitultu  ra  I  Societ  y  Dictionary  of  Garden- 

ing, identified  Charles  Amson  as  a  "scicntilic  traveller  in  America." 
It  may  be  pertinent  to  the  credibility  ol  this  eponymy  that  Loudon  almost 

certainly  would  have  seen  Smiths  0819)  account  ol  the  Neotropical  genus 

Amasonia  L.l.  (Verbenaceae).  As  noted  by  Smith,  Linnaeus filius  had  stated  that 

Amasonia  was  named  "in  memory  of  Amason,  a  traveller  in  America" (transla- 

tion), whom,  according  to  Smith,  "M.  [Alexandre]  Dc  Thies  [had[  baptized  Tho- 

mas." Smith  was  skeptical,  because  he  had  "never  been  able  to  learn  any  tidings 

ol  such  a  person."  Linnaeus  lilius  provided  no  forename  or  further  inlormation, 
and  may  merely  have  assumed  that  South  Americas  largest  river,  the  name  of 

which  is  spelled  "Amason"  m  Swedish  and  some  other  European  languages,  was 
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named  for  an  explorer.  Loudon,  however,  having  seen  statements  that  Amasonia 

was  named  for  Thomas  Amason,  may  have  followed  De  Thies's  alleged  prece- 
dent a  step  further  and  arbitrarily  coined  the  name  Charles  Amason,  and  des- 

ignated that  imaginary  person,  like  Thomas  Amason,  "an  American  traveller" 

Of  Amsonia,  Smith  (1819)  said  that  "no  positive  account  of  the  meaning  or 

origin"  ol  the  name  could  be  given,  noting  only  that  it  had  originally  been  be- 
stowed by  Clayton.  He  speculated  that  the  spelling  of  the  names  Amasonia  and 

Amsonia  might  represent  an  error,  and  that  both  genera  might  have  been  named 

for  the  British  Admiral  George  Anson,  Baron  Anson  of  Soberton.  Rafinesque 

(1838, 1840)  accepted  this  epon  ymy  with  none  of  Smith's  uncertainty  and  "cor- 

rected" the  spelling  to  ''Ansoniu"  but  no  others  have  done  so. 

The  eponymy  given  by  Loudon  and  Paxton  was  probably  the  basis  for  Gray's 
(1856)  statement,  in  the  second  edition  of  his  Manual,  that  Amsonia  was  "said 

to  be  named  (or  a  Mr  Charles  Amson."  That  uncertain  wording  was  retained 

through  the  sixth  edition  of  Gray's  Manual  Wood  (1861)  expanded  it  to  "Dedi- 

cated to  Charles  Amson,  of  S.  Carolina?"  The  speculative  addition  was  not  ex- 
plained, but  may  have  been  made  because  the  genus  name  was  published  by 

Walter,  whose  botanical  activity  had  been  confined  to  South  Carolina.  Britton 

and  Brown  (1896)  stated  with  no  such  reservation  that  the  genus  was  named 

"for  Charles  Amson  o(  South  Carolina."  That  wording  was  soon  adopted  in  other 
American  publications. 

Woodson  (1928)  was  skeptical  about  references  to  "Charles  Amson."  He 
consulted  encyclopedic  and  historical  references  and  made  incjuiries  of  histori- 

cal societies  in  Virginia  and  the  Carolinas,  and  found  no  evidence  that  any 

Charles  Amson  had  lived  or  traveled  in  Virginia  or  the  Carolinas  during  the 

colonial  period  or  contributed  to  the  knowledge  of  their  natural  history.  Like- 

wise, using  more  recent  biographical  references  and  publications  from  that  his- 

tory-conscious region,  as  well  as  internet  search  engines,  1  found  no  record  of 
any  Charles  Amson  in  those  colonies  during  the  iSth  century  (except  as  the 

supposed  eponym.  of  Amsonia).  Nor  liave  1  found  any  mention  of  either  of 

Loudon's  "travellers"  in  any  other  context.  Consequently,  I  share  Smith's,  Gray's, 

and  Woodson's  skepticism  about  their  having  existed.  Had  they  lived  and  ex- 
plored the  wilds  of  the  Americas,  it  seems  unlikely  that  they  could  so  greatly 

have  impressed  Clayton  and  Lmnaeus  filius,  and  at  least  have  been  known  to 

Loudon,  yet  so  completely  have  escaped  the  attention  of  historians  and  biogra- 

phers. A  thorough  search  would  be  complicated  by  the  apparently  indepen- 
dent origins  of  the  surname  Amason  in  England  and  Scandinavia.  Even  if  these 

Amasons  existed,  however,  there  is  ample  evidence,  presented  below,  that  the 

apocynaceous  genus  Amsonia  was  not  named  for  eitlier  ol  them. 

The  eadiest  extant  indication  that  Amsonia  was  named  for  a  physician  is 

in  a  letter  written  30  December  1759  by  Ehret  (Berkeley  &  Berkeley  1963),  who 

had  probably  seen  words  to  that  effect  in  Clayton's  manuscript  or  correspon- 
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dcnce.  Apparently  not  distinguishing  between  Carolina  and  Virginia  as 

Clayton's  place  of  residence,  he  wrote  that  Ainsonia  had  been  named  "perhaps 
for  a  doctor  in  Carolina." 

An  indication  of  the  eponymy  ot  Amsonia  by  Clayton  himself  appears  in  a 

letter  from  him  to  the  Philadelphia  botanist  John  Bartram  dated  1  September 

1760,  i  n  which  he  said  that  he  had  previously  proposed  that  the  plant  be  named 

Amsonia  "for  a  doctor,  here"  (William  and  Mary  College  Quart.  Hist.  Mag.,  ser.  3, 

6: 319. 1926;  Woodson  1928).  Woodson  inferred  from  Clayton's  use  of  "here"  that 

Amsonia  had  been  named  for  "a  physician  of  Gloucester  County,  Virginia."  He 
added  that  "regarding  his  complete  name,  or  the  positive  spelling  ot  his  family 

name,  doubt  still  remains."  The  same  letter  was  probably  the  basis  for  the  state- 
ments by  Robinson  and  Fernald  (1908)  and  Fernald  (1950),  in  the  seventh  and 

eighth  editions  ol  Grays  Manual  that  Atnsonia  was  "Named  lor  Dr  Amson, 

physician  ol  Gloucester,  Virginia,  in  1760,  and  Iriend  ot  John  Clayton."  Combi- 

nations of  "Charles  Amson,"  from  Loudon,  l^axton.  Gray,  and  Britton  and  Brown, 

and  "physician"  and  "Virginia,"  from  Robinson,  Fernald,  and  Woodson,  have 
come  to  prevail  in  recent  publications. 

Berkeley  and  Berkeley  (1963, 1982)  lound  Irom  a  source  on  Virginia  medi- 
cal history  (Blanton  1931)  that  Dr.  John  Amson  had  been  practicing  in 

Williamsburg.  Virginia,  in  1751.  Thev  (1982)  concluded  that  "Clavton  had  named 

the  new  genus  Amsonia  in  honor  ol  his  friend  Dr  John  Amson  ol  Williamsburg." 
1  have  not  found  this  inlormation  repeated  by  any  more  recent  botanical  authors. 

The  Berkeleys  lound  one  other  published  relerence  to  this  Dr  Amson,  which 

noted  only  that  he  Irequently  used  the  expression  "neither  here  nor  there." 
Present-day  search  engines,  although  not  providing  all  standard  biographical 

data,  do  lead  to  turther  information  about  the  Dr.  Amson  who  was  Clayton's 
contemporary  in  colonial  Virginia. 

Records  in  the  Archives  ol  Colonial  Williamsburg,  compiled  and  annotated 

by  N4ary  A.Stephenson  (1961),  coniirm  the  Berkeleys'  linding  that  John  Amson, 

a  "Doctor  ot  Physic,"  lived  and  practiced  m  Williamsburg  in  the  mid-18th  cen- 
turv.  Clavton  would  have  considered  Williamsbure,  ca.  22  km  awav  across  the 

York  River  in  James  City  and  York  counties,  near  enough  to  Gloucester  to  ]us- 

tily  the  use  ol  "here"  m  writing  to  Bartram  in  I'hiladelphia,  especially  since  he 
had  spent  part  of  his  youth  in  Williamsburg  and  members  of  his  family  lived  there. 

I  have  found  no  clelinite  inlormation  on  this  Dr  Amsons  genealogy  or  his 

lilc  prioi'  to  his  practicing  medicine  m  Williamsburg.  Records  compiled  by  the 
Church  of  Jesus  Christ  ol  Latter-Da\'  Saints  provide  limited  data  on  a  lew  indi- 

viduals named  John  Amson  who  lived  in  Hngland  and  Scotland  during  the  1  irst 

40  years  of  the  18th  centur\',  but  no  data  on  anyone  by  that  name  in  colonial 
Virginia.  The  record  perhaps  most  likely  to  be  relevant  is  that  ol  John  Amson, 

son  ol  lames  and  Margaret  zAmson,  who  was  baptized  24  ]  ul  y  1699,  at  the  age  of 

one  year,  m  St.  Sepulchre  Church,  London  (where  Captain  John  Smith  ol  early 
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Virginia  history  had  been  interred).  The  time  and  (ni  view  of  data  presented 

below)  the  country  Fit,  but  nevertheless  it  is  by  no  means  certain  that  this  was 
the  same  John  Am  son. 

Akhough  an  finghsh  origin  is  not  unhkely,  the  name  Amson  does  not  ap- 

pear in  Munk's  Roll  of  the  members  of  the  Royal  Coflege  of  Physicians.  How- 
ever, since  the  surname  is  not  common,  it  does  seem  probable  that  Dr  John 

Amson  of  colonial  Virginia  was  the  John  Amson,  M.D.,  who  received  that  de- 
gree from  the  university  at  Rhei  ms  (now  Reims),  France,  2  September  1722.  Such 

credentials  would  have  been  impressive  in  coloniaf  America,  consistent  with 

the  apparent  reputation  (below)  of  Dr  Amson  of  Williamsburg  as  one  ol  the 

"best  Physicians"  in  Virginia.  This  record  is  irom  a  list  ol  early  students  Irom 
theBritish  Isles  at  medical  schools  in  continental  Europe,  compiled  by  I3r  Harold 

T  Swan  (1996).  This  compilation  was  based  on  manuscript  notes  that  had  been 

m  the  possession  of  the  medical  historian  Dl  Robert  W.  Innes  Smith  at  the  time 

of  his  death  in  1933  (originals  at  the  University  of  Sheffield).  Aside  from  the 

data  noted  above,  it  states  only  that  this  John  Amson  was  English,  as  distin- 
guished from  Scottish  or  Irish.  According  to  Dr  Swan  (pers.  comm.  11  April  2003), 

Innes  Smith's  notes  contain  nothing  further  on  Amson.  He  considers  it  unlikefy 
that  Innes  Smith  found  additional  information  at  Reims,  because  many  ol  the 

university's  records  from  the  relevant  time  had  been  destroyed,  presumably 
during  the  French  Revolution. 

I  have  not  found  when  Amson  arrived  in  America,  il  in  fact  he  was  of  En- 

glish birth.  The  earliest  record  ol  his  presence  in  Virginia  that  1  have  encoun- 
tered is  from  1738,  when  the  estate  of  the  late  Dr  Chades  Brown  of  Williamsburg 

retrieved  a  book  that  Amson  had  bonowed  (rom  Brown's  library  (James  1895). 

A  physician  in  Williamsburg  in  1738  could  hardly  have  avoided  the  contro- 

versy associated  with  John  Tennent,  a  ''practitioner  ol  medicine"  in  that  city  (Blan- 
ton  1931;Jellison  1963).  Tennent  s  domestic  medical  manual,  Every  Man  His  Own 

Doctor,  was  highly  popular  but  some  physicians  questioned  his  competence  and 

objected  to  his  pursuit  of  financial  recognition  from  public  funds.  In  particular, 

his  advocacy  of  the  use  of  Folygala  senega  L.  became  obsessive,  and  his  reactions 

toward  those  who  took  issue  with  him  became  intemperate.  He  felt  that  physi- 
cians who  held  medical  degrees  Irom  European  universities  were  unjustiliably 

disdainful  of  those  who  had  obtained  their  qualifications  through  apprentice- 

ship and  independent  study  I  have  found  no  record  of  Amson's  involvement  in 
this  controversy.  In  one  of  his  statements  in  his  own  defense,  however,  Tennent 

(1738)  implied  that  medical  degrees  were  awarded  too  freely  at  Rheims.  alleging 

that  one  had  inadvertently  been  bestowed  upon  a  horse.  Rheims  may  by  chance 

have  provided  an  anecdote  that  Tennent  considered  suitable  for  his  purposes,  but 

one  wonders  if  someone  with  a  degree  from  Rfieims  was  among  those  whom 

Tennent  perceived  as  a  hostile  medical  establishment. 

In  1746,  Amson  bought  the  property  identified  as  l^its  212-217,  Block  36, 
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City  of  Willamsburg,  County  ol  York,  from  Thomas  Jones,  nephew-in-law  of 

the  naturahst  Marl<  Catesby.  These  lots  at  the  intersection  of  Boundary  and  Scot- 
land streets  had  been  so  numbered  by  the  Trustees  for  the  Land  when  the  city 

was  laid  out.  Much  later  they  included  the  site  of  "Wheatlands,"  the  home  of 

the  artist  Georgia  O'Keete  during  her  late  teens.  The  property  included  at  least 
one  house  plus  outbuildings  when  it  was  acquired  by  Amson.  fie  owned  and 

resided  on  this  property  until  his  death.  About  f75f  he  purchased  from  Henry 

Tyler  180  acres  of  land  just  outside  the  Williamsburg  city  limits  (Stephenson 

1961).  As  well  as  being  a  physician  Amson  appears  to  have  been  a  planter,  or 

gentleman  farmer,  as  men  primarily  associated  with  other  enterprises  or  pro- 

fessions olten  were  m  colonial  times.  At  least  as  early  as  1746  he  was  an  alder- 

man (Stephenson  1954),  and  m  1750-1751  he  was  mayor  of  Williamsburg  (Bodie 
etal.ca.  1999). 

In  1758  then-Colonel  George  Washington  had  been  ill  for  some  time,  prob- 

ably with  dysentery,  although  he  was  concerned  that  he  might  have  consump- 

tion. He  traveled  from  Mount  Vernon  to  Williamsburg  "to  receive  the  Advice  of 

the  best  Physicians,"  and  there  consulted  Dr  Amson  on  15  March  (Fitzpatrick 
1931-1944,  including  a  letter  from  Washington  to  Colonel  John  Stanwyx,  5 

March  1758).  Fitzpatrick,  in  editing  Washington's  papers,  commented  that 

Washington  "seems  to  have  received  the  proper  treatment,  for  he  was  able  to  be 

back  to  his  command  at  Fort  Loudon  April  5."  Amson  may  also  have  treated 
Daniel  Parke  Custis,  whose  widow  Washington  subsequently  married;  he  was 

listed  among  the  creditors  of  Custis s  estate,  although  Dr.  James  Carter  was  re- 

corded as  having  been  the  attending  physician  during  Custts's  last  illness 
(Stephenson  1959;  Abbot  1988). 

A  few  other  references  to  Dr.  John  Amson  of  Williamsburg  appear  m  his- 

torical sources.  He  was  among  the  "officials  of  the  government  of  Virginia"  who 
signed  an  oath  of  allegiance  to  King  George  II  (Virginia...l738-1752),  probably 

having  done  so  upon  becoming  alderman  or  mayor  York  County  records  indi- 

cate that  as  of  21  September  1747  he  was  paying  taxes  on  five  "tithables,"  i.e., 
indentured  slaves  (Stephenson  1961).  His  name  appears  in  the  account  book  of 

the  Yorktown  merchant  William  Lightfoot  (Lightfoot  1740-1764),  and  he  was 
one  of  those  who  proved  the  will  of  Philip  Lightfoot  in  1748  (Tyler  1894).  The 

jurist  John  Blair  recorded  having  visited  Amson's  gardens  24  March  1751  (Tyler 
1899),  but  wrote  nothing  about  the  gardens. 

Neither  Ms.  Stephenson  nor  I  have  been  able  to  determine  the  date  of 

Amson's  death,  although  the  well-indexed  Virginia  Gazette  usually  published 
obituaries  of  prominent  Williamsburg  residents.  His  will  was  proved  m  the 

General  Court  of  Virginia,  of  which  the  records  from  the  relevant  period  are 

not  extant  (Stephenson  196f ).  His  death  evidently  occurred  after  November  1761, 

when  he  was  listed  as  a  creditor  of  the  estate  of  John  Parke  Custis,  son  of  Daniel 

(Stephenson  1959;  Abbot  1988),  and  before  July  1765.  Records  of  land  owner- 



PRINGLE,  HISTORY  AND  EPONYMY  OF  THE  GENUS  AMSONIA  385 

ship  include  that  of  a  transaction  in  July  1765  in  which  Anne  Anderson  is  said 
to  have  inherited  the  six  lots  and  the  buildings  thereon  in  Williamsburg  plus 

the  180  acres  outside  the  city  from  "the  late  Dr  Amson."  Mrs.  Anderson,  who 
was  at  that  time  the  wife  of  Robert  Anderson  of  Williamsburg,  is  thought  likely 

to  have  been  Amson's  daughter,  or  possibly  his  widow  if  she  had  soon  remar- 
ried, but  the  relationship  has  not  been  determined  (Stephenson  1961).  I  have 

found  no  mention  of  any  other  individuals  with  the  surname  Amson  in  eigh- 
teenth-century Williamsburg  and  vicinity. 

What  may  be  Amson's  only  extant  writing  therefore  appears  to  have  been 
published  posthumously,  either  from  a  handwritten  heirloom  or  as  a  reprint 

from  an  earlier  publication.  This  (Amson  1776)  is  a  prescription  for  the  treat- 
ment of  whooping  cough,  which  included  several  botanical  ingredients,  in 

quantities  deemed  appropriate  for  a  boy  of  ten.  The  treatment  began  with  an 
emetic  containing  ipecachuana  and  oxymel  of  squills  (Urginea  maritima  (L.) 

Baker,  a  mild  source  of  cardiac  glycosides).  This  was  followed  first  by  chamo- 
mile tea,  then  by  elixir  paregoricum  (an  opiate)  in  pennyroyal  tea  and  mint 

water  The  next  day  the  treatment  called  for  gum  ammoniac  (resin  from  Dorema 
ammoniacum  D.  Don)  in  pennyroyal  tea,  mixed  with  the  juice  pressed  from  two 
hundred  woodlice  in  white  wme,  with  saffron  and  honey. 
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CARBON  USE  BY  THE  ENDANGERED  TEXAS  WILD  RICE 

iZlZANlA  TEXAN  A,  POACE  AE) 

Paula  Power  Robert  D.Doyle 
U.S.  Fish  and  Wildlife  Service  Baylor  University 

National  Fish  Hatchery  and  Fechnology  Center  Department  of  Biology 

500  FMcCarty  Lane  P.O.  Box  97388 

San  Marcos,  Texas  78666,  U.S.A.  Waco,  Texas  76798,  U.S.A. 

ABSTRACT 

A  pH  drilt  experiment  was  conducted  to  determine  the  HCO3  uptake  potential  of  Texas  wild  rice 

{Zizania  texana  Hitchc).  In  15  separate  experimental  runs,  total  inorganic  carbon  to  alkalinity  ratio 

varied  between  0.93-0.99  and  final  pH  varied  between  8.54-9.21,  strongly  suggesting  Texas  wild  rice 
is  an  obligate  CO,  plant  unable  to  utilize  HCO, .  The  estimated  CO^  compensation  point  for  Texas 

wild  rice  is  2  ̂ mol  1  '. 

Data  from  this  study  provide  physiological  evidence  lor  the  positive  relationship  between  cur- 

rent velocity  and  biomass  productivit}-  observed  in  Texas  wild  rice  (Power  1996a,  1996b,  2000;  Poole 
&  Bowles  1999;  Saunders  et  al.  2001)  and  provides  water  resource  managers  with  information  they 

need  to  manage  and  protect  the  San  Marcos  River  ecosystem. 

R HSU  MEN 

Un  experimento  de  la  variacion  del  pH  tue  utilizado  para  determmar  el  potencial  de  absorcion  de 

HCO,  del  arroz  salvaje  de  Tejas  (Zizdiua  texana  Hitchc).  En  15  experimentos  separados,  la  relacion 

entre  el  carbono  inorganico  )■  la  alcalinidad  vario  cntre  0,93—0,99  y  el  pH  final  \'aricientre  8,54—9,21, 
sugiriendo  que  el  arroz  salvaje  de  Tejas  es  una  planta  CO,  obligatoria  incapaz  de  utilizar  el  HCO, .  El 

punto  estimado  de  compensacion  del  CO,  en  el  arroz  salvaje  de  Tejas  es  2  jimol  1 '. 

Los  datos  de  este  estudio  proporcionan  la  cvidencia  I  isiologica  para  la  relacion  positi\'a  entre  la 
velocidad  actual  y  la  produccion  de  la  biomasa  observadas  en  el  arroz  salvaje  de  Tejas  (Power  1996a, 

1996b,  2002;  Poole  y  Bowles  1999;  Saunders  et  al.  2001)  y  ofrecen  a  los  encargados  de  los  recursos 

hidricos  la  mformacibn  que  necesitan  manejar  y  proteger  el  ecosistema  del  rio  San  Marcos. 

INTRODUCTION 

The  San  Marcos  River  arises  from  springs  within  the  City  of  San  Marcos,  Hays 
County,  Texas  and  flows  8.1  river  km  in  a  southeasterly  direction  before  it  joins 
the  Blanco  River  The  source  acjuifer  for  the  San  Marcos  River  is  the  Edwards 
Aquifer,  the  sole  source  of  municipal,  agricultural,  and  industrial  water  for  1.5 

million  people  in  central  Texas.  Water  is  pumped  continuously  from  the  Ed- 
wards Aquifer  for  human  use,  but  is  recharged  only  during  rain  events.  As  wa- 

ter is  pumped  during  drought  periods  when  recharge  is  minimal,  the  level  of 

the  aquifer  drops,  threatening  spring  flow  to  the  San  Marcos  River  and  other 

local  spring  systems.  The  spring-fed  San  Marcos  River  provides  habitat  for  five 
federally  listed  species:  fountain  darter  (Etbeostoma  fonticola),  San  Marcos 

gambusia  (Gamhusia georgei),  San  Marcos  salamander  (Eurycea  nana),  Texas 
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blind  salamander  C'ivphMnio/gc  ra(  h /nun),  and  Texas  wild  rice  (ZijciniafL'xana). 
The  primary  threat  to  each  species  is  reduced  spring  flow  1  rom  the  source  aqui- 

fer (U.S.  Fish  and  WildHfe  Service  1996).  The  threat  became  critical  during  a 

drought  event  in  1990  and  all  five  species  were  the  locus  of  an  endangered  spe- 

cies lawsuit  initiated  in  1991  (Sierra  Club  v  Lujan.  No.  MO-91-CA-69).  One  out- 
come of  the  lawsuit  was  creation  of  a  water  authority  to  manage  the  aquiler  lor 

human  use  and  to  protect  the  San  Marcos  River  ecosystem  for  endangered  spe- 

cies l3y  maintaining  adecjuate  spring  1  low.  Defining  "adec[uate'"  spring  flow  for  a 
species  is  a  monumental  challenge  met  by  research  systematically  addressing 

ecological  and  physiological  aspects  ol  tlie  species. 

Tlie  target  species  for  this  study  was  Texas  wild  rice.  This  species  is  en- 
demic to  the  San  Marcos  River,  TX  and  was  listed  as  endangered  in  1978  (U.S. 

Fish  and  Wildlife  Service  1985).  Texas  wild  rice  is  a  perennial,  submersed  mac- 

rophyte  now  commonly  found  in  swiftfy  flowing  water  Under  these  condi- 

tions, it  produces  long,  ribbon-like,  submersed  leaves  and  reproductive  culms. 

Culms  can  become  emergent  and  produce  wind  pollinated,  terminal  inflores- 
cences. Nodes  along  each  culm  give  rise  to  roots  and  asexual  clones,  called  til  lers. 

A  thorough  description  of  the  species  and  its  habitat  is  provided  by  Terrell  et  al. 

(1978),  U.S.  Fish  and  Wildlife  Service  (1995),  Poole  and  Bowles  (1999),  and  Saun- 
ders et  al.  (2001). 

Texas  wild  rice  has  two  distinct  phenotypes  under  wild  and  cultured  con- 

ditions. Wild  plants  lound  in  Uowing  water  (>0.46  m  s ')  in  the  San  Marcos 
River  are  perennial  and  primarily  submersed,  although  reproductive  culms  are 

present.  Under  cultivated  conditions  in  slow  moving  water  (<0.05  m  s"^),  Texas 
wild  rice  has  low  vegetative  productivity  compared  with  study  plants  grown 

In  faster  flowing  water  ranging  from  0.29-0.49  m  s"^  (Power  1996a,  2002).  Texas 

wild  rice  In  slow  moving  water  ranging  I  rom  0.001-0.12  m  s''  Is  primari  ly  emer- 
gent, sexually  reproductive,  and  annual  to  short-lived  as  is  common  for  other 

North  American  Zizan  lo  species  (Terrell  et  al.  1978;  Power  1996a,  2002).  Prima- 
rily emergent  plants  with  low  biomass  productivity  are  especially  vulnerable 

to  herbivory  because  of  the  potential  lor  loss  of  reproductive  culms  prior  to 

seed  set  and  the  ultimate  loss  of  the  plant  because  of  a  shortened  life  span. 

Carbon  utifization  by  macrophytes  has  been  shown  to  Influence  photo- 

synthesis in  experimental  studies  (Smith  &  Walker  1980)  and  may  be  an  Im- 

portant factor  influencing  phenotypic  variation  in  Texas  wifd  rice.  The  rela- 
tive concentrations  of  carbon  species  dissolved  in  water  are  influenced  by  pli. 

At  lower  pi  I  proportionally  more  CO2  is  available;  as  pH  rises,  equilibrium  shifts 

to  FICO3 ,  then  COy.  Macrophytes  utilize  inorganic  carbon  in  the  form  of  CO2 

for  photosynthesis  and  afl  submersed  species  are  al^le  to  extract  this  form  of 

dissolved  Inorganic  carbon  from  the  water  when  it  isavailablc.  fnadclition.some 

submersed  species  show  the  ability  to  extract  elficiently  ITCO^'  from  the  water 
while  others  exhibit  fittfe  or  no  ability  to  do  so  (Allen  &  Spence  1981;  Maberly 
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&  Spence  1983;  Sand-Jensen  1983;  Spence  &  Maberly  1985).  In  addition  to  the 
absolute  concentration  of  dissolved  inorganic  carbon,  the  flow  environment  of 

the  submersed  leaves  also  influences  their  ability  to  extract  carbon  Irom  the 

water  Flowing  water  reduces  the  thickness  of  the  boundary  layer  surrounding 

leaves  through  which  gases  move  prcdommantly  by  dilfusion.  Slower  diffusion 

of  CO2  across  the  boundary  layer  can  limit  photosyntliesis  in  still  or  very  slow 

moving  water  (Smith  &  Walker  1980). 

Differential  carbon  availability  combined  with  carbon  uptake  potential  may 

contribute  to  phenotypic  variation  ni  Texas  wild  rice  and  provide  a  physiologi- 
cal explanation  for  its  preference  for  a  flowing  water  habitat.  The  purpose  of 

this  study  was  to  determine  the  bicarbonate  uptake  potential  of  Texas  wifd  rice. 

MHTHODS  AND  M.ATF.RIALS 

Carbon  use  by  Texas  wild  rice  was  examined  using  plants  taken  from  culture 

after  seedfings  had  been  growing  about  three  months  in  an  outdoor  cement 

raceway.  The  raceway  was  supplied  with  water  pumped  from  the  Edwards  Aqui- 
fer and  with  chemistry  similar  to  that  of  the  San  Marcos  River  The  plants  had 

4-6  leaves,  each  of  which  was  20-30  cm  in  length.  The  plants  were  maintained 

in  aerated  river  water  (4.5  meq  I  '  alkalinity)  under  artificial  illumination  (250 

Urnol  m"^  s  '  PAR;  1440  light/dark  photoperiod)  at  laboratory  temperature  (22° 
C)  until  utilized.  All  experiments  were  conducted  within  four  days  of  arrival 

of  plant  material  at  the  lab. 

For  comparison  data  are  also  presented  for  HydriUa  verticillata,  a  sub- 
mersed aquatic  species  known  to  be  well  adapted  for  extracting  bicarbonate 

from  water  due  to  its  unique,  C-4  like  photosynthctic  pathway  (Holaday  & 
Bowes  1980).  HydriUa  verticiUata  apical  stem  fragments  were  collected  from 

culture  ponds  at  the  Lewisville  Aquatic  Ecosystem  Research  Facility,  Lewisville, 
TX. 

The  pH  drift  technique  described  by  Allen  and  Spence  (1981)  was  used  to 

determine  the  MCO3"  uptake  potential  of  Texas  wild  rice.  This  method  involves 
continuous  measurement  of  pi  I  in  a  solution  bathing  actively  photosynthesiz- 
ing  plants  in  a  closed  system  at  constant  alkalinity  (ai.k  j.  The  method  relies  on 
shifts  in  abundance  of  the  three  species  of  dissolved  inorganic  carbon  (CO2, 

HCO3",  CO3")  with  pH.  In  a  closed  s\'stcm,  plants  w\\\  continue  to  photosyn- 
thesize  until  inorganic  carbon  can  no  longer  be  extracted  from  the  bathing  so- 

lution. When  photosynthesis  ceases,  the  final  pH  of  the  solution  is  dependent 

on  the  concentration  of  total  dissolved  inorganic  carbon  (Cj)  in  solution  which 

depends  upon  the  carbon-extracting  potential  of  the  plant. 

The  pH  endpomt  of  these  experiments  varies  with  a  plant's  ability  to  uti- 

lize I ICO3'  and  on  the  alkalinity  of  the  solution.  Carbon  dioxide  obligate  plants 
(those  which  cannot  utilize  1 1C03V)  cannot  shift  the  pH  of  the  bathing  solution 

past  the  point  where  free  CO2  disappears  from  solution  (pEI  ca.  9.2  depending 
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on  alkalinity).  The  COi  content  ot  the  solution  at  the  pH  where  photosynthesis 

ceases  is  considered  the  CO2  compensation  point  lor  that  species.  Removal  ol 

CO2  from  the  water  results  in  increased  pH,  but  has  little  impact  on  Cj,  and 

does  not  impact  alk. 

Other  aquatic  plants  are  also  able  to  utilize  HCO3"  as  a  source  of  inorganic 
carbon.  In  a  closed  system,  these  plants  will  shift  the  pH  well  above  the  thresh- 

old where  CO2  disappears.  In  this  case,  the  Imal  pH  of  the  solution  depends  on 

the  total  Cj  pool  available  as  well  as  the  affinity  of  the  plant  for  HCO3".  The 

HCO3'  content  of  the  solution  at  the  pH  where  photosynthesis  ceases  is  con- 

sidered the  1 ICO3"  compensation  point  lor  that  species.  The  removal  of  HCO3" 
(rom  solution  has  a  stronger  impact  on  Cj  but  still  does  not  impact  alk,  since 

the  buf  lering  capacity  lost  by  the  consuiried  MCO3"  is  balanced  by  the  produc- 

tion ot  OH'.  The  CT:ArK  ratio  at  the  end  ol  a  pH  dril  t  experiment  is  considered  a 

relative  measure  of  a  plant's  ability  to  utilize  hlC03'  CMaberly  and  Spence  f983). 
The  CiiALK  ratio  ol  CO^-obligate  plants  is  very  close  to  1.0,  while  the  ratio  of 

HCO3'  users  is  well  below  1.0. 

Oxygen  and  pH  were  continuously  measured  in  a  re-circulating  closed 
system.  The  experimental  apparatus  consisted  of  a  glass  incubation  chamber, 

an  acrylic  probe  block,  and  a  submersible  centrifugal  pump,  all  connected  by 

gas  tight  tubes  ol  butyl  rubber  (total  volume  400  ml)  and  submerged  m  a  tem- 

perature-controlled water  bath  (20°  C).  The  incubation  chamber  was  a  glass 
cylinder  5  cm  in  diameter  x  30  cm  long.  A  glass  tube  connector  was  fused  to 

one  end,  while  a  ground-glass  fitting  with  another  glass  tube  connector  was 

I  used  to  the  opposite  end  to  allow  access  to  the  cylinder  for  plant  tissue  inser- 

tion and  removal.  Water  was  re-circulated  at  an  approximate  velocity  of  2  cm 

s"^  through  the  incubation  chamber  and  was  sufficient  to  remove  diffusive  limi- 
tations ol  photosynthesis.  The  acrylic  sensor  mounting  block  allowed  both  pl-1 

and  O2  sensors  to  be  screwed  in  so  that  the  electrode  tips  were  continually 

bathed  by  the  re-circulating  solution.  The  pH  electrode  (Rosscombmation  elec- 
trode) had  a  sensitivity  of  O.Of  pll  units  and  was  connected  to  a  pH  transmitter 

(Jenco  629).  The  last-response,  low-consumption  Clark-type  polarographic  oxy- 
gen sensor  (YSI  533f )  was  connected  to  an  oxygen  meter  (Cameron  Instrument 

Corp).  The  oxygen  electrodes  were  calibrated  by  submersing  the  probe  in  N2- 
sparged  wauer  and  lully  aerated  water  at  incubation  temperature.  pH  sensors 

were  calibrated  prior  to  use  utilizing  plT  7.0  and  10.0  buffers.  Outputs  from  the 

pH  transmitter  and  the  oxygen  meter  were  continuously  monitored  by  a  com- 
puter equipped  with  data  acquisition  software  (.Strawberry  Tree  Workbench 

PC).  The  sensors  were  monitored  continuously  and  data  recorded  every  3  min- 

utes. Calibrations  did  not  drift  over  the  time-scale  of  the  experiments.  Alkalin- 

ity ol  the  bathing  solutions  were  determined  by  titration  with  dilute  hydro- 
chloric acid  (APIl  A  1992). 
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Entire  Texas  wild  rice  rosettes  consisting  of  3-6  leaves  (0.2-0.3  gdw)  were 
used  in  the  experiments.  Light  was  provided  by  specialized  fluorescent  aquaria 

lights  (6700  K)  providing  saturating  light  intensities  (500  |imol  m^-^  s"^  PAR). 
The  bathing  solutions  used  for  the  experiments  were  either  San  Marcos  River 

water  (Alk  =  4.5-5.0  meq  1"'),  a  general  purpose  culture  solution  (Alk  =  0.82  meq 
1'^;  Smart  and  Barko  1985),  or  intermediate  mixtures  of  the  two.  Prior  to  the  start 

of  the  experiment,  the  incubation  chambers  were  flushed  with  a  bathing  solu- 
tion which  had  been  bubbled  with  a  gas  mixture  composed  of  350  ppm  CO2 

(atmospheric  concentration)  and  6%  O2  (approximately  30%  atmospheric  con- 

centration) in  nitrogen.  This  reduced  the  O2  concentration  to  about  75  urnol  V^ 

while  maintaining  normal  dissolved  morganic  carbon  and  pH  levels ot  the  bath- 
ing solutions.  Lowering  the  initial  O2  concentration  allows  photosynthesis  to 

proceed  for  extended  periods  within  the  closed  system  without  potential  com- 
plications due  to  O2  supersaturation  which  increases  photorespiration. 

Photosynthesis  was  measured  as  the  rate  o(  O2  evolution  in  the  closed  sys- 
tem through  time.  Corrections  were  made  lor  total  volume  of  the  incubation 

apparatus,  and  the  results  normalized  to  plant  dry  weight.  Experiments  were 

allowed  to  proceed  until  photosynthesis  stopped  and  the  pH  stabilized.  This 

usually  consisted  ol  2  to  3  hour  runs,  although  longer  runs  up  to  12  hours  were 

made  to  verily  that  steady  state  conditions  were  achieved  in  the  shorter  runs. 

Concentrations  of  different  carbon  species  as  a  lunction  of  pH  and  tem- 
perature were  estimated  from  equilibrium  constants  and  lormulae  m  Stumm 

and  Morgan  (1981). 

RESULTS 

Table  1  shows  the  results  of  15  independent  pH  dril  t  experiments  conducted  on 

Texas  wild  rice  and  three  experiments  conducted  on  H.  ver ticellat a.  Alk-A\\n\ty 

was  measured  prior  to  the  experiment  for  each  bathing  solution  as  was  the  fi- 
nal pid  at  the  apparent  photosynthetic  compensation  point.  Total  carbon  and 

CO2  were  estimated  based  on  these  data.  The  Ct:aij<  ratio  for  all  experiments 

was  very  close  to  i.O  and  varied  between  0.93-0.99,  strongly  suggesting  that 

this  species  is  a  CO2  obligate  plant  which  is  unable  to  utilize  HCO3"  at  a  rate 
sufficient  to  keep  up  with  photosynthetic  needs  (see  Maberly  and  Spence  1983). 

Eor  C02-obligates,  the  CO2  concentration  at  the  end  of  the  pH  drift  experiment 

represents  a  conservative  estimate  of  the  CO2  compensation  point  for  the  spe- 

cies. In  this  series  of  experiments,  the  values  varied  from  1-13  \imo\  1"'. 
Rates  of  photosynthesis  as  a  lunction  ol  pH  for  two  Oy  concentrations  are 

shown  in  Figure  lA.  As  expected,  the  rates  ot  photosynthesis  at  a  given  pH  are 

higher  for  the  higher  Cj  solution.  Since  pH  controls  the  proportion  ol  Cy  present 

as  CO2,  the  level  of  CO2  present  in  the  two  solutions  was  actually  very  different. 

However,  both  data  sets  show  a  linear  and  strong  reduction  in  photosynthesis 

as  the  pH  of  the  solution  approaches  9.0.  In  Fig.  IB  these  data  are  re-plotted  to 
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Table  1.  Summary  ofpH  drift  experiments  for  Texas  wild  rice  and  Hydnlla  verticillata  conducted  in 

closed  systems  including  alkalinity  (Alk)  of  bathing  solution,  final  pH,  final  concentration  of  total 

inorganic  carbon  (C  ),  CO  remaining  at  the  end  of  the  experiment  and  the  ratio  of  C  /Alk. 

Run  ID Alkalinity Final  pH 

Ct 

CO2 

Cy/Alk 
(meqM) (mmolM) 

(nmolM) 
Texas  wild rice  (San  Marcos  River) 

1 1.24 8.54 1.225 8 0.99 

2 1.24 8.66 1.216 6 0.98 

3 1.24 8.76 1.207 5 
0.97 

4 2.00 8.54 1.978 13 0,99 

5 2.00 8.72 1.956 8 
0.98 6 2.00 

9.14 
1.876 3 0.94 

7 2,16 9.21 
2.006 3 0.93 

8 2.04 9.16 1.908 3 0.94 

9 2.04 
9.14 1.914 3 

0.94 
10 0.82 

8.81 
0.796 3 

0.97 11 0.82 8.72 0.801 4 0.98 

12 0.83 9.14 
0.778 

1 0.93 

13 2.45 
8.80 2.391 9 

0.98 14 2.34 
8.63 2.308 

13 

0.99 
15 2.40 9.18 2.254 3 0.94 

Hydrilla  verticillata  (pond  culture) 

1 0.85 10.43 0.377 0.01 0.44 

2 0.85 10.36 0.414 0.02 0.49 

3 0.85 10.23 0.477 

(lO-i 

0.56 

show  the  relationship  tof  photosynthesis  to  actual  COi  levels.  The  hnear  nature 

of  this  curve  at  low  CO2  is  characteristic  of  C02-obligate  plants  and  the  ex- 

trapolated X-axis  intercept  ol  2  j.nnol  1''  provides  a  reliable  estimate  of  the  CO2- 
compensation  point  of  photosynthesis  lor  this  species  CSand-Jensen  1983). 

D1SCIJS.S10N 

The  experimental  method  used  m  this  study  identifies  the  upper  phi  limit  for 

positive  net  photosynthesis.  Net  photosynthesis  by  Texas  wild  rice  approached 

zero  as  pH  approached  8.7  when  CO2  was  0.5%  ol  total  dissolved  inorganic  car- 
bon. Bicarbonate  in  the  bathing  solution  at  pi  1  8.7  was  97.5%  of  total  dissolved 

inorganic  carbon.  At  this  pi  I  there  was  abundant  \  ICO^^  available  for  plant 

uptake.  If  Texas  wild  rice  had  the  ability  to  remove  HCO3"  rapidly,  positive  net 
photosynthesis  would  continue  al  tcr  CO2  was  exhausted,  driving  pH  above  9.2. 

During  this  study,  no  photosynthesis  occurred  above  8.7  suggesting  submersed 

leaves  ol  Texas  wild  rice  are  unable  to  take  up  HCO3". 
Carbon  dioxide  availability  to  submersed  aquatic  plants  is  a  lunction  oi 

the  interplay  between  water  current  velocity,  leal  boundary  layer  thickness  and 
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Fig.  1.  Apparent  net  photosynthetic  rate  by  Texas  wild  rice  in  a  closed  water-flow  system.  A)  Plants  take  up  CO2  for 

photosynthesis,  driving  up  pH.  Photosynthesis  ceases  when  pH  reaches  approximately  8.7.  B)  Estimated  CO2  compensa- 
tion point  for  Texas  wild  rice  is  2  pmol  r\ 

concentration  gradient  between  surrounding  water  and  leaf  surface;  as  flow 
increases,  boundary  layer  thickness  decreases  and  CO2  availability  increases. 

Using  a  closed  water-flow  system  Madsen  and  Sondergaard  (1983)  found  ap- 
parent photosynthesis  was  stimulated  by  increasing  velocities  and  a  maximum 

rate  was  reached  at  0.008-0.0012  m  s'^.  In  contrast,  Madsen  et  al.  (1993)  found 
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photosynthetic  rates  decreased  with  increasing  current  \'elocit\'  and  suggested 
that  physical  stress  imposed  on  plants  by  agitation  or  stretching  in  flowing 

water  was  a  key  factor  in  the  observed  response.  Ribbon-like  submersed  leaves 

of  Texas  wild  rice  are  adapted  lor  flowing  water  and  can  reduce  carbon  limita- 

tion by  exploiting  the  flowing  water  habitat  where  boundary  layer  surround- 
ing leaves  and  diffusion  distances  for  CO2  are  reduced  and  leaves  are  continu- 

ally bathed  with  carbon-rich  water  In  contrast,  in  slower  moving  water, 

photosynthesis  by  submersed  leaves  of  Texas  wild  rice  are  probably  carbon  lim- 
ited and  tew  submersed  leaves  are  produced,  a  greater  proportion  of  biomass  is 

allocated  to  reproductive  parts,  and  plants  arc  less  productive  overall  (Power 

2002).  Hmergcnt  reproductive  culms  tnost  likely  are  not  carbon  limited  because 

culms  obtain  CO2  from  the  atmosphere  where  CO2  is  more  readily  available 

owing  to  the  higher  ditlusion  rate  and  current  velocity  in  air  rcfative  to  water 

(Madsen  &  Sand-Jensen  1991;  Denny  1993). 

Texas  wild  rice  is  one  oi  five  endangered  or  threatened  species  which  oc- 

cur in  the  San  Marcos  River  As  the  result  of  a  lawsuit  involving  the  listed  spe- 
cies, a  water  authority  was  created  by  the  Texas  fx\gislature  to  manage  the  source 

aquifer  for  the  San  Marcos  River  (Texas  Legislature  1993).  Flow  requirements 

lor  Texas  wild  rice  are  important  because  of  the  legal  requirement  to  manage 

the  source  aquifer  for  human  needs  while  simultaneously  protecting  aquatic 

and  wildiile  habitat  and  protecting  listed  species.  The  potentially  conflicting 

management  goafs  of  providing  aquifer  water  for  human  use  while  maintain- 
ing adequate  spring  flow  for  endangered  species  cannot  be  attained  without 

inlormation  concerning  the  habitat  requirements  for  the  listed  species.  Numer- 
ous surveys  have  identified  ffowing  water  habitat  as  a  requirement  for  Texas 

wild  rice  and  experimental  studies  have  consistently  shown  a  positive  relation- 
ship between  current  velocity  and  productivity  as  well  as  biomass  allocation 

to  submersed  plant  parts  (Power  1 996a,  1 996b,  2002;  Poole  &r  Bowles  1999;  Saun- 

ders et  al  2001).  Data  from  this  study  provide  a  physiological  explanation  lor 

these  observations  and  furthers  our  understanding  of  habitat  requirements  for 
Texas  wild  rice. 

ACKNOW[.|-:rx^,MnNTS 

This  research  was  supported  by  a  Section  6  grant  from  U.S.  Fish  and  Wildlife 

Service  and  Texas  Parks  and  Wildlife.  Wc  woufd  like  to  thank  Kathryn  Kennedy, 

Center  lor  Plant  Conservation;  Dr  Michael  Smart,  Lewisville  Aquatic  Fcosys- 
tem  Research  Facility;  and  Stephen  McClintik  tor  technical  support. 

Rr.FliRHNCI-S 

All  FN,  E.D.  and  D.H.N.  Spfnce.  1981. The  differential  ability  of  aquatic  plants  to  utilize  the 

inorganic  carbon  supply  in  fresh  waters.  New  Phytol.  87:269-283. 



POWER  AND  DOYLE,  CARBON  USE  BY  THE  ENDANGERED  TEXAS  WILD  RICE  397 

APHA,  1 992.  Standard  methods  for  examiriation  of  water  and  wastewater.  1 8"'  edition. 

A.E.Greensger,  L.S.Qesceri  and  A.D.  Eaton,  eds.Amer.  Water  Works  Assoc,  and  Wat.  Pol- 

lution Control  Federation,  Washington,  D.C. 

BiANCH  S.J.,G.G.GANF,and  K.F.Waikir.  1999, Growth  and  resource  ai location  in  response  to 

flooding  in  the  emergent  sedge  Bolboschoenus  mec//anus.  Aquatic  Bot.  63:145-160. 

Dfnimy,  M.W.I  993.  Air  and  water:The  biology  and  physics  of  life's  media.  Princeton  Univer- 
sity Press. 

lDESTAM-ALMouisi,J.and  L.KAursKY.  1995.  Plastic  responses  in  morphology  of  Potamogeton 

pectinatus  L.  to  sediment  and  above-sediment  conditions  at  two  sites  in  the  northern 

Baltic  proper. Aquatic  Bot.52:205-216. 

HoLADAY,A.S.and  G.  Bowes.  1980. C4  acid  metabolism  and  dark  CO,- fixation  in  a  submersed 

aquatic  macrophyte  {Hydrilla  verticellata).  Plant  Physioi. 65:33 1-335. 

Maberly,  S.C.and  D.H.N.  Spence.  1 983.  Photosynthetic  inorganic  carbon  use  by  freshwa- 

ter plants.  J.  Ecology  71 :705-724. 

MAi)sbN,T.V.,H.O.EN[voLDsrN,  and  T.B.JoRGrNSFN.  1993.  Effects  of  water  velocity  on  photosyn- 

thesis and  dark  respiration  in  submerged  stream  macrophytes.PI.,Cell  and  Environm. 

16:317-322. 

MADsrN,T.V.  and  K.  Sand-Jensfn.  1991.  Photosynthetic  carbon  assimilation  In  aquatic  mac- 

rophytes.  Aquatic  Bot. 41:5-40. 

MADSEN,T.V.and  M.Sondergaard.  1983. The  effects  of  current  velocity  on  the  photosynthe- 

sis of  Callitriche  stagnalis  Scop.  Aquatic  Bot.  1  5:187-193. 

Poole,  J.  and  D.E.  Bowles.  1999.  hiabitat  characterization  of  Texas  wild-rice  (Texas  wild  rice 

hlitchcock),  an  endangered  aquatic  macrophyte  from  the  San  Marcos  River, TX,  USA. 

Aquatic  Conservation:  Mar.  and  Freshwater  Ecosystems  9:291-302. 

Power,  PI  996a.  Effects  of  current  velocity  and  substrate  composition  on  growth  of  Texas 

wildrice  {Zizania  texana).  Aquatic  Bot.  55:1 99-204. 

PowiR,  P  1996b.  Reintroduction  of  Texas  wildrice  {Zizania  texana)  in  Spring  Pake:  Some 

important  environmental  and  biotic  considerations. /n:  Proceedings  from  Second 

Southwestern  Rareand  Endangered  Plant Conference:Rocky  Mountain  Forest&Range 

Experimental  Station. 

Power,  P  2002.  Resource  allocation  patterns  and  phenotypic  plasticity  in  relation  to  cur- 

rent velocity  in  the  endangered  Texas  wildrice  {Zizania  texana  Hitchc).  Sida.  20:571- 
582. 

RrRsnoRF,  A.  1972. The  carbon  dioxide  system  of  freshwater.  A  set  of  tables  for  easy  com- 

putation of  the  carbon  dioxide  system.  Printed  booklet.  Freshwater  Biological  Eabora- 

tory,  Hillerod,  Denmark. 

Sand-Jensen,  K.  1983.  Photosynthetic  carbon  sources  of  stream  macrophytes.  J.  Exp.  Bot. 

34:198-210. 

Saunders,  K.S.,  K.B.  Mavls,T.A.  Jiirgensen,  J.F.Trungale,  L.J.  Kleinsasser,  K.  A/ziz,  J.R.  Fields,  and  R.E. 

Moss.  2001  .An  evaluation  of  spring  flows  to  support  the  upper  San  Marcos  River  spring 

ecosystem,  Flays  County, Texas.  River  Studies  Report  No.  1 6. 



398  BRIT.ORG/SIDA  21(1) 

Smari,  R.M.and  J.W.  Barko.  1 985.  Laboratory  culture  of  submersed  freshwater  macrophytes 

on  natural  sedinnents.  Aquatic  Bot. 21 :2 1-263. 

SMrrH,F.A  and  N.A.Walker  1980,  Photosynthesis  by  aquatic  plants:  effects  of  unstirred  lay- 

ers in  relation  to  assinnilation  of  CO?  and  HCO;yand  to  carbon  isotopic  discrimination. 

New  Phytol.  86:245-259. 

Stumm,W. and  J.J.Morgan.  1981. Aquatic  chemistry: an  introduction  emphasizing  chemi- 

cal equilibia  in  natural  waters.  Wiley,  New  York. 

TERRFiL,E.E,W.P.H.Efvi[RY,and  H.E.B[aiy.  1978. Observations  on  Z/zon/o  texono  (Texas  wildrice), 

an  endangered  species.  Bull.Torrey  Bot.  Club  1 05:50-57. 

Texas  Legislaiure.  1 993. Chapter  626,  S.B.  No.  1477,  73"^  Legislature-Regular  Session. 

Thomas,  A.G.  and  J.M.  Stewart,  1 969. The  effect  of  different  water  depths  on  the  growth  of 

wild  rice.  Canad,  J.  Bot.  47:1 525-1 531. 

U.S.  Fish  and  Wildlife  Servk.  t ,  1 985,  Endangered  and  threatened  wildlife  and  plant  taxa  for 

listing  as  endangered  or  threatened  species.  Fed.  Reg.  5C(1 88):39526-39584. 

U.S.  Fish  and  Wildlife  Service.  1 996.  San  Marcos/Coma!  (Revised)  recovery  plan.  Albuquer- 

que, New  Mexico. 



THE  POST  OAK  SAVANNA  ECOREGION: 

A  FLORISTIC  ASSESSMENT  OF  ITS  UNIQUENESS 

Michael  H.MacRoberts  and  Barbara  R.  MacRoberts 

Bog  Research 
740  Columbia 

Shrevepon,  Louinana  71104,  U.S.A. 

and 
Herbarium 

Museum  of  Life  Sciences 

Louisiana  State  University-Shireveport 
Shireveport,  Louisiana  71115,  U.S.A. 

ABSTRACT 

Quantitative  methods  were  used  to  compare  the  flora  o(  the  Post  Oak  Savanna  and  Oak-Pme-Hickory 
ecoregions  of  the  West  Gulf  Coastal  Plain.  The  analyses  show  that  the  two  areas  are  nearly  identical 
flonstically. 

Key  Wcmns:  Post  Oak  Savanna  ecoregion.  Oak-Pine-Hickory  ecoregion.  biogeography.  West  Gulf 
Coastal  Plain 

RESUMEN 

Se  usaron  metodos  cuantitativos  para  comparar  la  flora  de  las  ecoregiones  Post  Oak  Savanna  y  Oak- 
Pine-Hickory  de  la  Uanura  costera  del  West  Gulf.  Los  analisis  muestran  que  las  dos  areas  son  casi 
identicas  f  loristicamente. 

INTRODUCTION 

A  half  century  ago,  Webb  (1950)  examined  the  methodology  of  biogeographers 
who  worked  in  Oklahoma  and  Texas  and  found  that  not  only  they  did  not  agree 

among  themselves  on  the  location  and  description  of  biogeographic  regions, 

but  that  regional  delineation  was  subjective.  He  suggested  a  remedy:  "Quanti- 
tative methods  must  be  developed  before  general  agreement  on  the  extent  of 

the  major  [ecoregions]  can  be  reached.  As  long  as  personal  opinion  and  indi- 
vidual judgment  are  the  only  bases  forjudging  the  extent  of  the  [ecoregions], 

fundamental  and  insoluble  differences  of  opinion  will  continue"  (Webb 
1950:246).  This  situation  remains  essentially  unchanged  today  (MacRoberts  & 

MacRoberts  2003a).  The  purpose  of  this  paper  is  to  describe  the  botanical  simi- 
larities and  differences  between  the  Post  Oak  Savanna  (POS)  region  or  ecoregion 

and  the  adjacent  Oak-Pine-Hickory  (OPH)  region  or  ecoregion  (herein  region, 
ecoregion,  and  vegetation  area  are  used  interchangeably). 

STUDY  AREAS 

The  Post  Oak  Savanna  region  (POS)  of  Texas  has  been  considered  a  distinct  veg- 
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etation  area  (ecoregion)  since  Harshberger  (1911)  mapped  it,  but  it  was  Shantz 

and  Zon  (1924)  and  later  Gould  (1962)  who  gave  it  its  modern  shape  (MacRoberts 

&  MacRoberts  2003a)  (Fig.  I). 

The  l^OS  region  has  been  described  repeatedly.  It  is  a  gently  rolling  or  hilly 
region  comprising  30,000  to  40,000  sq.  km  with  elevations  from  90  to  250  m 

above  sea  level.  Annual  rainlal  1  is  75  to  1 15  cm  with  highest  ramiall  in  May  and 

June.  The  Carrizo  Sands  extend  along  the  length  of  the  region.  Soils  on  the  up- 
lands are  acid  sandy  loams  or  sands.  Bottomland  soils  are  generally  acid  sandy 

loams  and  clays.  Prairies  are  scattered  throughout,  notably  in  the  south.  The 

area  contains  a  diversity  of  plant  communities,  from  hillside  pitcher  plant  bogs, 

peat  bogs,  and  upland  marshes  to  open  xeric  sandylands,  oak-hickory  forests/ 
woodlands,  prairies,  and  bottomland  I  lood plains.  Overstory  trees  m  the  uplands 

are  primarily  Qucrcus  stcllata  Wang.,  Q.  margarctta  (Ashe)  Ashe  ex  Small,  Q. 

marilandica  Muenchh.,  and  Carya  spp.  The  virtual  absence  of  pine  is  empha- 
sized. LJnderstory  vegetation  includes  common  grasses  Schizuchyrium 

scoparium  (Michx.)  Nash  ,  Sorgastritm  nuiansiL.)  Nash,  Panicum  virgatiim  L., 

Tridens Jhivus  (L.)  Hitchc,  Bothnochloa  saccharoidcs  (Sw.)  Rydb.,  Nassdla 

lcucoLricha{Tnn.&i  Rupr.)  Pohl,  Chasmanthiuni  scssilijohum  (Poir.)  Yates.  Fur- 
ther description  of  the  POS  region  can  be  found  in  many  sources  (e.g.,  Correll  & 

Johnston  1970;  LBJ  School  of  Public  Affairsl978;  Hatch  et  al.  1990;  Telfau- 1999). 
McBryde  (1933)  conducted  the  first  major  I  loristic  study  of  the  POS  region, 

emphasizing  the  Carrizo  Sands.  Recent  studies  have  been  on  grasslands  (Smeins 

&  Diamond  1983),  bogs  and  marshes  (MacRoberts  cSi  MacRoberts  1998,  2001), 

creek  systems  (Telfair  1988),  and  xeric  sandylands  (MacRoberts  et  al,  2002a). 
What  has  not  been  studied  is  the  I  loristic  similarities  and  differences  between 

the  POS  region  and  its  adjacent '  ecoregions"  or  "vegetation  areas"  (MacRoberts 
&  MacRoberts  2003a). 

The  OPI 1  region,  to  which  we  mainly  compare  the  I'OS  region,  consists  of 
about  175,000  sq.  km  in  east  Texas,  west  Louisiana,  south  Arkansas,  and  south- 

east Oklahoma.  It  is  characterized  by  the  presence  ol  pme  and  by  the  frequent 

co-dominance  ol  pine,  oak,  and  hickory  in  the  forest  or  woodland  canopy.  Pre- 

cipitation is  about  100  cm  per  year.  The  terrain  varies  from  nearly  level  to  gen- 
tly undulating.  Upland  soils  are  generally  acidic  sandy  loams  and  sands  over 

sandy  loam  and  clay.  Bottomlands  are  acidic  sands  and  clays  and  loams.  The 

dominant  vegetation  is  a  mixed  pine-hardwood  forest  on  the  uplands  and  a 
mixed  hardwood  forest  on  the  bottomlands.  Pi  nus  taeda  L  and  P.  cchinata  Mill, 

occur  throughout.  Pinu.s  palusths  Mill,  is  confined  to  the  southern  part  of  the 

OPFl  region.  Principle  hardwoods  are  those  that  occur  over  most  of  the  south- 
east coastal  plain:  Liquidambar  stynicijlua  P.,  Quercus  spp.,  Nyssa  sylvalica 

Marsh.,  Magnolia  spp..  Ulm u.s spp.,  Populus ddloidcs Bart,  ex  Marsh.,  Carya  spp., 

Acer  spp.,  Fagus grandiJoUa  Fhrh..  Fnixinus  spp.,  Taxodnim  distichum  (L.)  L 

Rich.  Further  description  of  the  OPPI  region  can  be  found  in  many  sources  (e.g.. 
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Fig.  1.  Traditionally  recognized  ecoregions  of  the  West  Gulf  Coastal  Plain. 

see  Correll  &  Johnston  1970;  Hatch  et  al.  1990;  Telfair  1999  and  references  con- 
tained therein).  The  longleaf  pine  portion  of  the  OPH  region  (often  considered 

to  be  a  separate  ecoregion  itself,  is  not  so  considered  here)  m  southeast  Texas 

and  south-central  l^ouisiana  has  been  by  far  the  best  studied  portion  of  the  OPH 
region  (see  Harcombe  etal.  1993;  MacRoberts  &  MacRoberts  2003a  for  Hterature). 
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METHODS 

1.  In  order  to  determine  the  uniqueness  of  the  POS  region,  we  examined  the 
distribution  of  the  taxa  on  the  Smghurst  et  al.  (2003)  Ust  of  the  flora  of  the 
4,466  ha  Gus  Engehng  Wildhfe  Management  Area  (GEWMA)  in  Anderson 

County,  in  the  middle  of  the  POS  region.  This  sample  contains  830  native  taxa 

from  a  wide  variety  of  communities  and  habitats  including  bogs,  marshes,  xe- 

ric  sandylands,  stream  bottoms,  and  oak-hickory  woodlands.  Using  all  avail- 
able sources  (e.g.,  Hatch  et  al.  1990;  Thomas  &  Allen  1993-1998;  Turner  et  al. 

2003;  Flora  oj  North  America;  Evans  n.d.),  we  determined  how  many  of  the  taxa 
on  the  Singhurst  et  al  (2003)  list  occur  in  the  OPH  region  and/or  in  the  coastal 

region  of  southeast  Texas  and  Louisiana  and  how  many  of  them  are  either  con- 
fined to  the  POS  region  or  to  that  region  and  areas  westward. 

2.  Since  high  endem  ism  is  often  considered  a  key  indicator  of  ecoregional  unique- 
ness (Tahktajan  1986),  we  studied  the  distribution  of  endemic  West  Gul  f  Coastal  Plain 

taxa  to  see  how  many  are  unique  to  the  POS  region  (see  MacRoberts  et  al.  2002b  for 
West  Gull  Coastal  Plain  endemics  and  their  community  affiliations). 

3.  in  order  to  discover  the  North  American  affinities  of  the  POS  region,  us- 
ing Kartesz  and  Meacham  (1999)  we  plotted  the  North  American  distribution 

by  state  or  regional  area  of  the  830  native  taxa  on  the  Singhurst  et  al.  (2003) 
GEWMA  list.  We  converted  the  results  into  percentage  of  taxa  that  occur  m 
each  state  or  regional  area  (see  MacRoberts  &r  MacRoberts  2003b  for  details  of 
this  method). 

RESULTS 

1.  Ninety-eight  percent  of  the  native  taxa  found  at  GEWMA  also  occur  in  the 
OPH  and/or  coastal  plain  regions  of  Texas  and  Louisiana.  Only  two  percent  are 
either  endemic  to  the  POS  region  or  reach  their  eastern  limit  in  the  POS  region. 

2.  Of  the  approximately  100  endemic  taxa  of  the  West  Gulf  Coastal  Plain, 

only  nine  are  endemic  or  near  endemic  to  the  POS  region.  These  are  Ahronia 

macrocarpa  L.  Galloway,  Brazoria  iruncata  (Benth.)  Engelm.  &  Gray, 
Hymenopappus  carrizoanus  B.L.  Turner,  Lactuca  hirsuta  Muhl.  ex  Nutt.  var 

alhijlora  (Torr  &  Gray)  Shinners,  Monarda  viridissima  Correll,  Paronychia 

setacea  Torr  &r  Gray,  PolygoneUa  parksiiCory,Rhododon  ciliatm  (Benth.)  Eping, 
and  ValerianeUaJlonfera  Shmners.  All  of  these  taxa  are  associated  wath  a  single 

plant  community:  xeric  sandylands  (MacRoberts  et  al.  2002b).  This  commu- 
nity accounts  for  fifty  percent  of  the  endemics  in  the  West  Gulf  Coastal  Plain 

and  is  associated  with  the  Carrizo  Sands  and  other  upland  sandy  areas  and  ter- 
races that  run  the  length  of  the  POS  region  and  spread  out  across  the  OPH  re- 
gion (McBryde  1933;  MacRoberts  &  MacRoberts  1994, 1995, 1996;  MacRoberts 

et  al.  2002a).  The  remaining  West  Gulf  Coastal  Plain  endemics  occur  in  either 

both  the  POS  region  and  the  OPH  region  or  in  the  OPH  region  alone. 
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3.  The  GEWMA  flora  is  overwhelmingly  eastern  and  notably  southeast- 

ern (Fig.  2).  Nmety-five  percent  of  the  taxa  occurring  at  GEWMA  occur  in  Loui- 
siana, 92  percent  in  Arkansas,  89  percent  in  Oklahoma,  85  percent  in  Missis- 
sippi, 81  percent  in  the  Carolmas,  and  53  percent  in  New  York  and  the  New 

England  states,  but  only  28  percent  in  New  Mexico.  This  is  consistent  with  our 
previous  finding  that  eastern  flora  characterizes  east  Texas  to  about  95  degrees 

W.  longitude,  at  which  point  east  begins  to  give  way  to  west  over  the  next  300 
km  (MacRoberts  &  MacRoberts  2003b),  GEWMA  is  located  at  about  96  degrees 

W  longitude  on  the  eastern  edge  of  this  broad  transition  zone,  and  is  thus  es- 
sentially eastern,  as  the  above  figures  indicate. 

DISCUSSION 

Unfortunately,  for  our  flonstic  analysis  there  is  no  operational  detinition  of 

ecoregion  or  any  of  the  other  "chorionomic"  categories  (e.g.,  region,  province, 
district,  subdistrict)  that  biogeographers  use  (Takhtajan  1986).  The  best  defini- 

tion we  have  found  for  ecoregion  is  that  it  is  a  distinct  assemblage  of  natural 

communities  and  species  involving  a  fairly  large  geographical  region  (Ricketts 
&  Dinerstein  1999;  The  Nature  Conservancy  2003).  Takhtajan  (1986)  also  states 

that  endemism  is  fairly  high,  notably  at  the  species  and  subspecies  level.  But 
these  statements  are  of  little  help  since  they  do  not  designate  whether  25%  or 

50%  difference  in  species  composition  constitutes  a  distinct  assemblage  or  just 
what  percent  of  the  total  should  be  endemic. 

Nonetheless,  our  main  finding  is  that  the  POS  region  differs  only  insignifi- 
cantly from  the  OPH  region.  Far  fewer  than  one  percent  of  its  taxa  are  endemic 

to  it  and  only  about  two  percent  of  its  taxa  do  not  also  occur  m  the  adjacent 
region  to  its  east. 

As  part  of  our  flonstic  study  of  the  POS  region,  we  examined  and  com- 
pared all  community  classifications  for  the  POS  and  OPH  region  to  see  how 

many  communities  described  for  the  POS  region  were  unique  to  it  (Marks  &r 

Harcombe  1981;  Diamond  et  al.  1987;  Harcombe  et  al.  1993;  Texas  Natural  ITeri- 
tage  Program  1995;  Nesom  et  al.  1997;  Turner  et  al.  1999;  Van  Kley  1999a,  1999b; 
Bezanson  2000;  Fleming  et  al.  2002;  Louisiana  Natural  Heritage  2003;  Singhurst 

et  al.  2003).  While  this  was  not  a  quantitative  analysis,  we  found  the  commu- 
nity structure  of  the  POS  region  to  be  virtually  identical  with  the  OPH  region. 

No  community  appeared  to  be  unique  to  it.  Those  communities  that  typify  it: 

upland  post  oak  hickory  forest/woodland,  xeric  sandylands,  prairies,  glades, 
baygalls,  and  so  forth  also  occur  m  the  OPH  region  (e.g..  Marietta  &  Nixon  1983, 
1984;  Ward  &  Nixon  1993;  Nesom  et  al.  1997;  MacRoberts  et  al.  2002a).  If  there 

is  anything  distinctive  about  the  POS  region,  it  is  that  some  of  these  communi- 
ties (e.g.,  xeric  sandylands,  prairies)  are  more  common  m  that  region  than  they 

are  farther  east.  Ironically,  while  the  absence  of  pine  is  the  feature  most  often 
noted  for  the  POS  region,  pine  does  occur  in  the  POS  region,  most  dramatically 
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Fig.  2.  Association  of  Post  Oak  Savanna  flora  expressed  as  percentages  of  flora  at  Gus  Engeling  Wildlife  Management 

Area  occurring  in  each  state,  province,  or  region.  Dot  in  Texas  is  the  location  of  Gus  Engeling  Wildlife  Management  Area 
(see  text  for  further  explanation). 

at  its  western  edge  in  Bastrop  County,  where  Pi  nus  taeda  is  often  a  domniant  or 

co-dominant  canopy  species  (Wilson  1990). 
Neither  a  botanist  nora  plantecologist  [amihar  with  the  southeastern  flora 

would  find  much  new  in  the  POS.  The  main  difference  would  be  the  absence  of 

puies  in  some  areas  and  the  different  frequency  of  communities  and  thus  ta.xa 

in  others.  Even  the  lew  endemics  to  the  region  are  tied  to  one  community  type 

— xenc  sandylands— which  occurs  as  far  east  as  southwest  Arkansas,  central 
Louisiana,  and  southeast  Texas  (MacRoberts  &  MacRoberts  1994,  1995,  1996; 

MacRoberts  et  af  2002a).  The  difference  between  the  POS  and  the  OPH  regions 

is  one  of  degree,  not  of  kind.  This  finding  agrees  with  a  number  of  previous 

workers  who  have  indicated  the  kick  of  a  sharp  boundary  between  the  OPH 

and  POS  and  who  have  questioned  the  floral  uniqueness  of  the  POS  altogether 

(e.g.,  Tharp  1926;  McCarley  1959;  Diggs  et  al.  1999;  Mac  [Roberts  &  MacRoberts 

2003a).  Basically,  the  POS  region  is  part  of  the  300  km  ccotone  between  east 

and  west, just  as  is  the  north  central  Texas  prairie  and  cross  timbers  region  (Diggs 
et  al.  1999;  MacRoberts  &  MacRol^erts  2003b). 
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ABSTRACT 

The\'egetarion  around  ti\'e  popular  ion  sol  \'ellow  lacK'-slipiierorchidCCy/'ripedium  l;cn!ULfeit'/ii\'ReedJ 
at  Fort  Polk,  Louisiana  were  sampled  using  tareular  nested  plots.  Measurements  included  I  recjuency. 

mean  density,  mean  cover  percent,  mean  dbli.  im  port  a  nee  value,  and  diversity  (richness).  The  yellow 

lady-slippers  at  Fort  Polk  were  associated  with  lorests  composed  mainly  of  American  beech  (Fa^us 

grandifolia).  eastern  hophornbeam  i(hti'\a  viiy^iiuand).  while  oak  [Qucrcus  tdha).  horsesugar 
{Symplocfls  linctoria).  and  witch  hazel  (Fiamamclis  viryinunni)  in  the  o\'erstor)'  and  an  abundance 

ol  poison  ivy  [Rhus  radicals)  and  broad  bcechlern  (7  lic/v/'Xcns  hcxayonoptcnU^n  the  underslory. 

RESUMHN 

Se  inuestreola  x'egetacion  alrededor  de  cmco  poblacionescle  C-\pnpcdi  urn  kcnluckicnsc  Reed  en  Fort 
Polk,  Louisiana  mediante  parcclas  anidadas  circulares.  Las  medidas  incluyen  Irccuencia,  densidad 

media,  recubri  mien  to  medio,  diametro  medio  a  la  altura  del  pecho,  valor  de  importancia,  ydi\'ersidad 
(riqueza). Cypripediiim  l;c)ilucl?ien,seen  Fort  Polk  estaasociadoa  bosquescompuestosprinci[ialmenie 

por  haya  americana  iUayusyrandijoUa).  Osirva  vivyuiiiina.  roble  bianco  iQucycus alha).  S\mplocos 

tinitoi'ia.  y  HamamcUs  viryiniami  en  el  dosel  arboreo  \'  abundantc  zumacjue  {Rhus  nidkm^s)  y 
Thclypicns  hexagonoplcra  en  el  sotobostjue. 

INTRODUCTION 

Yellow  lady-slipper  iCypripcdium  kcnluckicnsc  Reed)  is  an  herbaceous  peren- 
nial in  the  Orchidaceae  tainily.  This  species  is  reported  Irotn  the  southeastern 

U.S.  in  AL;  AR;  KY;  LA;  MS;  OK;  TN;  TX;  and  VA  (U5DA,  NRCS  2002).  Globally 

this  species  is  ranked  G3  which  is  debned  as  either  rare  and  local  throughout 

its  range  or  lound  locally  (even  abundantly  at  some  ol  its  locations)  in  a  re- 
stricted range  (e.g.,  a  single  physiographic  region)  or  because  ol  other  lactors 

making  it  vulnerable  to  extinction  throughout  its  range,  or  with  21- 100  known 
extant  populations  or  3,000  to  10,000  individuals  (NatureServe  2003).  It  is 

ranked  SI  in  Al^,  GA,  LA,  OK,  TX,  and  VA.  An  SI  species  is  delined  as  being 

SIDA  21(1 1:409-417. 2004 
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critically  imperiled  in  a  state  because  of  its  extreme  rarity  (5  or  fewer  known 

extant  populations)  or  because  of  some  tactor(s)  making  it  especially  vulner- 
able to  extirpation,  it  is  listed  as  SI/S2  m  TN,  S2/S3  in  KY,  S3  in  AR,  and  SU  in 

MS.  The  S2  ranking  is  defined  as  imperiled  in  tfie  state  because  of  rarity  (6  to  20 

known  extant  populations)  or  because  of  some  factor(s)  making  it  very  vul- 
nerable to  extirpation  while  the  S3  ranking  is  defined  as  rare  and  local  through- 

out the  state  or  found  locally  (even  abundant  at  some  of  its  locations)  m  a  re- 
stricted region  of  the  state,  or  because  of  other  factors  making  it  vulnerable  to 

extirpation  (2f  to  f  00  known  extant  populations).  The  SU  ranking  is  for  those 
species  that  are  possibly  in  peril  in  the  state  but  with  an  uncertain  status  and 
more  information  is  needed.  Thirteen  populations  of  this  orchid  are  known  trom 

east  Texas  (Liggio  &  Liggio  f999).  In  Louisiana,  it  is  reported  from  11  parishes 

with  four  from  unverified  reports  (Louisiana  Department  of  Wildlife  and  Fish- 
eries; Natural  Heritage  Program  2003). 

The  habitat  for  this  species  is  described  as  mature  f  loodplain  forests  and 

the  slopes  of  mesic  (relatively  dry)  ravines  (Oklahoma  Natural  Heritage  Inven- 
tory 2001)  and  rich,  mesic  to  dry,  deciduous  forests  on  well-drained  alluvium 

and  bases  of  slopes,  or  mucky  seeps;  mostly  0-400m  (Flora  of  North  America 
Editorial  Committee  2002).  Orzell  (1990)  describes  the  habitat  for  this  species 

as  terraces  and  lower  moist  slopes  in  small  stream  valleys  of  pine-hardwood 
forests.  This  author  lists  the  common  trees  of  the  canopy  as  American  beech 

(Fagus  grandijolia),  white  ash  (Fraxinus  amcricana),  black  gum  (N_y.s\s"a 
sylvatica),  and  southern  magnolia  (Magnolia grandiflora).  The  understory  spe- 

cies reported  by  Orzell  (1990)  include  flowering  dogwood  (Cornusflorida),  red 

maple  (Acer  rubrum),  chalk  maple  (Acer  lecodermeX  bigleaf  snowbell  (Styrax 

grandi/oiia),  and  American  hornbeam  (Carpinu.s-carolmicma).  Orzell  (1990)  also 
reports  that  two  shrubs  species,  maple-leaf  viburnum  (Vihu  mum  acerifolium) 
and  arrow  wood  (Viburnum  dentatum)  are  frequently  associated  with  this  or- 

chid. Herbaceous  plants  often  found  associated  with  yellow  lady-slippers  in- 
clude cranef ly  orchid  (Tipularia  discolor),  slender  wood  sedge  (Carex digitalis), 

partridge  berry  (Mitchella  repen.s),  Christmas  fern  (PolystichumacTo.stichoide.s), 

Walter's  violet  (Viola  walteri),  eared  goldenrod  (Solidago  articulata),  broad 
beech  fern  (Thelypteris  hexagonoptera),  and  slender  wake  robin  (Trillium grac- 
ile)  (Orzell  1990).  The  fiabitat  in  Louisiana  is  reported  to  be  mesophytic  woods, 

calcareous  forests,  and  hardwood  slope  forests  (Louisiana  Department  of  Wild- 
life and  Fisheries;  Natural  Heritage  Program,  2003).  A  search  of  the  literature 

yielded  no  quantitative  data  on  the  habitat  for  yellow  lady-slipper  throughout 
its  range.  The  objective  of  this  study  was  to  quantitatively  describe  the  habitat 

for  yellow  lady-slipper  in  west  central  Louisiana. 
Five  distinct  groups  of  yellow  lady-slipper  are  known  from  the  Fort  Polk 

Mihtary  Installation  in  Vernon  Parish,  Louisiana.  Three  of  the  five  groups  are 
located  at  one  site  while  two  are  located  at  a  different  site.  The  two  sites  are 
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located  about  six  kilometers  apart  and  each  is  a  well  drained  ravine  in  a  mesic 
hardwood  forest.  Each  ravine  has  a  small,  intermittent  stream  at  the  bottom. 

The  soils  at  both  sites  are  Eastwood  silt  loam  (Soil  Survey  Division,  Natural 
Resources  Conservation  Service,  United  States  Department  of  Agriculture 

2003).  These  five  groups  have  been  observed  for  the  past  ten  years  with  four 
clumps  having  flowered  and  one  clump  not  flowering  during  this  period. 

MHTHODS 

Three  nested  circular  plots  were  sampled  with  the  center  of  each  of  the  five 

yellow  lady-  slipper  groups  servmg  as  the  center  point  of  the  plot.  All  trees  and 
shrubs  (woody  non-vine  species  taller  than  6  f  t  =  1.83m)  were  sampled  within  a 

15m  radms  circle;  shrubs  and  saplings  (woody  non-vine  species  shorter  than 
1.83m  =  6  ft)  and  woody  vines  were  sampled  within  a  5m  radius  circle;  and  all 

herbaceous  species  were  sampled  within  a  Im  radius  circle.  During  the  sam- 
pling period,  the  number  of  stems  was  counted  and  recorded  for  all  species  in 

the  samples.  For  the  trees  and  shrubs  within  the  15m  radius  samples,  the  dbh 
was  measured  at  the  standard  1.37m  (4.5  ft)  height  using  a  diameter  tape  and 
recorded  to  the  nearest  0.1  cm.  For  herbaceous  plants,  woody  vines,  and  shrubs 

and  saplings,  cover  was  determined  by  measuring  the  area  occupied  by  the  in- 
dividuals of  the  species  in  the  sample.  For  the  few  species  with  only  one  or  two 

individuals  per  sample,  the  actual  area  was  used.  For  those  species  with  more 
than  two  individuals  per  sample,  the  mean  area  was  calculated  by  summing 

the  area  occupied  by  three  or  more  randomly  selected  individuals  ot  the  spe- 
cies and  dividing  by  the  number  of  individuals  selected.  The  cover  was  then 

calculated  by  multiplying  the  actual  area  or  mean  area  times  the  number  of 

individuals  and  then  dividing  by  the  area  of  the  plot,  78.035m-  lor  the  5m  ra- 
dius plots  and  3.14m'^  for  the  Im  radius  plots.  The  cover  was  converted  to  a  per- 
cent by  multiplying  by  100. 
All  data  were  entered  into  a  Microsoft  Excel  spread  sheet  for  storage  and 

calculation  of  variables.  The  mean  diversity  (richness)  and  mean  density  were 
calculated  for  each  of  the  five  plots  for  all  plant  groups  while  the  mean  dbh  was 

calculated  for  trees  and  shrubs  and  mean  cover  percent  was  calculated  for  her- 
baceous plants,  woody  vines,  and  shrubs  and  saplings.  The  frequency  and  mean 

density  were  calculated  for  each  species.  The  mean  dbh  was  calculated  for  tree 
and  shrub  species  and  the  mean  cover  percent  for  al  1  other  species.  The  relative 
values  for  each  of  these  variables  (frequency,  mean  density,  mean  dbh,  and  mean 

cover  percent)  were  calculated  by  dividing  the  value  for  a  species  by  the  total 
for  all  species.  Each  value  was  converted  to  a  percent  by  multiplying  by  100 
and  the  sum  of  these  relative  values  was  used  to  calculate  the  importance  value. 

RESULTS 

The  number  of  species  totaled  seventy-eight  (78)  with  nine  (9)  woody  vines. 
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twenty-one  (21)  herbaceous  plants,  and  lorty-live  (45)  tree,  shrub  or  saplings 
(Table  1).  The  mean  number  of  species  per  sample  ranged  from  9.00  for  woody 

vines  to  23.80  for  shrubs  and  saplmgs.  The  mean  number  of  stems  per  sample 

(density)  averaged  651.40  per  sample  lor  all  plants  and  ranged  from  77.00  for 

trees  and  shrubs  to  216.80  for  shrubs  and  saplings.  The  mean  cover  percent  for 

all  plants  was  240.74  percent  and  ranged  from  8.68  percent  for  woody  vines  to 

159.86  percent  ior  herbaceous  plants.  The  mean  dbh  per  sample  was  877.98  cm. 

The  frequency,  mean  density,  mean  dbh,  and  importance  value  for  the  tree 

and  shrub  species  are  in  Table  2,  while  the  frequency,  mean  density,  mean  cover 

percent,  and  importance  value  for  the  appropriate  plant  group  are  iu  Tables  3, 

4,  or  5.  The  species  are  arranged  in  descending  importance  value  in  all  four  tables. 

The  three  most  important  tree  and  shrub  species  are  American  beech  (28.12), 

white  oak  (Quercus alha)  (27.73),  and  horscsugar  (Symplocos  tinctona)  (25.94) 

(Table  2).  Eastern  hophornbeam  (Ostrya  vi  rginiana)  was  the  dominant  shrub 

and  sapling  species  with  an  importance  value  of  55.01  followed  by  witch  hazel 

(Hamamdis  virginiana)  (31.63)  and  horsesugar  (23.64)  (Table  3).  The  most  im- 

portant woody  vine  species  was  poison  ivy  {Rhus  radicans)  (128.28)  and  ac- 

counted for  almost  one-hall  ol  the  total  importance  value  of  300  while  crossvine 
(Bignonia  caprcolata)  (33.42)  and  common  greenbrier  iSmilax  roiundifoha) 

(33.34)  ranked  second  and  third  respectively  (Table  4).  The  dominant  herba- 

ceous species  was  broad  beechfern  (Thelypieris  hcxagonoptera)  with  an  iinpor- 
tance  value  of  125.18  followed  distantly  by  partridge  berry  (37.19)  and  longleaf 
woodoats  (.Chasmanthium  sessilijlorum  (20.51)  (Table  5). 

DISCUSSION 

Allen  ct  al  U994)  reports  physiognomy  data  for  4m  radius  samples  in  a  beech 

forest  area  in  the  Louisiana  Arboretum  m  Evangeline  Parish  near  a  yellow  lady- 
slipper  population.  The  diversity  (richness)  for  this  beech  forest  includes  a  mean 

ol  8.20  species  lor  the  shrubs  and  saplings  and  5.10  species  of  trees  and  shrubs 

compared  to  23.80  species  tor  shrubs  and  saplings  and  19.00  for  trees  and  shrubs 

in  this  study.  The  density  and  cover  percent  in  the  beech  forest  for  the  shrubs 

and  saplings  were  76.10  stems  and  42.88  percent,  respectively,  which  compared 

to  216.80  stems  and  72.20  percent  in  this  study.  The  mean  trees  and  shrub  den- 
sity m  this  study  was  77.00  compared  to  10.30  in  the  Arboretum  beech  forest. 

The  mean  dbh  in  this  study  was  877.98  cm  compared  to  50.68  cm  at  the  Arbo- 
retum. Newman  (1995)  reports  physiognomy  data  from  4m  radius  samples  in  a 

hardwood  slope  forest  in  Caldwell  Parish,  Louisiana.  This  site  is  a  short  distance 

south  of  a  yellow  lady-slipper  population  m  extreme  southern  Ouachita  Par- 
ish. The  shrub  and  sapling  data  Irom  the  Caldwell  site  included  a  mean  diver- 
sity of  15.82  species  compared  to  23.80  species  in  this  study;  mean  density  of 

67.65  stems  compared  to  216.80  stems;  and  mean  cover  percent  of  39.56  percent 

compared  to  72.20  percent.  The  trees  and  shrubs  from  the  Cald wel  1  Parish  study 
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Tabu  1 .  Community  physiognomy  variables  (diversity,  density,  cover  percent,  and  dbli)  in  samples 

around  yellow  lady-slipper  populations  at  Fort  Polk,  La. 

Diversity  (Richness) 

All Trees  & Shrubs  & 

Woody 

Herbaceous 

Plants Shrubs Saplings Vines Plants 

Mean 48.00 19.00 23.80 
9.00 

10.20 

Std  Dev. 2.83 2.55 
3.77 

1.00 2.49 

Range 45-51 16-22 

18-27- 

8-10 
8-14 

Total  Number 
78 

33 

41 

12 21 

Density 

All Trees  & Shrubs  & 

Woody 

Herbaceous 

Plants Shrubs Saplings Vines Plants 

Mean 651.40 77.00 216.80 205.20 
152.40 

Std  Dev. 83.46 20.41 55.95 
77,86 

88.49 

Range 644-706 55-108 175-310 106-317 

71-286 

Cover 
Percent 

DBH(cm) 

All Shrubs  & 

Woody 

Herbaceous Trees  & 

Plants Saplings Vines Plants 
Shrubs 

Mean 240.74 72.20 8.68 159.86 877.98 

Std  Dev. 141.53 25.44 2.81 136.79 1 24.00 

Range 

113.63- 
39.67- 

4.65- 34.55- 741.10- 

449.00 109.82 11.80 365.49 1011.20 

had  a  mean  diversity  of  4.20  species  compared  to  19.00  m  the  present  study; 

mean  density  of  8.28  stems  compared  to  77.00;  and  mean  dbh  of  68.03  cm  com- 
pared to  877.98  cm.  Some  of  the  larger  numbers  in  this  study  in  comparison  to 

both  of  these  reports  can  be  attributed  to  the  difference  in  sample  size,  but  the 

Fort  Polk  yellow  lady-sUpper  area  seems  to  be  more  diverse,  v/ith  a  higher  veg- 
etation density,  and  a  higher  basal  area. 

The  five  yellow  lady-slipper  populations  at  Fort  Pc^lk  were  associated  with 
a  forest  composed  of  American  beech,  eastern  hophornbcam,  horsesugar,  white 
oak,  and  witch  hazel  m  the  overstory  and  an  abundance  ol  poison  ivy  and  broad 

bcechfern  in  the  understory  This  description  is  very  similar  to  the  qualitative 

report  of  associated  species  by  Orzell  (1990)  except  that  American  hornbeam 

(Carpinus  caroliniana)  was  not  found  i  n  the  sampled  area  at  Fort  Polk.  The  three 

most  important  shrubs  and  saplings  reported  from  Caldwell  Parish  by  New- 
man (1995)  include  American  beech,  red  maple  {Acer  rubriim),  and  eastern 

hophornbeam  and  the  top  three  reported  from  the  Louisiana  Arboretum  by 
Allen  et  al  (1994)  include  native  bamboo  (Arundinana  gigantea),  pawpaw 

(Asimma  triloba),  and  pignut  hickory  (Carya glabra).  All  of  these  species  were 
found  in  the  Fort  Polk  study  except  lor  pawpaw  and  pignut  hickory  The  three 

most  important  species  of  trees  and  shrubs  in  Caldwell  Parish  included  f  lower- 
ing dogwood  (Cornusf/oridci),  sweet  gum  (Liquidambar sty raciflua),  3Lnd  east- 
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Table  2.  Freciuency,  Mean  Density,  Mean  dbh,  and  Importance  Value  for  Trees  and  Shrubs  in  1  5m 

radius  samples  around  Yellow  Lady-slipper  Populations  at  Fort  Polk,  La.\<4> 

Mean Mean 

Importance 
Species 

Frequency 

Density 

dbh Value 

Fagus  gfanclifolia 
100.00 

8.20 107.14 28.12 

Quercus  alba 100.00 4.80 142.56 27.73 

Symplocos  tinctoria 60.00 
14.00 40.42 

25.94 
Nyssa  sylvatica 100.00 

3.60 
92.90 20.52 

Ostrya  virginiana 
100.00 

6.20 
46.96 18.66 

Liquidambar  styraaflua 100.00 3.40 69.76 
17.62 

Conius  Honda 1 00.00 4.80 
38.72 

15.91 

Ilex  opaca 100.00 3.60 20.38 12.26 

Pinus  taeda 60.00 
1.20 65.60 12.19 

Hamamells  virghvana 100.00 3.80 
9.80 

11.31 

Carya  alba 60.00 1.80 
51.04 11.31 

Fraxinus  amerlcana 100.00 1.60 
30.32 10.79 

Acer  rubrum 80.00 2.00 31.88 10.44 

Acer  leucoderme 60.00 2.80 21.48 9.24 

Carya  ovata 60.00 1.20 27.18 7.81 

Quercus  falcate 60.00 0.60 
28.44 

7.18 

Styrax  grandifolia 60.00 2.00 
7.80 

6.64 

Arundinaria  gigantea 40.00 2.60 1.92 5.70 
Rhododendron  canescens 60.00 1.20 1.62 4.90 

Vaccinium  elliottii 60.00 
1.20 1.58 4.90 

Vaccinium  arboreum 40.00 1.60 
6.10 

4,88 

Aralia  spinosa 40.00 
1.60 

4.28 
4.67 

Chionanthus  virqinlcus 60.00 
0.60 

1.84 
4.15 

Ulmus  olala 20.00 0.60 1 0.04 
2.98 

Pinus  echlnata 20.00 0.40 1  0.24 
2.74 

Carya  spp. 20.00 0.20 3.04 1.66 

Crataegus  spathulata 20.00 0.20 
1.36 

1.47 

Crataegus  marshallil 20.00 
0.20 

1.22 1.45 

Viburnum  rufidulum 20.00 0.20 
0.76 

1.40 

Magnolia  grandiflora 20.00 0.20 
0.62 

1.38 

Ilex  decidua 20.00 0.20 
0.46 1.36 

Moras  rubra 20.00 0.20 0.30 
1.35 

Viburnum  dentatum 20.00 0.20 
0.22 

1.34 

Total 1 900.00 
77.00 

877.98 300.00 

ern  hophornbeam,  and  in  the  Louisiana  Arboretum  the  three  most  important 
species  were  American  hornbeam,  1  lowering  dogwood,  and  American  beech. 

All  of  these  species  were  in  the  Fort  Polk  site  except  for  the  notable  absence  of 

American  hornbeam.  The  absence  of  American  hornbeam  could  be  explained 

by  the  1-ort  Polk  site  being  slightly  drier  than  the  other  sites  as  American 
hornbeams  wetland  ranking  is  FAC  and  eastern  hophornbeams  ranking  is 
FACU-  (USDA-NRCS  2002). 
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Table  3.  Frequency,  Mean  Density,  Mean  Cover  Percent,  and  Importance  Value  for  Shrubs  and  Sap- 

lings in  5m  radius  samples  around  yellow  lady-slipper  Populations  at  Fort  Poll<,,  La. 

Mean Mean 

Importance 

Species 
Frequency 

Density 

Cover 
Value 

Ostrya  virginiana 80.00 39.00 24.30 
55.01 

Hamamelis  virginiana 100.00 33.60 
8.61 

31.63 

Symplocos  tinctoria 80.00 10,20 11.24 23.64 
Vaccinium  eiliottii 80,00 

7,00 5.74 
14.54 

Styrax  grandifolia 100.00 12,00 1.85 12.29 

Ilex  opaca 80.00 
2.40 

5.17 
11.63 

Arundinaria  gigantea 20.00 12.20 3.22 10.93 

Acer  leudoderme 60.00 15.40 
0.79 10.72 

Callicarpa  americana 60.00 3.60 
3.29 8.74 

Viburnum  dentatum 100.00 7.00 
0.54 8.18 

Acerrubrum 1 00.00 7.00 0.31 7.87 

Cornus  florida 100.00 6.80 0.32 7.78 

Pinus  taeda 60.00 9.40 
0.01 

6.87 Cliionantlius  virginicus 1 00.00 3.40 
0.65 6.68 

Quercus  alba 80.00 5.40 0.14 
6.04 

Vaccinium  arboretum 60.00 2.20 1.49 
5.60 

Carya  ovata 40.00 
6.80 

0.48 5.48 

Prunus  serotina 80.00 4.20 0.05 
5.37 

Faqus  grandifolia 80-00 3.80 0.05 5.18 

Carya  spp. 60.00 4,40 

0.31 

4.98 

Aralia  spinosa 40.00 
2,00 1.28 4.37 

Rhododendron  canescens 60.00 2.80 
0.31 

4.25 

Fraxinus  americana 80.00 1.00 
0.25 

4.17 

Crataegus  marsiialiii 
40.00 

3.40 0.51 
3.96 

Ilex  decidua 60.00 
1.80 

0.37 
3.87 

Nyssa  syivatica 60,00 
2.00 0.06 

3.52 
Viburnum  rufiduium 60.00 

1.60 
0.05 3.32 

Sassafras  albidum 60.00 0.60 0.00 

2.80 Vaccinium  virgatum 40.00 0.80 0.18 2.30 

hlypericum  liypericoides 40.00 
0.60 0.10 

2.09 

Crataegus  spatfiulata 
40.00 0.40 0.14 2.06 

fiypericum  frondosum 40.00 0.40 
0.12 

2.03 

Cercis  canadensis 40.00 0.40 0.05 1.94 
iJImus  alata 40.00 

0.40 0.01 
1.88 

Rubus  argutus 40.00 0.40 0.01 
1.88 

Morus  rubra 20.00 0.80 
0.07 

1.31 

Liquidambar  styracifiua 20.00 0.60 0.03 1.16 

Quercus  velutina 20.00 0.40 0.03 1.07 

Ilex  vomitoria 20.00 0.20 0.03 
0.97 

Persea  polustrus 20,00 
0.20 

0.02 

0.96 

Quercus  t)emisptiaerlca 20.00 0.20 
0.01 

0.95 

Total 2380.00 216.80 72.20 300.00 
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Table  4.  Frequency,  Mean  Density,  Mean  Cover  Percent,  and  Importance  Value  for  Woody  Vines  in 

5m  radius  samples  around  yellow  lady-slipper  Populations  at  Fort  Polk,  La. 

Mean Mean 
Importance 

Species 
Frequency 

Density 

Cover 
Value 

Rhus  radicans 100.00 128.20 4,75 128.28 

Bignonia  capreolata 100,00 29.00 
0,71 33.42 

Smilax  rotundifolia 100.00 8.40 1,57 33.34 

Vitis  rotundifolia 100.00 
8.60 

0.22 17.84 

Smilax  pumila 
40.00 11.80 

0.60 17.16 

Panhenocissus  quinquefolia 80.00 
6.40 

0.14 13.66 

Smilax  tamnoides 80.00 4.40 
0.21 

13,47 
Smilax  smallii 100.00 3.40 0.05 13.37 

Vitis  vulptna 60.00 1.60 
0.29 

10.75 

Smilax  glauca 80.00 1.40 0.02 
9.78 

Lonicera  sempervirens 
40.00 1,60 

0.04 5.64 

Berchemia  sea  nd  ens 20.00 
0,40 0.07 

3.28 

Total 900.00 205,20 8.68 300.00 

Tabli;  5.  Frequency  Mean  Density,  Mean  Cover  Percent.and  Importance  Value  for  Herbaceous  Plants 

in  1  m  radius  samples  around  yellow  lady-  slipper  Populations  at  Fort  Polk,  La. 

Mean 
Mean 

Importance 
Species 

Frequency 
Density 

Cover 
Value 

Thelyptens  hexagonoptera 40.00 82.00 
107.82 125.18 

Mitchella  repens 
100.00 37.60 

4.34 
37.19 

Chasmanthium  sessiliflorum 100.00 5.80 11.04 20.51 

Dicanthelium  boscii 100.00 6.20 
4.29 

16.56 

Carex  spp. 40.00 2.40 
14.69 

14,69 

Cypripedium  kentucklense 100.00 2.40 
4.42 

14,14 

Solidago  caesia 60.00 3.00 1.43 8.74 

Spigelia  manlandica 60.00 2.60 1.51 
8,53 

Selena  oligantha 60.00 1.80 
1.79 

8.18 

Aster  lateriflorus 40.00 2.00 2.99 
7.10 

Sanicula  canadensis 60.00 1.20 

0,54 
7.01 

Salvia  lyrata 40.00 
1.20 

1.69 5.76 

Desmodium  spp. 40.00 0.80 0.62 4.83 

Elephantopus  spp 40.00 
0.40 

0.14 
4.27 

Arisaema  triphyllum 
20.00 

0.80 0.93 
3.07 

Polystichum  acrostichoides 
20.00 

0.60 0.74 2.82 

Aristolochia  serpentana 20.00 0.60 
0.19 

2.47 Dichanthelium  commutatum 20.00 
0.20 

0.57 2.45 

Ruellia  carolinensis 20.00 
0.40 0.10 

2.28 

Viola  walteri 20.00 0.20 0.01 
2.10 

Viola  spp. 20.00 
0.20 

0.01 
2.10 

Total 1020.00 152.40 
159.86 

300.00 
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This  Study  is  apparently  the  first  report  of  quantitative  data  on  the  vegeta- 
tion associated  with  yellow  lady-slippers.  The  vegetation  around  other  yellow 

lady-slipper  populations  throughout  its  range  should  be  sampled  and  compared 
and  contrasted  to  our  results  to  provide  data  for  ecologically  sound  management 

decisions  to  preserve  and  expand  the  populations  of  this  threatened  species. 
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ware to  Construct  and  Present  Trees.  Two  appendices  are  included:  1:  File  Formats  and  Their 

lntercon\'ersi(Mi,  II.  Printing  .'Alignments. 
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ABSTRACT 

Baygalls  are  a  plane  community  associated  wiiii  small  streams  m  west  central  Louisiana.  Plots  from 

a  1986  study  on  the  effects  of  sedimentation  on  baygall  vegetation  were  resampled  in  2001.  Nested 

subsamples  were  used  and  the  same  areas  were  sampled  during  each  time  period.  Importance  values 

were  calculated  using  frequency,  mdi vidua!  density,  stem  density,  and  dbh.  In  1986.  the  sedimented 

and  control  baygalls  were  significantly  diflcrcnt  in  all  variables  except  for  woody  individual  density 

and  woody  stem  density,  in  200f,  dbh  was  the  only  variable  not  significantly  diflerent  between  the 

control  and  sedimented  baygalls.  In  the  sedimented  area  between  1986  and  2001,  the  woody  plant 

variables  increased  while  herbaceous  plant  variables  decreased.  Woody  species,  Liquidamhar 

styracij'iuu  and  Alnus  scrrulata  showed  a  large  decrease,  however,  Toxicodendron  radicans,  Smilax 
rotundijohii,  and  JAsiust  rum  sinense  increased.  In  the  control  baygalls,  four  fern  species  increased  in 

importance  value. 

R  HSU  MEN 

Los  "Baygalls"  son  una  comunidad  vegetal  asociada  a  pequeiios  torrentes  en  el  centro-oeste  de  Luisiana. 
Las  parcelas  de  un  estudio  en  1986  sobre  los  efectos  de  la  sedimentacion  en  la  vegetacion  baygall  se 
volvieron  a  muestrear  en  2001.  Se  usaron  submuestras  anidadas  y  se  muestrearon  en  cada  periodo  las 

mismas  areas.  Los  valores  de  importancia  se  calcularon  usando  Irccuencia,  densidad  indi\'idual, 
densidad  de  tallos,  y  diametro  a  la  altura  del  pecho.  Ln  1986,  los  baygalls  sedimentados  y  de  control 

fueron  significativamente  dilerentes  en  todas  las  variables  excepto  para  la  densidad  individual  de 

lenosas  y  densidad  de  tallos  lenosos.  En  2001.  el  diametro  a  la  altura  del  pecho  fue  la  linica  variable 

no  significativamente  dilerente  entrc  el  control  y  los  baygalls  sedimentados.  En  el  area  sedimentada 

entre  f986  y  200f,  las  variables  de  plantas  Iciiosas  aumentaron  mientras  que  las  variables  de  plantas 

herbaceas  disminuyeron.  Las  especies  lenosas  Liquidamhar slyraciflua  y  Alnusserrulata  mostraron 

una  gran  dismmucion,  sin  embargo,  Toxuadcndron  radicans,  Smilax  rolundijoha.  y  Liguslrum 

sinense  aumentaron.  En  los  baygalls  de  control,  cuatro  especies  de  helechos  incrementaron  su  valor 

de  importancia. 

INTRODUCTION 

Baygall  is  a  colloquial  term  that  refers  to  the  small  dramage  systems  and  to  the 
vegetation  developed  along  the  streams  (Allen  et  al.  1990).  In  the  center  of  most 

baygalls  is  a  small  sandy  or  gravelly-bottorned  stream,  that  is  intermittent  in 

SIDA  21(11:419-427. 2004 



420  BRIT.ORG/SIDA  21(1) 

the  upper  drainage  and  usually  continuous  m  the  lower  portions  of  the  dram- 
age.  The  smaller  streams  drain  into  slightly  larger  streams  and  ultimately  into 
a  larger  watercourse.  Baygalls  are  surrounded  by  pine  forests  and  are  narrow  in 
the  upper  portion  gradually  widening  downstream  to  a  maximum  width  of 

20-50  meters.  Drainage  from  the  surrounding  upland  pme  forest  percolates 
downward  until  it  reaches  an  impervious  layer  of  clay  or  rock  typically  form- 

ing seepage  areas  throughout  the  baygall.  Pitcher  plant  bogs  are  found  in  open 
areas  in  and  along  the  edge  of  many  baygalls  (Allen  et  al.  1987).  The  woody 

vegetation  m  the  baygalls  is  predominately  broad-leaved  (dicotyledonous)  de- 
ciduous or  evergreen  trees  or  shrubs  contrasting  with  the  very  common  ever- 

green (gymnospermous)  needle-leaved  trees  of  the  upland  pine  forests.  The  veg- 
etation developed  along  the  floor  of  the  baygall  is  sparse  and  contains  a  number 

ol  ferns,  bryophytes,  especially  peat  moss  (Sphagnum  spp.),  and  a  few  shade- 
tolerant  flowering  plants. 

METHOD.S 

In  the  summer  of  2001,  six  baygalls  used  in  a  1986  study  (Allen  et  al.  1990)  were 

examined  for  resampling.  The  study  area  in  one  of  the  sedimented  baygalls  was 

completely  destroyed  and  thus  w^as  excluded  from  resampling.  One  of  the  two 
transects  in  two  different  control  baygalls  could  not  be  relocated.  Two  transects 

were  resampled  in  the  one  sedimented  baygall  with  a  total  of  37  subsamples. 
Four  transects  in  tour  different  control  baygalls  were  resampled  with  94 

subsamples.  The  1986  data  from  these  37  and  94  relocated  samples  only  were 
used  for  comparisons  with  the  2001  data. 

In  1986,  the  starting  point  for  each  transect  was  randomly  located  in  the 
center  ol  a  baygall  using  random  numbers  and  pacing.  The  transect  extended 

perpendicular  from  the  baygall  stream  upslope  to  the  end  of  the  baygall  veg- 
etation or  sedimented  area.  Subsamples  were  established  using  metal  poles  at 

one  meter  intervals  along  the  transect.  Most  of  the  original  metal  poles  were 
still  in  place  along  the  transects.  In  both  sampling  periods,  nested  subsamples 
were  taken  along  the  transects  at  each  of  the  one  meter  markers.  A  0.09  meter 

(0.3  meter  x  0.3  meter)  quadrat  was  used  to  sample  the  herbaceous  plants.  The 
sample  was  taken  on  the  upstream  side  of  each  point.  The  shrubs  (woody  plants 
with  a  dbh  (diameter  at  breast  high  at  approximately  4.5  feet)  of  less  than  4 

inches  and/or  shorter  than  25  feet)  were  sampled  using  a  1  meter  square  quad- 
rat with  1/2  meter  on  each  side  of  the  transect  center  line.  The  trees  (woody 

plants  4  inches  dbh  or  larger  and/or  25  feet  or  taller)  were  sampled  using  10 
meter  x  1  meter  quadrat  with  5  meters  on  each  side  of  the  transect  center  line. 

All  species  and  total  number  of  stems  were  recorded  m  each  quadrat  at  each 

subsample.  The  dbh  was  recorded  to  the  nearest  0.1  cm  for  woody  taxa  of  suffi- 
cient height 

Some  ol  the  herbaceous  taxa  could  only  be  identified  to  genus,  family 
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(Poaceae  or  Cyperaceae),  or  class.  Data  were  entered  and  analyzed  usnig  Mi- 
crosoft Excel  software.  The  community  physiognomy  variables  were  calculated 

by  summing  the  value  for  each  subsample  and  dividing  by  the  number  of 

subsamples,  37  for  sedimented  baygalls  and  94  for  control  baygalls.  Species  rich- 
ness was  calculated  using  all  plant  taxa.  Individual  density  (number  of  indi- 

viduals per  subsample)  and  stem  density  (number  of  stems  per  subsample)  were 

calculated  for  herbaceous  taxa  and  also  for  woody  taxa.  The  dbh  was  also  cal- 
culated for  woody  taxa. 

The  population  variables  were  calculated  for  all  taxa  by  summing  the  value 
for  each  subsample  and  dividing  by  the  number  of  subsamples,  37  for 
sedimented  baygalls  and  94  for  control  baygalls.  The  frequency  (percentage  of 
subsamples  of  occurrence)  and  mean  value  for  individual  density  and  stem 

density  was  calculated  for  all  taxa.  The  mean  value  for  dbh  was  calculated  for 

the  woody  taxa  of  sufficient  size.  Relative  frequency,  relative  individual  den- 
sity, and  relative  stem  density  were  calculated  for  all  herbaceous  taxa  from  the 

sedimented  baygalls  by  summing  the  values  for  all  herbaceous  taxa  in  the 
sedimented  area  and  dividing  the  value  for  each  taxon  by  the  total.  The  relative 

values  for  frequency,  individual  density,  and  stem  density  were  calculated  iden- 
tically for  the  herbaceous  taxa  from  the  control  baygalls  and  for  woody  taxa 

from  both  control  baygalls  and  sedimented  baygalls.  All  relative  values  were 
then  converted  to  a  percentage.  The  importance  value  for  each  herbaceous  taxon 
was  calculated  by  summing  the  values  for  relative  frequency,  relative  individual 

density,  and  relative  stem  density  The  importance  value  for  each  woody  taxon 

was  calculated  by  summing  the  values  for  relative  frequency,  relative  dbh,  rela- 
tive individual  density,  and  relative  stem  density.  The  total  importance  value 

for  all  herbaceous  taxa  is  300  and  for  the  woody  taxa  is  400. 

Most  plants  were  identified  in  the  field  by  the  senior  author,  and  voucher 
herbarium  specimens  for  most  taxa  were  collected,  mounted,  and  liled  at  Ft. 

Polk.  Duplicates  of  many  of  the  taxa  were  deposited  m  the  Herbarium  of  the 

University  of  Louisiana  at  Monroe  (N  1_U).  Some  taxa  were  identified  m  the  labo- 
ratory using  Allen,  (1980  or  1992);  Correll  and  Correll  (1972);  Correll  and 

Johnston  (1970);  Diggs  et  al.  (1999);  Godfrey  and  Wooten  (1979, 1981);  or  Rad- 
ford et  al.  (1968).  The  scientific  names  are  from  USDA,  NRCS  (2002). 

RESULTS 

The  mean  physiognomy  community  variables  (species  richness,  dbh,  woody 
individuals,  woody  stems,  herbaceous  individuals,  and  herbaceous  stems)  per 

subsample  for  the  sedimented  and  control  baygalls  for  1986  plus  2001  are  pre- 

sented in  Table  1.  The  standard  deviation  is  also  given.  The  student's  t-test  was 
used  to  compare  variables  between  control  1986  and  control  2001,  sedimented 
1986  and  sedimented  2001,  control  1986  and  sedimented  1986,  and  control  2001 

and  sedimented  2001.  Allen  et  al.  (1990)  reported  that  t-test  comparisons  showed 
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Table  1.  Community  Physiognomy  data  (Species  Richness,  DBH,  and  Density)  in  control  (94 

subsamples)  and  sedimented  baygalls  (37  subsamples)  for  1986  and  200)  at  Fort  Polk,  La.  All  vari- 

ables are  significantly  different  at  the  0.05  level  between:  control  1 986  and  control  2001 ;  sedimented 

1 986  and  sedimented  2001 ;  control  1 986  and  sedimented  1 986;  and  control  2001  and  sedimented 

2001, except  where  noted.  Standard  deviation  is  included  in  parentheses. 

Control  Baygall s Sedimented 

Baygalls 1986 2001 1986 2001 

Species  Richness 
4.79(2,36) 6.28(2.41) 7.32(2.67) 5.00(2.12) 

No.  Woody  species 
34 

42 25 

27 No.  Herbaceous  Species 
24 

23 34 3 

DBH  (cm) 17.16'^  (23.54) 17.71'^''(21.94) 6.19(21.64) 14.19^15.30) 

Woody  Individual 

Density 7.13'^(4.40) 12.80(5.94) 6.73'  (4.34) 10.41(5.59) 

Woody  Stem 

Density 8.10(5.05) 15,87(7.42) 7.3515.22) 11.32(6.14) 

Herbaceous  Individual 

Density 1.94"(3.05) 1.3811.64) 15.05(8.35) 0.16(0.55) 

Herbaceous  Stem 

Density 4.21'M7-82) 4.24"  (6, 10) 22.30(19.41) 
0.19(0.62) 

'  Not  significantly  different  between  1 986  and  2001  control  baygalls 

^  Not  significantly  different  between  2001  control  and  2001  sedimented  baygalls 

■^  Not  significantly  different  between  1986  and  2001  sedimented  baygalls 

all  variables  between  tbe  control  198(t  and  sedimented  1986  data  to  be  signitV 

cantly  dii  lerent.  However,  when  the  data  for  the  relocated  samples  only  are  used, 

the  woody  individual  density  and  woody  stem  density  were  not  significantly 

dilferent  between  the  control  and  sedimented  baygalls  in  1986.  When  the  con- 
trol 1986  data  are  compared  to  the  control  2001  data,  the  species  richness,  woody 

individual  density,  and  woody  stem  density  were  the  variables  that  were  sig- 
nificantly different.  A  comparison  of  the  1986  sedimented  data  to  the  2001 

sedimented  data  reveals  that  all  six  variables  are  significantly  different,  hi  the 

2001  control  and  sedimented  data,  dbh  was  not  significantly  difierent  while 

the  other  five  variables  were  all  significantly  difierent.  In  Table  1,  the  variables 

that  are  not  significantly  different  are  indicated  by:  '^  if  between  1986  and  2001 

control  baygalls;  '^  if  bctw^een  2001  control  baygalls  and  2001  sedimented 

baygalls;  and  ̂'  if  between  1986  control  baygalls  and  1986  sedimented  baygalls. 
The  most  dramatic  changes  from  1986  to  2001  occurred  in  the  sedimented 

baygalls  with  great  increases  in  dbh  (6.19  cm  to  14.19  cm),  woody  plant  indi- 
viduals (6.73  to  10.41),  and  vvcoody  plant  stems  (7.35  to  11.32).  Large  decreases 

occurred  in  herbaceous  individuals  (15.05  to  0.16)  and  herbaceous  stems  (22.30 
to  0.19). 

The  im  portancc  values  for  each  woody  taxon  in  the  control  and  sedimented 

baygalls  lor  1986  and  2001  are  in  Table  2.  In  1986,  the  woody  taxa  with  the  highest 
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Table  2.  List  of  woody  taxa  and  importance  value  from  control  baygallsand  sedimented  bayqallsfor 
1986  and  2001. 

1986 2001 

Taxon control  sedim ented contro sedimented 

Acer  rubrum 17.87 22.27 
17.06 7,54 

AInusserrulata 0.00 18.32 
4.27 

0,00 

Aronia  arbutifolia 5.59 
1.74 

8.52 
0,00 

Berchemia  scandens 7.13 7.74 6.10 
5,51 

Bignonia  capreolata 1.12 0.00 8.22 15,03 

Callicarpa  americana 2.50 
1.74 

4.83 
2,11 

Cephalanthus  occidentalis 0.00 26.42 0.00 0,00 

Chionanthus  virginicus 0.56 0.00 1.19 0,00 

Cornus  florida 0.56 0.00 0.35 0.00 

Cyril  la  racemi  flora 0.00 0.00 0.70 
0,00 

Gelsemium  sempervirens 7.57 
4.26 5.88 

3.90 
Hamamelis  virginiana 0.00 0,00 0.70 0,00 

Hypericum  spp. 0.56 1,74 0.35 0.00 

Ilex  coriacea 22.45 0,00 35.00 3.08 
Ilex  opaca 

7.91 

1,74 5.62 
0.00 

Ilea  virginica 1.68 
26,94 4.94 

0.00 

Ligustrum  sinense 0.00 7,74 0.00 
47.47 

Liguidambar  styraciflua 5.95 35,10 
1.69 

7.58 

ionicera  japonica 0.00 0,00 
0.00 6.51 

Lyonia  lucida 23,00 0,00 
33.72 

0.00 
Magnolia  virginiana 52,14 6.78 37.04 20.79 

Morella  caroliniensis 19,61 
1.74 13.62 1.05 

Morella  cerifera 4.76 16.27 0.65 22.91 

Nyssa  sylvatico 
78.30 148.97 51.69 

69.28 

Parthenocis'iUs  guinquefolia 
0.00 0.00 0.35 

0.00 
Persea  palustris 23.37 1.74 

24.50 3.16 

Pinus  palustris 0.00 0.00 2.76 0.00 

Pinus  taeda 22.15 2.52 22.64 49.00 

Quercus  alba 0.00 
0.00 

1.34 0.00 
Quercus  talcata 0.56 0.00 0.00 

0.00 
Quercus  nigra/laurifolia 4.73 22,51 6.95 

9.32 

Quercus  seedling 0.00 0,00 0.35 0.00 

Rhododendron  spp. 
7.12 

0.00 
4.85 0.00 

Rhus  copallina 0.00 
1.74 0.35 

0.00 

Rubus  spp. 8.13 6.96 18,60 2,11 

Salix  nigra 0.00 9.85 0,00 0,00 

Sassafras  albidum 1.12 0,00 0.00 
0,00 

Smilax  glauca 5.88 0.00 8.92 1,05 

Smilax  laurifolia 9.46 
0,00 8.32 6,27 

Smilax  rotundifolia 28.43 4.26 

5.52 

23,70 

Smilax  smallil 0.00 0.00 
1.46 

0,00 

Smilax  tamnoides 0.00 0.00 0.00 1,05 

Toxicodendron  radicans 9,24 1 6.64 21.31 60,40 

Toxicodendron  vernix 1.68 0,00 
0.85 

1.05 
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Table  2.  continued 

1986 
2001 

Taxon control  sedime nted control  sedimented 

Vaccinium  arboreum 0.00 0.00 0,00 1.55 

Vaccinium  cirkansanum 
1.12 

0,00 
0,91 

0.00 

Vaccinium  elllottii 
1.96 

0,00 
2.30 

2.11 

Viburnum  dentatum 4,33 4,26 4.23 18.32 

Viburnum  nudum 11.45 
0,00 

20.69 

8.17 Vitis  rotundtfolia 0.00 
0,00 0.70 

0,00 

importance  value  (>20.00%)  in  the  control  baygalls  were  Nyssa  sylvatica,  Mag- 
nolia virginiana,  Smilax  rotundifolia,  Persea  palu<.tris,  Lyonia  lucida,  Ilex 

coiiacca,  and  Pinus  taeda  and  in  2001,  the  top  taxa  were  Ny^sa  sylvatica,  Mag- 

noUayirginiana,llexcoriacea,LyoniaJucida, Persea  palustns,Pinustacda,Toxi- 
codendwn  radicans,  c\nd  Viburnum  nudum.  In  the  sedimented  baygalls  in  1986, 

the  most  important  taxon  was  Nyssa  sylvatica  with  an  importance  value  of 

148.97%,  which  was  almost  five  times  as  much  as  the  second  most  important 

taxon.  In  2001,  Ny.s.sci  sylvatica  was  still  the  most  important  taxon,  but  its  mi- 
portance  value  was  only  69.28%.  In  the  sedimented  baygalls  m  1986,  other  taxa 

with  importance  value  greater  than  20.00%  were  Litfiadumi'wr.sfyrtul/hai.ItM 

virginica,  Cephalanthus  occidentalis,  Quercus  nigra/laurifolia,  and  Acer 

ruhrum.  In  the  same  sedimented  baygalls  in  2001,  the  taxa  with  more  than 

20.00% importance  value  were  Toxicodendron  radicans,Pinustaeda,Ligustrum 

sinensc,  Smilax  rotundifolia,  Morella  cerijera,  and  Magnolia  virginiana. 

The  importance  value  for  each  herbaceous  taxon  m  the  control  baygalls 

lor  1986  and  2001  are  in  Table  3.  In  1986,  the  taxon  with  the  highest  nnportance 
value  was  Poaceae  followed  by  Rudbeckia  scabrifolia,  Dichanthelium  tenue, 

Viola  pri  mulifolia,  and  herbaceous  dicotyledons.  In  2001,  the  five  taxa  with  the 

highest  importance  value  (in  decreasing  order)  were  Dichanthelium  tenue, 

Woodwardia  aerolcita, Rudbeckia  scabrifolia, Carexleptalca, and  Chasmanthium 

laxiim.  In  2001,  there  were  only  three  herbaceous  taxa  observed  in  the 

sedimented  baygalls  (Poaceae  137.91%,  Chasmanthium  laxum  108.06%,  and 

Mitchella  repens  .54.03%);  this  contrasted  tremendously  with  the  43  taxa  re- 
corded m  1986  m  all  subsamplcs  (Allen  et  al.  1990)  and  the  34  taxa  in  the  relo- 

cated subsamples.  The  taxa  with  the  highest  importance  value  in  1986  were 

Poaceae,  Lycopus  spp,,  1  lerbaceous  d  icotyledons,  /u  ncus  d  ifjusissimus,  and  Ju  ncus 
coriaceus. 

C0NCLUS10N.S 

In  1986,  the  data  indicated  that  sedimentation  had  a  significant  effect  on  the 

baygall  vegetation  community  The  student's  t  test  showed  lour  variables  to  be 
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Table  3.  List  of  herbaceous  taxa  and  importance  value  from  control  baygalls  for  1 986  and  2001 . 

Taxon  1986  2001 

Apteria  aphylla  1 .89  0.00 

Arisaema  triphyllum  3.78  8.46 

Arnoglossum  ovata  0.00  3.47 

Athyriumfelix-femina  4.01  9.62 

Carexfolliculata  0.00  15.72 

Carex  leptalea  0.00  24.50 

Chasmanthium  laxum  4.97  17.74 

Coreopsis  gladiata  10.19  0.00 

Cyperaceae  2.70  6.42 

Dichanthelium  acuminatum  0.00  2.95 

DichantheHumcommutatum  1.89  0.00 

Dichanthelium  dichotomum  0.00  4.22 

Dichanthelium  tenue  43.36  61.67 

Erechtites  hieracifolia  1.89  0.00 

Eupatorium  leucolepis  0.00  2.20 

Eupatorium  rotundifolium  1.89  0.00 

Herbaceous  dicot  27.29  0.00 

Lachnocaulon  anceps  3.50  0.00 

Lobelia  reverchonii  1.89  2,20 

Lycopusspp.  0.00  2.20 

Melanthium  virginicum  2,65  0,00 

Mitchellarepens  14.29  16,32 

Osmunda  cinnamomea  5.80  10,32 

Poaceae  47,72  2.20 

Rhynchospora  rariflora  4.72  0.00 

Rudbeckia  scabrifolia  43.98  29.89 

Selena  oligantha  0.00  2.70 

Solidagopatula  1.89  9.39 

Symphyotrichum  spp.  0.00  4.23 

Viola  pnmulifolia  42.30  9.07 

Woodwardiaareolata  16.42  52.29 

Woodwardia  virginica  1 .89  2.20 

Xyns  spp.  9.08  0.00 

highly  significantly  different  between  the  scdimented  and  control  or  non- 
sedimented  baygalls.  Species  richness  and  herbaceous  individuals  and  stems 

had  increased  in  the  sedimented  baygalls  while  the  dbh  had  decreased.  Sedi- 
mentation had  killed  many  of  the  larger  woody  plants  which  explained  the 

decrease  in  the  dbh.  The  increase  in  species  richness  and  herbaceous  individu- 

als and  stems  probably  occurred  because  the  addition  of  sedimentation  cre- 
ated a  more  mesic  habitat. 

When  the  two  areas  (control  and  sedimented)  were  compared  again  in  2001, 

the  dbh  had  increased  m  the  sedimented  baygalls  and  was  no  longer  different 
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(Table  I).  A  comparison  of  the  sedimented  area  1986  data  to  the  2001  data  re- 

vealed that  the  species  richness  had  decreased  Iroin  7.32  to  5.00  species  per 
sample.  The  number  of  woody  individuals  and  stems  had  almost  doubled  and 

the  dbh  had  more  than  doubled  in  the  scdmnented  baygalls.  The  biggest  changes 

in  the  sedimented  baygal  Is  occurred  with  the  herbaceous  plants  where  the  mean 
number  of  individuals  decreased  from  15.05  to  0.16  and  the  mean  number  of 

stems  decreased  from  22.30  to  0.19  stems.  These  changes  m  the  sedimented 

baygall  indicate  that  this  area  is  changing  from  an  open  area  to  a  forested  area. 

The  increase  in  trees  and  shrubs  has  created  more  shade  and  caused  a  large 

decrease  in  the  number  of  herbaceous  plants.  The  number  of  herbaceous  spe- 
cies decreased  from  34  to  3. 

hi  the  control  baygalls  between  1986  and  2001,  species  richness,  woody 

individuals,  and  woody  stems  had  all  increased  significantly  and  the  dbh,  her- 
baceous individuals,  and  herbaceous  stems  had  remained  fairly  constant.  These 

changes  and  lack  of  change  could  be  attributed  to  normal  succession  in  the 

baygalls. 

Nyssa  sylvatica  is  a  tree  that  seems  to  be  little  affected  by  sedimentation,  as 

its  importance  value  is  very  high  in  the  sedimented  baygalls  in  1986  (T.tble  2). 

The  tree  {Liquidcunhar sty  raiiJlua),shruhs(Alnusscrnilata-dndCcphalanthus 
occidcntalis),  and  vine  ̂ Toxicodendron  nidiccins)  seem  to  grow  better  in  the 

sedimented  areas  as  indicated  by  the  increase  in  their  values.  Tree  species  (Mt;t,'- 
noliu  virginiuna  and  Pinus  idcdu),  shrub  species  {Pcrsea  palustris  und  Ilex 

CO riacea),  and  the  vi  ne  {Sm  i  lax  rot  u nd ifoliLi)  seem  to  have  been  affected  by  sedi- 
mentation as  their  values  decreased  in  the  sedimented  baygall.  In  2001  in  the 

control  baygalls,  the  shrubs  (Ilex  coriacea  and  Lyonia  lucida)  had  increased  in 

importance  value  and  is  probably  linked  to  natural  succession  in  the  baygalls. 

The  sedimented  baygalls  had  undergone  more  dramatic  changes  between  1986 

and  2001  where  early  successional  species  (Li quititi m/wrs/yracif /uc;  and  A/nu.s 

serru lata)  showed  a  tremendous  decrease  in  importance  value;  Alnus serru lata 

was  completely  absent  in  2001  and  lAquidamhar  styraciflua  decreased  from 

an  importance  value  of  35.10%  to  7.58%.  The  shade  tolerant  vines  {Toxicoden- 

dron radicans  i\nc\  Smilax  rotundijolia)  increased  greatly  in  importance  val- 

ues. The  introduced  species  {Lii^ustruni  sinense)  had  a  large  increase  in  impor- 

tance val  ue  from  7.7T%\n  1986  to  47.47%  in  2001.  Most  of  these  changes  seemed 

to  be  linked  to  succession  in  a  sedimented  area  except  for  the  introduced  spe- 
cies tilling  in  the  niches  normally  occupied  by  native  shrubs. 

The  notable  change  in  the  herbaceous  taxa  in  1986  was  the  increase  in  the 

number  ol  weedy  taxa  m  the  sedimented  baygalls  that  were  not  present  m  the 
control  areas  or  were  present  m  small  numbers  (Allen  et  al.  1990).  Some  of  the 

weedy  taxa  include  several  species  oijuncus and  Solida^o,  Diodia  teres,  Ambro- 
sia artemisiifolia,  and  Bidens  arislosa.  The  creation  of  a  new  habitat  m  the 

sedimented  baygalls  is  the  reason  for  the  invasion  by  the  weedy  taxa.  All  of  the 
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{erns(Athyriumfelix-femina,Osmundacinnamomea,Woodwardiaaerolata,and 
Woodwardia  virginica)  were  not  found  m  any  of  tfie  sedimented  samples  but 

were  present  in  the  control  samples.  All  four  showed  an  increase  in  importance 
value  between  1986  and  2001  m  the  control  baygalls.  The  fern  taxa  in  the 

sedimented  baygalls  in  1986  apparently  decreased  because  of  increased  sun 

exposure  caused  by  the  death  of  trees  in  the  baygall.  These  fern  species  prob- 
ably increased  in  value  in  the  control  baygalls  in  between  1986  and  2001  as  a 

result  of  increased  shade.  In  2001,  the  sedimented  baygalls  changed  dramati- 
cally with  virtually  no  herbaceous  plants  persisting.  The  dense  shade  produced 

by  the  trees  and  shrubs  greatly  decreased  the  number  of  herbaceous  plants, 
especially  weedy  species. 
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ABSTRACT 

The  objective  ol'  this  study  is  to  fill  a  f  loristie  daia  gap  lor  southwest  Oklahoma.  Based  upon  a  review 
ol  the  Atlas  of  the  Flora  of  Oklahoma  database,  it  was  noted  that  Tilfman  County  was  llonstically 

under-documented.  This  paper  reporis  the  results  of  an  insentory  ol  the  vascular  plants  in  Tillman 

County  A  total  of  371  taxa  of  vascular  plants  in  253  genera  and  74iamilies  were  collected.  The  most 

species  were  collected  from  the  families  Asteraccac  (65).  Poaceae  (67),  and  Fabaceae  (25J.  There  were 

f23  annual  and  248  perennial  species.  Forty-one  species  of  woody  plants  were  present.  Forr\-two 

e-xotic  species  were  colfected  representing  11  "o  of  the  flora.  A  total  of  266  previously  unreported  spe- 

cies were  documented.  Five  species  tracked  by  ihe  Oklahoiua  Natural  Heritage  Inventory  were  lo- 
cated, none  of  which  were  Federally  listed  as  threatened  or  endangered. 

R  HSU  MEN 

El  objetivo  de  cste  esiudio  es  completar  los  datiw  floristicos  del  suroeste  de  Oklahoma.  Basados  en 
una  revision  de  la  base  de  datosdel  Atlas  of  the  Flora  of  Oklahoma,  sc  percibioque  el  Tillman  County 

estabasubdocumentado  florist icamente.  F.n  estc  an icu lose  publican  los  resultadosde  un  inventario 

de  lasplamas  vascularescnTlllmanCouni).  .secolcctaron  un  total  371  taxade  plantas  vascularesde 

253  generos  y  74  lamilias.  Fa  mayoria  de  las  especies  sc  colcctaron  de  las  lamiiias  Asteraceae  (65), 

Poaceae  l67),  y  Fabaceae  (25).  Habia  f23  especies  anualcs  y  248  perennes.  Estaban  presentescuarenta 

y  una  especies  de  plantas  lenosas.  Se  colectaron  cuarenia  y  dos  especies  exoticas  que  representan  el 
11% de  la  llora  Se  documentan  un  total  dc  266  especies  no  citadas  previamente.  Sc  localizaron  cinco 

especies  con  seguimiento  por  el  Oklahi^ma  Natural  1  leritage  Ittventory.  ninguna  de  las  cuales  estaba 
listada  Icderalmente  como  amenazada  o  en  peligro. 

INTROnUCTlON 

North  American  botany  has  had  a  long  tradition  of  lloristic  exploration  and 
mventorv  (Firtter  2000a).  Neverthcle.s.s,  floristic  inventories  arc  ol  continued 
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value  for  research,  conservation,  and  management  purposes  (Palmer  et  al.  1995). 
For  example,  it  has  been  recently  documented  that  new  taxa  are  discovered  and 

described  at  a  rate  of  60  per  year  (Ertter  2000a).  Inventories  are  also  crucial  to 

biogeographic  research  by  filling  gaps  in  the  geographic  distribution  of  taxa  at 
all  levels.  Floristic  inventories  play  a  role  in  plant  species  conservation,  both  in 

locating  populations  of  rare  and/or  undescribed  species  and  bringing  their 
presence  to  the  attention  of  conservation  organizations  (Radford  et  al.  1980; 

Stuessy  &  Sohmer  1996).  The  lack  of  accurate  florisitc  data  can  jeopardize  the 

long  term  persistence  of  sensitive  species  (Ertter  2000a).  Finally  floristic  in- 
ventories aid  resource  managers  in  locating  populations  of  sensitive  species  and 

documenting  the  arrival  of  exotic  and  nuisance  species  (Barkley  2000).  Igno- 
rance of  the  presence  of  exotic  species  can  be  detrimental  to  sensitive  species 

and/or  exert  adverse  economic  impacts  (Ertter  2000b). 

The  objective  of  this  study  was  to  fill  a  gap  in  floristic  data  for  southwest 
Oklahoma.  Based  on  the  Atlas  of  the  Flora  of  Oklahoma  database  (AFO; 

Hoagland  2003),  Tillman  County  is  a  floristically  under-documented  county 
Prior  to  1996,  the  year  collecting  began  for  this  study,  only  f75  species  were  re- 

ported from  Tillman  County  (Hoagland  2003).  The  first  collection  gathered  in 
Tillman  County  was  a  specimen  of  Eryngium  dijfusum  by  G.W.  Stevens  on  17 
October  1924.  Peak  years  for  plant  collecting  in  Tillman  County  prior  to  this 
study  were  f936  (30  specimens)  and  1940  (45  specimens). 

Study  Area 

Tillman  County  (Fig.  1)  occupies  237,503  hectares  and  is  located  within  the 
Subtropical  Humid  (Cf)  climate  zone  (Trewartha  f968).  Summers  are  warm 

(mean  July  temperature  =  28.9°  C)  and  humid,  and  winters  are  relatively  short 
and  mild  (mean  January  temperature  =  3.5"  C).  Mean  annual  precipitation  is 
78.7  cm.,  with  periodic  severe  droughts  (Oklahoma  Climatological  Survey  2003). 
Physiographically  the  study  area  is  located  in  the  Osage  Plains  section  of  the 
Central  Lowlands  province  (flunt  1974)  and  within  the  Central  Redbed  Plains 

province  of  Oklahoma  (Curtis  &  Ham  1979).  The  surface  geology  of  Tillman 
County  is  predominately  red  sandstone  and  shale  formed  from  shallow-ma- 

rine and  alluvial  deposits  of  Permian  age  (Branson  &Johnson  1979). 

There  are  eight  soil  associations  m  Ti  llman  County  (Lamar  &  Rhodes  1974). 

The  two  predominant  soil  associations  are  the  Tipton-Llardeman-Grandfield, 
which  occurs  on  the  floodplains  of  the  Red  and  North  Fork  of  the  Red  River 

and  is  nearly  level,  loamy,  sandy  soil  with  loamy  subsoil,  and  the  Ford-Tillman, 
which  is  a  nearly  level  to  gently  sloping  upland,  loamy  soil  with  loamy  and 

clay  subsoils.  The  Clairemont-Asa-Miller  Association  occupies  bottomlands  and 
isdeep,  nearly  level  soil  which  is  loamy  clayey  throughout  (Lamar  &  Rhodes  1974), 

The  predominant  potential  natural  vegetation  m  Tillman  County  (Duck 
&  Fletcher  1943)  includes  the  Mixedgrass  Eroded  Plains,  which  would  occupy 
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Fig.  1.  Location  of  the  three  sites  selected  for  florisitic  sampling  in  Tillman  County,  Oklahoma. 

138,565  hectares  (58%)  on  loamy  soil  and  shallow  rocky  soil,  and  68,635  hect- 

ares (29%)  of  tallgrass  prairie  (Duck  &  Fletcher  1943).  Sandsage  grassland  oc- 
cupies 10360  hectares  (4%)  and  occurs  on  deep  sand  deposits  along  the  North 

Fork  of  the  Red  River,  Red  River,  and  Otter  Creek.  Mesquite  grassland  occupies 
4,403  hectares  (2%).  Bottomland  forest  occupies  15,540  hectares  (6%). 

METHODS 

Collections  were  made  at  three  locations:  Hackberry  Flat  Wildlife  Management 

Area  (HF).  and  l^ake  Frederick  (LF),  a  municipal  reservoir,  and  Suttle  Creek  (SO 

a  Bureau  of  Land  Management  (BLM)  holding  along  the  Red  River  (Table  1).  At 
each  of  these  locations,  collection  sites  were  established  for  intensive  floristic 

sampling.  Sites  were  selected  following  a  review  of  U.S.  Geological  Survey 

1:24,000  topographic  maps  and  field  reconnaissance.  The  predominant  vegeta- 
tion association  at  these  sites  was  classified  according  to  Hoagland  (2000).  Col- 

lections were  also  made  randomly  throughout  each  location  and  the  county. 
Collections  at  HF  were  made  from  April  to  October,  1996,  and  at  LF  and  SC  from 

April  through  October  2000,  from  March  through  October  2001.  Vouchers  for 
exotic  species  (defined  as  those  species  not  native  to  North  America)  were  made 
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Tabie  1:  Location  and  elevation  data  for  sample  sites. Coordinates  represent  the  north  and  southern 

most  latitude  and  the  east  and  west  most  longitude  of  each  study  site.  Coordinates  are  presented 
in  decimal  degrees. 

Site North South East West 
Max.  Elev. Min.Elev. 

Frederick  Lake 
34.54"N 34.5 1"N 98.87"W 

98.90"W 

381m 360  m 

Hacl<berry  Flat 
34.30"N 34.25"N 98.89"W 

98.98"W 

366  m 349m 

Suttle  Creek 

34.23"N 34.22^N 98.96"W 98.97"W 

358m 
332m 

from  naturalized  populations  only,  thus  excluding  cultivated  and  ornamental 

plants.  Specimens  were  processed  at  the  Robert  Bebb  Herbarium  ol  the  Univer- 

sity of  Oklahoma  (OKL)  following  standard  procedures.  Manuals  used  for  speci- 
men identification  included  Waterfall  CI97.3X  Great  Plams  Flora  Association 

(1986),  and  Diggs  et  al  (1999).  Origin,  either  native  or  introduced,  was  deter- 

mined using  Taylor  &  Taylor  (1991)  and  USDA-NRCS  (2003).  Nomenclature  fol- 

lows the  United  States  Department  of  Agriculture-Natural  Resources  Conser- 

vation Service  (USDA-NRCS  2003).  A  voucher  set  was  deposited  at  OKL. 

Sorensens'  Index  of  Similarity  (Pielou  1984)  was  calculated  for  pairs  ol  sites  in 
order  to  determine  similarity  of  floras. 

RESULTS  AND  DISCUSSION 

A  total  ol  371  taxa  of  vascular  plants  in  74  families  and  253  genera  were  col- 
lected m  Tillman  County  Among  the  angiosperms,  97  were  monocots  and  270 

were  dicots.  In  addition,  one  fern  ally  and  one  gymnosperm  was  recorded.  The 

Asteraceae  (65),  Poaceae  (67),  and  Fabaceae  (25)  had  the  greatest  num  her  of  spe- 

cies. Genera  with  the  greatest  number  of  species  were  Daka  (6),  Cypcrus  (5), 

Panicum  (5)  and  Bromm  (4).  One  hundred  and  twenty-three  species  were  an- 

nuals and  248  were  perennials.  Forty-one  species  of  woody  plants  were  collected: 
20  trees,  13  shrubs,  and  8  woody  vines. 

Forty-two  introduced  species  (1 1%  of  the  flora)  were  collected  in  Tillman 
County  This  is  comparable  to  the  num  ber  of  exotics  collected  at  the  Chickasaw 

National  Recreation,  located  in  south-central  Oklahoma,  where  12%  of  the  flora 

was  composed  of  exotic  species  (I  loagland  &Johnson  2001).  The  families  with 

the  greatest  number  of  introduced  species  were  Poaceae  (17),  Brassicaceae  (5), 

and  Asteraceae  (4).  Genera  with  the  most  exotic  species  were  Bromus  (4)  and 

Echinochloa  (3).  Species  tracked  by  the  Oklahoma  Natural  Heritage  Inventory 
(ONHI)  were  Abronia  fragrans  (G5,  S2S3),  Argythamnia  humilis  (G5,S2S3), 

Ccnch  rus cchmatus (G5, SI), Escohana  vi vipara  (G5, S2S3), and  Malvella  leprosa 

(G5,  S1S2) .  Species  are  ranked  according  to  level  ol  imperilment  at  the  state  (S) 

and  global  (G)  levels  on  a  scale  of  1-5;  1  representing  a  species  that  is  imperiled 
and  5  one  that  it  is  secure  (Groves  et  al.  1995).  No  Federally  listed  threatened  or 
endangered  species  were  encountered. 
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Species  richness  was  highest  at  l.F  (Table  2)  and  lowest  at  HF,  which  was 

by  far  the  largest  site  (Table  3).  The  low  species  richness  may  be  due  to  the  fact 
that  97%  of  the  land  cover  was  classified  as  disturbed.  Although  LF  was  smaller 

in  area  than  HF,  which  had  the  lowest  species  richness,  there  w^ere  more  habitat 

types  present.  SC,  which  had  the  second  lowest  species  richness,  was  65%  dis- 
turbed (Table  3).  LF  was  on  ly  10%  disturbed.  However,  the  number  of  annual  species, 

which  often  indicates  the  degree  of  disturbance,  was  highest  at  LF,  not  HF 

Although  all  three  sites  were  in  close  geographic  proximity,  Sorensen  Indices 

were  below  0.5  (Table  4).  The  highest  similarity  was  scored  for  the  comparison 

of  HF  and  LF  which  shared  53  species  (Table  5).  The  high  number  of  arena- 
ceous species  at  SC  may  account  for  the  low  similarity  index  values  between 

that  site  and  the  other  two.  Interestingly  the  highest  similarity  was  between 

the  largest  sites. 

The  AFO  database  (Hoagland  2003)  lists  175  species  for  Tillman  County 

that  were  collected  prior  to  1996.  Seventy  species  m  the  Atlas  database  were  not 

collected  m  this  study  There  were  eight  families  in  the  AFO  database  that  were 

not  collected  in  this  study:  Acanthaceae  (Dyschoriste  linearis  and  Jusiicia 

americana),  Apocynaceae  iApocynum  cannahinum),  Cuscutaceae  {Cuscuta 

cuspidata),  Dryoptendaceae  (Wood.siti  ohtusa),  Fumariaceae  iCorydaUs  cwrca), 

Polemoniaceae  (Ipomopsis  longijloni),  and  l^endaceae  (Pdlaea  atropurpurca). 

Of  the  remaining  species,  107  were  reported  both  m  AFO  database  and  m  this 

study  When  that  number  is  subtracted  Irom  the  total  of  species  in  the  check- 
list, this  study  contributed  266  species  previously  unreported  from  Tillman 

County  When  the  species  unique  to  the  A FO  and  this  study  are  summed,  along 

with  the  number  of  shared  species,  this  gives  a  total  of  441  species  in  Tillman 

County,  a  40%  increase  in  our  previous  knowledge. 

Seven  habitat  types  were  found  at  the  three  primary  collecting  sites  (Table 

2).  The  actual  number  of  habitat  types  at  each  site  ranged  from  3  to  6.  A  brief 

description  of  each  habitat  type  tollows. 

Sandbars  and  dunes  (SB) 

Sandbars  and  dunes  occurred  only  at  the  SC  site.  Vegetation  on  sandbars,  which 

were  in  the  Red  River  channel,  was  sparse,  however  Cypcrus  esculcntus, 

HcUotropium  curassavicum,  and  Tamanx  chincnsis  were  present.  Sandunes, 

which  occurred  along  the  f  loodpLain  and  terraces  of  the  Red  River,  were  veg- 

etated by  the  Artemisia  filijolia/ Sporoholus  cryptandrus-Schizachyrium 
scoparium  shrubland  association  (Hoagland  2000).  Associated  species  included 

Dalea  villosa,  Prunus  angustijolia,  Calylophus  serridatus,  Eriogonum  annum, 

Sideroxylon  lanuginosa,  Rhus  aromatica,  Vitis  acerifolia,  and  Zanthoxylum 

hi  rsutum.  Tracked  species  found  in  this  habitat  type  wertAhroniaJragrans  and 
Ccnchrus  echinatus. 
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Table  2;  Summary  of  floristic  collections  at  three  sites  in  Tillman  County,  Oklahoma^  Format  follows 

Palmer  etal.  (1995). 

Taxonomic  group 
Spec 

Hackberry  Flat 

Coniferophyta 0 

Magnoliophya 

Magnollopsida 86 

Liliopsida 35 

Total 121 

Lake  Frederick 

Coniferophyta 1 

Magnoliophya 

Magnollopsida 144 

Liliopsida 41 

Total 185 

Suttle  Cieek 

Coniferophyta 1 

Magnoliophya 

Magnollopsida 127 

Liliopsida 
54 Total 182 

Native  spp. 
Introduced  spp. 

0 

75 25 

100 

1 

130 35 

166 

1 

119 

45 
165 

10 

21 

8 

9 

17 

Table  3:  Habitat  types  mapped  at  the  three  primary  collection  sites  in  Tillman  County,  Oklahoma. 

Area  -=  total  area  of  the  site,  HT=  number  of  habitat  types  at  the  site,  SB  =  sandbars  and  dunes,  AQ 

=  aquatic,  DA  =  Old  fields  and  disturbed  areas,  PS  =  pasture,  MG  =  riTixedgrass  prairie,  MQ  =  mes- 

quite  shrubland,  and  BLF  =  bottomland  forest.  (HF  =  Hackberry  Flat  Wildlife  Management  Area,  LF 

=  Lake  Frederick,  SC  =  Suttle  Creek).  All  values  are  reported  in  hectares. 

Site Area HT SB 

AQ 

DA 

PS 

MG 

MO BLF 

HF 2, 770 0 0 
2,690 

67 

14 

0 0 

LF 911 6 0 341 95 0 0 441 26 

SC 161 5 17 
9.6 105 

0 0.1 0 28 

TABLE4:Soren5ens'lndexof  Similarity  values  for  three  collection  sites,Tillman  CountyOklahoma  (HF 
=  Hackberry  Flat  Wildlife  Management  Area,  LF  ̂   Lake  Frederick,  SC  =  Suttle  Creek). 

Suttle  Creek Lake  Frederick Hackberry  Flat 

Suttle  Creek 

Hackberry  Flat 

0.347 

0.352 

0.275 
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Table  5:  An  inter-site  comparison  of  shared  species  in  Tillman  County,  Oklahoma.  Unique  refers  to 

species  found  only  at  the  site  listed.  W/  --  species  shared  with  two  sites. 

Site  Total  Unique  w/LF  w/HF 

Hackberry  Flat  U]  45 
Lake  Frederick  185  87  53 

Suttle  Creek  182  88  63  41 

Aquatic  and  wetland  habitats  (AQ) 

Aquatic  habitats  were  found  at  LF  and  SC.  Aquatic  environments  at  LF  were 

composed  of  the  341  hectare  Lake  Frederick  and  its  shorehne.  Vegetated  areas 

were  on  the  upper  reaches  of  the  fake,  where  the  Polygonum  pensylvanicum-P. 

lapathifolium  herbaceous  association  (Hoagland  2000)  was  common.  Associ- 
ated species  incfuded  Eleocharis  palustrisjuncus  torreyi,  Potamogeton 

pectmatus,  Schoenoplcctus  pungens,  and  Xanthium  strumarium. 
Wetfands  at  SC  were  formed  by  seeps  and  springs  that  emerged  at  the  base 

of  sand  dunes  and  ffowed  into  Suttfe  Creek.  The  vegetation  in  the  seeps  and 

springs  was  best  characterized  as  the  Rorippa  nasturtium-aquaticum  herba- 
ceous association  (IToagland  2000).  Associated  species  incfuded  EcUpta 

prostrata,  Hydrocotyk  verticiUata,  Lobelia  cardinalis,  Ludwigia  palusths, 
Myosurus  minimus, and Ranunculussderatus. 

Along  broader  stretches  of  Suttfe  Creek,  the  Schoenopkctus  americanus  - 
Eleocharis  spp.  herbaceous  association  (Hoagland  2000)  was  predominant. 
Associated  species  incfuded  Amorpha  fruticosa,  Cephalanthus  occidentalis, 
Distichlis  spicata,  E.  palustris  j.  torreyi,  Polypogon  monspeliensis, 
Symphyotrichum  suhulatum  and  Typha  domingensis. 

Disturbed  areas  and  old  fields  (DA) 

Disturbed  areas  occurred  at  afl  three  sites  and  was  the  predominant  cover  type 

at  HF  and  SC.  Disturbed  area  designations  included  mowed  lawns,  roadsides, 

and  other  sites  exhibiting  signs  of  physical  disruption.  Common  plants  in  dis- 
turbed areas  included  Bothriochloa  ischaemum,  Cynodon  dactylom  Daucus 

pusillus,  Melilotus  officinalis,  and  Mollugo  verticillata.  Old-fields  were  charac- 
terized by  Ambrosia  trifida,  Amaranthus  rudis,  Cnidoscolus  texanus,  Conyza 

canadensis,  and  Sorghum  halepense.  Malvella  leprosa  was  the  only  species 
tracked  by  ONfil  found  in  this  habitat  type. 

Pasture  (PS) 

This  habitat  type  occurred  only  at  HF,  where  B.  ischaemum  had  been  planted 

on  67  ha  in  the  northwest  corner  of  the  site.  The  pasture  was  essentiafly  a  mo- 
noculture of  B.  ischaemum  with  a  few  widefy  scattered  individuals  of  Prosopis 

glandulosa. 
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Mixedgrass  prairie  (MG) 

Mixedgrass  prairie  occurred  at  all  three  sample  sites,  but  was  most  extensive  at 

LF  BoHidoua  /ur.sulu-BoufeloiuiturtijH'iuiu/c;  herbaceous  association  was  com- 
mon on  coarse,  shallow  soils.  Associated  species  included  Aristida 

purpurascens,  Boutdoua  rigidiseta,  Crotonopsis  dUptica,  Leucdcne  astewides, 

Lithospermum  tc ndlum,  Opuntia  phaeacantha, Sdiizachyrium  scoparium, and 

Thelesperma  filifolia  (Hoagland  2000,  Crawford  2002).  On  loamy  soils,  the 

Schizachyrium  scopuiium  -  Sorghastrum  nutans  herbaceous  association  pre- 
dominates. Common  associates  include  Andropogon  gcrardiu  A.  purpurascens, 

Boutdoua  curtipcndula,  Panicum  virgatum,  Sporoholus  cryplandrus,  and 

Symphyotrichum  eruaidcs.  Argythamnia  humiiisAnd  Escoharia  vivipara  were 
found  in  this  habitat  type  and  also  in  mesc[uite  shrubland. 

Mesquite  shrubland  (MQ) 

This  habitat  type,  representing  the  Prosopisglandulosa/Boutdoua  sp.  shrubland 

association  (Hoagland  2000),  was  found  only  at  LF.  Unlike  P.  glandulosa 

shrublands  throughout  Tillman  County,  the  herbaceous  vegetation  at  FF  was 

predominantly  native  species  (Crawford  2002).  Dominant  grasses  included 

Boutdoua  curtipcndula  and  Schizachyrium  scoparium.  Associated  species  in- 
cluded Aristida  purpurascens.  Boutchua  rigidiscta.  Echinacea  angustijolia, 

Enoncuron  pikisuni,  Eryngium  leavenworthii,  Opuntia  phaeacantha. 

Sorghastrum  nutans,  Sporoholus  cryptandrus,  Symphyotrichum  ericoidcs,  and 
Thdcspcrma  J  Hi  fol  la . 

Bottomland  forest  (BLF) 

Bottomland  forest  occurred  at  FF  and  5C.  Two  vegetation  types  occurred  in  this 

category:  Eraxinus  pennsylvanica  -  Ulmus  americana  forest  association  and 
the  Fopulus ddtoides/ Salix (exigua,  nigra)  forest  association  (1  loagland  2000). 

Associated  species  mcludcd  Ampehrpsis  cordata,  Cdlis  laevigata,  Teucrium 
canadense. and  Eoxicodendron  radicans. 

ANNOTATED  CHHCKFIST 

Annotated  species  list  lor  Tillman  County,  Oklahoma.  The  first  entry  is  the  col- 

lection number  (the  prefix  BLM  =  Suttle  Creek,  a  Bureau  of  Fand  Management 

holding  on  the  Red  River,  HF  =  Flackberry  Flat  Wildlife  N4anagement  Area,  and 

PC  =  Fake  Frederick).  Specimens  with  the  prefix  M9  or  the  suffixes  BWH  or  98 

represent  specimens  collected  outside  the  three  areas  inventoried),  followed  by 

origin  (N  =  native,  I  =  introduced),  life  history  (A  =  annual,  Bi  =  biennial,  P  = 

perennial),  and  habitat  (SB  =  sandbars  and  dunes,  AQ  =  aquatic,  DA  =  Old  fields 

and  disturbed  areas,  PS  =  pasture,  MG  =  mixedgrass  prairie,  MQ  =  mesquite 

shrubland,  and  BLF  =  bottomland  forest).  Voucher  specimens  were  deposited  at 
the  Robert  Bebb  Herbarium  at  the  University  of  Oklahoma  (OKIJ. 
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EQUISETOPHYTA 

EQUISETACEAE 

Equisetum  laevigatum  A,  Braun;  M9.1  34;  N;  P;  AQ 

CONIFEROPHYTA 

CUPRESSACEAE 

Jun/perusi//rg/n/onoL;BLM0179,PC-138;N;P;DA, 
MG 

MAGNOLIOPHYTA-LILIOPSIDA 

AGAVACEAE 

Yucca  glauca  Nutt,;  BLM064;  N;  P;  MG 

ALISMATACEAE 

Sagittaria  brevirostra   Mackenzie   &    Bush; 

BLM0348;N;P;AQ 

CYPERACEAE 

Carex  telrastachya  Scheele;BLM033,  HF032; N; P; AQ 

Corex  perdenrafa  S,D.  Jones;  BLM104S;  N;  P;  AQ 

Cyperus  acuminatusJon.&  Hook.ex.Torr.;HF01 58; 

N;P;DA 

Cyperus  squarrosus  L.;  01 1 9-90;  N;  A;  AQ 

Cyperus  croceus  Vahl;  PC- 1 68;  N;  A;  DA 
Cyperus  esculentus  L;  HFOl  5 1 ;  i;  P;  DA 

Cyperus  odoratus  L.;  BLM0427;  N;  P;  DA 

f/eoc/7ar/smonfev/dens/5  Kunth.;BLM031;N;P;AQ 

Eleochanspalustns  (L)  Roem,&  Schult.;  HF0019, 

PC-135;N;P;AQ 

Fuirena  s/mp/ex  Vahi;  BLM0357;  N;  P;  AQ 

Schoenoplectus americar^us  (Pers.)  Vo!k  ex  Schinz 

&R.  Keller;  BLM067;N;P;AQ 

Schoenoplectus  pungens   (Vahl)   Palla,  var. 

longispicatus  (Britton)  S.G.  Sm.;  PC-1 33;  N;  P; AQ 

Schoenoplectus  rvaritlrvus  (L,)  Lye;  BLM04S1;  N; 

P;AQ 

IRIDACEAE 

Nemastylis  geminiflora  Nutt,;  PC-2;  N;  P;  DA,  MG 

Sisyriuchiumangustifolium  P.M\\\.;Hf-065;N:P]DA, 
MG 

Sisyriiichium  chilense  Hook.;  PC- 1 6;  N;  P;  DA 

JUNCACEAE 

Juncus  rriarginatus  Rostk.;  M9.1  32;  N;  P;  AQ 

Juncus  torreyi  Gov.;  BLM0355,  PC-1  32;  N;  P;  AQ 

LILIACEAE 

Allium  canadense  L;  BLM0076;  N;  P;  DA,  MG 

Cooperia  drummondii  FHerbert;  HFOl  41 ;  N;  P;  MG 

Erythronium  albidum  Nutt.;  PC-232;  N;  P;  BLF 

/\/of/i05Cord(im b/ra/i/e (L.)  Britton;HF01 66,PG-68; 
N;P;DA,MG,MQ 

NAJADACEAE 

Najas  guadalupensis  (Spreng.)  Magnus;  2085- 
BWH;N;A;AQ 

POACEAE 

Aegilops  cylindrico  Host;  HF05 1 ;  I;  A;  AQ 

Andropogon  gerardii  Vitman;  BLM0435,  PC-200; 
N;  P;  MG,  MQ 

Andropogon  glomeratus  (Walt.)  B.S.P;  BLM0424; 

N;P;AQ,BLF 
Aristida purpurascens  Poir.; BLM0369; N;  P;  DA,  MG 

4r/sf/dopurpureo  Nutt;  BLMOl  61,  HFOl  04,PC-27; 

N;P;DA,MG 
Bothriochloa  ischaennum  (L.)  Keng  var.songarica 

(Rupr.ex  Fisch. &C. A.  Mey.)  Gelarier&  Harlan; 

HF0139,PC-22;I;P;DA,P5 

Bothriochloa saccharoides  (Sw.)  Rydb.;HF047,PC- 
60;N;P;DA,MG,MQ 

Bouteloua  curtipendula  (Michx.)  Torr,;  BLM0363, 

HF0105,PC-172;N;P;MG,MQ 

Bouteloua  hirsuta  Lag.;  PC-1 73;  N;  P;  MG,  MQ 

Bouteloua  rigidlseta  (Steud.)  A.  S.  Hitchc; 

BLM01 80,  HF060,  PG-21 ;  N;  P;  MG,  MQ 

Bromus  catharticus  Vahl;  BLM046,  HF036,  PG-63; 
l;P;BLF,DA,MQ 

Bromus  commutatus  Schrad.;  PC-46;  I;  A;  DA 

Bromus  japonicus  Thunb.  Ex  Murr.;  BLM0509, 
HF01;I;A;DA,MQ 

Bromus  secalinus  L;  HF09;  I;  A;  DA 

Buchloe  dactyloides  (Nutt.)  Engelm.;  BLM051, 

HF02,PC-61;N;P;DA.MG.MQ 
Cenchrus  echinatus  L;  BLM0322;  N;  A;  SB 

Chlons  cucullata  Bisch.;  BLMOl  83;  N;  P;  SB 

Chlons  vertiallata  Nutt,; H FO 1 03; N; P; DA,  MG,  MQ 

Cynodon  dactyion  (L.)  Pers.;  BLM0432,  HFOl 00, 
PC-1 28;  I;  P;  DA,  PS 

E)igitanasangulnalls  (L.)  Scop.;BLM0450;N;A;DA 

Disttchlis  splcata  (L.)  Greene;  BLM03 1 2;  N;  P;  AQ, 
SB 

Echinochloa  colona  (L.)  Link;  BLM0434;  I;  A;  AQ 

Echinochloa  crus-galli  (L.)  Beauv.;  BLM0431;  I;  A; 

AQ 

Echinochloa  crus-pavonis  (H.B.K.)  Schult.  var. 

macera  (Wieg.)  Gould;  PC-1 94;  I;  A;  AQ 
Echinochloa  murlcata  (Beauv.)  Fern.;  HFOl  01;  N; 

A;AQ 

Elymus  canadensis  L.;  PC-1 1 4;  N;  P;  BLR  MG,  MQ 
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Elymus  virginicus  L.;BLM0147,HF01 1 0;N;P;MG,MQ 

Eragrostis  cllianetists  (AIL)  Viqn.  ex  Janchen; 

BLM0328,HF0168;I;A;DA 

Eragrostis  hirsuta  (Michx.)  Nees;  BLM0449;  N;  P; 

DA,MG,SB 

Eragrostis hypnoides  (Lam.)  B.S.P.;HF078;N;A;AQ 

Eragrostis  sessilispica  Buck!,;  PC-76;  N;  P;  DA 
Erioctiloa  contracta  Hitchc; HFO 1 26; N; A;  DA, MG 

Enochloa  sericea  (Scheeie)  Munro  ex.Vasey;  PC- 
71;N;P;DA,MG 

Enoneuronpilosum  (Buckley)  Nash;BLM028,  PC- 
59;N;P;MG 

Hordeurri  pusillum  Nutt.;  BLM044,  HF042,  PC-29; 

N;A;DA 

Leersia  oryzoides  (L)  Sw.;  BLM0430;  N;  P;  AQ 

Leptochloa  fusca  (L.)  Kunth.;  BLM051 1,  HF0135; 

N;A;DA 

Leptoctiloa  panicea  (Retz.)  Ohwi  ssp.  bracliiata 

(Steudl.)  N.  Snow;  HFOl  52,  PC-1 92;  N;  P;  DA 

Muhlenbergia  asperifoEia  (Nees  &  Meyen  ex  Tnn.) 

Parodi;BLM0437;N;P;AQ 

/VflS5e//o/eucomc/io(Trin.&Rupr,)Pohl;BLM0195, 

PC-4;  N;  P;  MG 

Neeragrostis  reptans  (Michx.);  PC- 1 93;  N;  A;  AQ 

Panicum  capiHare  L.;  HFOl  24,  PC-1 60;  N,  A;  DA 

Panicurv  halliVasey  vdifiiipes  (Scribn.)  F.R.Waller; 

PC-169;N;P;MG 

Pon/ajmobrt7SL/mH.B.K.;HF077,PC-156;N;P;BLF, 
DA,  MG 

Panicum rigiduium  Bosc ex  Nees;HF01 22;N;P;MG 

Panicum  virgatum  L;  BLM0488,  PC- 1 99;  N;  P;  BLF, 
MG,MQ 

Pascopyrum  smithii  (Rydb.)  A.  Love; BLM0486,  PC- 
62;N;P;AQ,BLF 

Paspalum  disticlium  L.;  HFOl  50;  N;  P;  DA 

Paspalum  setaceum  Michx,;  BLM0487;  N;  P;  AQ 

Penn/sefum  gtoucuATi  (L.)  R.  Br.;  BLM0429,  HFO  1  30; 

I;  A;  DA,  PS 

Phaiaris  canariensis  L.;  BLMO 1 6 1 ;  I;  A;  AQ 

Plialaris  caroliniana  Walt.;  HF033;  N;  A;  AQ,  MG 

Poa  annua  L;  BLM047;  I;  A;  DA 

Poo  arachnifera  Torn;  BLM041 ;  N;  P;  BLF 

Polypogon  monspeliensis  (L)  Desf.;Bl  M0168;I;A, 

AQ,SB 

Schedonnardus  paniculatus  (Nutt.)  TreL;  HF050, 

N;  P;  DA,  MG 

Setoria  parviflora  (Poir.)  Kerguelen;  BLM0359;  N 

P;DA 

Setaria  vindis  (L.)  Beauv.;  BLM0500;  I;  A;  DA 

Sorgiiastrum  nutans  (L.)  Nash;  BLM0433; N;  P;  MG 

Sorghum  haiepense  (L.)  Pers.;  BLM0484,  HF041, 
PC-1  24;  I;  P;  DA 

Sporobolus airoides  (Torr.) Torn; HF079,  PC- 1 82; N; 

P;DA,SB 

Sporobolus  cryptandrus  (Torr.)  A.Gray;  BLM0326; 

N;P;MG,SB 

Sporobolus  coromandelianus  (Retz.)  Kunth;  PC 

183;N;P;DA 

Tndens  albescens  (Vasey)  Woot.  &  Standi.; 

BLM049,HF063,PC-3;N;P;MG 

Triplasis purpurea  (wait.)  Chapman;  BLM0436;  N; 

A;  SB 
Vulpia  octoflora  (Walt.)  Rydb,;  BLM059;  N;  A;  MG 

POTAMOGETONACEAE 

Potamogeton  nodosus  Poir.;  2084-BWH;  N;  P;  AQ 

SMILACACEAE 

Smilux  bona  nox  L.;  BLM0446,  PC-203;  N;  P;  BLF 

Smilax  rotundlfolia  L.;  071-98;  N;  P;  BLF 

TYPHACEAE 

Typtia  domingensis  Pers.;  BLM0375,  PC- 1  34;  N;  P; 

AQ 

ZANNICHELLIACEAE 

Zannicliellia  palustris  L;  BLM030;  N;  P;  AQ 

MAGNOLIOPSIDA 

AMARANTHACEAE 

Amaranthus  palmen  S.Wats.;  HF091 ;  N;  A;  DA 

/1moranf/ius  rud/sSauer;BLM0438,HF115;N;A;DA 

ANACARDIACEAE 

Rhus  tnlobata  Nutt.;  BLM0204;  N;  P;  MG,  MQ 

APIACEAE 

Ammosellnum  pope/Torr.  &  A.  Gray;  HF067;  N;  A; 

DA 

Chaerophyllum  tainturierl  Hook.;  BLM048;  N;  A; 

DA,  MG 

Cymopterus  macrorhlzus  BuckL;  PC-22 1 ;  N;  P; MG 

Daucus  pusillus  Michx.;  BLMO  154,  HF053,  PC-85; 

N;A;DA 

Eryngium  leavenworthii  Jof(.&.  A. Gray  :PC-2]  6;  N; 

A;MG 

Wydfocofy/e  i/er;/c/7/ofaThunb.;BLM0502;N;P;AQ 

Lomatium  foeniculaceum  (Nutt.)  Coult.  &  Rose; 
PC-220;N;P;MG 

Sanicula  canadensis  L.;  BLM0499;  N;  Bi;  BLF 

ASCELPIADACEAE 

Asclepias  arenaria  Torr.;  BLM0492;  N;  P;  MG 
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Asclepias  aspemla  (Dene.)  Woods;  HF054,  PC  1 43; 

N;P;DA,  MG 

Asclepias  vindi flora  Raf.;  PC- 1 87;  N;  P;  DA,  MG,  MQ 

Asclepias  vindis  Waiter;  PC-53;  N;  P;  MG 
Funastrum  cynanchoides   (Decne.)   Schltr,; 

BLM0345,PC-186;N;P;DA 
Matelea  biflora  (Raf,)  Woods;  HF054;  N;  P;  DA,  MG 

ASTERACEAE 

Achillea  millefolium  L,;  BLM042,  HF022,  PC-57;  N; 

P;DA,MG,MQ 

Ambrosia  psilostocfiyaDC;BiM03S2,h]^0]55,PC- 
176;N;P;DA,MG,MQ,SB 

Ambrosia  trifida  L.;  HFOl  49;  N;  A;  DA 

Ampbiiachyris   dracunculoldes    (DC.)    Nutt.; 

BLM0439;N;A;DA 

ApfianostephusramosissimusDC:,\iLM020];N]A; 
SB 

Artemisia  filifolia  Torr.;  BLM0425;  N;  P;  SB 

fiaccha/-/ssa//c/naTorr,&A.Gray;HF0107;N;P;BLR 
DA,  SB 

Beriandiera  texana  DC;  M9.1 48;  N;  P;  MG 

Bidens  frondosa  L.;  BLM0440;  N;  A;  AQ 

Cenfoureoamer/cona  Nutt,; 2 126-BWH,PC-70;N; 

A;  DA,  MG 

Chloracantha spinosa  {Berith.)  Nesom;BLM0370; 

N;  P;  BLF 

Chaetopappa  ericoides  (Torr.)  Nesom;  BLMOl  57, 

PC-10;N;P;MG 

CIrsium  ochrocentrum  A.  Gray;  HFOl  08;  N;  P;  DA, 
MG 

Cirsium  texanum  Buckley;  HF094,PC-54;N;P;MiG 

Cirsium  undulatum  (Nutt.)  Spreng.;  BLMOl  77, 

HF030;N;P;DA,MG 

Conyza  canadensis  (L,)  Cronq.;  HFOl 4;  N;  A;  DA 

Coreopsis  tinctoria  Nutt.;  HF040,  PC-96;  N;  A;  AQ, 
MG 

Dracopis  amplexicaulis  (Vahl)  Cass.;  HF031,  PC- 
84;  N;  A;  AQ 

Dysodiopsis  tagetoides  (Torr, &  A, Gray)  Rydb,;PC- 
80;  N;  P;  DA,  MG 

Echinacea  angustifolia  DC;  PC-93;  N;  P;  MG,  MQ 

fd/pffl prosfrara  (L)  L;  HF 1 64,  BLM0453;  N;  A;  AQ 

Engelmannia  peristenia  (Raf.)  Goodman  &  Law- 

son;  BLMOl  52,  HF059,  PC-1  71 ;  N;  P;  MG,  MQ 

fngeronsmgo5usMuhLexWilld;HF018,PC-6;N; 
A;  DA 

Eupatoriumserotinum  Michx.;BLM0445;N;P;BLF, 
MG 

Evax prolifera  Nutt.  ex  DC;  PC-37;  N;  A;DA 

Ga/7/ofd/opu/che//aFoug.;BLM0186;N;A;DA,MG, 

MQ 

Gaillardia  sauvis  (A.  Gray  &  Engelm.)  Britton  & 

Rusby;  BLM075,  HF028,  PC-1 7;  N;  P;  DA,  MG, 

MQ 

Grindelia  nuda  A.W.Wood;  PC-1  78;  N;  P;  DA,  MG, 

MQ 

Gf/;)de/;opopposa  Neson&Suh;BLM00490;N;Bi; 
DA,  MG,  MQ 

Grindelia  squarrosa  (Pursh)  Dunai;  HF0145;  N;  P; 
DA,  MG,MQ 

Grindelia  lanceolata  Nutt.  var.  texana  (Scheele) 

Shinners;PC-215;N;P;DA,MG 

Helenium  microcephalum  DC;  HF081 ,  PC-1 64;  N; 

A;AQ,BLF 
Helianthus  annuus  L;  HF087,  PC- 101 ;  N;  A;DA 

Helianthus petiolans  Nutt.;  BLM0329;  N;  A;  DA,  SB 

hieterotheca  subaxillans  (Lam.)  Britton  &  Rusby 

HFOl  09;  N;  A;  DA,  MG 

hieterotheca  villosa  (Pursh)  ShJnners;  PC-1 42;  N 

P;MG,SB 

Hymenopappus  flavescens  Gray;  BLMOl  88;  N;  Bi MG 

Hymenopappus  scabieosus  Cher.;  M9.147;  N;  Bi 
MG,MQ 

Hymenopappus  tenuifolius  Pursh.;  BLM0324,  PC- 
14;N;Bi;MG 

Hymenoxys  odorata  DC;  HF06 1 ;  N;  A;  DA,  MG 

Iva  annua  L.;  BLM0442,  HFOl 46,  PC-21 3;  N;  A;  AQ 
Lactuca  ludoviciana  (Nutt.)  RiddeH;  HF095;  N;  Bi; 

DA 

Ualns  mucronata  DC;  BLM0342;  N;  P;  MG 

Liatns  punctata  Hook.;  HFOl  62,  PC-2 1 2;  N;  P;  MG 

findheimera  texana  Gray  &  Engelm.;  PC-1  5;N;  A; 
MG,MQ 

Machaeranthera  pmnatlfida  (Hook.)  Shinners; 
PC-179;N;P;MG 

Machaeranthera pinnatifida  (Hook.)  Shinners  ssp. 

p/nnof//;dfl  var.  p/n/Mr/T/c/o;  BLMOl  87,  HF074; 

N;P;MG,MO 

Packera  plattensis  (Nutt.)  W.A.Weber  &  A.  Love; 
PC-13;N;P;BLF 

Wuc/iea  odorara(L.)Cass.;BLM0495;N;A;AQ,BLF 

Pyrrhopappus grandiflorus  (Nutt.)  Nutt,;BLM043; 

N;P;DA 
Ratibida  columnifera  (Nutt,)  Wooton  &  StandL; 

HF056,  PC-88;  N;  P;  DA,  MG,  MQ 

Senecio  vulgaris  L,;  PC-243;  I;  Bi;  BLF 

So/idogomfssour/ens/s  Nutt.; BLM0353,  PC-1 85; N; 
P;DA,MG,MQ 
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Sonchus  asper  {L)  Hill;  BLM036,  HF07; !;  A;  DA 

Sonchus  oleracea  L;  2088-BWH;  I;  A,  DA 

Symphyotrichum  ericoides  (L,)  Nesom;  HF0156, 

PC-181;N;P;MG,MQ 

Symphyotrichum  subulatum  (Michx.)  Nesom; 

BLM0454,HF023;N;A;AO 

Taraxacum  officinale  G.H.Weber  ex  Wiggers;  PC- 
244;  I;  P;  DA 

Tetraneuns  linearifolia  (Hook.)  Greene;  BLM058, 

PC-11;N;A;MG 

Tetraneuris  scaposa  (DC.)  Greene;  BLiViOl  74,  PC- 
9;  N;  P;  MG 

Thelasperma  filifolium  (Hook.)  A.Gray;  BLM0483, 

PC-47;N;P;MG,MQ 

Thelasperma  mcgapotamcium  (Spreng.)  Kuntze; 

BLM0181;N;P;MG,MQ 

Tragopogon  dubius  Scop.;  BLM0498,  HF043;  I;  A; 
DA 

Vernonia  marginata  (Torr.)  RaP;  PC-1 66;  N;  P;  MG 
Xanthisma  texanum  DC.;  BLM9482;  N;  A;  MG,  SB 

Xanthium  strumanum  L;  BLM0349,  HF0163,  PC- 
214;N;A;AQ 

BORAGINACEAE 

Buglossoides arvensis  (L)  I.M.Johnston;BLM01 56; 

I;  A;  DA 

Heliolropium  curassavicum  L;  BLM0343,  HF099; 

N;A;A0,5B 

Heliolropium  tenellum  (N  u  tt.)  Torr.;  PC- 1 06;  N;  A;  MG 

Lithospermum  incisum  Lehm.;  PC-236;  N;  P;  MG 

BRASSICACEAE 

Capsella  bursa -paHoris  (L .)  Medik;  PC-249;  I;  A;  DA 
Descurainia  pinnata  (Wall.)  Britton;  BLMO38;  N 

A;  DA 

Descurainia  sophia  (L.)  Webl)  ex  PrantI; PC-237;  I 

A;  DA 

Draba  cuneifolia  Nutt.  ex  Torr.  &  A.  Gray;  PC-223 
N;A;DA,  MG 

Erysimum  repandum  L.;  PC-230;  I;  A;  DA 

Lepldium  austrinum  Small;  PC-24;  N;  A;  DA 
Lepidium  densiflorum  Schrad.;  HF034;  N;  A;  DA 

/.esquere/Za  gordon/7  (A.Gray)  Wats.;  BLM06.S;  N;  A; 
MG 

Lesquerella gracilis  (Hook.)  S.Wats  suhsp. Niittallii 

(T.  &  G.)  Rollins  &  Shaw;  PC-8;  N;  A;  MG 

Lesquerella  gracilis  (Hook.)  S.  Wats.;  PC-223;  N;  A; 
MG 

Lesquerella  ovalifolia  Rydb,;  PC-44:  N;  P;  MG 
Rorippa  nasturtium_aquaticum  (L.)  Hayek; 

BLM035;I;P;AQ 

Sibara  virginica  (L)  Rollins;  PC  -229;  N;  A;  DA,  MG 
Sinapis  arvensis  L;  HFOl  6;  I;  A;  DA 

CACTACEAE 

Escobaria  vivipara  (Nutt.)  Buxbaum;  1542  BWH; 

N;  P;  MG 
Opuntia  leptocaulis  DC;  BLM027;  N;  P;  MG 

Opuntia  macrohiza  Engelm.;  BLM51 1,  HF076;  N; 
P;DA,MG,MQ 

Opuntia  phaeacantha   Engelm.  var.  major 

Engelm.;  PC-49;  N;  P;  DA,  MG,  MQ 

CAMPANULACEAE 

lobelia  cardinalis  L;  BLM0444;  N;  P;  AQ 

Triodanis  perfoliata  (L.)  NieuwL;  BLM0155;  N;  A; 

DA 

CAPPARACEAE 

Cleomella  angustifolia  Torr.;  040-98;  N;  A;  DA 

CARYOPHYLLACEAE 

Arenaria  serpyllifolia  L.;  PC-247;  I;  A;  DA 
Cerastium  brachypodum  (Engelm.  ex  Gray)  B.L. 

Robins.;  PC-224;N;P;  DA 

Paronychia jamesiiJott.  &  A.  Gray;  BLM0494,  PC- 
205;N;P;MG 

Stellaria  rmdia  (L.)  VilL;  BLM056;  I;  A;  DA 

CHENOPODIACEAE 

Chenopodium  album  L.;  HF090;  I;  A;  DA 

Chenopodium  berlandieri  Moq.; HFO 1 57,  PC- 1 89; 

N;A;DA 

Chermpodium  pratericola  Rydb.;  HFOl  2;  N;  A;  DA 

Cycloloma  atriplicifolium  (Spreng.)  Coult,; 
BLM0489;N;A;DA 

Monolepisnutlalliana  (Schultes)  Greene;  HFOl  7, 
PC-238;N;A;DA 

Salsola  tragus  L.;  PC- 1 80;  I;  A;  DA 

CONVOLVULACEAE 

Convolvulus  arvensis  L.;  HF086,  PC-1 8;  I;  P;  DA 

CORNACEAE 

Camus  drummondii  Mey.;  01  32-98;  N;  P;  DA,  MG 

CUCURBITACEAE 

Cua/r/.Jihi /oe(/<://ss/n)fl  Kunth,;  HF070,  PC-1 31 ;  N; 
P;  DA,  MG,  MQ 

ELATINACEAE 

Bergia  texana  (Hook.)  Walp.;  PC-1 37;  N;  P;  MG 

EUPHORBIACEAE 

Acalypha  ostryifolia  Riddel  I;  PC  1 88;  N;  A;  DA 

Argythamnia  humilis  (Engelm  &  A.Gray)  Muell., 

Arg  var. leiosperma  Waterfall;  PC-78;  N;  P;  MG 
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Chamaesyce  albomarginata  (Torn  &  A.  Gray) 

Small;  HF096;N;P;  DA 

Chamaesyce  serpens  (Kunth)  Small;  HF089;  N;  A; 
DA 

Chamaesyce  missurica  (Raf.)  Shinner5;BLM0377, 

PC-125;N;A;DA 

Chamaesyce  nutans  (Lag.)  Small;PC  1  74;N,A;DA 

Chamaesyce  prostrata  (Alton)  Small;  PC-108;  N; 

A;  DA 

Cnidoscolus    texanus    (Muell.-Arg.)    Small; 
BLM0166;N;P;DA,SB 

CfOton  capitatus  MIchx,;  PC-1  52;  N;  A;  DA,  MG 

Croton  monanthogynus  Michx.;  PC-74;  N;  A;  DA 

Croton  texensis  (Klotzsch)  MuelL-Arg^;  BLM0428; 

N;A;DA,MG 

Euphorbia dentata  M\chx.;PC-73;N:A:DA 
Euphorbia  marginata  Pursh;  BLM0347,  HF0143, 

PC-35;N;A;DA,5B 

Euphorbia  spathulata  Lam.;BLM050,PC  26;  N;  A; 

DA 

Phyllanthus polygonoides  Nutt.ex  Spreng;PC-98; 

N;P;MG 

Stillingia  sylvatica  Garden  ex.  L;  BLM0203;  N;  P;  MG 

FABACEAE 

Acacia  angustissimo  (Mill,)  Kuntze,  var.  hiria 

(Nutt.)  B.L.  Rob.; HF093,  PC-1 41 ; N; P;  MG,  MQ 

Amorpha  fruticosa  L;  BLMOl  5 1 ;  N;  P;  AQ 

Astragalus  lindheimeri  Engel.  ex  A.  Gray;  PC-32; 
N;  A;  MG,  MQ 

Astragalus  plattensis  Nutt.;  PC-28;  N;  P;  MG,  MO 
Chamaecrista  fasciculata  (Michx.)  Greene;  PC 

204;  N;  A;  MG,  MQ 

Dalea  aurea  Nutt.ex  Pursh;  PC-1 16;  N;  P;  MG 
Da/eocond;daWilld.;Bl.M0323,PC  122;N;P;MG, MQ 

Dalea  enneandra  Nutt.;  BFM0321,  PC-1 15;  N;  P; 
MG 

Dalea  lanata  Spreng.;  BLM0306;  N;  P;  SB 

Dalea  purpurea  Vent.;  PC-9 1 ;  N;  P;  MG,  MQ 
Dalea  villosa  (Nutt.)  Spreng.;  BLM0305;N;P;  SB 

Desmanthusillinoensis  (Michx.)  MacM.;BLM0344, 

HF0111;N;P;DA 

Gleditsia  triacanthos  L;  BLM073;  N;  P;  BLF 

Glycyrrhiza  lepidota  Pursh;  BLM031 0;  N;  P;  SB 

Hoffmannseggia  glauca  {On.)  Eifert;  HF039,  PC- 
147;N;P;DA 

lndigoferaminiataOn.va{.leptosepala;BiM0]  59, 

PC-206;N;P;SB 

Medicago  minima  (F.)  L.;  PC-3 1 ;  I;  A;  DA 

Medicago  orbicularis  (L.)  Bartal.;  HF045;  I;  A;  DA 

Melilotus  officinalis  (F.)  Fam.;  BFM0485,  HF027,  PC- 

195;  I;  A;  DA 
Mimosa  nuttallii  (DC.)  B.F.Turner;  BFM0189, 

HF066,PC-90;N;P;MG,MQ 

Neptunia  lutea  Benth.;  PC-1 00;  N;  P;  MG,  MQ 

Pediomelum  cuspidatum  (Pursh)  Rydb.;PC-83;N; 
P;MG,MQ 

Pediomelum  linearifolium  (Torr.  &  A.  Gray)  J. 

Grimes  ;PC-95;N;P;MG,MQ 

Prcjscjpis  glandulosa  Torn;  BFMOl  76,  HF068,  PC- 
64;N;P;DA,MG,MQ 

l//c/O5or/raF.;BFM053;l;A;DA 

GENTIANACEAE 

Eustoma  exaltatum  (L.)  Salisb.  ex  G.  Don; 

BLM0341,PC-202;N;A;AQ 

GERANIACEAE 

Erodium  cicutarium  (F.)  F'Fier.  ex  Alton;  BFM063, 
PC-240;I;A;DA 

Geranium  carolinianum  L.;2087-BWH,  HF049;  N; 

A;  DA 
HYDROPHYLLACEAE 

Noma  hispidum  Gray;  BFMOl  53;  N;  A;  MG 

KRAMERIACEAE 

Kramena  lanceolata  Torn;  BFMOl  67,  HF057,  PC- 
81;N;P;MG,MQ 

LAMIACEAE 

Hedeoma  leverchonii  A.  Gray;  PC  1  26;  N;  P;  MG, 

MQ 

Fom/umamp/ex/cau/eF.;BFM074,PC-239;l;A;BFF, 
DA 

fvlonarda  dinopodioides  A.Gray;BFM01 97,PG-69; 

N;  A;  DA,  MG 

Scutellaria  drummondii  Benth;  PC-1 05;  N;  A;  MG 

Scutellaria  resinosa  Torr.;  PC-5;  N;  P;  MG 

7eucr/umcanodemeF.;BFM0331,PC-129;N;P;BLF 

Teucnum  laciniatumi  Torr.;  BFMOl  49,  HF055,  PC- 
30;  N;  P;  MG,  MQ 

LINACEAE 

Linum  peienne  L;  BFM069;  I;  P;  MG,  MQ 

Linum  pratense  (J.B.S.  Norton)  Small;  PC-1 03,  N; 
A;  MG,  MQ 

LOASACEAE 

Mentzelia  nuda  (Pursh)  Torr.  &  A.  Gray  var.  stricta 

(Osterhout)  Harrington  ;  BFM0325;  N;  P;  SB 

Mentzelia oligosperma  Nutt.ex  Sims.;  PC-1 21  ;N; 

P;MG 
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LYTHRACEAE 

Lythrum  alatum  Pursh;  HF04;  N;  P;  AQ 

Lythrum  californicum  Torr.&  A.Gray;  PC-1 30;  N;P; AQ 

MALVACEAE 

Malvellaleprosa  (Ortega)  Krapov.-  HF03;N;P;DA 

Sphaeralceacocanea  (Nutt.)  Rydb.;PC-7;N;P;MG, 
MO 

MENISPERMACEAE 

Cocculus  carolinus  (L.)  DC;  BLM0309;  N;  P;  DA 

MOLLUGINACEAE 

Mollugo  verticillata  L.;  HF075;  N;  A;  DA 

MORACEAE 

Madura  pomifera  (Raf.)  Schneid.;  BLM0318, 

HF069;N;P;BLF,DA 

Moms  alba  L;  BLM0507,  HFOl  1  7;  I;  P;  DA 

NYCTAGINACEAE 

Abronia  fragrans  Nutt.  ex  Hook.;  BLM057;  N;  P;  SB 

Mrab;7/5a/b/c/o(Walt.)Heimerl;BLM0172,PC-162; 

N;P;SB 

Mirabilisjalapa  L.;  HFOl  53;  i;  P;  DA 

Mirabilis linearis  (Pursh)  Heimerl;HF072;N;P;MG, 
MQ 

OLEACEAE 

Fraxinus  pennsylvanica  Marsh;  PC- 1 50;  N;  P;  BLF 

ONAGRACEAE 

Calylophus  hartwegii  (Benth.)  Raven  subsp. 

pubescens  (A.  Gray)  Towner  &  Raven;  PC-33 
N;P;MG 

Calylophusserrulatus  (Nutt.)  Raven;  BLM0202;N 

P;MG,5B 

Gaura  coccinea  Nutt.  ex  Pursh;  BFM066,  HF044 

N;P;MG,SB 

Gaura parviflora  Doug!. ex  Lehm.;PC-191,HF025 
N;  A;  DA 

Gaura  sinuata  Nutt.  ex.  Sen;  PC- 1 58;  N;  P;  MG,  MQ 

Ludwigia peploides  (Kunlh)  Raven;2089  BWH;N; 
P;AQ 

Ludwigia  repens  J.R.  Forst.;  BFMO 1 98;  N;  P;  AQ 

Oeriothera  grandis  Britten;  BLM080, 062-97,  PC- 
1;N;A;MG,SB 

Oenothera  rhonnbipetala  Nutt.  ex  Torr.  &  A.  Gray; 

BLM0378;N;Bi;DA,SB 

Oenothera  speaosa  Nutt.;  HF037,  PC-34;  N;  P; DA, 
MG 

Oeriothera  triloba  Nutt.;  M9.026;  N;  Bi;  MG,  MQ 

Stenosiphon  linifolius  (Nutt,  ex  James)  Heynh.; 

BLM0361 ,  PC-89;  N;  P;  DA,  MG,  MQ 

OXALIDACEAE 

Oxalis  corniculata  P.;  PC-246;  N;  P;  DA 

PAPAVERACEAE 

Argemone  polyanthemos  (Fedde)  G.B.  Ownbey; 
BLM0185;N;A;SB 

PEDALIACEAE 

Prabosc/dea /ou/s/an/ca  (P  Mill)  ThelL;  HF088,  PC- 
211;N;A;DA 

PLANTAGINACEAE 

Plantago  rhodosperma  Decne.; BLM079,  PC-25, N; 
A;  DA,  MG 

POLYGALACEAE 

Polygala  alba  Nutt.  BLM01 48,  PC-48;  N;  P;  MG 

POLYGONACEAE 

Enogonum  annuum  Nutt.;  BFM0354;  N;  A;  SB 

Eriogonum  longifolium  Nutt.;  PC-1  75;  N;  P;  MG 

Polygonum  hydropiperoides  Michx.;  BFM0422;  N; 
P;AQ 

Polygonum  lapathifolium  L.;  HFOl  48;  N;  A;  AQ 

Polygonum  pensylvanicum  L;  HF024;  N;  A;  AQ 

Polygonum  ramosissimum  Michx.;  HFOl  60;  N;  A; 
DA 

Rumex  altissimus  Wood;  HF02 1 ;  N;  P;  AQ,  DA 

Rurvex  crispus  L.;  HF05;  I;  P;  AQ,  DA,  BLF 

PORTULACACEAE 

Portulaca  oleracea  L.;  HFOl  37;  N;  A;  DA 

PRIMULACEAE 

Androsace  occidentalis  Pursh;  PC-248;  N;  A;  DA 
Samolus  ebracteatus  Kunth;  BLMOl 84;  N;  P;  AQ 

Samolus  valerandi  L.;  BLM0503;  N;  P;  AQ 

RANUNCULACEAE 

Anemone  berlandierl  Pritz;  PC-23;  N;  P;  MG 

Anemone  caroliniana  Walt.;  PC-227,  N;  P;  DA,  MG 

Delphinium  carolinlanum  Walt.  ssp.  virescens 

(Nutt.)  Brooks;  PC-20;  N;  P;  MG,  MQ 

Myosurus  minumus  L.;  PC-234;  N;  A;  AQ 
Ranunculus  sceleratus  L.;  BLM034;  N;  A;  AQ 

RHAMNACEAE 

Ziziphus  obtusifolia  (Hook.)  A.  Gray;  BLMOl  58;  N; 

P;MG 
ROSACEAE 

Crataegus  vindis  L.;  M9.1 29;  N;  P;  BLF 
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Prunusongusf/fo//a  Marshall;  HF052, PC- 139;  N;P; 
DA,MG 

Rubus  tnvialis  Michx.;  BLM037;  N;  P;  BLF 

RUBIACEAE 

Cephalanthus  occidentalis  L.;  PC-1 1 9;  N;  P;  AQ 
Galium  aparine  L;  BLM039;  N;  A;  BLF 

Hedyotis  nigricans  (Lam.)  Fosberg; BLMOl 91 , PC- 
82;  N;  P;  MG 

Houstonia  pusilla  Schoepf;  PC-226;  N;  A;  DA 

RUTACEAE 

Zanthoxylum  hirsutum  Buckl.;  BLMO 1 60;  N;  P;  SB 

SALICACEAE 

Populus  deltoides  Marsh,  ssp.  monilifera  (Alton) 

Eckenw.;PC-19;N;P;BLF 

Popu/usc/e/ro/c/es  Bartr.exMarsh;HF0128,PC-251; 
N;P;BLF 

Salix  exigua  Nutt.;  BLM0308,  N;  P;  SB 

So//x  n/gra  Marsh;  BLM0314,  HF029,  PC-1  20;  N;  P; 
AQ,  BLF,  SB 

SAPINDACEAE 

Cardiospermum  halicacabum  L.;  BLM0339;  N;  A; 

BLF  DA 

Sopindus  saponaria  L.  var.  drummondii  (Hook.  & 

Arn.)L.D.  Benson;  HF026,PC-149;N;P;BLF,SB 

SAPOTACEAE 

Sideroxylon  lanuginosum  Michx.;  BLMOl  73,  PC- 
207;N;P;SB 

SCROPHULARIACEAE 

Lindemiadubia  (L)  Pennell;M9.1  36;  N;  A;  AQ 

Penstemon  cobea  Nutt.;  PC-5 1 ;  N;  P;  MG 

Veronica  anagalli'.-aguatica  L.;  BLM052;  N;  P;  AQ 

Veronica  peregnna  L.;  BLM081 ;  N;  A;  DA 

SIMAROUBACEAE 

/^i7onf/iusa/f/s5/ma  (P  Mill.)  Swingle; 0489-98;  I;  P; 

DA 

SOLANACEAE 

Chamaesaracha coniodes  Mouc.ex  Dunal;PC-58; 

N;P;DA 

Physalis  angulata  L;  HFOl  23;  N;  A;  DA 

Physalis longifoPia  Nutt.; BLM035 1 ,  PC-97; N; P; DA 

Physalis  mollis  Nutt.  var.  mo///s;  HFOl  33,  PC-1 67; 
N;P;DA 

Quinculalobata iJorf.)  Raf.;HF013,PC  52;N;P;DA; 

MQ 

Solanum  dimidiatum  RaL;  BLMOl  53,  PC-87;  N;  P; 
DA 

Solanum  elaeagnifolium  Cav.;  BLMOl  69,  PC-50;  N; 

P;DA,MG 
So/onumrosfrafumDunal;BLM0493,HF092;N;A; 

DA 
TAMARICACEAE 

Tamarix  chinensis  Lour.;  HF020,  PC-1 98;  I;  P;  AQ, 

SB 
ULMACEAE 

Ce/f/5/oev/garoWilld.var.fexona(Scheele)Sang.; 
HF080,PC-110;N;P;BLFSB 

Ulmus  amencana  L.;  BLM0337,  PC-253;  N;  P;  BLF 

URTICACEAE 

Par/e(onapen.sy/i/Of)/coMuhl,exWilld.;BLM0170; 

N;A:BLF 

VALERIANACEAE 

Valerianella  radiata  (L.)  Dufr.;  BLM083;  N;  A;  DA 

VERBENACEAE 

Phyla  lanceolata  (Michx.)  Greene;  BLMOl  99; N;  P; 

AQ 

Phyla  nodiflora  (L.)  Greene;  BLM0330,  PC-1 27;  N; P;AQ 

Glandularia  bipinnatifida  (Nutl.)  Nutt,;  PC-1 2;  N; 

A;  DA 

Verbena  plicata  Greene;  BLM060;  N;  P;  MG 

Verbena  scabra  Vahl;  BLM0423;  N;  P;  MG 

VIOLACEAE 

Viola  bicolor  Pursh;  PC-225;  N;  A;  DA 

VISCACEAE 

Phoradendron  tomentosum  (DC.)  Engelm.ex  A. 

Gray;  BLMOl  64,  PC-250;  N;  P;  BLF 

VITACEAE 

Ampelopsis  cordata  Michx.;  BLM0362;  N;  P;  BLF 
Cissus  trifoliata  (L.)  L.;  BLM072;  N;  P;  MG 

Parthenocissus    quinquefolia    (L.)    Planch.; 

BLM0350;N;P;BLF 

Vitis  acerifolia  RaL;  01 34-98;  N;  P;  SB 

Vibis  riparia  Michx.;  093-98;  N;  P;  SB 

Vitis  vulpina  L.;  PC-208;  N;  P;  MG,  MQ 
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ABSTRACT 

Sawtooth  oak  (Qucrcusacutissimii  c;arruili.).  natix'c  to  eastern  Asia,  is  widely  |Manied  m  the  eastern 

United  States  as  a  source  of  iood  tor  wild  I  lie  U-specially  turkeys)  and  as  a  landscape  tree  in  developed 

areas.  Spontaneous  reproduction  ol  sawiooth  oak  outside  of  cuftivation  has  now  been  confirmed  for 

Alabama,  Louisiana,  Maryland,  Missouri,  Mississippi.  North  Carolina,  Pennsylvania,  and  the  District 

of  Columbia.  A  complete  description  and  an  illustration  are  provided,  heral  po|uilalionsol  sawiooth 

oak  are  mostly  confmed  to  open,  often  disl  urhed  aix-as.  and  it  spreads  very  slowl  y.  apparent  ly  due  to 

limited  dispersal  of  the  acorns.  I'lantin_^  ol  laru,e  stands  of  Quercus  acutissima  in  natural  areas  or 
revegetating  areas  for  wifdlile  Iood  is  iikeU  lo  result  m  the  estabffsliment  of  this  exotic  species  and 

its  spread  into  adjacent  habitats,  but  the  use  of  sawtooth  oak  as  a  landscape  tree  in  developed  areas 

usuall)'  poses  much  less  danger  ol  escape. 

Rb^SUMHN 

Quercii.s  acutissima  Carruth..  naii\o  del  esie  de  Asia,  esta  ampliamenie  cultivado  en  el  este  de  los 

Hstados  Lhndoscomo  luente  de  all  memo  pura  la  fauna  salvaje  (especial  mente  pavos)  y  comoarbol  de 

pai.saje  en  areas  desarrolladas.  Su  reprixluccion  espontanea  fuera  de  cultivo  .se  ha  conlirmado  ahora 

en  Alabama,  Louisiana,  Maryland.  Missouri.  Mississippi,  North  Carolina,  Pennsylvania,  y  el  Distnto 

de  Columbia.  Sc  aporta  una  descripcidn  compleia  y  una  ilustracion.  Las  poblaciones  silvestres  de 

Qucnus  acutissima  estan  mayonncnie  coiiMii.idas  a  areas  abiertas  alteradas,  y  se  expande  muy 

lentamente.  debido  aparentemente  a  la  dis]x-rsion  limitada  de  sus  bellotas.  Fd  esiablecimiento  de 

grandes  plan tacionesdeQiiercu.scui((is.'.i/iu(  en  areas  naturaleso  areas derevegetacion  paraalimento 
de  la  fauna  salvaje  es  probablemente  la  causa  del  establecimiento  de  esta  especie  exotica  y  su  expansion 

en  los  habitats  adyacentes.  pero  el  uso  de  Quercus  acutissima  como  arbol  de  paisaje  en  areas 
desarrolladas  tiene  mucho  menos  peligro  de  escape. 

Sawtooth  oak,  Quercus  acultssimti  C.arruth.,  is  a  deciduous  tree,  native  to  open 
woodlands  in  eastern  Asia,  Ifom  northeastern  hidia  east  to  northern  Vietnam 

and  north  to  Japan  and  Korea  (I  luang  et  al.  1999J.  It  was  In-st  introduced  to  the 
United  States  in  1862  (Rchder  1940),  hut  it  has  only  become  common  in  culti^ 
vation  in  the  past  50  years.  Sawtooth  oak  has  been  widely  planted  as  a  source  of 

Iood  for  wildlite  (especially  turkeys),  because  of  its  fast  growth  and  eady,  heavy 

fruiting  (Sulhvan  &  Young  f961;  Mercer  f969;  Hopkins  &  Huntley  1979;  Goelz 

&r  Carlson  1997;  Stribling  1994).  It  has  also  has  gained  favor  in  i-ecent  years  as  a 

landscape  tree  because  of  its  attractive  form,  rapid  growth,  and  tolerance  of  dil  - 
ficult  conditions  (Spicer  f971;  Francis  62:Johnson  1985;  Gilbert  &  1  lenry  1988; 

Hensley  et  al.  1991;  Tuttle  1995;  Dirr  1998). 
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Some  concern  has  been  expressed  about  the  use  of  Q.  acutissi  ma  as  wildlife 

food  in  the  United  States.  Mercer  (1969)  said,  "The  sawtooth  oak  has  aroused 

some  apprehension...  Foresters  wonder  if  it  might  become  a  "weed"  tree.  So  far 
none  of  the  plantings  studied  has  increased  in  number  of  trees."  Coblentz  (f98f ) 
suggested  that  its  high  germination  rate  and  high  resistance  to  insect  damage 

might  indicate  that  Q.  acutissima  has  the  potential  to  spread  widely  in  the  south- 
ern United  States.  He  noted  that  the  potential  for  hybridization  betw^een 

sawtooth  oak  and  native  North  American  oaks  had  not  been  investigated,  fie 
also  cited  papers  indicating  that  the  acorns  of  sawtooth  oak  are  less  nutritious 
than  acorns  ol  native  species,  and  less  utilized  by  North  American  wildlife,  and 

concluded  that  long-term  management  goals  will  be  best  met  by  unproved 
management  of  diverse  native  hardwood  communities  rather  than  by  planting 
sawtooth  oak.  Perhaps  because  of  these  concerns,  many  wildlife  programs  have 
returned  to  planting  native  oaks. 

In  recent  years,  Quercus  acutissima  has  been  reported  to  reproduce  outside 

of  cultivation  m  si.x  states:  Alabama  (Younghance  and  Freeman  1996),  Louisi- 
ana (Thomas  and  Allen  1998),  Maryland  (Terrell  et  al.  2000),  Missouri 

(Yatskievych  and  Summers  1993),  Mississippi  (Kartesz  1999),  and  Pennsylvania 
(Rhoads  and  Klein  1993).  The  species  is  not  mentioned  in  the  treatment  of 
Quercus  L.  for  Flora  of  North  America  (Nixon  et  al.  1997).  There  are  almost  no 

published  data  on  the  ecology  of  sawtooth  oak  in  North  America,  and  the  very 

brief  description  in  Rhoads  and  Klein  (1993)  is  the  only  description  of  the  spe- 
cies in  a  North  American  identification  manual. 

Field  and  herbarium  work  in  the  eastern  United  States,  and  inquiry  among 
active  fieldworkers  in  the  area,  indicates  that  Quercus  acutissima  is  escaping  at 
sites  across  the  eastern  United  States.  Spontaneous  reproduction  of  sawtooth  oak 
outside  of  cultivation  has  now  been  confirmed  for  seven  states  and  the  District 

oi  Columbia.  Since  the  species  is  becoming  widespread  and  is  being  collected 
more  frequently,  it  seems  desirable  to  supply  a  full  description  of  Q.  acutissima, 
and  a  summary  of  its  current  range  and  habitat  preferences  m  North  America. 

KEY  TO  .SF.PARATE  QUhRCUS  ACUTISSIMA  FROM  NATIVE  OAK 

GROUPS  OF  THE  EASTERN  UNITED  STATES 

].  Acorns  maturing  in  the  first  fall  after  flowering  (so  all  acorns  in  summer  are  ±  the 

same  size,  and  immature  acorns  are  not  present  on  the  tree  in  winler).  lips  of  veins 

at  leaf  margin  never  projecting  as  bristles.  Axils  of  major  veins  on  leaf  underside 

without  conspicuous  tufts  of  hairs.  Bark  light  to  medium  gray,  splitting  Into  loose  or 

more  or  less  persistent  ridges,  plates,  blocks  or  strips    White  oaks 
(Quercus  sect  on  Quercus) 

1.  Acorns  maturing  in  the  second  fall  after  flowering  (thus  with  large  and  small  acorns 

on  single  twigs  in  summer.and  immature  acorns  present  in  winter). Tips  of  veins  at 

leaf  margin  almost  always  projecting  as  bristles  0..5-7  mm  long.  Axils  of  major  veins 

on  leaf  underside  usually  with  tufts  of  stalked  4-1 5-rayed  hairs  0.3-0.5  mm  high. 
Bark  medium  to  dark  gray,  splitting  Into  persistent  ridges  or  blocks. 
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2.  Scales  of  acorn  cup  lanceolate  or  strap-shaped,  strongly  recurved,  8-1 0  mm  long. 

Leaf  unlobed,  its  margin  with  1 0-23  bristles  on  each  side   Quercus  acutissima 
(Quercus  section  Cerris  Loudon) 

2,   Scales  of  acorn  cup  triangular,  appressed,  1.5-5  mm  long.  Leaf  not  as  above: 

either  deeply  lobed  or  with  0-3  bristles  on  each  side    Black  oaks  (Quercus  sect. 

Lobatae  Loudon,  sometimes  called  Quercus  subgenus  Erythrobalanus  (Spach)  Oerst.) 

Quercus  acutissima  Carruth.,].  Lmn.  Soc,  Bot.  6:33. 1862.  (Fig.  l).  Sawtooti  i  oak. 
Trees  to  30  m  tall.  Bark  medium  to  dark  gray,  divided  into  narrow  persistent 

ridges.  Twigs  dark  brown,  puberulent  with  1-5-rayed  appressed  (occasionally 

spreading)  hairs,  or  glabrescent,  2-3  mm  thick.  Buds  brown,  5-8  mm  long,  pu- 
bescent (at  least  the  upper  half),  scales  long-ciliate.  Petioles  10-39  mm  long. 

Leaf  blade  lance-oblong  to  lanceolate  or  oblanceolate,  11-21  cm  long,  3-6  cm 
wide,  base  rounded  or  truncate;  secondary  veins  each  (except  the  basalmost) 

reaching  the  margin  at  the  tip  of  a  tooth  and  ending  in  a  bristle,  teeth  10-23  on 
each  side  of  the  blade,  well-developed  teeth  obtuse  to  acuminate,  each  tooth 

ending  m  a  single  bristle  2-5  mm  long.  Upper  surface  of  blade  shmy,  with  scat- 
tered inconspicuous  simple  (rarely  2-4-rayed)  hairs;  lower  surface  green,  the 

blade  with  inconspicuous  unbranched  appressed  hairs,  the  veins  with  spread- 
ing simple  hairs,  vein  axils  with  small  tufts  of  ca  4-rayed  stalked  lasciculate 

hairs.  Calyx  of  female  flower  fused  to  the  ovary  Anthers  refuse.  Styles  linear, 

their  tips  not  broadened.  Nuts  ripe  the  second  autumn  after  flowering.  Peduncle 

0-2  mm  long.  Acorn  cup  hemispherical  14-15  mm  long,  18-25  mm  wide,  cov- 
ering 0.3-0.5  of  the  nut,  its  inner  surface  smooth,  hairy  Cup  scales  narrowly 

lanceolate  or  strap-shaped  from  a  short  triangular  base,  8-10  mm  long,  weakly 
costate,  free  from  cup  for  their  whole  length  and  strongly  recurved,  the  scales 
at  the  margin  of  the  cup  longer  but  otherwise  not  differentiated.  Nut  ovoid  to 

ovoid-cylindrical,  15-20  mm  long,  13-17  mm  wide.  Inner  surface  of  the  shell 
densely  pubescent,  abortive  ovules  near  the  base,  seed  coat  adhering  to  the  fruit 
wall. 

Flowering  in  April.  Native  to  Asia,  from  Korea  and  Japan  south  to  Vietnam 
and  west  to  northeastern  India. 

Representative  specimens  e.xammed:  ALABAMA.  Bibb  Co.:  8  mi  S  of  Centerville  along  levee  dirt  road, 

off  of  county  road  219.  32°  52'  30"  N,  87°  00'  00"  W,  elev  465  ft.  S.I  Smhh  s.n..  10  Jul  KXW  (AUAj. 
DISTRICT  OF  COLUMBIA:  Spontaneous  small  tree  5  m  tall,  trunk  6.5  cm  thick,  open  grassy  (partly 

clearedj  margin  of  Quercus  spp.  woodland,  north  side  of  Beechwood  Road  near  its  intersection  with 

Ellipse  Road,  U.S.  National  Arboretum.  A.T.  Whittemore  00-014.  29  Aug  2000  (CAS,  NA,  MOR.  MU. 

UNC.  US).  LOUISIANA.  Winn  Parish:  along  paved  road  leading  to  Blewer's  Pond  at  Bienville  i^irish 
Line,  north  of  LA  126  and  NE  of  Roadheimer,  sect.  6,  Tf3N  R5W,  K.H.  Kesslerl864, 20  Sep  1981  (AUAj. 

MARYLAND.  Prince  George's  Co.:  scattered  adult  trees  with  frequent  saplings,  open  second-growth 

Quercus  woodland,  edge  of  Beltsville  Agricultural  Research  Center  along  1-495  near  the  Cherry  Hill 

Rd.  overpass,  north  side  of  College  Park.  A.T.  Whittemore  01-058.  28  Nov  2001.  (NA).  MISSISSIPPI. 

Lafayette  Co.:  open  area  along  Forest  Service  road,  Tallahatchie  E.xperimental  Forest  rd.  T-3,  N  of 
County  Road  244,  Holly  Springs  National  Forest,  UTM:  2  76  238E.  38  21 I27N  (GPS);  LM.  McCook  & 

M.  Hodson  2180.  26Jun  2000  (MISS,  NA).  MISSOURI.  Franklin  Co.:  Quercus-Car_>'i:i  woodland  below 
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Fig.  1 . Quercus acutissima  foliage  and  acorn.  Scale  bar  =  3  cm. 
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the  luirsci'y,  next  to  Old  Gray's  Summit  Rnad,  Shaw  Nature  Reserve,  S  ol  Gray's  Summit.  A.T. 
Whittcmorc  01-029.  15  Oct  2001  (N A).  NORTH  CAROLINA.  Orange  Co.:  disturbed  area;  along  drive 

to  Craigc  normitory,  UNC  Campus,  Chapel  Hill,  tlmily  W.  Wood  S'6.3,  2  Apr  1974  (MO).  PENNSYLVA- 
NIA. Lehigh  Co.:  escape  in  fallow  field  2  mi  NW  of  Newside,  R.L.  Schacfferjr.  ̂ ^9540, 26Jul  1Q55  (PHj. 

These  specimens  represent  areas  where  the  species  is  definitely  reproducing 

outside  of  cukivation.  Specimens  ol  planted  trees  have  been  seen  from  most 

parts  ol  the  eastern  United  States. 

Qucrcus  acutis^imci  is  easily  distinguished  from  all  native  North  Ameri- 
can oaks.  No  native  North  American  oak  has  unlobed  leaves  with  numerous 

marginal  bristles,  and  no  native  North  American  oak  has  the  scales  ol  the  acorn 

cup  long  and  reflexed.  Sterile  specimens  ol  Ccislanca  spp.  are  sometimes  con- 

fused with  Q.acutissima.  Species  of  CasUinca  almost  always  ha\'e  the  leaves  and 

buds  in  two  regular  ranks  and  not  crowded  at  the  stem  apex.  The  sole  excep- 
tion tothisisCd.sttincfl  dcntata  (Marshall)  Borkhausen,  in  which  the  leaves  and 

buds  of  lateral  stems  are  two-ranked  and  not  crowded  apically,  as  in  other  Cas- 
ia}]ca  spp.,  while  those  of  the  leading  steins  arc  arranged  in  several  irregular 

ranks  and  ±  crowded  at  the  stem  apex,  similar  to  stems  of  Quercus.  Fertile  ma- 
terial of  Castanca  is  easily  distinguished  by  characters  ol  the  intlorescencc  (erect 

and  rigid  m  Castanca,  pendent  and  lax  in  Quercus)  and  fruit  (the  nut  in  Casla- 
nea  is  completely  enclosed  in  a  valvate  husk  that  is  coxercd  with  long  spines, 

wdiile  in  Qucrcu.s  the  nut  is  in  an  unlobed  scaly  cup).  The  only  exotic  oak  that 

resembles  Q.  acutissima  is  Q.  vanahilis  Blume,  another  Asian  species  that  is 

rarely  cultivated  in  North  America.  Quercus  variabilis  is  very  similar  to  Q. 

acutissima,  differing  only  in  hax'ing  glabrous  twigs,  dense  stellate  ]3ubesccnce 
on  the  underside  of  the  leaf  blade,  and  bark  that  is  usually  somewhat  corky.  A 

third  species  sometimes  recognized  from  Asia,  Q.  chenii  Nakai,  is  probably  a 

synonym  of  Q.  acuttssi ma. 

Qucrcus  acutissima  reproduces  spontaneously  in  grassland,  open  margins 

of  deciduous  woodlands,  and  other  open  disturbed  areas.  Sawtooth  oak  is  espe- 
cially prolific  in  mowed  meadows.  Mowing  keeps  the  seedlings  small,  but  does 

not  seem  to  harm  them  otherwise.  Seedlings  are  found  only  in  close  proximity 

to  adult  trees.  Carelul  searches  at  several  sites  in  Missouri,  Maryland  and  the 

I3istrict  of  Columbia  showed  that  almost  all  seedlings  and  saplings  grow  within 
20  m  of  an  adult  tree,  and  none  was  found  more  than  100  m  from  an  adult, 

suggesting  that  spread  of  the  tree  is  severely  limited  by  short  seed  dispersal. 

As  with  other  introduced  species  (i.e.  Loniccra  maackii  (I^upr)  Maxim., 

l^uken  &  Thierct  1995),  sawtooth  oak  was  slow  to  appear  in  the  North  Ameri- 
can floristic  literature.  The  first  literature  report  of  sawtooth  oak  as  an  escape 

in  North  America  (Rhoads  &  Klcm  1993)  came  38  years  after  the  first  herbarium 

collection  documenting  it  (.Sthacffcr  49540,  26  lul  1955;  see  specimens  exam- 

ined above),  and  it  is  still  not  treated  m  many  recent  floras.  This  may  have  de- 
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layed  recognition  of  the  plant  in  some  areas,  since  collectors  who  encounter  it 

may  not  be  able  to  key  it  out  or  tind  descriptions  of  it. 

Qucrcus  acutissi  ma  is  a  member  of  Qucrcus  sect.  Cerris  Loudon,  a  group  of 

about  forty  species  native  to  Eurasia  and  North  Africa.  In  the  past,  this  group 
has  sometimes  been  included  in  sect.  Qucrcus  Uhe  white  oaks;  Nixon  1993),  but 

It  is  now  clear  that  the  white  oaks  and  section  Cerris  are  not  closely  related 

(Manos  et  al.  1999, 2001).  Hybridization  between  Q.  acutissima  and  native  oaks, 

cited  as  a  potential  area  of  concern  by  Coblentz  (1981),  is  not  likely  to  be  a  prob- 
lem. Cottam  et  al.  (1982)  attempted  numerous  crosses  between  species  of  sect. 

Cerris  and  various  native  North  American  oak  species,  with  little  success.  They 

found  that  it  is  very  difficuk  to  obtain  hybrids  between  species  trom  different 

sections  of  the  genus,  even  when  all  competing  pollen  is  strictly  excluded  by 

bagging  and  emasculation  of  the  bagged  branches.  Qucrcus  acutissi  ma  was  not 

one  ot  the  species  they  used,  but  they  made  extensive  use  of  Q.  variabilis,  which 

is  a  very  close  relative  based  on  numerous  morphological  (Huang  et  al.  1999) 

and  molecular  (Manos  ct  al.  2001)  characters.  Cottam  et  al.  (1982)  attempted 

pollinations  between  Q.  variabilis  and  sixteen  species  of  white  and  black  oaks, 

and  they  were  unable  to  obtain  a  single  hybrid  from  any  of  these  pollinations. 

It  is  diflicult  to  predict  the  long-term  performance  of  sawtooth  oak  in  the 
vegetation  ot  eastern  North  America,  since  the  decades  that  have  passed  since 

large-scale  planting  of  the  species  in  North  America  began  are  less  than  a  full 
generation  lor  the  species.  Even  so,  because  sawtooth  oak  seedlings  are  able  to 

establish  themselves,  mature,  and  set  seed  in  reasonably  natural  habitats, 
Quercus  acutissima  should  be  considered  naturalized,  in  the  sense  of  Nesom 

(2000).  Concerns  about  planting  large  stands  of  Qucrcus  acutissima  in  natural 

areas  seem  to  be  well  founded.  In  such  sites,  sawtooth  oak  can  be  expected  to 

reproduce  and  spread  slowly  into  adjacent  open  fields  and  woodland  margins. 

The  use  ot  sawtooth  oak  as  a  landscape  tree  in  developed  areas  usually  poses 

much  less  danger  of  escape,  primarily  because  of  the  short  seed  dispersal  dis- 
tances ot  the  species.  However,  trees  planted  close  to  disturbed  grassland  and 

open  woodland  may  be  expected  to  invade  these  sites.  Furthermore,  the  heavy 

acorn  drop  in  autumn  and  the  frequent  seedlings  m  garden  beds  are  undesir- 
able characteristics  in  a  landscape  tree  and  cultivars  with  lower  seed  set  would 

certainly  be  desirable. 
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Recent  collections  by  the  present  author  in  southern  Brewster  County  has  re- 
vealed the  presence  ol  at  least  two  new,  presumably  natural,  populations  of  the 

poorly  known  S.  coa/iui /ensi.s  Vatdes,  heretofore  known  only  Iw  a  few  collec- 

tions (rom  gypseous  soils  of  south-central  Coahuila,  Mexico  (Fig.  1).  Study  of 
the  grass  collection  at  SRSC  revealed  three  additional  collections  of  the  taxon 

Irom  Brewster  County  made  by  yet  others,  these  all  identified  as  5.  imlvinatus 

Swallen,  and  mapped  as  such  by  Turner  et  al.  (2003j.  The  Reeders  of  ARIZ  sug- 
gested that  an  additional  collection  from  along  the  Rio  Grande  in  Hudspeth 

County  might  also  belong  to  the  taxon,  which  proved  to  be  so.  All  of  these  col- 
lections follow: 

TEXAS:  Brewster  Co.:  West  end  of  Maverick  Mr,  near  Study  Butte,  8  Nov  1991,  Powell  580.5  (collected 

by  Michael  Clarkj;  ca.  3  mi  SW  of  I  len  [:gg  Ml,.  2,8  mi  W  of  Hwy.  118  along  unpaved  Soutli  County 

Road,  clayey  soils  immediately  along  roadside  (ca  29'  27.  103  33).  31  Oct  2003,  RL.  Tunwi  23-.}25 
(SRSC,  TEX)  ;  3.4  mi  W  of  Hwy  118  along  South  County  Road,  gypseous  silty  clays,  26  Dec  2003, 

Turner  23-335  (SRSC,  TEX);  Study  Butte.  30  Oct  1966,  WanuKk  23434  (SRSC);  N  of  Stud)'  Butte,  25 
Oct  1968.  Warnock  2.3395?  (SRSC).  Hudspcih  c:o.:  Quitman  Mts..  S  tip  of  mountains  at  Indian  Hot 

Sprmgs  Resort,  "seep  area  along  road  at  base  ol  hill  near  Rio  Crande."  3400  It.  12  Oct  1980,  Wort  hmgton 
6804  (UTEP). 

In  the  treatment  of  the  Grci.s.scs  of  the  Southwestern  United  States  by  Gould 
(1988),  the  above  collections  will  key  to  5/wrobo/tt.s  pel  (ens  Swallen.  Gould  noted 

that  the  latter  is  "known  onl  y  from  the  type  col  lection  made  at  Wilcox,  Cochise 
County,  Arizona  (5;lvcu.s.3504,  September  26, 1938)."  He  also  noted  that  5.  pat- 

ens might  prove  to  be  but  a  variant  of  S.  pulvinatus.  Sporoholus  coahuilensis 
diflers  from  both  in  having  more  numerous  smaller  florets  on  longer,  more 

divaricate,  pedicels,  as  nicely  illustrated  by  Valdes  (1978)  in  his  original  descrip- 
tion of  the  taxon. 

In  the  treatment  of  the  grasses  of  the  Trans-Pecos  and  adjacent  areas  by 
Powell  (1994),  5.  coahuilensis  will  key  to  5.  pulvinatus,  the  only  annual  species 
said  to  occur  in  the  area  concerned.  Indeed,  as  already  noted,  Powell  referred 

several  of  the  above  cited  specimens  to  S.  pulvinatus,  the  latter  readily  distin- 

guished from  5.  coahuilensis  by  its  less  open  inflorescence  and  appressed  flo- 

rets on  shorter  pedicles.  In  the  Trans-Pecos,  typical  elements  of  5.  pulvinatus 

SI0A21(1):455-457.2004 
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Fig.  1.  Distribution  of  SporoMi/5CO(i/)u/7em/s. 

are  known  only  from  El  Paso  County,  these  having  been  reported  by  Corrcll 

and  Johnston  (1970)  as  S.  patens,  but  subsequently  referred  to  S.  pulvinatus  by 

Johnston  (1990).  Turner  et  a).  (2003)  mapped  the  latter  as  also  occur rmg  in 

southern  Brewster  County;  such  plants  are  accepted  herein  as  5.  coahuiknsis. 

hi  the  account  of  Spowbolus  for  the  Flora  oj  North  America  (Peterson  et  al. 

2003),  S.  coahuilcnsis  wall  key  to  S.  pyramidatus  (l^am.)  Hitchc.  Unfortunately, 

the  names  5.  patens  and  S.  puhnnatus  are  not  accounted  for  in  their  treatment; 

presumably,  they  regard  the  two  names  as  synonymous  with  their  concept  ol  5. 

pyramidatus.  Regardless,  Peterson  (pers.  comm..)  recognizes  S.  coahuHensis  as 
distinct,  as  do  most  recent  workers  interested  in  Mexican  grasses  (e.g.,  Ortiz,  by 
annotation,  TEX). 

In  the  area  of  lien  Egg  Mt.  where  1  lirst  collected  S.  coahuilensis  the  popu- 

lation concerned  was  composed  ot  40  or  more  very  uniform,  late-l lowering 
individuals  growing  with  or  near  the  much  more  abundant  earlier  flowering  S. 

pyramidatus.  By  no  stretch  of  my  imagination  might  1  have  included  these  un- 
der the  fabric  of  5.  pyramidatus.  Subsequent  collections  ol  S.  coahuilensis  Irom 

this  same  area  (on  26  Dec  2003)  showed  that  the  latter  occurred  among  or  with 

numerous  specimens  ol  5.  pyramidatus,  there  being  nodiscernable  intermedi- 
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ates  between  the  taxa.  During  this  second  visit,  approximately  nine  specimens 
of  S.  coahuilensis  were  detected  growing  with  5.  pyramidatus  along  a  transect 
ot  some  40  yards  along  the  edge  ot  a  recently  plowed  roadside. 
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BOOK  NOTICE 

Dai  r.  Linix;ri-n  and  Ei.i  r_\  Wnnr,.  2003.  Growing  Penstemons:  Species,  Cultivars 

and  Hybrids.  (ISBN  0-7414-1529-1,  pbk.j.  Inlinity  Publishiiig.com,  519  West 

Lancaster  Avenue,  Haverford,  PA  1Q04M413,  U.S.A.  (Oi-ders:877-BU  Y-BOOK, 
1-610-520-2500,  1-610-519-0261  lax,  wvvw.buybookssonthcweb.com, 

lnfo@buybooksonthcweb.coin).  S17.95, 149  pp.,  illustrated,  8  i/^"  x  10  V4". 

Covwin^^PcnstcmiUis  bc_t;ins  wilh  a  hist  or)-  ol  Penstemons  a  nil  the  Ameiacan  I'cnsleinon  Societ}-.  The 
bonk  is  more  rhan  an  alphalietical  hslini;ol  species  anti  euhivars  with  tiescnptions.  Also  included 

are  chapters  on  Pcuslcmon  h\'hrids,  selecting,  growing  and  caring  lor  Penstemons,  methods  ol  propa- 

gation, and  creatmg  your  own  h)  lorids.  Piglit  appendices  pro\'ide  inlormation  Irom  Penstemons  lor 

begniners  to  hunting  for  Penstemons  in  the  \vi\d— Barney  LipsuunJiBolanical  Rcscaitb  Insliiutc  <>J 

Texas.  509  Pecan  St  reet.borl  Wort  b.  Icxas  761202-4060,  U.S.A. 

Douglas Crasi:.  2004.  Bolh:  A  Portrait  in  Two  Parts.  USBN  0-375-42266-8,  pbk,). 
Pantheon  Books,  1745  Broadway,  New  York,  NY  10019,  U.S.A.  (Orders: 

www.panthconbooks.coni,  www.randoinhouse.com).  $24.00, 320  pp.,  illus- 

trated, 5  V4"  X  7  '/2". 

!'iiliUshcr(A))nnicnts:'liutb  is  the  enchanting  account  ol  a  remarkable  lil  t\'-\'ear  relationshi|v  Hwight 
Ripley,  the  child  heir  lo  an  American  railroad  lortune,  and  Rupert  Barneby,  the  product  ol  a  wealth), 

baronial  Hnglish  upbringing,  shared  an  obsession  with  botany  from  the  moment  they  met  at  an  e.\- 

clusi\'c  bo)s'  boarding  school  in  England.  Together  ihc\'  embarked  on  a  lilelong  pursuit  ol  rare  plants, 
lirsl  m  fLurope  and  ihen  m  the  United  Stales,  where  the)'  migrated  in  the  late  lQ30s.  Every  spring 

they  explored  the  American  Southwest  in  a  sputtering  Dodge, discovering  new  s]^ecies  and  cultivat- 
ing the  spoils  at  their  renowned  home  gardens.  Barneby  published  so  many  taxonomic  findings  that 

he  became  a  world  autliorit)'  on  legumes.  But  the  two  men  had  other  interests  as  well:  they  were 

iniimaies  in  the  e.vpauaate  circles  that  included  W.  1 1,  Autlen  and  Pegg)-  Guggenheim,  and  earl)  col- 
lectors ol  painters  such  as  Jackson  Pollock  and  loan  Miro.  Ripley,  a  prescient  artist  himself,  whose 

startling  work  in  colored  pencil  was  lost  in  a  trunk  tor  several  decades  before  being  rediscovered, 

used  his  lortune  to  bankroll  much  ol  the  avant-garde  art  scene  ol  the  early  f950s." 
Sida  Review  coming  in  volume  21,  no.  2. 
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ABSTRACT 

1  am  reporting  two  new  records  of  Iiur\hia  mcrita  (A.  Nelson)  Gl  .Nesom  lor  California  (Siskyou 

County),  and  new  records  of  Aster  alpi  mis  L,  subsp.  vicrhappcn  Onno  lor  Idaho  (Lost  River  Range) 

and  Wyoming  (Beartooth  Pass). 

RESUMEN 

Se  hacen  dos  nuevas  citas  de  huryhui  mcrita  (A  Nelson)  G,L  .Nesom  de  California  (Siskyou  County), 

y  dos  nuevas  citas  de  Aster  alpinus  1-.  subsp.  vicrhappcn  Onno  de  Idaho  (Lost  River  Range)  y  Wyo- 
ming (Beartooth  Pass). 

INTRODUCTION 

While  reviewing  herbarium  material  in  preparation  of  the  treatments  of  Aster 

L.  s.  str.  and  Eurybia  (Cassini)  S.F.  Gray  for  the  Flora  of  North  America  project,  I 

came  across  specimens  that  represent  new  records  for  California,  Idaho,  and 

Wyoming. 

Eurybia  merita  (A.  Nelson)  G.L.  Nesom 

CALIFORNIA.  Siskyou  Co.:  MetcalLs  ranch,  northeast  base  ol  Mt  Eddy,  m  moist  soil  in  the  forest, 

3900  ft.  30  Jul  1936,  Heller  12206  (MO);  Mountains,  6000  ft.  i  Aug  5  1882,  Pringle  M590  (MO). 

The  two  specimens  I  was  able  to  examine  are  both  typical  E.  merita,  with  purple- 
margined  phyllaries  and  subserrate  leaves,  among  other  features.  The  Heller 

specimen  was  originally  determined  as  Aster  sp.  and  later  annotated  to  Aster 

radulinus  A.  Gray  by  A.G.Jones.  The  Pringle  specimen  was  identified  as  Aster 

sihiricus  L.  var.  (=A.  montanus  Rich.;  a  form  approaching  A.  radulinus  A.  Gray). 

Identification  of  both  specimens  as  E.  radulina  (A.  Gray)  G.L.  Nesom  is  not  un- 
expected given  that  E.  merita  had  not  been  reported  for  California  (e.g.,  Allen 

1993)  and  that  taxonomic  confusion  exists  between  the  two  species.  Yet,  exami- 
nation of  a  wide  range  of  specimens  in  the  course  of  preparation  of  the  Eurybia 

treatment  for  FNA  reveals  that  the  two  taxa  are  distinct  (I  have  yet  to  find  hy- 

brid or  intermediate  material)  and  clearly  identifiable  using  the  following  com- 
bination of  features: 
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Stems  ascending  to  erect,  ±  densely  villous  distally;  leaf  margins  coarsely  serrate  (teeth 

mucronate),  cauline  often  clasping;  phyllaries  without  purple  margins;  rays  white 

(sometimes  purplish)     Eurybia  radulina 

Stems  decumbent  to  ascending,  villosulous  disially;  leaf  margins  entire  to  subserrate 

or  ±  serrate, cauline  subauriculate  or  slightly  clasping;  phyllaries  graduated,  purple 

on  margins;  rays  purple  (sometimes  pale)   Eurybia  merita 

In  the  [lora  of  the  Pacific  Northwest,  Cronqiust  (1955)  stated  that  smaller  fonns 

ol  E.  radulina  (as  Aster)  with  purple  rays  and  anthocyanic  involucres  were  dif- 

ficult to  distinguish  from  E.  mcrila  (as  A.  sihincus  var  nuThu.s).  He  then  men- 

tioned ecological  and  geographical  separation  to  advocate  segregation  of  tlie 

two  taxa  and  also  observed  that  larger  forms  of  the  latter  are  very  distinct  from 

E.  radulina.  Part  of  the  problem  may  lie  (1  have  been  unable  to  verify  this)  with 

the  fact  that  some  small  individuals  of  E.  mcrila  may  have  f^een  misidentified 

as  E.  radulina,  causing  confusion,  and  from  the  fact  that  the  ranges  of  the  two 

species  (as  exemplified  by  the  records  cited  above)  may  not  he  as  disjunct  as 

mitiaffy  envisioned  by  Cronquist  and  others.  Thougii  1  did  not  find  anthocyanic 

specimens  of  E.  radulina  during  my  study  (admittedly  a  small  sample  of  all 

tnaterial  potentially  available),  the  distribution  of  purplish  coloration  on  the 

phyllaries  of  this  species  (if  they  e\'er  arc  purplish)  may  differ  from  the  typi- 
cally purplish  phyllary  margins  of  E.  mcrila.  Cronquist  (foe.  cit.)  did  not  ad- 
dress this  issue.  Further  complicating  the  problem  is  the  confusion  between  E. 

merita  and  E.  sihirica,  a  species  that  barely  reaches  the  conterminous  United 

States.  The  definition  of  the  range  of  characters  of  E.  merita  due  to  its  inclusion 

within  E.  sibirica  may  have  rendered  its  delimitation  more  difficult  and  thus 

less  ef  ficient.  The  recognition  that  E  merita  is  a  species  distinct  from  E  sibn'ica 
is  cruciaf  to  our  understanding  of  the  former 

Given  our  current  f<nowledge  of  the  distribution  of  Euryhui  merita  in  Cafi- 

fonha,  it  appears  to  be  of  conservation  concern  m  the  state.  Further  study  of  E 

radulina  specimens  in  California  herbaria  may  yield  further  focafities  lor  E 

merita  and  provide  more  precise  data  as  to  its  habitat  and  distribution  there. 

Aster  alpinus  L.  subsp  vierhapperi  Onno 

IDAHO.  CiLster  Co.:  Lo.st  Ri\-er  Range,  Cliallis  National  Torest.  ridge  between  iwn  lorksol  uppcrGrouse 
Creek,  ca.  1.5  mi  W  of  Grou.se  Creek  Mr.,  ca  K)  mi  N  of  Dicke);  T12N  R21 F.  S23  NEI/4,  l)QOO  ft.  14  Aug 

1984,  Mo,sek7. 533  (RMj.  WYOMING.  Park  Co.:  BearioothPass.  US-212,  IC»40fi.5Sep  I'-)!'-).  Scinpk  & 
BrouiUel  4432  (MT.  WAY). 

Aster  alpm  US  suhsp.  vierhapperi  has  not  i3een  reported  from  the  floras  of  Idaho 

(Davis  1952)  and  Wyoming  (Dorn  1977;  Nelson  &  Hartman  1994;  R.L.  Hartman, 

pers.  comm.  2003)  (sec  also,  e.g.,USDA-Nf^CS  2002,  NatureServe  2003).  The 
Moseley  specimen  was  identified  as  Aster  sihirkus  var  mcrilus,  whife  the 

Semple  and  Brouilfet  specimen  was  correctly  identified  but  went  unreported. 

The  species  is  easily  recognized  fiy  its  rosette  leaves,  single  heads  with 

sutoecjual,  foliaceous  phyllaries,  and  olxonic,  flattened,  2-nervcd,  puberulent. 
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apically  glandular  cypselae.  Yet  misidentifications  abound  with  other  species 
of  asters,  as  well  as,  mostly,  with  species  ol  Erigcron.  The  Idaho  and  Wyoming 

populations  fill  the  gap  between  the  southern  Canadian  populations  ol  this 
species  in  Alberta  and  the  Colorado  locations  (e.g.,  Hartman  &  Nelson  2001). 
All  southern  populations  are  at  high  elevations  in  the  mountains,  which  may 

explain  the  rarity  ol  records.  Given  that  the  Wyoming  population  is  near  the 
border  with  Montana  and  given  the  elevation  ol  mountain  ranges  there,  it  is 

expected  that  collections  ol  this  taxon  have  been  or  will  be  made  in  this  state;  it 

should  actively  be  sought  there,  hxamination  of  Erigcron  and  other  "aster" 
material  Irom  Idaho,  Wyoming,  Montana,  and  Colorado  may  yield  further  lo- 

cations. Given  the  current  state  of  our  knowledge,  Aster  alpinus  should  be  con- 
sidered ol  conservation  concern  m  Idaho  and  Wyoming. 

CONCLUSION 

The  discovery  of  these  new  state  records  in  well  known  states  such  as  Calilor- 

nia,  Idaho,  and  Wyoming  from  examination  of  herbarium  specimens  under- 
scores the  importance  of  herbaria  and  the  value  of  revisionary  and  floristic  work 

such  as  the  Flora  of  North  America  project  to  our  understanding  of  the 

continent's  biodiversity. 
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THE  NEW  YORK  BOTANICAL  GARDEN 

Institute  of  Systematic  Botany 
200th  Street  and  Southern  Blvd. 

Bronx,  New  York  10458-5126 

THE  RUPERT  BARNEBY  AWARD 

The  New  York  Botanical  Garden  is  pleased  to  announce  that  Karen  Redden, 

currently  a  graduate  student  in  the  Department  of  Biological  Sciences.  George 
Washington  University,  Washington,  D.C.,  is  the  recipients  of  the  Rupert 
Barneby  Award  for  the  year  2004.  Ms.  Redden  will  be  studying  the  systematics 

of  a  diverse  group  of  legumes  centered  around  Dicymhc,  paloiie,  paloveopsis, 
Heterostemon,  and  Elizahetha  that  are  concentrated  in  the  Guiana  Shield  area. 

The  New  York  Botanical  Garden  now  invites  applications  for  the  Rupert 
Barneby  Award  for  the  year  2005.  The  award  of  US  $1,000  is  to  assist  research- 

ers to  visit  The  New  York  Botanical  Garden  to  study  the  rich  collection  of 
Leguminosae.  Anyone  interested  in  applying  for  the  award  should  submit  their 

curriculuni  vitae,  a  detailed  letter  describing  the  project  for  which  the  award  is 

sought,  and  the  names  of  2-3  referees.  Travel  to  the  NYBG  should  be  planned 
for  sometime  in  the  year  2005.  The  application  should  be  addressed  to  Dr  James 
L  Luteyn,  Institute  of  Systematic  Botany  The  New  York  Botanical  Garden,  200th 

Street  and  Kazimiroff  Blvd.,  Bronx,  NY  10458-5126,  U.S.A.  and  received  no  later 

than  December  1,  2004.  Announcement  of  the  recipient  will  be  made  by 
December  15. 

Anyone  interested  in  making  a  contribution  to  THE  RUPERT  BARNEBY 

FUND  IN  LEGUME  SYSTEMATICS,  which  supports  this  award,  may  send  their 
check,  payable  to  The  New  York  Botanical  Garden,  to  Dr  Luteyn. 
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NOTES  ON  THE  DISTRIBUTION  OF  PSEUDOGNAPHALIUM 

LUTEOALBUM  (ASTERACEAE:  GNAPHALIEAE) 

Guy  L  Nesom 
Botanical  Research  Institute  of  Texas 

509  Pecan  Street 

Fort  Worthjexas  761 02^4060,  U.S.A. 

ABSTRACT 

The  historical  presence  of  Pseudognaphaiium  lidcoalhum  in  Colorado  and  Pennsylvania  is  docu- 

mented by  collections  from  the  !<->''  century,  and  it  is  first  reported  from  Louisiana  by  a  recent  collec- 
tion. The  species  is  common  in  the  southern  half  of  California  and  locally  common  in  southern  Florida 

but  uncommon  or  rare  in  other  states,  hlistorical  collections  from  ballast  also  record  its  presence  m 

New  York,  Oregon,  and  Washington,  but  it  has  not  persisted  m  any  of  those  states, 

RESUMHN 

La  presencia  historica  de  Pseudo^^rophdlium  luicoalhum  en  Colorado  y  Pennsylvania  esta 
documentada  mediante  coleccionesdesde  el  siglo  XIX,  y  esta  es  la  primera  cita  de  Luisiana  mediante 

una  coleccion  reciente.  La  especie  es  frccuenie  en  la  milad  sur  de  California  y  localmcnte  en  el  sur  de 

Florida  pero  poco  frecuente  o  rara  en  otros  estados.  Las  colecciones  histoncas  procedemes  de  lasire 

tambien  senalan  su  presencia  en  New  ̂ 'ork.  Oregon,  y  Washington,  pero  no  ha  persistidocn  nmguno 
de  estos  estados. 

Pseudognaphaiium  luteoalhum  (L.)  Milliard  &  Burtt  has  been  known  in  the 
United  States  from  California,  Oregon,  Washington,  Nevada,  Arizona,  Utah, 
Florida,  and  New  York  (as  summarized  by  Kartesz  1999),  and  recent  reports  have 

expanded  the  range  to  include  New  Mexico,  Texas,  and  Arkansas  (Nesom  2001, 
2002).  A  recent  collection  from  Louisiana,  as  well  as  historical  collections  from 

Colorado  and  Pennsylvania,  are  reported  here. 

LOUISIANA.  Winn  Parish:  roadside  along  Hwy  84,  0.3  ini  VV  of  Cooley  Methodist  Church,  ca.  1  3.5  mi 

WSW  of  Winnfield,  area  of  Kisatchie  N.itional  Forest,  sandy  soil  m  area  of  pine  woods,  ca,  100  plants 

scattered  along  50  feet  of  roadside,  fO  Apr  2004,  Nesom  02004^8  (BRIT  LSU,  LSUS,  MO,  NY,  NCU,  UC, 

USJ,  COLORADO.  [Fremont  Co,]:  Canon  City,  along  ditches,  22  Jul  1872,  Redfield  188.5  (NY).  PENN- 
SYLVANIA. [Philadelphia  Co.[:  Philadelphia.  Girard  Point,  in  ballast,  Aug  1877,  Parker  s.n.  (NY).  NEW 

YORK.  N.Y,  ballast  filling,  at  northern  terminus  of  8th  Ave.,Jul  187^,  Brown  s.n.  (NY), 

Mitchell  and  Tucker  (1997)  listed  Pseudognaphaiium  luteoalhum  for  New  York 

as  a  non-native,  non-persistent  species;  the  1879  collection  from  an  early  bal- 
last site  cited  above  perhaps  is  the  basis  for  that  citation.  An  early  record  of  a 

ballast  waif  in  Philadelphia,  Pennsyl  vania,  is  added  here.  Historical  collections 

from  Oregon  (Portland  in  1902}  and  Washington  (Bingen)  also  record  intro- 
ductions through  ballast,  and  the  species  apparently  has  not  persisted  in  those 

places  (Cronquist  1955;  Chambers  &  Sundberg  1998). 

SIDA  21(1):  463 -464. 2004 
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The  cited  collection  from  Colorado  indicates  that  the  species  was  present 
in  that  state  more  than  a  hundred  years  ago;  it  seems  remarkable  that  it  has  not 

been  documented  there  since  then  (e.g.,  Weber  &  Wittman  1994)  but  it  perhaps 
is  an  indication,  as  probably  true  also  lor  Oregon,  Washington,  New  York,  and 
Pennsylvania,  that  winter  cold  limits  the  distribution. 

Pscudov!,napha}ium  hitcoalhum  is  common  m  the  southern  half  of  Cahfor- 
nia  and  locally  common  in  southern  Florida  but  uncommon  or  rare  in  other 
states.  Relatively  scattered  and  recent  collections,  however,  indicate  that  it  is 

naturalized  and  actively  expanding  its  range  into  inland  regions,  and  it  prob- 
ably should  be  expected  to  occur  abundantly  across  the  Gulf  Coast  region,  once 

established.  In  the  U.S.A.,  plants  flower  April  through  October  and  have  been 
collected  Irom  roadsides,  fields,  gardens,  ditches,  riparian  areas,  and  other  dis- 

turbed sites.  The  species  apparently  is  native  to  F.urasia  and  has  been  reported 
to  occur  in  Africa,  Australia,  and  New  Zealand.  It  has  been  collected  from  scat- 

tered localities  in  Mexico. 

ac:kno\vi,edc^.ments 

1  am  grateful  to  the  staff  at  NY  lor  their  help  during  a  recent  visit,  and  1  enjoyed 
the  company  of  my  mother  on  the  April  10th  afternoon  of  cudweed  observa- 

tions in  txiuisiana. 
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DICHANTHELIUM  SCOPARIUM  AND  MUHLENBERGIA 
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David  Minney 

The  Nature  Conservancy,  Ohio  Chapter 
6375  Riverside  Drive,  Suite  50 

Dublin,  Ohio  4301 7,  U.S.A. 

ABSTRACT 

Two  native  grasses  are  reported  new  to  Ohio's  flora,  Dlchanlhchum  scoparhun  (LamJ  Gould  and 
k\^d^\enherg\a '^lahrifloris  Scribn,  Both  species  share  a  similar  coastal  phtm  and  Mississippi 

emba\-ment  distribution  pattern.  They  were  tound  at  localities  less  than  4,5  km  apart  and  m  an  area 
known  lor  southern  species  reaching  their  norihern  limit. 

RHSLIMEN 

Dos  gramineas  nativas  se  citan  como  nuevas  para  la  flora  de  Ohio.  Diclunit/u'Iium  .scDpiiriiifn  (l.am.J 
Gouldand  iVfi(lilcn)iergia,t;(cifin71(iri.s  Sjtibn.  Ambas  especies  comparten  on  patron  de  distribucibn 

en  una  llanura  costera  y  desembocadtira  del  Mississippi.  Se  enconlraron  en  localidades  a  mcnos  de 

4.5  km  )'  en  un  area  conocida  de  especies  meridionales  que  alcanzan  alii  su  limite  norte. 

In  2001,  Minney  collected  Dichanthelium  scopaiium,  velvet  pantc  grass  (Syn. 

Panicum  scoparium  Lam.)  in  Jackson  County,  Ohio,  a  species  previously  not 

reported  lor  Ohio  CCooperrider  et  al.  2001;  Flora  of  North  America  Committee 
(FNA)  1993).  The  authors  revisited  the  site  in  2002  to  collect  ecological  data 

and  additional  voucher  specimens.  Dichanthelium  scoparium  is  a  distinctive, 

large,  and  easily  identified  species  m  a  genus  notorious  for  confounding  bota- 

nists. Flowering  culms  can  be  up  to  1.3  m  in  height  (Fernald  1950),  and  are  cov- 
ered with  soft,  long-spreading  hairs  with  the  exception  of  a  glabrous,  viscid 

band  below  each  node. 

Distribution  of  this  grass  follows  a  coastal  plain  and  Mississippi  embayment 

pattern  (Fig.  1).  It  ranges  from  Massachusetts  south  primarily  along  the  coastal 

plain  to  Florida,  west  along  the  Gulf  Coast  to  Texas,  and  north  in  the  interior, 

primarily  in  the  Mississippi  River  Valley  and  its  tributaries  to  southeastern 
Kansas,  southern  Illinois,  and  Kentucky.  Habitats  for  this  species  are  variously 

reported  as  "wet  soi  F  (G  leason  &  Cronquist  1991),  "ditches  and  low  woods"  (Rad- 
ford et.  al  1968),  "damp  thickets,  swales  and  shores"  (Fernald  1950),  "seepage 

bogs  associated  with  the  longleaf  pine  system"  ([Alabama]  Al  Schotz,  pers. 
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Fig.  1 .  Map  showing  the  North  American  distribution  of  Dkhanthelium  scoparium  adapted  from  Flora  of  North  America 
Committee  (1993). 

comm.  2003),  i^nd  "bottomland  and  upland  prairies,  sand  prairies,  ledges  of 
bluffs,  glades,  margins  of  sinkdiole  ponds,  fens,  and  openings  of  mesic  upland 
torests,  usually  on  acidic  and  especially  sandy  substrates;  also  roadsides,  rail- 

roads, and  fallow  fields  (Yatskievych  1999)."  The  wetland  indicator  status,  as 
assigned  by  the  U.S.  Fish  &  Wildlife  Service  (Reed  1988)  for  the  eastern  U.S.  is 

FACW  (Facultative  Wet),  meaning  that  the  plant  usually  occurs  m  wetlands 

(estimated  probability  67%-99%),  but  is  occasionally  found  in  non-wetlands. 
The  Ohio  population  occurs  on  permanently  saturated  soil  associated  with 

a  seepage  outflow,  and  Dichanthtiium  scopanum  largely  defines  the  limits  of 

the  moist  soifs.  it  has  formed  a  dense  colony  nearly  excluding  other  plants  in 

some  areas  of  the  seepage  meadow.  While  this  site  is  in  the  right-of-way  for  a 

highway,  we  don't  consider  it  introduced  to  this  site,  either  intentionally  as  part 
of  roadside  plantings,  or  unintentionally  by  passing  traffic  or  some  other  fac- 

tor associated  with  the  roadway.  Of  course,  the  spread  of  plants  into  new  re- 

gions via  roadways  is  a  well-documented  phenomenon  (Reznicek  &r  Catling 
1987).  The  genera  DichanthcUum  and  Panicum  in  Ohio  are  not  known  for  non- 

natives,  though.  In  the  most  recent  listing  of  Ohio  flora  (Coopernder  et.  al  2001), 



GARDNER  ET  AL.,  NEW  NATIVE  GRASSES  FOR  THE  OHIO  FLORA  467 

there  are  36  species  listed  for  t  hese  genera,  and  only  one  is  not  indigenous,  Pan  i- 
cum  miliaceum  L.  However,  P.  miliaccum^  or  millet,  does  not  persist  in  the  wild 
in  Ohio,  and  is  inost  often  seen  coining  up  around  bird  feeders  where  the  seed 

has  fallen  to  the  ground.  It  should  be  noted  that  Dichanthelium  scoparium  is 

reported  in  Michigan  by  the  USDA  PLANTS  Database,  but  there  is  no  known 

specimen  from  Michigan  and  the  report  may  be  based  on  a  synonymy  error 

([Michigan]  Rezmcek,  pers.  comm.  2003).  And  it  w^as  not  discovered  at  another 
northernmost  point  m  its  range— southern  Illinois— until  1967  (Mohlenbrock 
1973),  although  it  is  considered  native  there.  The  species  was  discovered  in  south- 
w^estern  Indiana  in  1982  ([Indiana]  Homoya,  pers.  comm.  2003)  and  again  in 
1998  in  southeastern  hidiana  (Hedge  et  al.  1999).  Another  panic  grass,  Pamcum 
verrucosum  Muhl,,  which  has  a  similar  coastal  plain  distribution,  is  found  in 
southern  Ohio  m  Adams,  Athens  and  Pike  counties.  It  grows  in  adjacent  Pike 

County  on  roadside  banks  along  the  Appalachian  Highway.  This  species  is  cur- 
rently listed  as  threatened  i  n  Ohio  (Ohio  Division  of  Natural  Areas  &  Preserves 

2002). 

Although  the  Dichanthehum  scopanum  site  is  along  a  highway,  the  floris- 

tic  composition  is  similar  to  parts  of  The  Nature  Conservancy's  (TNC)  Glade 
Wetland  Preserve,  w^hich  is  a  mosaic  of  low,  poorly  drained  wetlands  inter- 

spersed with  higher  knolls  that  support  upland  species.  The  preserve  is  about  4 
km  east  of  the  D.  scoparium  site  (Fig.  2).  Plant  taxa  occurring  at  both  sites  include 
Agalinis  purpurea  (L.)  Pennell,  Asckpias  hirtcUa  (Pennell)  Woodson,  Asdepias 
incarnata  L.,  Carex  anncctcns  Bickn.  van  xanthocarpa  (Bickn.)  Wieg.,  Carex 

complanata  Torn  &  Hook.,  Carex  seopana  Schk.,  Eleocharis  tenuis  (Willd.) 
Schultes  var  verrucosa  (Svenson)  Svcnson  J  uncus  a  nthelatus  (Wiegand)  R.E. 

Brooks,  Juncus  hiflorus  Elliott,  Jiouu.s  hrachycarpus  Engelm.,  Lysimachia 

quadrijlora  Sims,  Panicum  anceps  Michx.,  Panicum  microcarpon  Muhl., 
Pycnanthemumtenuijolhim  SchraderR/ivnchosporaccipitenata (Michx.)  Vahl, 

Sahatia angularis(L.)Vursh.. StuteUaria  integrijolia  L.,-dnd  Sorghastrum  nutans 
(L.)  Nash.  Another  significant  species  at  the  D.  scoparium  site  that  is  not  at  Glade 
Wetland  Preserve  is  the  state  endangered  Selena  paucijlora  Muhl.  ex  Willd. 

Voucher  specimens:  OHIO.  Jackson  Co.:  dominant  m  15  in  X  10  in  patch;  scattered  mostly  in  ditch 

for  about  150  m  along  highway;  seepage  zone,  open  grassland,  N  and  adjacent  to  Appalachian  High- 
way (St.  Rt.  32);  2.5  mi  E  of  the  Pike/Jackson  County  line.  5Jul  2001.  Minney  s.n.  (MICH);  one  large 

colony,  co\'ering  several  dozen  sc|uare  teet.  in  prairiedike  opening  on  road  bank,  along  seepage  out- 

flow, N  side  of  OH  Rt.  32.  just  E  of  jet.  with  C-23,  sect.  8;  Beaver  Quad;  Scioto  Twp.,  16Jul  2002.  MlCo  nmic 
7,296,  Minney  &  Gardner  iCLM,  KE.  MICH.  MU.OSJ 

In  2002,  Minney  collected  Muhlenbcrgia  glabrifloris  Scribn.  (clay-pan  muhly), 
another  species  not  reported  lor  Ohio  (Cooperrider  et  al.  2001;  FNA  1993).  In 
Gleason  and  Cronquist  (1991)  and  Fernald  (1950)  the  specific  epithet  is  spelled 
M.  glahriflora  but  we  follow  Scribners  original  spelling,  M.  glabrifloris  (FNA 

2003).  This  species  has  a  similar  distribution  as  D.  scoparium,  however,  it  is  un- 
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Fig.  2.  Map  showing  the  locations  of  Dichanthelium  scoparium  and  Muhlenbergia glabrifloris  in  proximity  to  each  other 

and  The  Nature  Conservancy's  Glade  Wetland  Preserve,  Pike  County,  Ohio. 

common  throughout  most  ol  its  range  and  is  listed  as  rare  in  7  states 

(NatureServc  2003).  It  ranges  1  rom  the  coastal  plain  ol  Vu-ginia  and  North  Caro- 
lina, and  I  rom  Alabama  to  eastern  Texas  north  to  Missouri,  southern  Illinois, 

southwestern  Indiana  and  western  Kentucky  (i^ig.  3).  The  Ohio  site  is  disjunct, 

as  the  closest  locales  are  in  Indiana  and  Kentuck)',  about  500  km  away. 

h4iihlcnbcrv^iii  glahrifloiis  has  well-developed  rhizomes  and  flowering 

culmsupto  I  m  longwith  tnultiple  lateral  panicles.  It  strongly  resemblesacotn- 

mon  muhly  in  Ohio's  I  lora,  Muhlci]hc}y^ui  jiviidosci  CPoir)  Fern.,  however,  the 
lemma  is  completely  glabrous  compared  to  the  bearded  lemma  of  M.fwndosa. 

Habitats  range  from  "bottomland  forests,  mesic  upland  forests,  bottomland  and 

upland  prairies,  and  margins  of  glades;  also  railroads"  in  Missouri  (Yatskievitch 
199Q)  and  "nToist  woodlands"  in  Illinois  (Mohlenbrock  1973).  Glcason  and 

Cronquist  U^Qlj  list  its  habitat  as  "mostly  in  shade  on  low  grcmnd  in  hea\'y 

clay."  The  Ohio  population  is  located  just  north  of  TNCs  Glade  Wetland  Pre- 
serve (Fig.  2).  The  population  is  located  on  clay  soils  in  a  pin  oak  flatwoodsCFig. 

4),  a  habitat  similar  to  sites  reported  I  rom  other  parts  of  its  range. 

Vbuclicr  S|ierinien:  OHIO.  Pike  Co.:  pin  oak-s\\,unp  w  hite  oal<  lorcai  in  cla\-  soils  ol  the  prc-glacial 

Teays  River  Valley,  vvoocllot  about  5  acres  in  size;  0.^  ini  N  ol  the  nitei"seci  ion  ol  the  Api^ahu  hi.m 

Highway  (Rt.  32)  and  the  Pike-|acl<son  County  Line,  1  Oct;  2002.  Minitcv a.n.  lOSj. 

The  regioii  where  these  two  species  were  discovered  is  noted  for  unusual  plant 

communities  that  support  many  rare  species,  including  southern  i  loi'a  at  the 
northern  limits  of  their  ranges  (Beat ley  1959;  Spooner  1982).  Some  exampies  o\ 
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Fig.  3.  Map  showing  the  North  American  distribution  of  Muhlenbergia glabrifloris  adapted  from  Flora  of  North  America 

Committee  (1993). 

southern  plants  that  are  within  ')  km  of  the  Glade  Wetland  Preserve  are  Gratiola 
viscidula  Penned,  Magnolia  macrophylla  Michx.,  Panicum  laxijlorum  Lam., 

Polygala  cu  ri  issi  i  A.  Gray,  and  Triadenum  walteri  (S.G.  Gmehn)  Gleason.  As  the 

Ohio  populations  of  Dichanlhclium  scoparmm  and  Muhknhcrguigiahrifloyis 

occur  in  appropriate  habitat  m  native  plant  communities,  and  their  distribu- 
tion mirrors  that  ol  other  snnilarly  distributed  southern  species,  Vv'e  consider 

both  as  native  to  Ohio.  These  species  likely  migrated  into  southern  Ohio  via 

the  same  route  from  the  Mississippi  River  Valley  into  the  Ohio  River  Valley. 

Similar  habitats  will  be  explored  in  the  region  for  additional  localities  of  these 

two  species. 
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Reznicek  of  the  U.  of  Michigan  for  informing  us  on  the  status  of  D.  icoparium  in 

Michigan.  Michael  Lelong  provided  helpful  information  on  D.  scoparium  na- 
tionwide distribution.  Thanks  to  The  Nature  Conservancy  and  the  Ohio  Divi- 

sion o(  Natural  Areas  and  Preserves  for  supporting  our  research. 
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NEW  RECORDS  OF  ERIGERON  (ASTERACEAE:  ASTEREAE) 

FOR  NEVADA 

Guy  L.  Nesom 
Botanical  Research  Institute  of  Texas 

509  Pecan  Street 

Fort  Worth,  Texas  76102-4060,  U.S.A. 

Study  of  specimens  from  NSMC  reveafs  the  presence  in  Nevada  ol  Erigeron 
nanus  Nutt.,  previously  unlcnown  in  the  state  (Nesom  1992). 

NEVADA.  Elko  Co.:  K-liddle  Stack  Mountain,  N  end  oT  i  lie  Granite  Range,  6  airline  mi  NH  ol  Contact, 

T4.5N,  I^65E,  with  Artemisia  on  steep  gravel  slopes  ol  c|uari2ite  rock,  7900  ft.  10  Jun  1987,  I'lchm 
11224  (NSMC).  Originally  identified  as  Engeron  pumihis. 

This  is  the  westernmost  localii:y  for  E.  nanus,  w^hich  previously  has  been  known 
from  the  southwestern  corner  of  Wyoming,  northern  Utah  (Daggett  and  Box 
Elder  cos.),  and  southeastern  Idaho. 

The  typical  variety  ol  Erigeron  eatonii  A,  Gray  was  previously  recorded  from  Nevada  by  a  single 

collection  (Clark  Co.:  Virgin  Mts.,  near  the  Utah  border  Tielim  11256.  NSMC)  (Nesom  1992).  Addi- 
tional collections  verily  its  existence  in  the  state  and  broaden  the  range. 

NEVADA.  Clark  Co.:  Virgin  Mountains,  VABM  Virgin,  Zll  E7bll00  N4056310,  common  throughout 

the  peak  area,  with  Quercus gambelii,  Cercocarpus  ledijohus.  Artemisui  Indentata,  Amclartchier 

ulahensis,  Arctostaphylos pungens,  7380  It,  Holland  ar\d  Eeary  4733  (NSMC). Lincoln  Co.:  Wilson  Creek 

Range,  Mount  Wilson  summit  area,  Douglas  fir  and  aspen,  9250  ft,  17  Jul  1995,  Einzl  U.632  (BRIT, 
NSMC), 

Nevada  localities  are  at  the  southwestern  extremity  of  the  distribution  oi  var 

eatonii  (see  map,  Fig.  2,  Strother  and  Ferfatte  1988),  which  ranges  to  Colorado, 

Wyoming,  southeastern  Montana,  and  southeastern  Idaho.  Erigeron  eatonii  var 
sonnei  (Greene)  Nesom  occurs  m  the  western  part  of  Nevada  and  var. 
nevadincola  (Blake)  Nesom  occurs  in  the  northern  hall  of  the  state. 
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ABSTRACT 

Scfioenoplectussaximontanusand  S.  hallii  (Cyperaceae)  are  rare  in  North  America  and  ol  conserva- 

tion concern  in  every  state  in  which  they  occur  Although  the  distribution  of  S.  saximontanus  ex- 
tends farther  west  than  that  of  S.  haUii  they  are  thought  to  be  sympatnc  m  five  states  in  the  central 

portion  of  their  range  in  the  U.S.  The  two  species  are  indistinguishable  vegetatively,  but  style  mor- 

phology and  achene  characteristics  are  distinctive.  In  this  paper,  we  report  the  collection  of  a  puta- 
tive hybrid  from  a  mixed  population  of  the  two  species  in  the  Wichita  Mountains  Wildlife  Refuge  in 

OK,  describe  achenes  of  S.  sa.ximontanui.  S.  Iwllii  and  S.s  x  Sh  that  were  collected  from  the  site  m 

2002,  and  discuss  the  potential  effects  of  hybridization  on  the  two  species. 

RESUMEN 

Schoenoplectus  saximontanus  y  5.  hallii  (Cyperaceae)  son  raros  en  Norte  America  y  con 

preocupaciones  por  su  conservacion  en  los  estados  en  que  aparecen  of.  Aunque  la  distribucion  de  S. 
saximontanus  se  extiende  mas  al  oeste  que  la  de  S.  ballii.  son  simpatricosen  cinco  estados  en  la  parte 

central  de  su  rango  en  los  Estados  Unidos.  Las  dos  especies  son  indiferenciables  vegetativamente, 

pero  la  morfologia  del  estilo  y  las  caracteristicas  del  aquenio  son  diferenciables.  En  este  articulo,  se 
cita  la  coleccion  de  un  hibrido  putativo  en  una  poblacion  mixta  de  las  dos  especies  en  la  Wichita 

Mountain  Wildliie  Refuge  de  Oklahoma,  se  describen  los  aquenios  de  5.  saximontanus,  S.  hallii  y  Ss 

X  Sh  que  fueron  colectados  en  dicho  lugar  en  2002,  y  se  discuten  los  efectos  potenciales  de  la 
hibridacion  de  las  dos  especies. 

Schoenoplectus  saximontanus  (Fernald)  J.  Raynal  and  5.  hallii  (A.  Gray)  S.G. 
Smith,  two  small-  to  medium-sized  members  of  Schoenoplectus  section  Supini, 

are  vegetatively  indistinguishable  in  the  field,  and  are  most  often  separated  by 
achene  cross-sectional  shape  and  style  morphology  (Smith  2002).  Both  are  found 

in  damp  sandy  soil  m  ditches  or  depressions  in  cultivated  fields  or  pastures 
and  around  the  edges  of  temporary  ponds.  Schoenoplectus saximontanusand  S. 
hallii  are  uncommon  m  North  America  (Schuyler  1969;  Smith  2002)  and  are 

listed  as  species  of  conservation  concern  in  every  state  in  which  they  occur. 

SIDA  21  (11:475-479.2004 
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Although  populations  have  been  reported  from  13  states  for  S.  ̂ ^aximontanus 

and  13  states  for  S.  halUi  (Smith  2002;  O'Kennon  &  McLemore  2004),  popula- 
tions of  both  species  are  transitory  in  nature  and  may  disappear  from  an  area 

for  20  or  more  years  before  re-emergmg  (McKenzic  1998),  possibly  from  a  long- 
lived  soilbank.  Although  the  distribution  of  S.  saximojUanus  extends  farther 

W  than  that  of  S.  hallii,  their  ranges  have  been  reported  to  overlap  in  six  states 

(IL,  KS,  MO,  NE,  OK  and  TX)  (Smith  2002;  R.  O'Kennon  cS?  C  MclxMnore  2004). 

In  1999,  S.  saximontanu^  and  5.  hall'n  were  found  in  close  proximity  at  a 
smgle  location  in  KS  (H.  Loring  &  C  Freeman,  pers.  comm.).  In  2000,  a  survey 

of  134  potential  population  sites  on  the  Wichita  Mountain  Wildlife  Refuge, 
Indiahoma,  OK  revealed  that  individuals  of  the  two  species  were  located  at  11 

and  14  sites,  respectively,  with  the  species  growing  m  mixed  populations  at  five 

of  the  locations  (Magrath  2002).  No  evidence  of  hybridization,  however  was 
reported  from  either  state. 

PROCEDURES 

In  Aug  2001,  the  sites  reported  by  Magrath  (2002)  w^ere  revisited  by  Marian 

Smith,  Sam  Waldstein  (the  Refuge  Manager)  and  Paige  Mettler,  and  the  possi- 
bility of  the  presence  of  hybrids  was  noted.  On  28 Jul  2002,  Smith,  Mettler,  and 

Paul  McKenzie  collected  specimens  from  several  sites  where  both  species  were 

present.  Voucher  specimens  were  sent  to  Galen  Smith  and  Alfred  E.  Schuyler 

who  independently  determined  that  R  McKenzie  collection  #2028  (specimens 

are  deposited  at  PH,  OKLA,  WdS)  appeared  to  be  a  hybrid.  In  the  laboratory  at 
Southern  Illinois  University,  EdwardsviUe,  two  inflorescences  each  from  indi- 

viduals tentatively  identified  during  collection  of  8  August  2002  as  being  5. 
hallii  or  5.  saximontanus  and  nine  inflorescences  from  the  putative  S.s  x  Sh 

hybrid  were  examined  under  a  dissecting  microscope  (Nikon  Model  SMZ800). 
Style  morphology  was  noted,  and  achenes  were  counted  and  classified  as  either 
"normal"  or  "aborted." 

RESULTS 

All  flowers  in  the  two  inflorescences  collected  from  5.  saximonUmus  and  the 

nine  inflorescences  from  the  5.s  x  Sh  hybrid  had  the  3-lobcd  styles  and  sharply 
trigonous  achenes  that  are  typical  of  S.saximoutanus.  All  flowers  and  achenes 

of  the  5.  hallu  individuals  were  typical  for  that  species  (,2-lobed  styles  and  ovoid, 

plano-convex  achenes).  In  S.  saximontanus,  S.  hallii  and  the  putative  hybrid, 
0%,  4%  and  96%,  respectively,  of  the  achenes  were  aborted  (Table  I).  The  five 

hybrid  achenes  that  appeared  to  be  normal  (Table  1)  were  very  similar  in  size, 

shape  and  surface  contouring  from  those  produced  by  5.  saximontanus. 

DISCUSSION 

The  only  previously  suspected  case  of  interspecific  hybridization  of  S.  /it;//ii 
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Table  1.  Style  morphology  and  number  of  normal  and  aborted  achenes  from  individuals  of 

Schoenoplectushallit.S.saximontanus  and  Ss  x  Sh  collected  from  Medicine  Tank,  Wichita  Mountain 
Wildlife  Refuge,  Indiahoma,  OK 

Collection  No. Infl.No. Style  (No.  of  Styles) 

Achenes 

Species 
Normal Aborted 

S.  haim 2029 1 2-parted  (5) 12 1 

2 2-parted  (6) n 0 

S.saximontanus 2027 
1 3-parted  (9) 10 0 

2 3-parted  (2) 3 0 

SsxSh 2028 1 3-parted  (3) 0 7 / 

2 3-parted  (3) 2 14 

3 — 0 5 

4 

5 

6 

3-parted  (7) 0 

1 

16 

7 

3-parted  (6) 1 19 

7 3-parted  (3) 0 14 

8 3-parted  (5) 1 21 

q 3-parted  (7) 0 

14 

—  indicates  no  intact  styles  present 

occurred  in  GA  where  Smith  (2002)  reported  a  specimen  that  was 
intermediatebetween  S.  hallii  and  S.  crectus^  the  third  member  of  Schoenopkctus 

section  Supini  to  occur  in  North  America,  Until  the  recent  discoveries  of  mixed 

populations  of  S.  hallii  and  S.  saximontanus,  there  was  little  reason  to  expect 

the  existence  of  hybridization  between  these  two  species.  In  addition  to  an  as- 
sumed geographic  isolation,  the  disparate  diploid  chromosome  complements 

of  the  two  species  (Sh,  2n  =  22;  .Ss,  2n  =  50;  Smith  2002)  render  hybridization  an 

unlikely  event.  However,  the  collections  recently  taken  in  OK  suggest  that  hy- 
brids occur  and  produce  achenes  that  have  the  appearance  of  normality 

1-iybridization  between  S.  hallii  and  S.  saximontanus  could  be  an  impor- 
tant consideration  in  management  and  conservation  concerns  for  both  species. 

They  are  rare  and  occur  in  transient  wetland  habitats  that  may  be  declining  m 

quahty  and  availabihty.  Because  both  often  inhabit  sandy  soils  along  the  mar- 
gins of  temporary  ponds  in  agricultural  areas,  irrigation  that  lowers  ground- 

water is  potentially  threatening,  as  is  chemical  runoff  from  Uelds.  In  KY  (C. 
Baskin  pers.  comm.),  the  only  known  population  of  S.  hallii  is  threatened  by 
commercial  development. 

Hybridization  mtiy  reduce  a  population  by  affecting  its  reproductive  ef- 
fectiveness (Fowler  «Si  l-cvm  1984),  its  competitive  status  (Norrmgton-Davies 

1972)  and  by  increasing  potential  i  ntcractions  with  herbivores  (Fritz  et  al.  1994). 

The  growth  rate  of  a  population  may  be  retarded  by  the  production  of  hybrid 
seed,  which  is  produced  m  place  of  the  rare  species,  i.e.,  resources  are  limited 
and  an  investment  in  hybrid  seed  reduces  the  amount  of  energy  that  can  be 
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allocated  to  conspecific  seed.  The  outcome  is  the  same  whether  the  hybrid  seeds 
abort  or  are  viable.  When  species  cross  with  equal  facility  m  both  directions,  a 

numerically  small  population  will  produce  a  higher  percentage  of  hybrid  seed 
than  a  locally  abundant  species  when  the  two  are  intermixed  (Felber  1991;  Levin 

et  al.  1996).  The  numerical  disadvantage  of  a  rare  species  is  compounded  by  the 
proliferation  of  fertile  hybrids.  The  addition  of  these  plants  to  a  population  con- 

taining two  related  species  decreases  the  proportional  representation  ol  the  rare 

species.  In  time,  this  backcrossing  can  result  m  the  assimilation  of  the  rare  spe- 
cies, whose  genetic  identity  will  become  extinct  (Rhymer  &  Symberloff  1996). 

In  the  case  of  5.  saximontanus  and  S.  halhi,  both  species  are  rare,  but  the  pro- 

portion varies  among  sites;  therefore,  it  is  impossible  to  predict  which  species 
will  be  most  profoundly  affected  by  hybridization.  In  collection  #2028,  the 
putative  hybrids  lacked  any  visible  characteristics  of  5.  hallii.  Whether  or  not 

this  varies,  according  to  the  identity  of  the  maternal  parent,  is  as  yet  unknown. 
In  any  case,  site  managers  should  be  aware  of  the  potential  for  hybridization, 
and  any  census  of  the  species  conducted  to  assess  population  number  and  risk 

of  extinction  should  reflect  the  questionable  status  of  the  mixed  populations. 
Further  work  is  needed  to  determine  if  achenes  from  the  putative  hybrid 

are  viable,  if  they  can  produce  plants,  and  whether  or  not  these  plants  are  fer- 

tile. We  have  initiated  a  mating  study  to  answer  some  questions  and  plan  to 
examine  the  achenes  collected  in  the  field  for  viability  Chromosomal  studies 

on  meiotic  cells  of  field-collected  and  lab-grown  individuals  would  be  helpful 
in  determining  the  mechanism  of  pairing  during  cell  division,  and  sequencing 
work  on  parental  and  offspring  arrays  will  be  necessary  to  determine  if  alleles 

from  the  putative  hybrid  population  are  a  combination  of  both  parents.  Chlo- 
roplast  markers  would  allow  one  to  infer  which  parent  served  as  the  maternal 
lineage.  All  of  this  depends  upon  further  success  in  field  collections  and  labo- 

ratory propagation. 

ACKNOWLHDGMHNTS 

We  thank  Sam  Waldstem  and  his  Refuge  staff  for  their  hospitality  and  invalu- 

able help  in  locating  the  study  sites.  We  are  grateful  to  Alfred  E.  Schuyler,  Acad- 
emy ol  Natural  Sciences  of  Philadelphia,  for  his  assistance  with  this  project  and 

we  greatly  appreciate  his  commitment  and  dedication  in  studying 
Schoenoplectus  for  many  years.  We  thank  Larry  Magrath  and  an  anonymous 
reviewer  for  their  comments  on  the  manuscript. 

REFERRNCES 

FfiBER,  F,  1 991 .  Establishment  of  a  tetraploid  cytotype  in  a  diploid  population:effect  of  the 
relative  fitness  of  the  cytotypes.  J.  Evolutionary  Biol.  4: 1 95-204. 

FowLtR,  N.L.,  and  D.A.  LtviN.  1 984.  Ecological  constraints  on  the  establishment  of  a  novel 

polyploidy  in  competition  with  its  diploid  progenitor.  Amer.  Naturalist  124:703-71  L 



SMITH  ET  AL.,  A  PUTATIVE  SCHOENOPLECTUSSAXIMONTANUS  X  S.HALLII  HYBRID  479 

Fritz,  R.S,  CM.  Nichols-Orians,  and  S.J.  Brunsi  eld.  1 994.  Interspecific  hybridization  of  plants 

and  resistance  to  herbivores:h/potheses,genetics  and  variable  responses  in  a  diverse 

herbivore  community.Oecologia  97:106-1 17. 

Levin,  D.A.J.  Francisco-Ortega,  and  R.K.  Jansen.  1 996,  Hybridization  and  the  extinction  of  rare 

plant  species.  Conservation  Biol.  10:10-16. 

MAGRATH,L.K.2002,Schoenop/ecfus-^a///7and  S.sax/monronL/5:2000  Wichita  Mountains Wild^ 

life  Refuge  Survey. Oklahoma  Native  Plant  Record  2:54-64. 

McKenzie,  P.m.  1 998.  Hall's  Bulrush  [Schoenoplectus  hallii)  Status  Assessment.  U.S.  Fish  and 
Wildlife  Service. Columbia,  MO. 

Norrington-Davies,  J.  1972.  Diallel  analysis  of  competition  between  some  barley  species 

and  their  hybrids.  Euphytica  21:292-308. 

O'Kennon,  R.J.  and  C.  McLemore.  2004.  Schoenoplectus  hollii  (Cyperaceae),  a  globally  threat- 

ened species  new  for  Texas.  Sida  20:(in  press). 

Rhymer,  J. M.  and  D.  Symberloff.  1995.  Extinction  by  hybridization  and  introgression.  Ann. 

Rev.  Ecological  Syst.  27:83-1 09. 

ScHUYi  er,  A.E.  1 969. Three  new  species  of  Scirpus  (Cyperaceae)  in  the  southern  U.S.  Notul. 

Nat.  Acad.  Nat.  Sci.  Philadelphia  423:1  -1  2. 

Smith,  S.G.  2002. Sc/ioenop/ectus.  in:  Flora  of  North  America  Editorial  Committee,  eds.  Flora 

of  North  America, Vol.  23.  Magnoliophyta:  Commelinidae  (in  part): Cyperaceae.  Oxford 

University  Press,  New  York.  Pp.  44-60. 





ADDITIONS  TO  AND  NOTEWORTHY  RECORDS  FOR  THE 

VASCULAR  FLORA  OF  WEST  VIRGINIA 

Cynthia  M.Morton 
Section  of  Botany 

Carnegie  Museum  of  Natural  htistory 
4400  Forbes  Avenue 

Pittsburgh,  Pennsylvania  15213,  U.S.A. 

Bonnie  Isaac 

Section  of  Botany 

Carnegie  Museum  of  Natural  l-listory 
4400  Forbes  Avenue 

Pittsburgh, Pennsylvania! 521 3,  U.S.A. 

John  Kartesz 

Biota  of  North  America  Program 

93 19  Bracken  Lane 

Chapel  Hill,  North  Carolina  27516,  U.S.A. 

Robert  Coxe 

Western  Pennsylvania  Conservancy/ 

Pennsylvania  Natural  Heritage  Program 
209  4th  Avenue 

Pittsburgh,  Pennsylvania  15223,  U.S.A. 

ABSTRACT 

Sixteen  vascular  plant  taxa  not  previously  documented  for  West  Virginia  are  reported  with  vouchers 

for  each  county  of  occurrence.  These  comprise  of  2  lycophytes,  I  gymnosperm,  6  monocots  and  7 

dicots.  Eleven  species  are  native  to  the  United  States  while  5  species  have  been  introduced  to  the 
United  States. 

Ki:y  Words:  vascular  plants.  West  Virginia 

RESUMEN 

Dieciseis  plantas  vasculares  que  no  habian  sido  previamente  documentadas  para  West  Virginia  son 

reportadas  con  testigos  para  cada  condado  en  donde  estan  presentes.  Estas  incluyen  2  licopodios. 
una  gimnosperma,  6  rnonocotiiedoneas  y  7  dicotiledoneas. 

This  Study  presents  new  information  for  tlie  flora  of  West  Virginia  resulting 
from  reexaminations  of  existvng  specimens  and  additional  recent  collections 

at  Carnegie  Museum  of  Natural  History  (CM).  The  following  sixteen  taxa  are 
documented  for  their  presence  in  West  Virginia;  Brassica  okracea,  Castanea 

mollissima,  Chlons  verticillata,  Corallorhiza  maculala  var  occidentalism  Hor- 
deum  vulgare,Lycopodiella  alopecuroides,lycopodiella  xcopelandh,Mochringia 
lateriflora,  Pinus  sylvcstns,  Platanthera  xandrewsii,  Ruhus  elegantulus,  Rubus 
immanis,Ruhus  meracus, Ruhus porteri, Secale cereale, and  Viola  xmalteana. 

METHODS 

Since  the  publications  of  the  Flora  of  West  Virginia  (Strausbaugh  and  Core, 
1970)  additional  plant  collections  from  the  state  have  been  made  along  with 
reexaminations  of  existing  specimens  by  specialists.  Voucher  specimens  were 

prepared  using  the  standard  herbarium  practices  and  are  deposited  at  the  Car- 
negie Museum  of  Natural  History  Herbarium  (CM).  Nomenclature  follows 

SIDA  21(1):  481 -485.2004 



''^^  BRIT.0R6/SIDA  21(1) 

Kartesz  (1999).  Authorities  are  abbreviated  according  to  Brummitt  and  Powell 

(1992).  Every  county  for  which  there  is  a  voucher  specimen  at  CM  is  included. 

RESULTS 

The  following  entries  are  additions  to  the  vascular  f  bra  of  West  Virginia.  These 

taxa  have  not  been  reported  previously  as  occurring  m  West  Virginia.  Taxa  are 
listed  alphabetically  by  family,  genus  and  species  with  comments  and  citation 
of  voucher  specimens. 

BRASSICACEAH 

Brassica  oleracea  L.— Monongalia  Co.:  Morgantown,  20  May  1910,  K.S.  Lash  kys.n. 
5igni/icance.-Determined  by  S.I.  Warwick  in  1995  for  Flora  of  North 

America.  First  report  for  the  state.  This  introduced  species  is  also  present  in 

Pennsylvania,  Maryland,  Virginia,  Ohio  and  Kentucky  (USDA  Plants  Database). 

CARYOPHYLLACEAE 

Moehringia  lateriflora  (L.)  Fenzl-Tucker  Co.:  Monongahela  National  Forest,  ca. 
4  mi  SE  of  St.  George  on  county  7  near  junction  of  Horseshoe  Run  &  Cheat  River, 

sandy  soil;  dry  slope  along  woodlot  edge,  15  Jun  1984,  F.H.  Utech  84^331. 

Significance -This  is  the  first  report  of  this  species  from  West  Virginia.  This 
native  species  occurs  along  the  east  coast  from  Maine  to  Pennsylvania  and  is 
rare  in  Maryland  and  Virginia. 

FAGACEAE 

Castanea  mollissima  Blume-Pendleton  Co.:  4  km  N  of  Franklin  on  US  220,  road- 
side, 21  Aug  1994,  S.A.  Thompson  &J.E.  Rawlins  11904. 

Significance. -This  is  the  first  report  of  this  Asian  species  from  West  Vir- 
ginia however  it  is  present  in  Kentucky  (USDA  Plants  Database). 

LYCOPODIACEAE 

Lycopodiella  alopecuroides  (L.)  Cranfill-Tucker  Co.:  W  of  Thomas,  bog,  12  Jul 

1947,  H.A.  Davis,  T.  Davis  &  H.P.  Sturm  8310;  1.5  mi  E  of  junction  with  SR32  along 

SR93,  turn  onto  dirt  road  on  right,  in  old  strip  mine  area  100  yards  down  dirt 
road,  30  Jul  1974,  J.G.  Bruce,].  Reese  &  R.  Fortney  74054. 

Significance. -Deiermmed  by  R.E.  Preston  2000.  First  report  for  the  state. 
This  native  species  also  occurs  in  Pennsylvania,  Maryland  and  Virginia  (USDA 
Plants  Database). 

Lycopodiella  xcopelandii(Eig.)Cranfill[L.a/opecuroic?esxt;pp?'e.ss(a]-Tucker  Co.: 
6  mi  S  of  Thomas,  bog,  5  Sep  1976,  D.Jolley  s.n. 

Significance. -Deteumned  by  R.E.  Preston  2000.  First  report  of  this  hybrid 
for  the  state.  This  native  hybrid  also  occurs  m  Pennsylvania,  Maryland,  Vir- 

ginia and  Kentucky  (USDA  Plants  Database). 
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ORCHIDACEAE 

Corallorhiza  maculata  (Raf.)  Raf.  var.  occidentalis  (Lindl.)  Ames— Pocahontas 

Co.:  Monongahela  National  Forest,  Cranberry  Glades  Botanical  Area  at  base  ol 

Kennison  Mountain,  bog  forest,  17  Jul  1993,/.S.  Sh  river,  A.  Shriver  &  C.  Smith  94\ 

ca.  20  mi  E  of  Richwood,  Monongahela  National  Forest,  bog  forest,  11  Jun  1994, 

J.S.  Shriver,  A.  Shriver  &  C.  Smith  213. 

Significance.— This  species  has  been  listed  by  the  West  Virginia  Natural 

Heritage  Program  as  critically  imperiled.  This  native  species  also  occurs  in  Penn- 
sylvania and  Virginia. 

Platanthera  xandrewsii(M.  V/hite)  Luer  [R  lacera  xpsycocJes]— Pocahontas  Co.: 
ca.  7  mi  FNE  of  Marlinton,  open  exposure  in  marsh,  30 Jul  1994,J.5.  Shriver,  A. 
Shriver  &  C.  Smith  262. 

Signi/icance.— Determined  by  J.S.  Shriver  m  1995.  First  report  for  the  state. 
This  native  hybrid  also  occurs  ni  Pennsylvania  and  Ohio  (USDA  Plants  Database). 

PINACEAE 

Pinus  sylvestris  L.— Pendleton  Co.:  Mouth  ol  Seneca,  pasture  border,  29  Sep  1973, 
D.E.BouJJord  12132. 

Signi/icance.— This  is  the  lirst  report  of  this  species  from  West  Virginia.  This 
European  species  has  been  reported  to  cxcur  from  Maine  to  Maryland  along 

the  east  coast  and  from.  New  Jersey  through  Illinois  as  far  vv^est  as  Minnesota. 

This  introduced  species  occurs  in  the  lollovv'ing  surrounding  states:  Ohio,  Penn- 
sylvania and  Maryland  (USDA  Plants  Database). 

POACEAE 

Chloris  verticillata  Nutt.— Marshall  Co.:  2.4  mi  N  along  St.  Rt.  2  from  the  Wetzel- 
Marshall  Co.  line,  dry  gravel  soil  in  open  riverbottom  field,  18  Sep  1980,  E.E.  Estep 
1367. 

Signi/icance.— "Report  as  new  record  for  WV  in  1981"  on  annotation,  how- 
ever apparently  never  published.  This  native  species  occurs  in  Pennsylvania, 

Ohio,  Maryland,  Kentucky  and  Virginia  (USDA  Plants  Database). 

Hordeum  vulgare  L.— Pendleton  Co.:  along  North  Fork  River,  field,  1  Jun  1940, 
H.A.  Davis  &  T.  Davis  3633.  Randolph  Co.:  Fluttonsville,  along  roadside,  6  Jun 
1945,  H.A.  Davis  &  I  Davis  6678. 

Significance.— M/est  Virginia  was  one  of  only  two  states  in  the  US  not 
having  reported  this  exotic  species  (the  other  state  is  Georgia)  (USDA  Plants 
Database). 

Secale  cereale  L.— Ohio  Co.:  Wheeling,  Thomson's  fiill,  23  Jun  1877,  G. 
Guttenhergs.n. 

Significance.— West  Virginia  is  one  of  only  two  states  in  the  US  not  having  re- 
ported this  exotic  species  (other  is  Oklahoma)  (USDA  Plants  Database). 
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ROSACEAE 

Rubus  elegantulus  Blanch —Randolph  Co.:  W  side  of  river  at  Old  Cheat  Bridge, 

9  Jul  1972,  E.E.  Hutton  D-16157. 

Signi/iccjnce.— This  is  the  first  report  ot  this  species  from  West  Virginia.  This 
record  is  the  southern  limit  for  this  native  species,  which  ranges  from  Maine  to 

Pennsylvania  and  is  disjunct  in  Wisconsin. 

Rubus  immanis  Ashe— Hampshire  Co.:  in  Gunbarrel  ITollow  near  Capon  Bridge, 
IJul  1948,  H.A.  Davis  &  T.  Davis  8575.  Nicholas  Co.:  Mt.  Nebo.  on  bank  betv^'een 

road  and  run,  26  Aug  1947,  H.A.  Davis  &  T.  Davis  8279. 

Sign i/icance.— Sheets  have  Ruhusjugosus  written  in  14. A.  Davis'  handwrit- 
ing. Davis  (1990),  synonymizes  R.jugosus  with  R.  immanis.  This  native  species 

also  occurs  in  Pennsylvania,  Kentucky,  and  Virginia  (USDA  Plants  Database). 

Rubus  meracus  Bailey — Nicholas  Co.:  Strouds  Creek,  sandy  ballast  along  rail- 
road, 4  Jul  1946,  H.A.  Davis  &  T.  Davis  7'^09.  Webster  Co.:  near  Nicholas  Co.  line, 

along  road  from  Camden-on-Gauley,  1  Jun  1949,  H.A.  Davis  &  T.  Davis  8765\ 

Strouds  Creek,  near  Stemple's  garden,  across  railroad,  2  Jun  1949,  H.A.  Davis  & 
T.  Davis  8763;  Strouds  Creek  at  Grassy  Run,  25  Jun  1953,  H.A.  Davis  &  T.  Davis 
10376. 

Signi/icance.— Determined  by  IVI.R  V/idrlechner  2001.  First  report  for  the 
state.  This  native  species  also  occurs  in  Pennsylvania  and  Kentucky  (USDA 
Plants  Database). 

Rubus  porteri  Bailey— Tucker  Co.:  Roaring  Plains,  N  of  Dolly  Sods,  at  picnic 
grounds,  3  Sep  1960,  W.H.  Davis  &  Mrs.  W.H.  Davis  12985. 

Significance.— Sheets  have  written  in  H.A.  Davis  handwriting,  R.  porteri. 

A.M.  Fuller  m  1970  added  "has  all  the  earmarks  lor  R.  porteri.''  Although  con- 
sidered as  a  synonym  ofR.  h  ispidus  by  some,  we  are  following  the  most  current 

classification  of  Davis  et  al.  (1967).  Previously  thought  to  be  endemic  to  Penn- 
sylvania. 

VIOLACEAE 

Viola  _malteana  House  [V.  conspersa  _rostrata]— Monongalia  Co.:  White  Day 
Creek,  rocky  woods,  26  Apr  1942,  H.A.  Davn  &  T.  Davis  5308. 

Signi/icancc— Determined  by  H.A.  Ballard,Jr  in  1991.  First  report  for  West 
Virginia.  This  native  hybrid  also  occurs  m  Ohio  and  Pennsylvania  (USDA  Plants 
Database). 

DISCUSSION 

As  a  result  of  this  study  the  number  ol  species  known  from  West  Virginia  has 

increased.  The  most  notable  discovery  is  a  new  population  of  Corallorhiza 

maculata.  Specimens  were  collected  by  J.S.  Shriver,  A.  Shriver  and  C.  Smith  in 

July  1993  and  June  1994  in  Pocahontas  County.  Corallorhiza  maculata  var 
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occidcntalis  was  recently  rated  by  West  Virginia  Natural  Heritage  Program  at  a 

SI  ranking.  The  state  ranking  of  SI  indicates  that  the  taxon  is  considered  criti- 
cally imperiled. 
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ABSTRACT 

The  occurrence  of  Phalaris  arundinacea  L.,  Reed  canarygrass,  in  Texas  is  reported  and  a  key  to  the 

genus  Phalaris  in  Texas  is  provided. 

RESUMEN 

Se  reporta  la  presencia  de  Phalaris  arundinacea  L.,  en  Texas  y  se  provee  una  clave  para  el  genero 
Phalaris  en  Texas. 

During  the  week  of  May  20-23.  2002,  while  compiling  data  from  specimens  at 
the  herbarium  of  West  Texas  A&M  University  (WTS),  a  misidentified  speci- 

men of  Phalaris  arundinacea  L.  was  found  in  the  WTS  collection.  The  sheet, 

originally  identified  as  Phalaris  caroliniana  Walt.,  was  collected  by  Larry  C. 
Higgins  in  Hemphill  County,  Texas  on  June  29, 1978.  Visits  were  made  by  the 

authors  to  the  original  collection  site  to  determine  whether  the  species  still  oc- 
curred in  the  state.  In  July  2002,  the  species  could  not  be  found,  however  on 

July  23,  2003,  the  species  was  located  and  persisting  in  the  vicinity  of  Lake 

Kiowa  on  the  Shannon  Ranch  in  Hemphill  County,  Texas.  At  that  time  collec- 
tions were  made,  and  later  accessioned  at  the  S.  M.  Tracy  Herbarium  (TAES)  of 

Texas  A&M  University  in  College  Station,  Texas.  All  specimens  were  identi- 
fied using  Chase  (1951)  and  McGregor  et  al.  (1986),  and  subsequently  verified 

using  TAES  specimens. 
The  North  American  distribution  of  P.  arundinacea  is  documented  in  nu- 

merous sources.  Chase  (1951)  indicated  a  range  from  Canada  extending  south 

to  New  Mexico,  Oklahoma,  Missouri,  Kentucky,  and  North  Carolina.  Allred 
(1993)  cited  occurrences  in  San  Juan,  Rio  Arriba,  Mora  and  Lincoln  counties, 

SIOA  21(1 1:487-491. 2004 
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New  Mexico.  McGregor  et  al.  (1986),  reported  the  species  as  common  in  the 
northern  Great  Plains  but  rare  m  Oklahoma.  Phalaris  arundinacea,  was  not 

hsted  in  Louisiana  by  Allen  (1992)  nor  in  Texas  by  Correll  andjohnston  (1979), 

Gould  (1975)  and  Hatch  et  al.  (1990).  Jones  et  al.  (1997)  listed  P.  arundinacea  L. 

var  p]cta  L.  as  being  in  the  state,  however  this  is  a  cultivated  variety.  No  records 

for  the  species,  in  Texas,  were  found  ni  collections  at  the  University  ol  Texas 

(TEX/LL)  or  at  The  Botanical  Research  Institute  of  Texas  (BRIT).  Inc|uiries  were 
sent  to  curators  of  herbaria  in  Oklahoma  (OKL,  OKLA,  WOH)  and  New  Mexico 

(NMCR,  SNM,  UNM).  None  reported  having  collections  of  P  arundinacea  from 
Texas. 

Phalaris  arundinacea  was  collected  from  the  Sf:  end  of  l^akc  Kiowa,  NF  ol 

Lake  Marvin  in  east-central  ITemphill  County,  Texas.  Lake  Kiowa  is  a  small  to 
moderate  size  lake,  ca.  7  hectares,  which  is  led  by  Boggy  Creek  and  the  Dry  Fork 

of  Boggy  Creek,  just  N  of  the  Canadian  River  At  the  site,  P.  arundinacea  is  lo- 

cally abundant  as  an  understory  species  along  the  SE  margin  ol  the  lake  in  as- 
sociation with  Spartina  pectinata  Link, Jimcu.s,  Carex,  Salix,  Baccharis, 

Cephu  iti nf  h u.s ()cc ! tic n f c; h-s'l-.,Sc';rpu,s- pa! I iticKBritt.)  Per n.,T)'phd,  and  other  veg- 
etation  associated  with  mesic  to  wetland  habitats.  Although  the  water  level  had 

dropped  by  the  time  ol  collection,  there  was  evidence  to  indicate  the  site  was 

inundated  earlier  in  the  season.  The  typical  habitat  lor  this  species  is  meadows, 

stream  banks,  ditch  banks,  lake  margins,  or  ffoating  in  water,  Correll  and  Correll 

(1972),  Arnow  (1987)  and  Yatskievych  (1999).  The  Hemphill  County  material 

appears  to  be  at  the  southern  limits  ol  its  distribution  where  it  grows  under  the 

canopy  ol  shrubs  and  trees.  This  makes  finding  the  species  more  difl  icult  com- 
pared to  the  populations  m  its  northern  distributions.  This  species  may  have 

been  introduced  to  Hemphill  County  when  the  lakes,  where  it  is  lound,  were 

created.  This  species  is  distinguished  trom  the  other  Phalaris  species  m  Texas, 

by  the  presence  ol  an  obvious  rhizome,  being  perennial,  and  having  two  reduced 

1  lorets  that  are  equal  in  length.  Phalaris  species  in  Texas  are  described  in  Gould 

(1975),  with  the  exception  of  P.  arundinacea. 

Phalaris  arundinacea  L ,  Sp  Pi  55  1753  (Fig.  1) 

Strongly  rhizomatous  perennials.  Culms  50-160  cm  tall,  erect.  Leaves  basal  and 

cauline.  Sheath  margins  open.  Ligiiles  5-9  m  m  long,  membranous,  obtuse  (.some- 

times lacerate),  decurrent.  Blades  to  35  cm  long,  to  16  mm  wide,  i  lat.  Panicles  6- 
16  cm  long,  contracted,  cylindrical  (compact  and  sometimes  lobed  basally). 

Spikelets  4-6.5  mm  long.  Glumes  4-6.5  mm  long,  subec(ual,  laterally  compressed 

(keeled),  mid-vem  wingless,  3-veincd,  apiculate.  Sterile  floret  lemmas  1-2.5  mm 

long,  subulate,  appressed  pubescence,  brownish.  Fertile  floret  lemmas  3-4  mm 

long,  ovate,  glabrous  to  pubescent,  tertile  floret  paleas  2.7-3.6  mm  long,  ap- 
pressed pubescence.  Chromosome  numbers  In  =  14,  28,  42,  56,  and  ancuploid 

counts.  Floweting  period  May-June. 
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Fi6. 1 .  Phalaris  c7/'i/Ai(//noceo:c7.floret,showing  fertile  and  sterile  lemmas;  6,spikelet  showing  tiie  strongly  keeled  glumes, 
fertile  lemma,  palea,  and  anthers;  f,  panicle,  interrupted  below;  (/,  leaf  sheath,  ligule,  blade,  and  node;  e,  habit,  showing 

creeping  rhizome;  f,  upper  part  of  culm,  showing  panicle.  (Used  with  permission:/!  flora  of  the  Marshes  of  California. 

Herbert  L.  Mason.  University  of  California  Press.  1957) 
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Specimens  examined,  TEXAS.  Hemphill  Co.:  the  old  Boy  Scout  Camp  12  mi  E  of  Canadian,  29  Jun 

1978,  Higgin.s- 12099  (WTUJ;  i_ake  Kiowa,  12  mi  E  of  Canadian,  23  Jul  2003,  Hatch  and  Hatch  8390 
(TAES). 

A  KEY  TO  THE  SPECIES  OF  PHALARIS  IN  TEXAS 

1.  Plants  perennial;  rhizomes  present. 

2.  Lower  florets  2,  about  equalin  length,  1-2.5  mm  long      P.  arundinacea 

2   Lower  florets  1  or  2,  unequal  in  length,  one  0,5  mm  long,  longer  one  1  -2  mm 

long    P.  aquatica 

1.  Plants  annual;  rhizomes  absent. 

3.  Reduced  florets  1,  scale-like   P.  minor 

3,   Reduced  florets  2,  scale-like, 

4.  Reduced  florets  broad,  more  than  one-half  the  length  of  the  perfect  floret 

   P.  canariensis 

4,   Reduced  florets  subulate,  less  than  one-half  the  length  of  the  perfect  floret, 

5,   Reduced  florets  0.4-0,8  mm  long    P.  brachystachya 

5.   Reduced  florets  1-5  mm  long. 

6.  Panicles  2-7  cm  long;culm5  to  70  cm  tall   P.caroliniana 

6.  Panicles  6-15  cm  long;culms  60-150  cm  tall    P  angusta 
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SILENE  CONOIDEA  (CARYOPHYLLACEAE)  NEW  TO  TEXAS 
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College  Station,  Texas  77845-3258,  U.S.A. 

Silene  conoidea  L.,  Conoid  Catchfly  or  Cone  Catchfly,  is  an  annual  or  biennial 

native  to  Europe.  It  can  be  weedy  m  temperate  regions  and  has  been  recorded 

in  the  U.S.  from  CaUfornia,  Colorado,  Delaware,  Idaho,  Maryland,  Missouri,  Mon- 
tana, Nevada,  Oregon,  and  Washington  (USDA,  NRCS  2004).  The  species  was 

not  listed  for  Texas  by  Correll  and  Johnston  (1970)  or  by  Jones  et  al.  (1997).This 
is  the  first  report  of  its  occurrence  m  the  state. 

In  March  of  2003,  two  plants  were  found  growing  in  a  vegetable  garden  at 
Peaceable  Kingdom  Farm  near  Washington,  in  Washington  County.  Vaccaria 

hispanica  (P.  Mill.)  Rauschert,  uncommon  in  the  area,  was  collected  nearby.  The 
garden  owners  suspect  the  seeds  of  both  may  have  been  introduced  in  a  load  of 
turkey  manure. 

Voucher  specimen:  U.S.A.  TEXAS.  Washington  Co.:  Peaceable  Kingdom  Farm,  Washington,  Mt.  Falls 

School  Road,  vegetable  garden,  27  Mar  .2003,  Loring,  Winston-Mizc.and  Mizc  03^62  (TAMUJ.  Images 

of  the  V^''ashington  County  plants  may  be  seen  at  http://www.csdl.tamu.edu/FLORA/cgi/ 
galleryquery?q=silene+conoidea. 

Silene  conoidea  somewhat  resembles  S.  antirrhina  L.  (native  to  North  America) 

and  S.gallica  L.  (introduced),  but  it  is  larger  in  all  respects.  The  leaves  are  lan- 
ceolate to  oblanceolate,  to  1  cm  or  more  wide.  The  flowers  are  pink  to  purplish 

or  white,  with  the  petal  blades  8-12  mm  long  and  entire  to  toothed  or  notched. 
The  most  distinctive  feature  is  the  synsepalous  calyx,  which  is  18-30  mm  long 
and  strongly  inflated-conic  at  maturity,  with  about  20~30  strong  ribs  (Gleason 
&  Cronquist  1991;  Hickman  1993). 

Silene  conica  L.,  another  European  species,  is  very  similar  but  has  petal 

blades  only  3-6  mm  long  and  a  mature  calyx  only  12-17  mm  long  (Gleason  & 

Cronquist  1991).  It  has  been  collected  in  the  U.S.  from  Delaware,  Maryland,  Mas- 
sachusetts, Michigan,  New  Jersey,  New  York,  Ohio,  Oregon,  and  Washington 

(USDA,  NRCS  2004).  It  may  eventually  be  found  in  Texas. 

Though  the  owners  of  Peaceable  Kingdom  do  not  plan  to  let  5.  conoidea 
recur  on  their  property,  this  is  a  species  known  to  be  weedy  and  it  should  be 
watched  for 
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ABSTRACT 

Recent  col  lections  of  Cyperus  dnimniondii  Tor  v.  iSj  Hook,  rrom  Texas  coastal  prairies  known  as  "Nash 
Prairie"  and  "Bailey's  Prairie"  are  reported  along  with  ecological  notes  and  a  synopsis  of  its  Texas 
distribution. 

RHSUMEN 

Se  citan  colectas  recientes  de  Cypcrus  drummondii  Torr  &  Hook,  de  las  praderas  costeras  de  Texas 

conocidas  como  "Nash  Prairie"  y  "Bailey's  Prairie".  Se  afiaden  notas  ecologicas  notes  y  una  sinopsis  de 
su  distribucion  en  Texas. 

Carter  et  al.  (1999)  recognized  Cyperus  drummondii  Torr.  &  Hook,  as  distinct 

from  C.  vircns  Michx.  and  provided  maps  of  the  distribution  of  botfi  taxa  in  the 

southeastern  United  States.  Cyperus  drummondii  has  been  scarcely  collected 

in  Texas.  Beside  the  type  collection  by  Thomas  Drummond,  Denton  (1978)  re- 
ported only  two  other  collections  from  Texas,  Cory  50890  (US)  and  Hall  s.n.  (F). 

In  addition  to  these,  Carter  et  al.  (1999)  reported  Jones  719  (US).  In  Texas,  this 

taxon  appears  to  be  rare  and  restricted  to  the  upper  portion  of  the  Gulf  Prairies 
and  Marshes  as  defined  by  Gould  (1975).  Recently  while  conducting  surveys  of 

botanical  resources  on  private  property  in  Brazoria  County,  collections  of 

Cyperus  drummondii  were  made  from  populations  encountered  on  large  tracts 

of  moderately  disturbed  to  relatively  undisturbed  coastal  prairie.  These  collec- 

tions fill  gaps  in  the  distribution  of  this  poody  understood  taxon.  Since  perti- 
nent works  (Torrey  1836;  Kiikenthal  1935-1936;  Denton  1978;  Carter  et  al.  1999; 

Tucker  et  al,  2003)  include  scant  information  on  the  distribution  and  ecology 

of  C  drummondii  in  Texas,  the  following  notes  and  synopsis  of  its  distribution 

are  provided. 

Distinguishing  Characteristics 

Specimens  were  easily  distinguished  from  C  virens  by  key  characters  and  dia- 
grams provided  by  Carter  et  al.  (1999).  Upon  critical  examination,  the  ratio  of 

achene  length  to  scale  length  is  sufficient  to  separate  the  taxa.  Cyperus  drum- 
mondii is  also  taller,  has  fewer  and  shorter  primary  inflorescence  bracts,  and 
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fewer  sessile  to  sub-sessile  primary  peduncles.  As  Carter  et  al.  (1999)  suggested 
these  characters  are  best  observed  in  the  field. 

Habitat 

Cyperus  drummondii  was  rare  to  locally  common  in  poorly  drained,  fme  sandy 
loam  and  clayey  soils  of  prairie  depressions  mapped  as  Edna  fine  sandy  loam 
(Crenwelge  et  al.  1981).  These  large  tracts  were  topographically  intact  as  was 
evident  by  numerous  pimple  mounds.  A  composite  list  of  closely  associated 
species  for  ail  sites  includes:  AxonopusJissiJoUm  (Raddi)  Kuhlmann,  Bohemia 

diffusa  Ell,,  Croton  capitatus  Michx.  var  Undhcimen  (Engelm.  &  Gray)  Miill., 
Cyperus  entrerianus  Boeck.,  C  haspan  L.,  Diodia  virgmiana  L.,  Eryngium 

yucciJoliumM\chx.,HcluinthusangustifoliusL.,HydrokaovataNmt.exChoisy, 
juncus  brachycarpus  Engelm.,  Lcersia  hcxandra  Sw.,  Ludwigia  linearis  Walt., 

Panicum  hemitomonSchuh.,P.hiansE\\.,P.virgatumL.,Paspalumfloridanum 

Michx.  var.  Jloridanum,  P.  plicatulum  Michx.,  Polygonum  hydropiperoides 
Michx.,  Rhynchospora  caduca  Ell,  R.  corniculata  (Lam.)  Gray  R.  indianolensis 

Small,  Rudheckia  nitida  Nutt.  var  texana  Perdue, Seshania  drummondii  (Rydb.) 
Cory, SohdagotortifoUa  Ell.,  TndcnsstricLusiNult.)  Nash,  Tripsacumdactyloides 
(L.)  L., and  Vernonia  missurica  Raf. 

Specimens  examined,  TEXAS.  Brazoria  Co.:  Nash  Ranch;  hay  meadow  W  of  CR  25,  about  8.7  mi  N  of 

its  intersection  with  Hwy,  35  in  West  Columbia,  25  Aug  2003,  Rosen  &  Carr  2590  (SBSC,  TAF.S),  and 

19  Sep  2003,  Roicn  2631  (.TEX,  VSC);  Nash  Ranch;  Head  of  the  Creek  Pasture  W  of  Hwy,  35,  about  2,7 

mi  Sot  its  intersection  with  FM  1462  in  Damon,  25  Aug  2003,  Rosen  &  Carr  2605.  (BRIT,  VSC);  Bailey's 
Prairie;  W  of  FM  521,  approximately  ,4  ini  SVV  of  its  intersection  with  Hwy  35,  W  of  Angleton,  17  Dec 

2003,  Rosen  &  Langc  2684  (MICH,  VSC),  Goliad  Co.:  8  mi  S  of  Coleio  Creek,  S  of  Victoria  on  Hwy.  77, 
hydric  roadside  ditch,  frequent,  06  Jan  1Q88  Jones  7!9  (TAES),  Harris  Co.:  Houston,  1872.  Hall  sn.  (F 

mixed  with  Cyperus  vi  rens).  Orange  Co.:  Growing  in  shallow  water,  6.5  mi  W  of  Orange.  16  Nov  1945 
Cory  50890  (LL). 
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Ruppia  cirrhosa  (Pentagna)  Grande  has  been  recently  collected  from  Lake  Gran- 
bury  in  Hood  County  and  Possum  Kingdom  Lake  in  Palo  Pinto  County  both  in 

North  Central  Texas.  The  species  was  found  at  multiple  locations  in  Lake  Gran- 
bury  in  association  with  Stuckenmpectinata  (L.)  Boerner  In  Possum  Kingdom 

Lake  the  plant  was  collected  in  only  one  location,  a  shallow  area  called  the  Pea- 
nut Patch.  In  both  reservoirs,  the  species  was  submersed,  had  long  stems  rooted 

m  the  sediment  in  water  less  than  two  meters  deep,  and  was  abundant  in  the 
locations  where  it  was  found. 

Voucher  specimens:  TEXAS.  Hood  Co.:  Lake  Granbury,  appro,\'imately  0.3  mi  ENE  of  Mallard  Pointe, 
6  Aug  2003,  Morgan  599  (BAYLU);  Lake  Granbury,  approximately  0.05  mi  SW  of  intersection  of  Port 

Ridglea  Drive  and  East  Port  Ridglea  Court,  6  Aug  2003,  Morgan  562  (BAYLU);  Lake  Granbury  ap- 
proximately 0.09  mi  SW  of  terminus  of  East  Port  Ridglea  Court,  Morgan  564  (BAYLU);  Palo  Pinto 

Co.:  Possum  Kingdom  Lake  at  the  Peanut  Patch  S  of  Caudill  Mountain,  N  32.89253.  W  98,5067L  27 

Aug  2003,  Morgan  601  (BAYLU). 

Lake  Granbury  has  a  normal  water  surface  elevation  of  693  feet  above  mean 
sea  level.  At  normal  water  surface  elevation,  Possum  Kingdom  Lake  is  1,000 

feet  above  mean  sea  level.  Lake  Granbury  lies  on  the  dividing  line  of  the  Black- 

land  Prairie  Ecoregion  and  the  Oak  Woods  and  Prairie  Ecoregion,  while  Pos- 
sum Kingdom  Lake  lies  in  the  Rolling  Plains  Ecoregion.  The  terrain  around  both 

reservoirs  is  varied,  with  rolling  topography  near  the  headwaters,  and  becomes 

increasingly  rugged  towards  the  dam.  Lake  Granbury  is  slightly  saline  with  an 
annual  average  chloride  concentration  of  642  mg/L,  an  annual  average  sulfate 

concentration  of  228  mg/L,  and  an  annual  average  total  dissolved  solids  con- 
centration of  1269  mg/L.  Possum  Kingdom  Lake  is  also  saline  with  an  annual 

average  chloride  concentration  of  995  mg/L,  an  annual  average  sulfate  concen- 
tration of  364  mg/L,  and  an  annual  average  total  dissolved  solids  concentra- 

tion of  1,801  mg/L.  Ruppia  is  known  to  frequent  water  with  high  calcium  and 
sulfur  concentrations  (Haynes  2000). 

In  North  America,  Ruppia  has  been  treated  as  part  of  the  Najadaceae 

(Steyermark  1963),  the  Potamogetonaceae  (Thome  1992),  the  Ruppiaceae 
(Correll  and  Johnston  1970,  Haynes  2000),  the  Zannichelliaceae  (Small  1933), 
and  the  Zosteraceae  (Fernald  1950).  We  are  following  Haynes  (2000),  the  most 

recent  account  of  the  North  American  species  available. 

SIDA  21(1 1:499-500. 2004 



500  BRIT.ORG/SIDA  21(1) 

The  genus  consists  of  about  ten  species  of  nearly  worldwide  distribution, 

with  two  species,  Ruppia  cirrhosa  and  R.  mantima  L.,  recognized  in  North 
America  (Haynes  2000).  Both  are  known  to  occur  in  Texas  (Turner  et  al.  2003). 

Ruppia  maritima  is  limited  to  the  Gulf  Coast  region  of  the  state  with  almost  all 
records  being  from  coastal  counties,  while  R.  ci  rrhosa  is  known  from  nine  coun- 

ties that  are  widely  scattered  m  the  Panhandle,  South  Texas  Plains,  along  the 

Pecos  River,  and  the  northeast  (Van  Zandt  Co.).  The  two  species  may  be  distin- 
guished by  peduncle  characteristics  (Haynes  2000).  The  peduncle  length  in  R. 

cirrhosa  is  greater  than  30  mm  and  the  peduncle  has  five  or  more  coils,  while  in 

R.  maritima  the  peduncle  is  2-25  mm  long  and  has  less  than  five  coils.  Haynes 
(2000)  also  mentions  that  R.  maritima  is  primarily  of  coastal  occurrence  and 

R.  cirrhosa  is  mostly  of  inland  occurrence.  This  is  the  first  report  of  the  genus 
and  species  for  the  area  treated  in  Diggs  et  al.  (1999). 
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ABSTRACT 

The  paper  evaluates  the  taxonomic  and  conservation  status  of  Osmovhxza  Upatriata  Constance  & 

R.H.  Shan.  The  available  phylogenetic  data  support  its  recognition  as  a  distinct  species,  it  has  a  highly 

restricted  distribution  on  Mt.  Livermorc  of  the  TransT'ecos  region  m  Texas,  as  well  as  in  Coahuila 
and  Nuevo  Leon,  Mexico.  Its  habitat  on  Nit.  Livermore  is  highly  restricted  within  the  mesic  Pifius 

strohijormis  community  where  it  is  associated  with  several  other  taxa  that  are  also  rare  in  Texas, 

such  as  Pohmoniur}!  paucijlorum  S.  Watson  subsp.  bmcklcyi  (Standi.)  Wherry  and  Aquilev,ia 

longissima  A.  Gray  The  population  of  O,  hipalnalci  on  Mt.  Livermore  is  small  (<  20  individuals), 

although  apparently  healthy,  with  a  full  range  of  age  structure.  Application  of  the  lUCN  Red  List 

criteria  shows  that  0.  hipatriata  is  an  endangered  species  [B2ab(iv)].  We  recommend  careful  moni- 
toring of  O.  hipalriata  and  its  associated  habitat,  and  restricted  access  to  its  only  known  locality 

within  the  United  States. 

RESUMEN 

En  este  articulo  se  evalua  el  estatus  taxonomico  y  de  conservacion  de  Osmorhiza  bipairiata  Con- 
stance &  R.H.  Shan.  Los  datos  filogeneticos  disponibles  apoyan  su  reconocimiento  como  una  especie 

independiente.  Tiene  una  distribucion  rnuy  resiringida  en  el  Mt.  Livermore  de  la  region  Trans-Pecos 
en  Texas,  asl  como  en  Coahuila  y  Nuevo  Leon,  Mexico.  Su  habitat  en  el  Mt.  Livermore  esta  rnuy 

restringido  dentro  de  la  comunidad  mesica  de  Pi  nussl  rohifo rmis,  donde  esta  asociado  con  otros  varies 

taxa  que  tambien  son  raros  en  Texas,  tale;  como  Folemon  i  urn  jid  11  ci/lori(m  S.Watson  subsp.  Iiinc/dcvi 

(Standi.)  Wherry  y  Aquilegia  longnsima  A.  Gray  La  poblacion  de  O.  bipcitriataen  el  Mt.  Livermore  es 

pequefia  (<  20  individuos),  aunque  aparentemente  saludable,  con  una  estructura  de  edad  con  el  rango 

complete.  La  aplicacion  de  los  criterios  lUCN  para  la  Lista  Roja  muestran  que  O.  hipatnaia  es  una 

especie  amenazada  [B2ab(ivj].  Recomendamos  un  control  cuidadoso  de  0.  hipatriata  y  su  habitat 
asociado.  y  acceso  restringido  a  su  unica  localidad  conocida  en  los  Estados  Unidos. 

SIDA  21(1):  501 -506.2004 
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INTRODUCTION 

Osmorhiza  Raf.  (Apiaceae  subfam.  Apioideae)  is  a  small  genus  of  approximately 
11  species,  including  nine  that  occur  in  North  America  (two  of  which  are  also 
disjunct  in  South  America)  and  one  each  m  Asia  and  the  central  Andes.  Mem- 

bers of  the  genus  are  characterized  by  their  deep  brown  to  black,  linear  to  ob- 
long, fusiform  toclavate  fruits  that  are  slightly  compressed  laterally  and  have  a 

caudate  basal  appendage  and  filiform  ribs,  which  in  most  species  bear  numer- 

ous retrorse  bristles  (Lowry  &  Jones  1984).  Several  recent  molecular  phyloge- 
netic  analyses  have  shown  that  Osmorhiza  is  monophyletic  and  that  it  is  most 

closely  related  to  the  Old  World  genera  Myrrhis  Mill,  and  Gcocaryum  Coss. 
(Downie  et  al.  2000;  Wen  et  al.  2002;  Yoo  et  al.  2002).  These  studies  have  also 

indicated  that  all  the  New  World  members  of  Osmorhiza  evolved  from  a  com- 

mon ancestor  that  arrived  from  Asia,  where  the  genus  appears  to  have  origi- 
nated (Wen  et  al.  2002).  Within  the  New  Wodd  clade,  a  group  of  largely  west- 

ern North  American  species  forms  a  well  supported  subclade  that  probably 
diversified  relatively  rapidly  Two  of  these  species,  0.  herteroi  DC.  and  0. 
depauperata  Phil,  have  subsequently  dispersed  into  the  Great  Lakes  area,  east- 

ern North  America,  and  southern  South  America,  and  another,  0.  mexuana 

Griseb.,  has  an  interrupted  range  from  northern  Mexico  to  northern  Argentina, 

while  the  remaining  species  occupy  relatively  narrow  geographic  ranges  in  the 
western  United  States  (Lowry  &  Jones  1984;  Wen  et  al.  2002). 

Specimens  attributed  to  one  of  these  species,  Osmorhiza  bipatriata  Con- 
stance &  R.H.  Shan,  were  first  collected  on  September  28, 1935,  by  L.C.  Hinckley 

on  Mt.  Livermore  in  the  Davis  Mountains  of  the  Trans-Pecos  region  in  Texas 
(Hinckley  408,  SRSC).  Constance  &  Shan  (1948)  described  this  sweet  cicely 
(herein  referred  to  as  the  bipatriate  sweet  cicely)  from  the  Davis  Mountains  and 

northern  Mexico  as  a  species  new  to  science  based  on  a  later  collection  by 
Hinckley  (26  Jul  1937,  LC.  Hinckley  s.n.;  holotype  at  NY  and  isotypes  at  ARIZ 
and  GH).  Constance  &  Shan  chose  the  epithet  to  reflect  the  presence  of  0. 

bipatriata  m  two  countries  as  well  as  the  two  nationalities  of  its  authors.  Lowry 
&  Jones  (1984)  reported  several  morphological  intermediates  between  0. 

bipatriata  and  O.  mexicana  collected  from  sites  in  northern  Mexico,  including 
on  Cerro  Potosi  in  Nuevo  Leon,  where  the  two  taxa  occur  sympatrically  These 

intermediates  prompted  them  to  reduce  0.  bipatriata  to  a  subspecies  of  O. 
mexicana.  Recently  Turner  ct  al.  (2003)  recognized  the  taxon  as  a  variety  of  0. 
mexicana  because  he  chose,  somewJiat  arbitrarily  not  to  use  the  rank  of  sub- 

species in  his  work  (B.L.  Turner,  pers.  comm.). 

TAXONOMIC  STATUS 

Phylogenetic  analyses  conducted  m  the  last  several  years  using  sequence  data 
from  the  nuclear  ribosomal  ITS  regions  and  the  chloroplast  nx/hF  gene  and  t  rnL- 
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F  regions  (Downie  et  al.  2000;  Wen  et  al.  2002;  Yoo  et  al.  2002)  suggest  that 
Osmorhizci  mexicana  and  0.  bipatriata  do  not  form  a  monophyletic  group  and 
indicate  that  they  show  considerable  divergence  in  their  sequence  profiles  of 
these  markers  (e.g.,  1.415%  divergence  between  the  ITS  sequences).  In  the  ITS 

phylogeny,  the  positions  of  the  two  taxa  are  unresolved,  although  both  are 
closely  related  to  other  western  North  American  members  of  Osmorhiza 
(Dowme  et  al.  2000;  Wen  et  al.  2002).  The  chloroplast  data  set  suggests  that  0. 

hipatriata  is  most  closely  allied  to  O.  depauperata  (Yoo  et  al.  2002).  The  avail- 
able data  thus  do  not  support  the  inclusion  of  0.  hipatriata  within  O.  mexicana 

at  an  infraspecific  level.  The  phylogenetic  data  suggest  instead  that  it  should 
be  treated  as  a  distinct  species,  as  initially  proposed  by  Constance  &r  Shan  (1948), 

using  either  the  phylogenetic  (Nixon  &  Wheeler  1990)  or  the  lineage  (de  Queiroz 
2000)  species  concept.  While  the  presence  of  morphological  intermediates  in 
northern  Mexico  would  appear  to  be  incompatible  with  the  recognition  of  0. 

hipatriata  using  the  classical  morphological  species  concept,  as  supported  by 
Cronquist  (1978),  the  phylogenetic  data  suggest  that  these  intermediates  may 

represent  interspecific  hybrids  or  perhaps  may  have  resulted  form  introgres- 
sion  between  0.  hipatriata  and  0.  mexicana.  Detailed  analyses,  however,  will 
be  required  to  assess  the  origin  of  these  intermediates. 

Osmorhiza  hipatriata  differs  from  its  congeners  by  its  small  (9-11  mm  long) 
and  glabrous  fruits,  which  are  Imear-fusiform  and  taper  into  a  short  beak  at 
the  apex,  and  by  its  very  short  styles  [0.5-0.75  mm  long  (Lowry  &  Jones  1984)1 

Based  primarily  on  fruit  mo.'phology,  Constance  &  Shan  (1948)  placed  0. 
hipatriata  in  subgen.  Glycosma,  but  commented  that  it  possessed  characters 
intermediate  with  members  of  the  typical  subgenus,  in  particular  with  regard 
to  its  involucel,  styles  and  stylopodium,  which  are  similar  to  those  of  O. 

mexicana,  which  belongs  to  sect.  Mexicanae  of  subgen.  Osmorhiza  (see  Con- 
stance &  Shan  1948;  Lowry  &  Jones  1984).  Our  molecular  phylogenetic  studies 

(Wen  et  al.  2002;  Yoo  et  al.  2002)  show  that  O.  hipat  riata  possesses  a  large  num- 
ber of  unique  molecular  nucleotide  substitutions,  suggesting  its  antiquity. 

Osmorhiza  hipatriata  is  thus  perhaps  best  described  as  a  relict  species,  which 
has  survived  in  mesic  habitats  In  the  northeastern  Chihuahuan  Desert,  which 

have  undergone  a  gradual  drying  since  the  late  Tertiary  (Graham  1993). 
An  illustration  of  Osmorhiza  hipatriata  is  found  in  Lundell  &  collaborators 

(1961:  plate  42).  Lowry  &  Jones  (1984)  provided  comprehensive  information  on 
its  morphology  and  distribution  and  cited  specimens  from  both  Texas  and  Mexico 
deposited  in  various  herbaria.  Below  are  some  additional  specimens  from  Texas 
that  we  have  examined,  but  which  were  not  seen  by  Lowry  &  Jones  (1984). 

U.S.A.  Texas.  Jeff  Davis  Co.:  Madera  Car  yon.  Ml.  laverrnore,  28  Sep  1935.  in  fr..  Hintkhy408iSRSC)\ 

in  wet  soil  of  spring  in  Madera  Canyon,  Mt.  Livermore,  23  Jul  1945.  in  young  fr,  Hinckley  3489  iSRSC); 

at  the  upper  spring  of  Madera  Canyon,  NW  slope  ot  Mt.  Livermore.  7300  ft,  1 2  Sep  1947,  in  Ir.,  Warnock 

&  Hinckley  4M7 [SRSO:  rare  at  upper  spring  in  Madera  Canyon  on  Mt.  Livermore.  Davis  Mountains, 
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igneous  soil,  7500  ft,  11  Sep  1947,  in  fr.  Warnock  &  Hinckley  7479  (SRSC);  infrequent  in  igneous  soil 

on  upper  Madera  Canyon  of  Mt.  Livermore,  7300  ft.  23  Aug  1Q68,  Warnock  230J5  (SRSC);  upper  Mad- 

era Canyon,  Tobe  Spring,  NW  of  Mt.  Livermore.  just  abo\'e  a  large  horsesfioe  wall,  in  deep  mesic  can- 

yon under  Pmusstivhifoimis-  Qucicus^amhcUi  -  jumpciusdcppcana  lorest,  associated  with  Rham- 
nus  hetulijolia,  Symphoricarpos  oreophilus,  Aquilegia  longissima.  Polcmonium  paucijlorum  subsp. 

hinckleyi, Salvia  arizonica.  Geranium  caespitosa.  Vitisarizonica.  Ptelea  trifoliata.  Galium  sp..  and 

Thalici  rum  sp.,  N30°38.364',  VV104°10.746',  7242  ft.,  23  Aug  2003,  \n  fl  &  fr,  Wen  el  al.  7265  {P}. 

CON.SERVATION  C0NSIDERAT10N,S 

Osmorhiza  hipatriata  has  a  highly  restricted  distribution,  with  only  a  few  lo- 
calities recorded  on  Mt.  Livermore,  Te.xas,  and  in  Coahuila  and  Nuevo  Leon, 

Mexico.  Until  recently,  all  of  the  collections  Irom  Texas  were  made  by  L.C. 

Hinckley  and  Barton  Warnock  (perhaps  from  the  same  locality),  the  most  re- 
cent of  which  dates  from  1Q68  (Warnock  23015,  SRSC).  During  a  recent  study 

trip,  we  were  able  to  relocate  0.  bipatricita  on  the  northwestern  slope  of  Mt. 

Livermore.  A  single,  small  population  was  found  on  23  August  2003,  compris- 

ing about  15  individuals,  including  5-6  young  seedlings,  it  occupied  a  small 
microhabitat  with  moist,  rich  soil  in  a  deep  mesic  canyon  under  Pmus 

strohiJormis-Quercus  gamhelii-Juniperus  deppeana  forest  that  differs  consid- 
erably from  most  of  the  surrounding  vegetation,  which  is  primarily  dominated 

by  ponderosa  pines  and  various  oak  species.  The  plants  of  O.  hipatriata  on  Mt. 

Livermore  were  highly  heterogeneous  phcnologically,  with  some  individuals 

observed  in  flower,  some  in  young  fruit,  and  others  in  mature  fruit,  in  addition 

to  a  lew  that  were  just  emerging  from  the  ground  after  a  recent  rain  shower, 

which  suggests  that  0.  bipatricita  is  particularly  sensitive  to  water  availability. 

Suitable  habitat  for  Osmorhiza  hipatriata  is  apparently  rare  in  the  Davis 

Mountains.  Although  the  population  we  studied  appears  to  be  healthy,  as  indi- 
cated by  the  presence  ol  a  full  age  structure,  from  young  seedlings  to  mature 

adult  plants,  it  is  small  (less  than  20  individuals)  and  only  persists  in  a  restricted 

microhabitat.  Despite  three  days  searching  the  mountain  for  comparable  habi- 

tat, we  were  unable  to  locate  any  other  populations.  We  thus  recommend  care- 
ful monitoring  of  the  only  known  population  in  the  United  States,  which  may 

require  controlled  access  to  ensure  its  continued  survival.  Osmorhiza  hipatriata 

also  occurs  sympatrically  with  two  other  rare  taxa  in  the  Davis  Mountains:  Po- 

kmonium  paucijlorum  S.  Watson  subsp.  hinckleyi  (Standi.)  Wherry;  and  Aq- 
uilegia longissima  A.Gray.  We  also  observed  two  additional  rare  species  (Qucrcu.s 

depressipes  Trel.  and  Aralia  hicrenata  Wooton  &  Standi.)  at  a  higher  elevation 
on  the  same  slope  of  Mt.  Livermore,  the  summit  of  the  Davis  Mountains. 

Osmorhiza  hipatriata  is  not  currently  listed  in  the  Texas  Threatened  and 

Endangered  Species  list  (Texas  Parks  &  Wildlife  Department  2003)  nor  in  the 

Threatened  and  Endangered  Species  System  [TESS  (U.S.  Fish  and  Wildlife 

Service,  2003,  http:/ / endangered.fws.gov)].  Application  of  the  lUCN  Red  List 

criteria  (lUCN,  2001;  see  also  http://www.iucn.org/themes/ssc/redlists/ 
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RLcats  2001hooklet.html)  shows,  however,  that  O.  hipatriata  is  an  endangered 
species  [B2ab(iv)]  because  it  has  an  area  of  occupancy  estimated  to  be  less  than 

500  km^  and  because  it  is  both  known  from  fewer  than  five  locahties  (cf .  Lowry 

&  Jones  1984:  fig.  17)  and  appears  to  have  a  dechning  number  of  subpopula- 
tions,  as  indicated  by  our  observations  on  Mt.  Livermore. 

Most  species  of  Osmorhiza  have  a  relatively  wide  distribution  (cf.  Lowry 
&  Jones  1984).  Along  with  O.glahrata  Phil.,  a  central  Andean  endemic,  and  O. 

hrachypoda  Torn,  found  only  in  California  and  Arizona,  O.  hipatriata  has  one 
of  the  most  restricted  ranges  in  the  genus.  In  the  case  of  0.  hipatriata,  this  may 
at  least  in  part  reflect  the  fact  that  its  fruits  lack  the  caudate  appendages  and 

retrorse  bristles  characteristic  of  most  members  of  the  genus,  which  are  pre- 
sumed to  play  a  role  in  dispersal  (Constance  &r  Shan  1948;  Lowry  &Jones  1984), 

as  suggested  for  the  widespread  0.  herteroi,  which  Cruden  (1966)  concluded 
was  bird  dispersed. 

In  conclusion,  Osmorhiza  hipatriata  is  a  distinct  species  with  a  long  evo- 
lutionary history.  It  appears  to  be  among  the  rarest  plant  species  in  the  United 

States,  with  a  single  known  population  of  less  than  20  individuals  occurring  in 
a  rare  habitat  in  the  Davis  Mountains  of  west  Texas.  Careful  studies  need  to  be 

conducted  to  investigate  its  reproductive  biology  seed  germination  and  dis- 
persal biology,  ecological  preferences,  and  conservation  genetics  to  develop  a 

suitable  management  plan  for  this  relict  species.  Comparative  analyses  of  its 

congeners  with  both  widespread  and  restricted  distributions  should  also  pro- 
vide insights  into  the  biology  of  0.  hipatriata  that  may  be  useful  for  its  conser- 

vation. Furthermore,  it  is  necessary  to  compare  the  Texas  population  with  those 

in  Coahuila  and  Nuevo  Leon,  M^exico  in  order  to  verify  that  they  are  indeed  con- 
specific,  as  suggested  by  their  morphology.  The  evolutionary  consequence  or 
impact  of  the  possible  hybridization  and  introgression  between  Osmorhiza 
hipatriata  and  O.  mexicana  also  needs  to  be  assessed. 

ACKNOWLEDGMENTS 

We  thank  the  Nature  Conservancy  of  West  Texas  for  granting  access  to  the  Davis 
Mountains  Preserve,  authorizing  our  field  study  on  Mt.  Livermore  in  August, 

2003,  and  providing  lodging  during  the  field  work;  we  are  grateful  to  John  Karges 

for  helpful  advice,  Patricia  Manning  for  field  assistance,  Mike  Powell  for  her- 
barium assistance,  permission  to  examine  the  specimens  at  SRSC,  and  valuable 

comments  on  the  manuscript,  B.L.  Turner  for  discussion  and  his  open- 
mindedness  of  accepting  the  species  status  of  Osmorhiza  hipatriata,  and  George 
Schatz  for  assistance  with  the  lUCN  Red  List  analysis.  Support  for  the  study 

was  provided  by  the  Field  Museum  of  Natural  History,  the  Chinese  Academy 
of  Science  (a  grant  of  Excellent  Overseas  Chinese),  and  the  National  Science 
Foundation  (DEB  0108536  to  JV/). 



506  BRIT.ORG/SIDA  21(1) 

REFERENCHS 

Constance,  L.  and  R.H.  Shan.  1948.  The  genus  Osmorhiza  (Umbeliiferae),  a  study  in  geo- 

graphic affinities, Univ.  Calif.Publ,  Bot.23:l  n-156. 

Cronquist,  a.  1  978.  Once  again,  what  is  a  species?  In.-  L.V.Knutson,  ed.  Biosystematics  in 

agriculture.  Allenheld  Osmun,  Montclair.  Pp.  3-20. 

Cruden,  R.W.  1 966.  Birds  as  agents  of  long-distance  dispersal  for  disjunct  plant  groups  of 

the  temperate  western  Hemisphere.  Evolution  20:51  7-532. 

De  Queiroz,K.  2000. The  general  lineage  concept  of  species  and  the  defining  properties  of 

the  species  categories.  In:  R.A.Wilson,  ed.  Species:  New  interdisciplinary  essays.  MIT 

Press,  Cambridge,  Massachusetts.  Pp. 49-89. 

DowNii;,  S.R.,  D.S.Katz-Downie,  and  K.Spalik.2000.A  phyiogeny  of  Apiaceae  tribe  Scandiceae: 

evidence  from  nuclear  ribosomal  DNA  internal  transcribed  spacer  sequences.  Amer.  J. 

Bot.  87:76-95. 

Graham,  A.  1 993.  Elistory  of  the  vegetation:  Cretaceous  (Maastrichtian)-Tertiary.  in:  Flora  of 

North  America  Editorial  Committee,  ed.  Flora  of  North  America  north  of  Mexico.  Ox- 

ford Univ.  Press,  New  York.  1 :57-70. 

IUCN.2001 ,  lUCN  Red  list  categories  and  criteria:Version  3.1 .  iUCN  Species  Survival  Com- 

mission,Gland,  Switzerland  and  Cambridge,  UK. 

LowRY  IfRPand  A.G.Jones.  1984.Systematics  of  Osmorhiza  Raf  (Apiaceae:  Apioideae).  Ann. 

Missouri  Bot.Gard.71:l  128-1 171. 

LuNrjELL,C.L.and  Collaborators.  1961. Flora  ofTexas, vol. 3. Texas  Research  Foundation,  Renner. 

Nixon,  K.C  and  Q.D.Wheeler.  1990.  An  amplification  of  the  phylogenetic  species  concept. 

Cladistics  6:21 1-223. 

Texas  Parks  and  Wildlife  Department.  2003. Texas  threatened  and  endangered  species.  Dis- 

tributed by  Texas  Parks  and  Wildlife  Department,  Austin. 

Turner,  B.L.,H.  Nichols,  G.Denny,  and  0.  Doron.  2003.  Atlas  of  the  vascular  plants  of  Texas.  Vol. 

1 .  Sida,  Bot.  Misc.  24.  Botanical  Research  Institute  of  Texas,  Fort  Worth. 

U.S.  Fish  and  Wldiife  Service.  2003.  Endangered  and  threatened  plants,  http:// 

endangered.fws.gov. 

Wen.J.,  P.RLowRY  ll.,J.WALrK,  and  K.-O.Yoo.  2002.  Phylogenetic  and  biogeographic  diversi- 

fications of  Osmorhiza  (Apiaceae).  Ann.  Missouri  Bot.  Card.  89:41 4-428. 

Yoo,  K.-O.,  RPLowRY  II, and  J.  Wfn.2002.  Discordance  of  chloroplast  and  nuclear  ribosomal 

DNA  data  in  Osmorhiza  (Apiaceae).  Amer.  J.  Bot.  89:966-971 . 



FIRST  RECORD  OF  CLITORIA  MARIANA  (LFGUMINOSAE) 
IN  WESTERN  TEXAS 

Brian  P.Oswald^  Mohammad  Bataineh 
Arthur  Temple  College  of  Forestry  ArthurTemple  College  of  Forestry 

Stephen  F  Austin  State  University  Stephen  F  Austin  State  University 

Nacogdoches,  TX  75965  U.S.A.  Nacogdoches,  TX  75965  U.S.A. 

boswald@sfosu.edu  mb_9606400l@yahoo.com 

Amanda  Rountree 
Arthur  Temple  College  of  Forestry 

Stephen  F.Austin  State  University 

Nacogdoches,  TX  75965  U.S.A. 

rour  tree_amando@hotmail.com 

The  genus  Cliioria  includes  35  species  that  are  mostly  common  in  warmer  parts 

of  the  world.  Common  names  ol  pigeon-wings  or  butterfly  pea  are  used  for  the 
entire  genus  (Correll  &Johnston  1996J.  Cliioria  mariana  L.  is  a  perennial  herb 

found  throughout  the  United  States,  including  eastern  Texas.  This  specific  spe- 
cies is  reported  as  frequent  in  eastern  and  central  Texas  and  infrequent  in  south- 
ern Arizona  from  the  Chiricahua  to  the  Baboquivari  Mountains,  thus  creating 

a  wide  gap  in  the  distributional  range  of  the  species  (Correll  &  Johnston  1996; 

Turner  et  al.  2003).  In  Arizona  it  is  found  under  junipers  and  live-oaks  m  rich 
soils  (Kearney  &  Peebles  1964).  Conlirmed  identification  of  this  species  was 

made  during  a  recent  study  ol  Pinus  pondavsa  L.  and  adjacent  communities 
within  the  Davis  Mountains  ol  west  Texas.  The  species  was  found  at  the  bottom 
of  a  slope  at  approximately  1900  m  elevation  where  the  soils  were  the  richest  in 

the  general  area  under  ponderosa  pine,  with  associated  species  including  Mexi- 
can Pinyon  (P.  cemhroides  Zucc.J,  Alligator  jumper  {juniperus  deppeana  Steud.), 

and  Texas  Madrone  (Arbutus  xalapensis  Buckl.).  This  is  the  westernmost  find- 
ing of  Clitoria  mariana  m  Texas.  The  isolated  finding  reported  here  supports 

similar  conditions  described  lor  southern  Arizona.  Clitoria  mariana  may  be 
found  in  other  scattered  locations  across  the  Madrean  Province. 

Voucher  Specimen:  U.S.A.  TEXAS.  Jeff  Davis  Co.:  TNC  Davis  Mountains  Preserve,  Madera  Canyon. 

W  104°  7'  30"  N  30°  39'  30",  elevation  1^00  m.  ponderosa  pine  community,  growing  in  sandy  loam 
soil,  14  Aug  2003,  Mohammad  Bataineh  and  Amanda  Rnunlrcc  J(SRSC). 
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BOOK  REVIEW 

John  Boik.  2001.  Natural  compounds  in  cancer  therapy:  promising  natural  &  antitumor 

agents  from  plants  &  other  natural  sources.  (0-9648280-1-4,  pbk.)  Oregon 
Medical  Press,  LLC.  325  10th  Avenue  North,  Princeton,  Minnesota  55371, 

U.S.A.  (Orders:  800-610-C768;  www.ompress.can).  $32.00, 521  pp.,  b/w^  charts, 

figures,  graphs,  and  tables,  13  appendices,  8  1/2"  x  11". 

Seldom  does  one  encounter  a  seminal  work  wherein  the  author  tackles  the  enormousl)'  complex 

immune  system,  the  intricacies  of  the  pathophysiological  process  involved  in  malignancies,  com- 
bined with  a  most  articulate  description  of  botanical  and  other  sources,  the  constituents  of  which 

possess  potent  anti-neoplastic  properties. 

The  book  is  divided  into  three  parts:  Paii  1:  Cancer  at  the  Cellular  Level,  is  comprised  of  Chap- 
ters 2  through  6,  and  is  preceded  in  Chapter  1  which  presents  background  infonnation  related  to 

Parts  I  and  II,  notably,  the  seven  strategies  for  cancer  mhibition;  Part  II:  Cancer  at  the  Level  of  the 

Organism,  and  Pari  UL  Clinical  Consulerations- 

The  topics  included  in  Part  I  consist  ot  the  following:  Mutations.  Gene  Expression,  and  Prolif- 

eration (Chp.  2);  Results  of  Therapy  at  the  Cellular  Level  (Chp.  3);  Growth  Factors  and  Signal  Trans- 

duction (Chp.  4);  Transcription  Factors  and  Redox  Signaling  (Chp.  5);  and  Cell-to-Cell  Communica- 
tion (Chp.  6). 

Several  interesting  and  salient  points  are  stressed.  The  central  driving  force  behind  the  trans- 
formation of  a  normal  cell  into  a  cancer  cell  is  mutation;  especially  through  the  expression  of 

oncogenes  and  decreased  expression  ol  tumor  suppressor  genes.  Both  normal  and  cancer  cells  prolif- 
erate in  response  to  the  same  signals,  but  in  cancer  the  proliferative  signals  exceed  apoptotic  signals. 

At  the  cellular  level,  successful  cancer  therapies  (1)  can  cause  cancer  cells  to  assume  more  normal 

morphology  and  function,  (2)  prevention  of  cancer  cells  to  enter  the  cell  cycle,  (3)  induction  of  cell 

death  through  apoptosis,  and  (4)  induction  ol  cell  death  through  necrosis.  The  first  three  of  these 

can  be  accomplished  by  a  variety  of  natural  compounds.  To  avoid  apoptosis  and  promote  prolifera- 
tion, cancer  cells  override  the  control  mechanisms  that  normally  regulate  these  processes  in  healthy 

cells.  Of  ten  cancer  cells  produce  their  cwn  growth  lactors,  signal  transduction  enzymes,  and  protein 

moieties.  0(  the  three  major  transcription  lactors.  cancer  cells  rely  on  abnormally  low  P53  protein 

activity  and  abnormally  high  NF-Kap[)a  Ikmd  API  activity.  Intercellular  communication  and  cell- 

matrix  interaction  are  vital  processes  linking  a  cell  to  its  environment.  Cancer  cells  Irequently  ex- 

hibit aberrant  forms  of  communication.  Increasing  E-cadherin  expression  and  increasing  gap  junc- 
tion communication  can  provide  uselul  strategies  in  cancer  treatment. 

Part  II  consists  of  Chapters?  through  12.  Topics  covered  include:  overview  of  Angiogenesis(Chp. 

7).  Natural  Inhibitors  of  Angiogenesis  (Clip.  8).  Invasion  (Chp.  9,  Metastasis  (Chp.  10),  The  Immune 

System  (Chp.  11),  and  Natural  Compounds  that  Affect  the  Immune  System  (Chp.  12),  A  number  of 

valuable  observations  were  noted.  While  angiogenesis  is  a  normal  part  ot  wound  healing,  it  is  the 

major  mainstay  supporting  tumor  growth.  Thediffci'ence  between  wound  heating  and  tumor  growth 
is  th4a  fact  that  angiogenesis  in  wound  healing  is  finite  and  self-limiting  but  completely  unchecked 

m  tumors.  A  targe  number  ol  compounds  are  capable  ol  inhibiting  angiogenesis.  especially  antioxi- 
dants, anticopper  complexes,  and  vitamins  A  anci  13,.  Combinations  including  genistein  have  shown 

real  promise.  Cancer  cells  produce  three  compounds  that  facilitate  invasion:  abnormal  matrix  com- 

ponents, enzymes  (collagenase  and  hyaluronidase)  that  digest  matrix  Components,  and  \'ariant  CD44 

suriace  proteins  that  aid  cell  migration.  Metastasis  is  a  five-step  process,  namely,  (1)  cell  detachment 

and  intravasation,  (2J  migration  through  circulatory  channels.  (3)  ai'rest  at  ;i  new  loctition.  (4J  ex- 
travasation, and  (5)  celt  proliferation  ard  angiogenesis.  it  is  highly  likeK  that  natural  compounds 
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could  play  a  signilicant  role  in  slowing  down  or  abrogating  metastasis.  The  response  of  the  immune 

system  to  cancer  m\'olves  two  major  processes:  (1)  innate  immune  response  independent  ol  the  tu- 
mor antigens,  and  (2)  adaptive  immune  responses.  Ideal  results  have  been  achieved  when  an 

immunostimulant  in  combination  with  materials  that  prevent  immune  system  evasion.  Release  of 

c\'tokines(II.-2  and  the  interferons)  plus  the  addition  ot  immune  stimulants  appear  to  have  the  great- 
est potential  for  therapy  together  with  inhibitors  ol  PGIi  2  or  other  specil  ic  immunosuppressive 

compounds. 

Part  111  consists  of  Chapters  13,  through  23.  Topics  covered  include:  Back-  ground  for  Part  III 
(.Chp.  f3).  Trace  Metals  (.Chp.  14),  Vitamin  C  and  Antioxidants  (Chp.  15).  Polysaccharides  (.Chp.  16), 

Lipids  (Chp.  17),  Amino  Acids  and  Related  Compounds  (Chp.  18),  Flavonoids  (Chp  19),  Non-f  lavonoid 

Phenolic  compounds  (Chp.  20),  Terpenes  (Chp.  21),  Lipid-soluble  Vitamins  (Chp,  22),  Natural  Com- 
pounds, Chemotherapy,  and  Radiotherapy  (Chp.  23).  Cogent  observations  include  the  following.  An 

approach  wirich  uses  several  compounds  in  combination  may  be  associated  with  lewer  side-ellects 
and  possibly  superior  beneficial  actions.  Selenium  compounds  tend  to  decrease  cancer  risk  while 

copper  and  iron  appear  to  increase  cancer  risk.  Depending  upon  the  oxidative  stress  at  the  cancer 

site,  antioxidants  may  either  increase  or  decrease  cancer  eel  I  proliteration.  Polysaccharides  have  been 

shown  to  increase  immunostimulation  through  release  oi  cytokines  and  to  decrease  immunosup- 
pressive moieties.  They  very  possibly  have  other  mechanisms  which  result  in  tumor  inhibition,  but 

many  of  these  mechanisms  remain  to  be  calrified.  N-6  lipids  tend  to  promote  tumor  progression,  an 

action  probably  shared  with  saturated  lats  in  general.  Fish  oil,  howe\'er  especially  EPA,  has  been 
shown  10  inhibit  cancer  progression,  decrease  angiogencsis.  lessen  evasion,  tendency  to  metastasize, 

and  inhibit  cachexia  by  reducing  TNF-alpha  levels.  Both  glutamine  and  bromelain  appear  to  have 
immunostimulant  properties.  Phenolic  compounds,  although  chemically  diverse,  seem  to  be  able  to 

inhibit  cancer  progression  through  cytotoxic  mechanisms.  Curcumin,  lignans,  and  quinones  may 

have  possible  roles  in  cancer  therapy,  but  they  require  lurther  study  to  ascertain  their  activities.  Ter- 

penes probably  serve  as  anticancer  agents  through  potent  anti-inflammatory  actions.  Vitamins  A 

and  D.,  and  their  metabolites,  have  the  ability  to  enter  the  nucleus  and  directly  affect  gene  transcrip- 
tion. Vitamin  F,  located  on  cell  membranes,  may  play  a  major  role  in  regulating  antigen  presentation. 

Combining  natural  product  administration  along  with  either  chemotherapy  and/or  radiotherapy 

may  enhance  the  efficacy  of  both  modalities  ol  treatment. 

With  such  a  wealth  of  information  regarding  the  favorable  effects  of  natural  products  in  vari- 
ous processes  cancer  cells  depict,  it  behooves  all  physicians,  especially  oncologists,  other  medical 

personnel,  nutritionists  and  dietitians,  and  all  persons  who  Interact  with  cancer  patients  to  peruse, 

assess,  and  incorporate  those  natural  factors  which  they  deem  best  aligned  with  their  philosophical 

approaches  to  improve  the  statistics  for  cancer  sur\'ival.  But  of  even  more  import  is  for  the  inlorma- 
tlon  contained  m  this  book  to  be  available  and  utilized  by  cancer  patients,  themselves. 

This  book  represents  a  truly  remarkable  compilation  and  assessment  ol  natural  products  and 

their  potential  to  significantly  influence  for  good  cancer  therapies  with  increased  survival  of  the 

disease'svictims.— J  van  E.Dfl)!  ho/,  Ph.D.,  M.D.,  2225.  W2ncJ  St  rt'ft,  Suite  20 /.Gran  J  Prcanc,  Texas  7505J, 
L'.SA. 
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This  illustrated  monograph  is  the  most  comprehensive 

generic  treatment  of  legumes  for  any  geographical  area 
of  Mexico.  The  book  covers  the  genera  ol  legumes  known  to 

be  present  m  northern  Mexico  from  Tamaulipas  to  Baja 

California  Sur  The  introductory  material  covers  topography, 

climate,  and  vegetation  types  ol  northern  Mexico,  included 

arc  I2i  genera  treated  in  three  families:  Fabaceae,  Mimosaceae, 

and  Caesalpiniaceac.  Tbe  Fabaceae  is  the  most  abundant 

family  with  87  genera  followed  by  Mimosaceae  (19J  and 

Caesalpiniaceac  (15).  Keys  to  the  families,  tribes  (only  in 

Fabaceae),  genera,  and  detailed  line  drawings  ol  distin- 
guishing characteristics  are  included  for  most  of  the 

genera  to  iacilitate  identification.  Each  genus  is  provided 

with  a  description,  followed  by  distributional  information, 

species  number,  chromosome  number,  and  economic, 

ecological,  and  potential  lood  importance. 
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The  Atlas  of  Texas  covers  about  6000  taxa.  This  is  the 

result  of  54  years  of  herbarium  and  I  ieldwork  by  B.F. 

Turner,  beginning  in  1948  at  Sul  Ross  State  University, 

Alpine,  Texas.  In  short,  the  senior  author  has  examined 

personally,  touched,  or  "pored  over"  an  estimated  several 
hundred  thousand  sheets  in  the  preparation  ol  the  (orth- 
coming  Atlas  volumes.  Contents  include  an  introduction, 

atlas  of  Texas  plants  arranged  alphabetically  by  tamily 

by  genus,  by  species,  and  an  index. 
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SYSTEMATICS  OF  DIRCA  (THYMELAEACEAE)  BASED  ON 

ITS  SEQUENCES  AND  ISSR  POLYMORPHISMS 

James  A.  Schrader  and  William  R.  Graves 

Department  of  Horticulture 
Iowa  State  University 
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ABSTRACT 

The  genus  Dirca  consists  of  three  disjunct  species  of  shrubs.  Dirca  palustris  is  found  in  the  eastern 

United  States  and  adjacent  Canada;  D,  occidcntahs  is  Umited  to  six  counties  near  the  San  Francisco 

Bay  in  California;  and  the  recently  discovered  D,  mcxicana  is  known  from  one  isolated  population  in 

northeastern  Mexico.  The  three  species  have  been  described  and  classified  according  to  morphologi- 

cal characters,  but  the  morphological  evidence  does  not  provide  a  clear  assessment  of  the  relation- 
ships among  the  species.  Morphologically  D.  mexicana  most  closely  resembles  D.  occidenlalis.,  but 

known  biogeographical  trends  raise  doubt  regarding  how  the  three  species  are  interrelated.  We  used 

molecular  techniques  to  examine  and  clarify  phylogenetic  relationships  among  the  three  species  of 

Dirca.  Evidence  from  Internal  Transcribed  Spacer  (ITS)  sequences  and  Inter-Simple  Sequence  Re- 

peats (ISSR)  polymorphisms  confirms  the  species-level  divergence  of  Dirca  mexicana  and  reveals 

that,  despite  their  morphological  similarity  D.  mexicana  and  D.  occidenlalis -cue  the  most  divergent 
of  the  three  species  genetically  while  D,  me.xicana  and  D.  palustris  are  the  most  closely  related.  The 
molecular  evidence  also  demonstrates  that  Dirca  occidenlalis  was  the  first  of  the  three  species  to 

diverge  and  has  undergone  the  greatest  degree  of  differentiation  since  divergence. 

RESUMEN 

El  genero  Diixa  consta  de  tres  especies  de  arbustos  separadas  geograficamente.  Dirca  palustris  se 
encuentra  en  la  parte  Este  de  los  Estados  Unidos  y  la  parte  contigua  de  Canada;  D.  occidcntalis  se 
limita  a  seis  condados  alrededor  de  la  bahia  de  San  Francisco  en  California,  EE.UU.;  y  la  recien 

descubierta  D.  mexicana  se  conoce  solamente  de  una  poblacion  aislada  en  la  parte  noreste  de  Mexico. 

Las  tres  especies  han  sido  descritas  y  clasificadas  segun  sus  caracteristicas  morfologicas,  pero  las 

pruebas  morfologicas  han  sido  consideradas  como  no  concluyentes  para  hacer  una  evaluacion  clara 
de  las  relaciones  entre  las  especies.  Morfologicamente,  D.  mexicana  se  parece  mas  a  D.  occidenlalis, 

pero  las  tendencias  biogeograficas  establecidas  crean  dudas  sobre  el  grado  de  parentesco  entre  las 

dos  especies.  Hemos  usado  tecnicas  moleculares  para  examinar  y  clarificar  las  relaciones  I  ilogeneticas 

entre  las  tres  especies  de  Dirca.  Por  las  pruebas  que  encontramos  en  las  secuencias  del  Espaciador 
Transcrito  Interne  (ETI)  [Internal  Transcribed  Spacer  (ITS)|  y  polimorfismos  de  Repeticiones  de 

Secuencias  Intra-Simple  (RSIS)  [Inter-Simple  Sequence  Repeats  (ISSR)],  Uegamos  a  las  siguientes 
conclusiones;  1.  Dirca  mexicana  merece  ser  catalogada  como  especie;  2.  Dirca  occidenlalis  fue  la 

primera  de  las  especies  en  evolucionar,  y  ha  experimentado  el  mayor  grado  de  diierenciacion  desde 

su  divergencia;  y  3.  Contrario  a  sus  morfologias.  D.  mexicana  tiene  un  grado  de  parentesco  mas  alto, 
en  terminos  geneticos,  con  D.  palus(n.sque  con  D.occiclentali.s. 

INTRODUCTION 

The  genus  Dirca  L.  is  comprised  of  three  species  of  slow-growing,  understory 
shrubs  found  almost  exclusively  m  nature  on  steep,  west-  or  north-facing  slopes 

SIDA  21(2):  51 1-524. 2004 
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above  a  waterway  (Johnson  1994;  Nesom  &  Mayfield  1995;  Graves  2004).  While 

D.  palusl  lis  L.  is  the  most  common  of  the  species  and  is  found  in  sparsely  dis- 

tributed colonies  over  most  of  eastern  North  America,  the  other  two  species,  D. 

occidcnUilis  Gray  and  D.  mcxiaina  Nesom  &  Mayfield,  are  rare  and  endemic. 

Di  reel  occidcntalis  is  isolated  to  a  six-county  region  surroundmg  the  San  Fran- 
cisco Bay  in  Calilornia,  and  D.  mexicanu  is  endemic  to  only  one  valley  in  the 

Sierra  Madre  Oriental  Mountains  of  Tamaulipas,  Mexico  (Nesom  &r  Mayfield 

1995;  Graves  2004).  Although  there  is  interest  in  the  genus  due  to  the  obscurity 

of  plants  in  the  wild,  the  vulnerability  of  plants  m  California  (Johnson  1994), 

the  discovery  of  the  new  species  in  Mexico  (Nesom  &  Mayfield  1995),  and  the 

potential  to  utilize  plants  of  this  genus  as  shade-tolerant  shrubs  for  managed 
landscapes  (Dirr  1998),  no  research  has  been  done  to  determine  the  phyloge- 
netic  relationships  among  the  three  species  of  Di  rca. 

In  the  most  recent  treatment  of  the  genus  Dirca,  Nesom  and  Mayfield  (1995) 

showed  the  three  disjuncts  to  be  morphologically  distinct  and  found  that  D. 

mcxicana  more  closely  resembled  D.  oaulcntahs  than  it  did  D.  paluslns.  But, 

they  also  questioned  the  relative  similarity  of  D.  mcxiaina  and  D.  Oiadcntalis 

"in  view  oi  the  well-known  pattern  of  close  relationship  and  disjunction  be- 
tween species  of  the  eastern  and  southeastern  United  States  and  the  sierra  of 

northeastern  Mexico"  (Nesom  &  Mayfield  1995).  Considering  biogeographical 
trends,  Nesom  and  Mayfield  (1995)  believed  the  best  explanation  for  the  origin 
of  three  disjunct  species  was,  first,  the  isolation  of  the  ancestors  of  D.  occidentalis 

Irom  those  of  D.  palustns,  and,  more  recently,  the  isolation  of  the  ancestors  of 

D.  mcxicana  trom  those  of  D.  palustris.  Our  goals  were  to  resolve  the  apparent 

inconsistency  between  morphological  and  biogeographical  evidence  by  exam- 

ining the  genotypic  relationships  among  the  three  species  of  Dirca,  to  recon- 

struct the  phylogeny  of  Dirca  spp.  by  utilizing  methods  of  molecular  system- 
atics,  and  to  determine  if  molecular  evidence  supports  the  classification  of  D. 
mcxicana  as  a  distinct  species. 

We  used  two  classes  of  molecular  markers,  Internal  Transcribed  Spacer  (ITS) 

sequences  and  inter-Simple  Sequence  Repeats  (ISSR),  to  quantify  the  genotypic 
variability  ot  Dirca.  ITS  techniques  compare  the  internal  transcribed  spacer 

sequences  of  the  18S-5.8S-26S  nuclear  ribosomal  DN  A.  They  hold  many  advan- 
tages over  other  methods,  including  biparental  inheritance,  intergenomic  vari- 

ability suitable  lor  phylogenetic  inference  at  the  specific,  generic,  and  family 
levels  (Baldwin  f992;  Baldwin  et  al.  1995),  and  easy  amplibcation  with  univer- 

sal primers  (White  et  al.  1990).  ITS  sequence  data  arc  abundant  and  easily  ac- 

cessible in  public  databases,  enabling  direct  comparisons  among  taxa  and  thus 

are  used  extensively  tor  botanical  phylogenetics  at  generic  and  inlrageneric 
levels  (Alvarez  &  Wendel  2003). 

ISSR  techniques  (Zietkiewicz  et  al.  1994)  are  chosen  most  often  for  their 
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capacity  to  resolve  molecular  differences  below  the  specific  level,  but  ISSRs  are 
also  valued  because  they  sample  a  large  portion  of  the  genome  and  therefore 

avoid  the  bias  accompanying  phylogenies  based  on  the  sequence  of  only  one  or 

a  few  genes  (Schrader  &  Graves  2004).  Used  together,  these  two  methods  can 
provide  excellent  resolution  of  genetic  variability  at  and  below  the  family  level 
and  proved  effective  for  assessing  infrageneric  differences  within  the  genus 
Dirca. 

MATERIALS  AND  METHODS 

Samples  of  genomic  DNA  were  extracted  from  leaf  tissue  of  24  seedlings  by 

utilizing  the  template  preparation  service  of  the  DNA  Sequencing  and  Synthe- 
sis Facility  at  Iowa  State  University  The  seeds  had  been  collected  from  plants 

of  all  Dirca  spp.  in  their  native  habitats  (Table  1).  Eight  samples  of  D.  palustris 

and  seven  samples  each  of  D.  mexicana  and  D.  occidentalis  were  used  to  com- 
pare genetic  variation  m  Dirca.  In  addition,  two  samples  of  Daphne  mezereum 

L.  (Thymelaeaceae)  and  one  sequence  from  Hibiscus  rosasinensis  L.,  also  from 

within  the  Order  Malvales,  were  used  as  outgroup  representatives  for  phyloge- 
netic  analyses  (Table  1).  Daphne  mezereum  and  H.  rosasinensis  (GenBank 

sample,  Shi  &  Yuan  2001)  were  chosen  to  establish  ancestral-character  polarity 
at  the  generic  and  family  levels,  respectively. 

ITS  methods.— We  amphfied  the  entire  ITS  region  (ITS  1  +  5.8S  +  ITS  2)  of 

each  sample  by  using  the  universal  primers  ITS4  and  ITS5  (White  et  al.  1990), 

separated  the  ITS  bands  by  use  of  agarose-gel  electrophoresis,  cut  out  bands, 

and  eluted  the  purified  samples  from  the  agarose  with  the  GenElute™  Gel  Ex- 
traction Kit  (SIGMA,  St.  Louis,  Mo.).  For  ITS  amplification,  we  used  25-|tL  reac- 

tion mixes  that  contained  50  ng  of  template  DNA,  0.8  |aM  of  each  primer,  600 

|LtM  dNTP  mix  (SIGMA),  Ix  reaction  buffer  that  contained  Mg(0Ac)2,  and  1.5 
units  of  KlenTaq  LA  DNA  polymerase  (SIGMA).  Thermocycler  conditions  were 

94°  C  for  5  min  (initial  denaturing),  94°  C  for  I  min  (denaturing),  45°  C  for  1 
min  (annealing),  and  72°  C  for  2  min  (extension),  for  35  cycles  with  the  final 

extension  at  72°  C  for  5  min.  The  purified  samples  were  sequenced  on  an  Ap- 
plied Biosystems  (ABI)  3100  Genetic  Analyzer  by  using  the  forward  primer 

(ITS5)  and  the  long-read  service  of  the  DNA  Sequencing  and  Synthesis  Facility 
at  Iowa  State  University  We  used  CLUSTAL  X  Multiple  Sequence  Alignment 

Program  (version  1.8)  to  align  sequences  for  phylogenetic  analyses  and  to  con- 
firm the  presence  of  the  plant-conserved,  5.8S  rDNA  motif  (Jobes  &  Thien  1997) 

in  all  sample  sequences. 

ISSR  methods.— ISSR  fragments  for  each  of  the  24  DNA  samples  were  am- 

plified for  three  replications  with  each  of  eight  fluorescent  3'-anchored  ISSR 
primers  [(CA)6RG,  (AOsG,  ( AG)8YT  (CT)8TG,  (GTG)3GC,  (CA)6RT,  (CAObRC, 
and  (CTC)3SG],  which  were  synthesized  at  the  DNA  Sequencing  and  Synthesis 
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Table  1.  Origins  of  the  25  individuals  sampled  for  ITS  and  ISSR  analysis.  All  plants  sampled  are  from 

the  Schrader  and  Graves  DIrca  collection  at  Iowa  State  University  except  Hibiscus  rosa-sinensis,  which 

was  obtained  through  a  BLAST  search  (Shi  &  Yuan  2001 ).  Latitude  and  longitude  are  according  to 
Global  Positioning  System  (GPS)  and  are  included  when  known. 

Species Plant  # 

Accession^ 

Origin Latitude 
Longitude 

Analysis 

Dirca  mexicana D.mex  1 DMTA02 TafTiaulipas 
23°59'16r'N 99°28'635"  W ISSR 

D.mex  2 DMTA02 Tamaulipas 
23°59'161"N 99°28'635"W 

ITS7ISSR 

D.mex  3 DMTA02 Tamaulipas 

23°59'161"N 99°28'635"W 
IT5/ISSR 

All  in  Mexico D.mex  4 DMTA02 Tamaulipas 

23°59'16r'N 99°28'635"W 
ITS/ISSR 

D.mex  5 DMTA02 Tamaulipas 

23°59'161"N 99°28'635"W 
ITS7ISSR 

D.mex  6 DMTA02 Tamaulipas 

23°59'161"N 99°28'635"W 
ITS/ISSR 

D.mex  7 DMTA02 Tamaulipas 

23°59'161"N 99"28'635"W 
ITS/ISSR 

Dirca  occidenralis D.occ  9 DOFT02 Contra  Costa  Co. 
37°49'555"N 122°10775"W 

ITS/ISSR 

D.occ  1 1 DOAV02 Contra  Costa  Co. 
37°56'015"N 122°18'030"W 

ITS/ISSR 

D.occ  12 DOAV02 Contra  Costa  Co. 
37°56'015"N 122°18'030"W 

ITS/ISSR 

All  in  California D.occ  1 3 DOAV02 Contra  Costa  Co. 
37°56'015"N 

122°18'030"W  ITS7ISSR 

D.occ  14 DOAV02 Contra  Costa  Co. 
37°56'015"N 122°18'030"W 

ITS/ISSR 

D.occ  15 DOAV02 Contra  Costa  Co. 
37°56'015"N 122°18'030"W 

ISSR 
D.occ  16 DOAV02 Contra  Costa  Co. 

37°56'015"N 122°18'030"W 
ITS/ISSR 

Dirca  palustns D.pal  17 
DPLSPOl Boone  Co. 41°59'586"  N 

93°53'058"W 

ISSR 

D.pal  18 
DPLSPOl Boone  Co. 

41°59'586"N 93°53'058"W 
ITS/ISSR 

D.pal  19 
DPLSPOl Boone  Co. 

41°59'586"N 93°53'058"W 
ITS/ISSR 

All  in  Iowa 
D.pal  20 

DPLSPOl Boone  Co. 

4r59'586"N 
93°53'058"W 

ITS/ISSR 

D.pal  21 
DPIAOl Boone  Co. 

4r56'316"N 
93°5r595"W 

ITS/ISSR 

D.pal  22 
DPIAOl Boone  Co. 

4r56'316"N 

93°51'595"  W ITS/ISSR 

D.pal  23 
DPRMFOl Clayton  Co. 42°48'838"  N 

9r20'437"W 

ITS/ISSR 

D.pal  24 
DPRMFOl 

Clayton  Co. 42°48'838"  N 91°20'437"W 
ISSR 

Dapline DAPH  25  DMEZ03 Purchased Forest  Farm 
Williams, 

ITS/ISSR 

mezereum 

Nursery 

Oregon 

DAPH  27  DMEZ03 Purchased Forest  Farm 
Williams, 

ITS/ISSR Nursery 

Oregon 

l-libiscus  rosa- 
Blast AF460187 

NCBI  website^ 

ITS 

sinensis search 

'^Voucher  speclrTiens:D/rcomex/cano,Accession  DMTA02.Tamaulipa5,Mexico,Sc/irader  ;2'^  (ISC). D/rcaocc/denfofo, 

Accession  DOFT02,  French  Trait  Contra  Costa  Co.,Calif.,  Sc/7rader;25  (ISC),  D;rcaoccidenfo/;s,  Accession  DOAV02, 

Aqua  Vista,  Contra  Costa  Co.,  CaliC  Schrader  126  (ISC).  Dirca  palustris,  Accession  DPLSPOl ,  Ledges  State  Park, 

Boone  Co,  Iowa,  5c/irac/ef?27  (ISC). D/rcopa/asfr/,5,  Accession  DPIAOl,  Iowa  Arboretum,  Boone  Co.,  lQwa,Sc/)ra*A 

;28 (ISC). Dirca po/(jstm, Accession  DPRMFOl, Ret/ Memorial  Forest,Clayton  Co., lowa,Schrader /29  (ISC), Daphne 

mezereum.  Accession  DMEZ03,  Purchased  from  Forest  Farm  Nursery  Williams,  Oregon,  Sc/irader  130  (ISC), 

^National  Center  for  Biotechnology  Information  (NCBI).  www.ncbi,nlm.nih,gov/entrez/query,fcgF'cmd  = 
Retrieve&db=Nucleotide&list_uids=32364883&dopt=GenBank 
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Facility  at  Iowa  State  University.  Optimization  reactions  were  run  to  determine 
proper  reaction  conditions  and  reagent  concentrations  for  consistent  PCR 

amplification.  Thermocycler  conditions  for  ISSR-PCR  were  94°  C  for  5  min  (ini- 
tial denaturing),  94°  C  for  30  s  (denaturing),  primer-specific  temperatures  (see 

below)  for  45  s  (annealing),  and  72°  C  for  2  min  (extension),  for  30-33  cycles 
with  the  final  extension  at  72°  C  for  5  min.  Annealing  temperatures  for  the  eight 
primers  were  47°  C  for  (CA)6RG,  52°  C  for  (AOsG,  56°  C  for  (AOsYT,  52°  C  for 
(CDsTG,  56°  C  for  (GTOsGC,  48°  C  for  (CA)6RT,  52°  C  for  (CAC)3RC,  and  52°  C 

for  (CTObSG.  In  our  25-)aL  reaction  mixes,  we  used  50  ng  of  template  DNA,  1.2 
^iM  of  primer,  300  \iM  dNTP  mix  (SIGMA),  Ix  reaction  buffer  that  contained 
Mg(0Ac)2,  and  1  unit  of  KlenTaq  LA  DNA  polymerase  (SIGMA). 

Amplification  products  were  processed  at  the  DNA  Sequencing  and  Syn- 
thesis Facility  at  Iowa  State  University.  Applied  Biosystems  (ABI)  377  automated 

DNA  sequencing  systems  separated  the  DNA  by  electrophoresis  and  collected 

the  gel  image.  Image  data  were  analyzed  by  usmg  ABI  PRISM™  GeneScan®  soft- 
ware that  resolves  DNA  fragment  length  differences  as  small  as  one  base  pair 

ISSR  bands  (loci)  were  scored  as  "1"  for  band  presence  and  "0"  for  band  absence. 
Only  bands  that  appeared  in  at  least  two  of  the  three  replications  were  consid- 

ered present.  A  locus  was  any  fragment  length  that  was  present  in  at  least  one 

sample.  The  resulting  two-state  (1  •  0)  data  matrices  for  the  eight  primers  were 
combined  to  form  a  cumulative  data  set  for  assessing  molecular  relationships 

among  the  three  species  of  Dirca.  Data  from  three  of  the  primers,  (CA)6RG, 
(AOsG,  and  (AG)8YT,  were  compared  with  the  results  of  Schrader  and  Graves 
(2004)  to  help  assess  the  relative  taxonomic  distances  expected  for  specific  and 
subspecific  hierarchical  levels  according  to  ISSR  methods  (Tables  2  and  3). 

Data  analysis. — Cladistic  analyses  were  performed  by  using  PHYLIP  (Phy- 
logeny  Inference  Package;  Felsenstein  1995).  We  used  the  Dnapars  program  for 

Wagner  parsimony  (Kluge  &  Farris  1969)  analysis  of  ITS  data  and  the  Mix  pro- 
gram for  Wagner  parsimony  analysis  of  ISSR  data.  The  Seqboot  program  was 

used  for  bootstrap  (Felsenstein  1985)  and  jacknife  (Farris  et  al.  1996)  analyses 

(1000  resamplings  each),  and  the  Neighbor  program  for  neighbor-joining  analy- 
ses (Felsenstein  1995).  Genetic  distances  for  ITS  analyses  were  generated  under 

the  Kimura  2-parameter  model  (Kimura  1980)  by  using  the  Dnadist  program 
of  PHYLIP,  and  genetic  distances  for  ISSR  analyses  were  Euclidean  distances 

(Sneath  &  Sokal  1973).  We  compared  and  contrasted  our  ITS  and  ISSR  phylog- 

enies,  a  procedure  termed  "cross  matrix  disparity"  by  Bateman  (1999),  then 
merged  the  two  data  sets  for  a  "simultaneous  analysis"  (Nixon  &  Carpenter  1996) 
using  unweighted  distances  (Sneath  &  Sokal  1973)  from  the  two  data  sets. 

RESULTS 

ITS. — Sequencing  of  the  ITS  region  provided  complete  sequences  for  ITS  1,  the 

5.8S  rRNA  gene,  and  ITS  2  and  provided  partial  sequences  for  the  18S  (32  nucle- 
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otidcs)  and  26S  (22  nucleotides)  rRNA  genes.  The  ITS  region  varied  in  length 

among  the  tour  species  we  evaluated  (630  bp  for  D.  mexicana,  617  bp  lor  D. 

occidentalis,  625  bp  lor  D.  palustris,  and  596  bp  lor  D.  mezcreu  m)  and  contained 

ample  sequence  variation  for  species-level  phylogenetic  analysis.  The  5.8S  rRNA 
gene  was  165  base  pairs  long  in  all  samples  and  the  sequence  was  identical  in  D. 

mexicuna  and  D.  palustris,  with  only  one  site  dillcrence  ior  D. occidentah s and 
four  site  differences  for  D.  mczcreum,  one  of  which  was  common  to  D. 

occidcnlalis.  There  was  no  intraspecif  ic  sequence  variation  among  ITS  samples 

from  D.  occidentalism  D.  palustris,  nor  D.  mczcrcuin.  There  was  variation  at  six 

sites  among  tlie  six  ITS  samples  ol  D.  rncxicana  (five  insertion/deletions  and 

one  transversion,  all  in  ITS  1),  but  the  consensus  sequence  was  identical  to  the 

sequence  of  one  of  those  samples  (D.mex  2). 

In  our  phylogenetic  analysis,  exhaustive  searches  produced  single  most- 
parsimonious  trees  with  each  ot  the  two  chosen  outgroups,  D.  niezereum  and 

H.  rosa-sinensis,  showing  196  and  496  evolutionary  steps,  respectively.  The  trees 
agreed  in  topology  and  revealed  that,  within  the  genus  Di  rca,  the  ancestral  line 

ol  D.  occidentalis  was  the  first  to  diverge  (Fig.  1  and  2).  Bootstrap  and  iacl<nlfe 

percentages  (100%  lor  all  cfades)  showed  very  strong  support  for  this  topofogy, 

and  our  results  using  the  family-level  root  (outgroup  H.  rosa-sincnsis)  support 

the  choice  of  D.  mczcrcum  as  a  suitable  outgrou]?  lor  phylogenetic  reconstruc- 
tion of  Dura. 

Sequence  divergence  (Kimura  2-parameter  distance)  between  D. 
occidcnlaliScindthe oiher twoDirca speciesioccidcntalisto  rncxicana  =  0.0592, 

occidentalis  to  palustris  =  0.0560)  was  much  greater  than  the  divergence  be- 

tween D.  mexicana  and  D.  palustris  (0.0074).  Results  of  the  neighbor-joining 

analyses  reveal  both  a  much  earlier  divergence  ol  D.  occidentalis  than  the  di- 
vergence ol  the  other  two  species  and  greater  differentiation  than  the  other  two 

species  since  their  times  of  divergence  (Figs.  1  and  2).  This  feature  is  particu- 

larly apparent  when  the  phylogeny  is  constructed  loy  using  a  generic-level  root 

(Fig.  1),  but  is  still  evident  when  using  a  family-level  outgroup  (Fig.  2). 

ISSR. — Amplification  with  the  eight  fluorescent  3'-anchored  primers 
yielded  709  ISSR  loci  (fragment  lengths)  across  the  lour  species.  The  fine  reso- 

lution of  LSSR  techniques  is  illustrated  by  the  high  degree  of  polymorphisms 

found  among  the  three  species  of  Dirca  and  the  high  number  of  species-spe- 
cific foci  (Table  2).  Comparing  these  results  with  the  results  of  an  earlier,  sub- 

specil  ic  study  that  involved  the  same  methods  and  three  of  the  same  ISSR  prim- 

ers (Schrader  and  Graves  2004j,  conl  irmed  species-level  divergence  among  the 
three  taxa  ot  Dirca.  For  the  three  primers  used  m  both  studies,  the  three  species 

of  Dirca  had  nearly  double  the  percentage  of  polymorphic  loci  and  taxon-spe- 
cific  loci  of  those  seen  among  the  three  subspecies  of  Alnus  maritima  (Marsh.) 

Muhl.  ex  Nutt.  (Table  2).  The  differentiation  revealed  in  the  number  of  taxon- 

specific  loci  found  among  the  three  species  ot  Dirca  was  consistent  with  the 
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0,0046 

\^Dirca  mexicana 
0.0333 

(100) 
"y^Dirca  palustris 

0.(X)28 

0.214 

0.0206 

'Dirca  occidentalis 

Daphne  mezereum 

Fig.  1.  ITS  neighbor-joining  dendrogram  showing  the  inferred  phylogenetic  relationship  among  the  three  species  of 

D/ffa.  Topology  indicates  that  of  the  single  most-parsimonious  tree.  Numbers  indicate  relative  branch  lengths;  num- 

bers in  parentheses  are  both  the  bootstrap  and  jacl<nife  percentages,  which  were  identical.  Dahne  mezereum,  another 

member  of  Thymelaeaceae,  was  used  as  the  outgroup  in  order  to  establish  ancestral-character  polarity  of  the  ITS  se- 

quence. 

0.405 

0.056 

(100) 

0  020   0.016^  Dirca  mexicana 

(100) 
ixiiinDirca  palustris 

Dirca  occidentalis 

Daphne  mezereum 

Hibiscus  rosa-sinensis 

Fig.  2.  ITS  neighbor-joining  dendrogram  showing  the  inferred  phylogenetic  relationship  among  the  three  species  of 

Dirca  and  another  member  of  Thymelaeaceae,  Oo/ine  mezereum.  Topology  indicates  that  of  the  single  most-parsimoni- 

ous tree.  Numbers  indicate  relative  branch  lengths;  numbers  in  parentheses  are  both  the  bootstrap  and  jacknife  per- 

centages, which  were  identical.  W/Mcus  roia-sinensis,  another  member  of  Order  Malvales,  was  used  as  the  outgroup  to 

establish  ancestral-character  polarity  of  the  ITS  sequence. 
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Table  2.  Percentage  of  polymorphic  loci  and  percentage  and  number  of  taxon-specific  bands  re- 

solved by  using  three  (Dirca  and  AInus)  and  eight  (0/rco),  3'-anchored  I5SR  primers. Results  for  Dirca 
are  from  the  present  study;  results  for /^/nu5  were  obtained  by  Schraderand  Graves  (2004)  by  using 

the  same  methods  and  three  of  the  same  primers  as  the  present  study 

Primers 

(CA)6RG (AGlsYT (AOsG 

Three 

primers 

All  eight 

primers 
%  of  polymorphic  loci 

Dirca  species 
87 

95 

88 90 83 

AInus  manlima  subspecies 41 55 46 

48 

%  Taxon-specific  loci 
Dirca  species 52 

73 

47 

57 

55 

AInus  maritima  subspecies 15 

31 

14 22 

#  Taxon-specific  loci 
Dirca  mexicana 7 17 

13 

37 

112 

Dirca  palustris 9 10 6 25 67 

Dirca  occidentalis 16 
16 

11 

43 

164 

AInus  maritima 

subsp.  oWo/iomens/s 1 3 0 4 

subsp.georg;ens/5 0 1 2 3 

subsp.  mor/f/mo 2 4 0 6 

AInus  japonica 9 16 12 37 

species-level  dillerentiation  in  taxon-specific  loci  of  the  outgroup  A/nu.s 
japonica  (Thunb.)  Steud.  for  each  and  aff  primers  and  was  over  four  times  that 

shown  arnong  the  subspecies  of  A.  maritima.  Further  evidence  of  species-level 
divergence  was  revealed  by  analysis  of  the  genetic  distances  between  the  taxa 
(Table  3).  The  distance  between  the  least  divergent  pair,  D.  mexicana  and  D. 

palustris,  (i03)  is  over  five  times  greater  than  that  of  the  most  divergent  sub- 
species ol  A.  maritima  (19). 

After  an  exhaustive  search,  phyiogenetic  analysis  of  ISSR  data  produced  a 

single  most-parsimonious  tree  of  813  evolutionary  steps  (Fig.  3),  and  bootstrap 
and  jacfcnife  percentages  (100%  tor  both)  showed  very  strong  support  for  this 
topofogy  Consistent  with  the  ITS  results,  ISSR  data  verified  that  D.  occidentalis 
was  the  lirst  of  the  three  Dirca  species  to  diverge  (Fig.  3).  Euclidean  distances 
between  species  based  on  data  from  all  eight  primers  were  410  for  D.  occidenta  lis 
and  D. palustris,  392  for  D. Occidents /i.s and  D.  mexicana, and  302  for  D. palustris 
and  D.  mexicana.  These  genetic  distances  and  branch  iengths  derived  from  ISSR 
markers  showed  greater  relative  distance  between  D.  mexicana  and  D.  palustris 
than  obtained  from  ITS,  indicating  a  more  uniform  level  of  divergence  among 
the  three  species  (Fig.  3).  Although  divergence  was  shown  to  be  more  uniform, 
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Table  3^  Comparative  Euclidean  distances  for  species  {Dirca)  and  subspecies  (Alnus  maritima)  ob- 
tained by  the  same  methods  and  same  three  I5SR  primers.  Results  for  Alnus  maritima  were  derived 

from  Schrader  and  Graves  (2004). 

Euclidean  distances 

Species  level  {Dirca) 

Dirca  mexicana  -  Dirca  occidentalis  1 1 0 

Dirca  mexicana  -  Dirca  palustris  1 03 

Dirca  occidentalis  -  Dirca  palustris  1 1 9 

Subspecies  level  {Alnus  maritima) 

oklahomensis  -  georgiensis  1 5 
oklahomensis  -  maritima  1 9 

georgiensis  ~  maritima  1 2 

ISSR  results  confirmed  that  D.  mexicana  and  D.  palustris  are  the  most  closely 

related  of  the  three  species.  Our  unweighted,  simultaneous  analysis  of  ITS  and 

ISSR  data  (Fig.  4)  shows  the  best  synthesis  for  the  phytogeny  of  Di  rca  based  on 
all  available  molecular  evidence. 

DISCUSSION 

Based  on  the  results  of  ITS  alone,  we  might  conclude  that  Dirca  mexicana  and 

D.  palustris  could  best  be  considered  as  the  same  species,  a  conclusion  that 
would  contradict  the  morphological  evidence  of  Nesom  and  Mayfield  (1995). 

With  ITS,  the  mean  genetic  distance  from  D.  occidentalis  to  these  two  species  is 

nearly  eight  times  greater  than  the  distance  between  D.  mexicana  and  D. 

palustris,  and  the  neighbor-joining  phylogeny,  produced  when  using  generic- 
level  ancestral  character  as  the  root,  illustrates  how  closely  related  the  ITS  re- 

gions of  D.  mexicana  and  D.  palustris  are  to  each  other  (Fig.  1).  Results  of  ISSR 
analysis,  however,  provide  conclusive  evidence  that  D.  mexicana  and  D.  pa  lust  ris 
have  diverged  sufficiently  to  be  considered  separate  species,  and  they  indicate 

that  divergence  of  the  three  species  is  more  uniform  than  indicated  by  ITS  analy- 
sis (Table  2  and  3,  Fig,  3).  Although  a  suitable  explanation  for  the  seemingly 

contradictory  levels  of  divergence  indicated  by  ITS  and  ISSRs  could  be  that  dif- 
ferent genetic  markers  may  be  differentiafly  affected  by  occurrences  such  as 

interspecific  gene  flow  or  reticulate  evolution  (Comes  &  Abbott  1999),  a  more 

obvious  explanation  can  be  found  in  a  closer  examination  of  the  two  ITS  phy- 
logenies.  Including  family-level  ancestral  character  (outgroup  H.  rosasinensis) 
in  the  analysis  led  to  two  important  insights.  First,  there  is  a  high  degree  of 
differentiation  (long  branch  length)  of  D.  occidentalis  and  D.  mezereum  that  is 
evident  after  their  divergence  (Fig.  2J,  and  this  differentiation  skews  the  tree 

produced  by  using  D.  mezereum  as  the  outgroup  (Fig.  I)  causing  D.  mexicana 
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198 

Dirca  mexicana 

67 
(100) 

Dirca  palustris 

Dirca  occidentalis 

'Daphne  mezereum 

Fig  3.  ISSR  neighbor-joining  dendrogram  showing  the  inferred  phylogenetic  relationship  among  the  three  species  of 

O/rra. Topology  indicates  that  of  the  single  most-parsimonious  tree.  Numbers  indicate  relative  branch  lengths;  num- 

bers in  parentheses  are  both  the  bootstrap  and  jacknife  percentages,  which  were  identical. Do/j/je  mezereum,  another 

member  of  Thymelaeaceae,  was  used  as  the  outgroup  to  establish  ancestral-character  polarity  of  ISSR  banding  pat- 
terns. 

389 

Dirca  mexicana 

Dirca  palustris 

Dirca  occidentalis 

■  Daphne  mezereum 

Fig.  4.  Simultaneous  ITS  and  ISSR  neighbor-joining  dendrogram  using  unweighted  Kimura  and  Euclidean  distances, 

respectively.  Dahne  mezereum,  another  member  of  Thymelaeaceae,  was  used  as  the  outgroup  to  establish  ancestral- 

character  polarity. 
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and  D.  palustris  to  be  placed  further  from  D.  occidentalis  than  they  would  be 

otherwise.  Secondly,  the  phylogeny  produced  with  family-level  ancestral  char- 
acter in  the  root  corrects  for  this  disproportional  differentiation  and  shows  a 

more  uniform  species-level  divergence  between  the  three  Dirca  species,  making 
the  phylogeny  more  consistent  with  the  results  of  the  ISSRs.  Together,  the  ISSR 
and  ITS  analyses  support  the  species  designation  for  D.  mexicana  established 
by  Nesom  and  Mayfield  (1995).  These  results  also  reinforce  the  principle  that 

more  than  one  genetic  marker  should  be  used  in  molecular  systematics  inves- 

tigations (Hollingsworth  et  al.  1999)  and  that  analysis  of  cross-matrix  dispar- 
ity can  be  a  valuable  method  of  clarifying  phylogenetic  features  (Bateman  1999). 

Contrary  to  the  morphological  evidence,  both  ITS  and  ISSR  analyses  indi- 
cate that  Di  rca  mexicana  is  more  closely  related,  genetically,  to  D.  palustris  than 

it  is  to  D.  occidentalis.  This  finding,  and  the  findings  that  D.  occidentalis  was 

both  the  first  of  its  genus  to  diverge  and  the  most  differentiated  of  the  three 

species  (Figs.  1-4),  help  to  explain  the  apparent  inconsistency  between  the  mor- 
phological and  biogeographical  evidence  noted  by  Nesom  and  Mayfield  (1995). 

Although  there  is  a  greater  morphological  similarity  between  D.  mexicana  and 
D.  occidentalis,  they  are  the  most  divergent  of  the  three  species  genetically  (Figs. 

1-4).  These  findings  are  consistent  with  the  hypothesis  of  Nesom  and  Mayfield 
(1995)  based  on  biogeography  that  Di  rca  was  probably  continuous  across  North 
America  as  early  as  the  Eocene,  and  disjunction  between  D.  occidentalis  and  D. 

palustris  may  have  taken  place  before  or  around  the  same  time  as  the  move- 
ment of  Dirca  into  Mexico.  This  hypothesis  seems  especially  well  supported 

by  our  ITS  and  simultaneous  phylogenies  (Figs.  1,  2,  and  4). 
The  typical  ecological  niche  for  the  genus  Dirca  is  considered  to  be  the  cool 

moist  slopes  of  mature  temperate  deciduous  forests.  Both  D.  palustris  and  D. 
mexicana  are  found  almost  exclusively  in  such  settings,  and  even  though  it  has 

adapted  to  a  different  environment,  D.  occidentalis  is  struggling  to  survive 

amidst  a  drying  climate,  removal  of  overstory  trees,  and  competition  from  ev- 
ergreen trees  and  shrubs  (Johnson  1994;  Graves  2004).  As  mentioned  by  Nesom 

and  Mayfield  (1995),  paleobotanical  evidence  suggests  that  Dirca  was  continu- 
ous across  the  midlatitudes  of  North  America  as  part  of  the  Eocene/Oligocene 

expansion  of  temperate  deciduous  vegetation  that  took  place  after  the  partial 
regression  of  the  Cretaceous  epeiric  sea  (Graham  1993).  In  fact,  members  of 
Thymelaeaceae  are  documented  in  the  late  Eocene  flora  of  central  Colorado 

(MacGinitie  1953;  Graham  1993).  In  geologic  time,  this  extensive  range  was  prob- 
ably short  lived.  Cooling  during  the  middle  Miocene  brought  the  encroachment 

of  coniferous  forests  from  the  north  (Leopold  &  Denton  1987),  and  by  the  middle 
to  late  Miocene,  colder  winter  temperatures  and  reduced  summer  rainfall  in 
the  area  of  the  Great  Plains  had  initiated  the  development  of  prairie  grasslands 

(Graham  1993).  While  climatic  cooling  brought  the  isolation  of  eastern  and 

western  deciduous  forests  and,  most  likely  the  eastern  and  western  representa- 
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tives  of  Di  rca,  it  also  enabled  the  movement  of  eastern  deciduous  forest  element 

into  eastern  Mexico  following  rapid  southward  retreat  of  the  lingering  Missis- 
sippi Embayment  by  the  middle  to  late  Miocene  (Graham  f973, 1993).  Finally 

the  precursors  to  modern  D.pcj/ustn'.s  and  D.mexicona  probably  became  disjunct 
as  prairie  and  coniferouscommunities  in  western  and  southwestern  North  America 

spread  durmg  the  Pliocene  and  elements  of  the  broad-leaved  deciduous  forest 
that  had  extended  into  eastern  Mexico  became  isolated  (Graham  1973, 1993). 

One  phenotypic  manifestation  of  the  high  level  of  differentiation  seen  in 

D.occidcntalis  is  its  obligate  summer  dormancy.  Only  D.  occidcnlalis  under- 

goes this  drought-deciduous  summer  dormancy,  which  coincides  with  the  dry 
season  in  the  San  Francisco  Bay  area.  Trials  we  have  conducted  in  a  greenhouse 

indicate  that  this  annual  phenological  event  cannot  be  overcome  by  manipula- 

tion of  the  environment.  The  absence  of  this  drought-deciduous  trait  in  the  other 
two  species  oi  Di  rca,  and,  to  the  best  of  our  knowledge,  the  rest  of  Thymelaeaceae, 

suggests  that  considerable  change  has  taken  place  m  D.  occidcntaiis  since  its 

divergence  to  ensure  survival  in  its  Mediterranean  chmate  (Freitas  f997).  Such 

adaptation  is  the  most  plausible  explanation  for  the  continued  existence  of  this 

disjunct  species  of  Dura.  Without  a  means  of  drought  avoidance,  it  is  likely 

that  the  precursors  of  D.  occidcntalis  would  have  expired  along  with  the  rest  of 

the  western  Dirca  element  as  western  climates  became  increasingly  dr\'.  It  is 

believed  that  during  the  Pliocene,  the  Cascade-Sierra  Nevada  and  the  Coast 
Ranges  reached  sufficient  heights  to  create  an  effective  rain  shadow  over  the 

Basin  and  Range  Province,  resulting  in  a  change  from  mcsic  and  summer-wet 

to  the  xeric  and  summer-dry  conditions  that  exist  today  (Axelrod  1986;  Gra- 
ham 1993).  This  trend  most  likely  forced  D.  occidcntalis  into  its  meager  coastal 

distribution,  while  promoting  selection  of  the  summer-deciduous  habit. 

The  lower  level  of  differentiation  in  Dirca  palushis  revealed  by  all  four 

phylogcnctic  dendrograms  should  be  considered  consistent  with  its  much  larger 

potential  gene  pool  and,  until  recently  its  laidy  uniform  habitat.  Because  the 

fundamental  niche  ol  D.  palustns  is  mature-forest  understorv,  it  is  likelv  that 

except  for  the  temporary  intrusion  of  glaciers  and  their  adjacent  boreal  forest 

biome  (Delcourt  &  Delcourt  1993),  the  genetic  aggregate  of  D.  palustris  was 

continuous  across  eastern  North  America  until  the  harvest  of  old-growth  for- 

ests within  the  last  300  to  400  years.  Future  examination  of  the  genetic  varia- 

tion within  D. /^ci/u.stn.sshonld  be  performed  to  test  this  hypothesisand  to  pro- 
vide an  even  clearer  picture  of  the  systematics  of  genus  Dura. 

ACKNOWI.HLX^jMENTS 

We  thank  Gary  Polking  and  the  staff  of  the  DNA  Sequencing  and  Synthesis 

Facility  at  Iowa  State  University  for  their  assistance  with  ITS  and  ISSR  process- 

ing. We  are  grateful  to  D\:  Mark  Widdech tier  for  his  helpful  critique  of  the  manu- 



SCHRADER  AND  GRAVES,  SYSTEMATICS  OF  DIRCA  523 

script  and  to  Susan  Benner  and  Fredy  Romero  for  assistance  with  translation 
of  the  abstract  to  Spanish. 

REFERENCES 

Alvarf/,  Land  JF.  Wendfi  .  2003.  Ribosomal  ITS  sequences  and  plant  phylogenetic  infer- 

ence. Molec.  Phylogenet.  Evol.  29:41  7-434. 

AxEi.ROD,  D.I.  1  986.  Analysis  of  some  palaeogeographic  and  palaeoecologic  problems  of 

palaeobotany.  Palaeobotanist  35:1 1  5-1 29. 

Baldwin,  B.G.I  992.  Phylogenetic  utility  of  the  internal  transcribed  spacers  of  nuclear  ribo- 

somal DNA  in  plants:  An  example  from  the  Compositae.  Molec.  Phylogenet.  Evol.  1 : 
3-16. 

Bai  dwin,  B.G.,  M.J.  Sanderson,  J.M.  Porter,  M.F.  Wojciechowski,  C.S.  Cambfi  e,  and  M.J.  Donoghuf. 

1995. The  ITS  region  of  nuclear  ribosomal  DNA:  A  valuable  source  of  evidence  on  an- 

giosperm  phylogeny.  Ann.  Missouri  Bot.Gard. 82:247-277. 

Batfman,  R.M.  1 999.  Integrating  molecular  and  morphological  evidence  of  evolutionary 

radiations.ln:Molecularsystematicsand  plant  evolution. RM.Hollingsworth, R.M. Bate- 

man,  and  R.J.  Gornal  feds. Taylor  and  Francis,  London.  Pp.  432-471. 

Comes,  LJ. Rand  R.J.  Abbott.  1999.  Reticulate  evolution  in  the  Mediterranean  species  com- 

plex of  Senecio  sect. Senec/o:  Uniting  phylogenetic  and  population-level  approaches, 

n:  Molecular  systematics  and  plant  evolution.  PM.  LJoliingsworth,  R.M.  Bateman,  and 

R.J.  Gornall,  eds. Taylor  and  Francis,  London.  Pp.  1 71  -1 98. 

Deecourt,  pa.  and  fJ.R.  Deecouri.  1 993.  Paleoclimates,  paleovegetation,  and  paleofloras  of 

North  America  north  of  Mexico  during  the  late  Ouaternary.ln:Flora  of  North  America. 

Vol.  I.Oxford  University  Press.New  York. Pp.71-94. 

DiRR,M.A.1998.Manual  ofwoody  landscape  plants:Their  identification, ornamental  char- 

acteristics, propagation  and  uses.  5th  ed.  Stipes  Publishing  Co.,  Champaign,  11, 

Farris,  J.S„  V.A.  Aebert,  M.  Kaeeersjo,  D.  Urscomb,  and  A.G.  Klugl.  1996.  Parsimony  jacknifing 

outperforms  neighbor-joining.  Cladistics  12:99-124. 

Felsenstein,J.  1985.  Confidence  limits  on  phylogenies:an  approach  using  the  bootstEap, 

Evolution  39:783-791. 

Felsenstein,  J.  1 995.  PFIYLIP  (Phylogeny  Inference  Package)  Version  3.57c.  Distributed  by 

the  author.  Department  of  Genetics,  University  of  Washington,  Seattle. 

FREiTAs,hJ.M.0. 1997. Drought. ln:Plantecophysiology.M.N.V.Prasad,ed.Wiley,NewYork.Pp. 

129-149. 

Graham,  A.  1973.  LJistory  of  the  arborescent  temperate  element  in  the  northern  Latin 

America  biota.  ln:Vegetation  and  vegetation  history  of  northern  Latin  America.  A.Gra- 

ham, ed.  Elsevier  Sci.  Publ,  Co.,  Amsterdam.  Pp.  301  -31 4. 

GRAHAM,A.1993.Historyofthevegetation:Cretaceous(Maastrichtian)-Tertiary.ln:Floraof 

North  America.  Vol.  I.Oxford  University  Press,  New  York.  Pp.  57-70. 

Graves,  W.R. 2004.  Confirmation  that  DIrca  spp.  (Thymelaeaceae)  reproduce  from  rhizomes. 

Rhodora  (In  press). 



524  BRIT.ORG/SIDA  21(2) 

HoLLiNGSW(3RTH,  P.M.,  R.M.  Bateman,  and  R.J.  Gornall.  1 999.  Preface.  In:  Molecular  systennatics 

and  plant  evolution.  PM.  Hoi lingsworth,  R.M.  Bateman,  and  R.J.  Gornall,  eds. Taylor  and 

Francis,  London.  Pp.  xi-xvi. 

JoBES.D.V.and  L.B.Thiln.  1997.  A  conserved  motif  in  the  5.8S  ribosomal  RNA  (rRNA)  gene  is 

a  useful  diagnostic  marker  for  plant  internal  transcribed  spacer  (ITS)  sequences.  Plant 

Molec.  Bio.  Rep.  15:326-334. 

Johnson,  B.G.  1994.  Plight  of  western  leatherwood.  Four  Seasons,  J.  Regional  Parks  Bot. 

Gard.9(4):38-41, 

KiMURA,  M.  1 980.  A  simple  model  for  estimating  evolutionary  rates  of  base  substitutions 

through  comparative  studies  of  nucleotide  sequences.  J.  Molec.  Evol.  16:1 1 1  - 120. 

Kluge,  A.G.  and  J.S.  Farris.  1 969.  Quantitative  phylctics  and  the  evolution  of  anurans.  Sys- 

tematic Zoology  18:1-32. 

Leopold,  E.B.  and  M.F.  Drnion.  1 987.  Comparative  age  of  grassland  and  steppe  east  and 

west  of  the  northern  Rocky  Mountains.  Ann.  Missouri  Bot.  Gard.  74:841-867. 

MacGinitie,  H.D.  1 953.  Fossil  plants  of  the  Florissant  Beds,  Colorado.  Contr.  Paleontol.  Carn- 

egie Inst.  Wash.  599. 

Nesom,  G.L.  and  M.H.  Mayeield.  1995.  A  new  species  of  Dirca  (Thymelaeaceae)  from  the 

sierra  of  northeastern  Mexico.  Sida  16:459-467. 

Nixon, K.C. and  J.M.Carpenieh.  1996.0n  simultaneous  analysis. Cladistics  12:221-241. 

ScHRADER,J.A. and  W.R. Gravis. 2004. Systematics  of /\/nusmor/f//T)o  (seaside  alder)  resolved 

by  ISSR  polymorphisms  and  morphological  characters.  J.  Amer.  Soc.  Hort.  Sci.  129: 

231-236, 

SHi,S.and  C. Yuan. 2001. Direct  submission. National  Centerfor  Biotechnology  Information 

(NCBI).  www.ncbi.nlm.nlh.gov/BLAST/ 

Sneath,  ph.  and  R.R.  Sokal.  1 973.  Numerical  taxonomy  W.H.  Freeman  and  Company  San 
Francisco. 

White,T.J.,T.Brun5,  S.Lee,  and  J.Tayior.  1990.  Amplification  and  direct  sequencing  of  fungal 

ribosomal  RNA  genes  for  phylogenetics.  In:  PCR  protocols:  A  guide  to  methods  and 

applications.  M.  Innis,  D.  Gelfand,  J.  Sninsky  and  T.  White,  eds.  Academic  Press,  San 

Diego.  Pp.31 5-322. 

ZiETKiEwic,'',  E.,  A.  Rafalski,  and  D.  Labeida,  1 994.  Genome  fingerprinting  by  simple  sequence 

repeat  (S5R)-anchored  polymerase  chain  reaction  amplification.  Genomics  20: 
176-183. 



NOTES  ON  THE  DISTRIBUTION  AND  NOMENCLATURE  OF 

NORTH  AMERICAN  GENTIAN0P5IS  (GENTIANACEAE)' 

James  S.Pringle 

Royal  Botanical  Gardens 
Pn  Box  399,  Hamilton 

Ontano,CANADAL8N3H8 

ipringle@rbg.ca 

ABSTRACT 

The  new  combinations  Gentianopsis  dclonsa  subsp.  nesophila  and  G.  virgata  subsp.  macounii  are 

published,  bringing  infraspecific  classification  into  accord  with  the  currently  accepted  names  lor 
the  respective  species. 

RESUMEN 

Las  nuevas  combinaciones  Gentianopsis  detonsa  subsp.  ncsophila  y  G.  virgata  suhsp.  macounii,  son 

pubUcadas  trayendo  la  clasificacion  infraspecific  de  acuerdo  con  los  nombres  actualmente  aceptados 

para  las  respectivas  especies. 

The  fringed-gentian  genus  Gentianopsis  Y.C.  Ma  is  represented  in  Nortli 
America  north  of  Mexico  by  G.  harhellata  (Engelm.)  H.H.  litis  and  G.  simplex 

(A.  Gray)  H.H.  litis,  which  are  believed  to  be  relatively  distantly  related  to  the 
other  North  American  species,  and  by  two  complexes  (sensu  Bouille  and 

Bousquet  1999)  for  which  classifications  have  varied.  These  complexes  corre- 
spond, respectively,  to  the  taxa  designated  Gentianella  detonsa  (Rottb.)  G.  Don 

and  G.  crinita  (Froel.)  G.  Don  by  Gillett  (1957).  Recent  authors  on  Gentianopsis 

have  generally  adopted  less  inclusive  species  concepts. 
In  the  Gentianopsis  detonsa  complex  m  North  America  the  calyx  keels  are 

smooth  and  are  suffused  with  purple.  Branches  often  arise  at  or  near  the  base 

of  the  mam  stem,  except  in  G.  macrantha  (D.  Don  ex  G.  Don)  H.H.  litis.  The 
basal  rosettes  of  leaves  are  usually  persistent  at  flowering  time,  and  the  cauline 
as  well  as  the  basal  leaves  are  obtuse  except  in  G.  detonsa  (Rottb.)  Y.C.  Ma  subsp. 

detonsa.  The  peduncles  are  relatively  long,  those  terminating  the  primary  stems 

often  being  longer  than  the  stems.  Three  western  taxa  in  this  complex  are  sepa- 
rated from  each  other  geographically,  viz.  G.  macrantha,  G.  holopetala  (A.  Gray) 

H.H.  litis,  and  G.  thermalis  (Kuntze)  H.H.  litis.  They  have  usually  been  treated 

as  species  in  recent  literature,  although  G.  thermalis  is  sometimes  included  in 

G.  detonsa  as  var  ekgans  (A.  Nels.)  N.H.  Holmgren.  Some  recent  as  well  as  ear- 
lier authors  have  treated  the  remaining  North  American  taxa  in  this  complex 

as  two  or  three  species;  others  have  included  all  of  them  in  G.  detonsa. 
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Within  G.  detonsLU  three  geographic  races  in  North  America  north  of 

Mexico  have  usually  been  accepted  as  subspecies  since  they  were  first  so  treated 

by  Gillett  (1957),  viz.  subsp.  dctonsa,  subsp.  raupii  (A.E.  Porsild)  A.  Love  &  D. 

Love,  and  subsp.  yukonensis  (J.M  Gillett)  j.M.  Gillett.  A  fourth  ta.xon,  subsp. 
nesophila,  is  the  only  representative  of  this  complex  m  eastern  North  America. 

It  has  more  often  been  treated  as  a  separate  species,  but  neither  in  the  transfer 

of  the  epithet  to  Gcntianopsis  (litis  1965)  nor  in  any  of  the  works  m  which  the 

n-cimc Gcntianopsis  ncsophila  (Holm)  M.I  1.  lltishas  been  employed  hastherank 
appropriate  for  this  taxon  been  discussed.  Some  recent  authors,  e.g.  Blaney  and 

Kotanen  (200f),  have  simply  included  the  taxon  ncsophila  m  Gcniianopsis 

detonsa  s.  lat.,  there  being  no  nomenclatural  combination  under  G.  dctoma  by 
which  it  could  be  distinguished. 

Subspecies  raupii  is  notably  variable  m  vegetative  morphology  Plants  m 

some  populations  approach  subsp.  ncsophila  in  leaf  shape  and  width,  as  noted 

by  Gillett  (1957)  and  in  my  studies,  whereas  other  plants  are  more  similar  to 

subspp.  detonsa  and  yukonensis.  Conver.sely,  plants  of  subsp.  ncsophila  from 

the  shores  of  James  Bay  sometimes  approach  subsp.  raupu.  Reports  of  subsp. 

raupii  as  a  taxon  rare  in  or  perhaps  extirpated  from  Ontario  (Gillett  &  Keddy 

1983)  are  based  on  three  specimens  from  the  shores  of  Hudson  and  James  bays 

so  identified  by  Gillett  in  1957.  All  of  these  specimens  have  also,  at  times,  been 

identilicd  as  ncsophila.  Boivin  (1972)  commented  that  they  "have  the  shorter 

flowers  and  broader  leaves"  o^  ncsophila  and  reidentified  them  accordingly.  In 
my  examination  ot  these  specimens  1  found  that  all  three  conform  to  the  mor- 

phology of  subsp.  ncsophila,  and  differ  I'rom  that  of  subsp.  raupn,  m  having 
corolla  lobes  distinct!)'  less  than  half  as  long  as  the  tube,  with  the  margins 
subentire  or  merely  toothed  rather  than  fringed  proxnnally  Two  of  these  col- 

lections, DuLil  ly  &  Lepage  16925  and  Lepage  .11666  (both  D  AO),  rescm  ble  subsp. 

raupii  vegetativcly  in  having  fewer  leaves  than  is  usual  in  sulosp.  ncsophila,  but 

the  third,  Sprcadborough  9  Aug  190'!  (CAN),  fits  well  withm  the  range  of  varia- 
tion of  subsp.  ncsophila  in  all  respects.  It  was  reidentified  as  ncsophila  by  Gillett 

in  1979  (annotation).  Cody  (1971)  and  Porsild  and  Cody  (1980)  considered  subsp. 
raupii  to  be  endemic  to  the  watershed  of  the  Mackenzie  and  Slave  rivers  in  the 

Northwest  Territories  and  northern  Alberta.  In  accord  with  their  interpreta- 
tion, I  niclude  al  I  plants  of  G.  detonsa  s.  lat.  in  the  saline  coastal  meadows  on  the 

James  and  southern  Hudson  13ay  shores  in  subsp.  ncsophila,  rather  than  treat- 

ing occasional  plants  as  subsp.  raupii.  i.e.,  as  geographically  remote  and  eco- 

logically anomalous  occurrences  of  a  different  taxon,  within  the  range  and  habi- 
tat of  subsp.  ncsophila. 

Suf:»species  ncsophila  is  usually  less  similar  in  aspect  to  subspp.  detonsa 

and  yukonensis  than  to  subsp.  raupu.  Among  plants  of  comparable  stature, 
those  of  subsp.  ncsophila  are  more  often  branched  from  the  base, and  the  basal 

and  proximal  cauline  leaves  are  generally  wider,  more  numerous,  and  more 
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closely  spaced  than  those  oF  subspp.  detonsa  and  yukonensis.  Also,  as  noted 

above,  the  corolla  lobes  of  subsp.  nesophila  are  less  than  half  as  long  as  the  tube, 

whereas  in  the  other  subspecies  they  are  more  than  half  as  long.  Gillett  (1957) 

observed,  however,  that  occasional  plants  of  subsp.  nesophila  from  Newfound- 

land "resem  ble  the  typical  subspecies  [detonsa]  rather  closely"  Conversely,  some 
specimens  of  subsp.  detonsa,  e.g.  Ull  30  August  1987  (CAN)  from  the  shore  of 

Kotzebue  Sound,  Alaska,  and  some  from  Iceland  (seen  at  GH),  have  a  leafy  as- 
pect approaching  that  of  subsp.  nesophila. 

Subspecies  nesophila  shares  with  subsp.  raupii  (whife  thus  differmg  from 

subspp.  detonsa  and  yukonensis)  the  combination  of  the  calyx  abruptly  con- 
stricted at  the  base,  ail  four  calyx  lobes  nearly  equal  m  length,  a  distinctly 

obconic  rather  than  nearly  cylindric  corolla  tube,  proportionately  wide  corolla 

lobes  with  rounded  rather  than  subacute  apices,  and  seed  coats  with  the  papil- 
lae relatively  large  and  distributed  over  the  whole  surface  rather  than  being 

restricted  to  the  ends  (Giflett  1957, 1963).  In  these  respects  subsp.  ra  upi  i  is  more 

similar  to  subsp.  nesophila,  from  which  it  is  relatively  often  separated  at  spe- 
cies rank,  than  to  subsp.  detonsa  or  subsp.  yu  konensis,  with  which  it  is  usually 

treated  as  conspecific.  The  similarities  between  the  taxa  nesophila  and  raupii 

were  recognized  by  Toyokuni  (1967-1968),  who  treated  them  as  one  species,  G. 
nesophila,  comprising  subsp.  nesophila  and  subsp.  raupii  (A.E.  Porsild)  Toyok., 

and  treated  residual  G.  detonsa  as  another  species.  Nevertheless,  despite  the  dif- 
ferences in  morphology  between  most  plants  of  G.  detonsa  subspp.  detonsa  and 

yukonensis  and  those  of  the  nesophila/ raupii  group,  the  separation  of  the  lat- 
ter group  at  species  rank  does  not  seem  appropriate  when  G.  detonsa  s.  fat.  is 

considered  more  thoroughly  As  noted  above,  some  plants  of  both  subsp. 

nesophila  and  subsp.  raupii  approach  subsp.  detonsa  m  vegetative  morphol- 
ogy Subsp.  yukonensis  appears  intermediate  between  subsp.  raupii  and  subsp. 

detonsa,  with  some  plants  of  subsp.  yukonensis  approaching  each  of  those  sub- 
species in  morphology.  1  am,  therefore,  following  Gillett  (1957, 1963),  Scoggan 

(1979),  and  Riley  and  McKay  (1980)  m  including  the  taxon  nesophila  among 

the  subspecies  of  G.  detonsa,  retaining  the  rank  of  subspecies  that  currently 

prevails  in  treatments  of  North  American  Gentianopsis.  This  requires  the  fol- 
lowing transfer  to  Gentianopsis: 

Gentianopsis  detonsa  subsp.  nesophila  (Holm)J.S.  Prmgle,  comb.  nov.  Basionym: 
Genliuna  naophila  Holm.  Ottawa  Nat.  L5;]ll.  1901.  Gcntianella  detonsa  subsp.  nesophila 

(Holm)J.M  Gillett,  Ann.  Missouri  Bot.Gard.  44;2ie),  iQ57;Crfn(iannp.si.s  HL'si)/Wii!£UMolin)H.H. 
litis.  Sida  2:134. 1965;  GeiUuina  detonsa  var.  nesophila  (Holm)  B.Boivin,  Nat.  Canad.  93:1060, 

1966.  Typh:  CANADA:  QUEBF.t :  Anticosti  Island,  near  Salt  Lake,  Macoun  s.n..  9  Aug  1883  (iio- 
i_OTYPr:  CAN!;  photo  DAOQ. 

In  the  G.  crinita  complex  the  calyx  keels  are  generally  minutely  granular-  or 

papillate-scabridulous  proximally  as  seen  at  50x,  and  may  or  may  not  be  suf- 

fused with  purple.  Branching  from  the  base  of  the  main  stem  occurs  occasion- 
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ally  in  G.  virgata  subsp.  macounii  but  is  otherwise  rare.  The  basal  rosettes  are 

often  withered  by  flowering  time,  and  the  apices  of  the  cauline  leaves  are  acute 

to  acumniate.  Peduncle  length  varies,  often  being  relatively  long  in  G.  virgata 
subsp.  macounn  but  otherwise  generally  being  proportionately  shorter  than 

in  the  G.  detonsa  complex.  The  G.  crinita  complex  is  predominantly  eastern, 
although  the  range  of  G.  vi  rgaia  subsp.  mcjcounii  extends  west  to  the  Northern 

Rocky  Mountains.  Chromosome  counts  for  North  American  Gcntianopsis  re- 
main few,  but  a  difference  in  base  number  formerly  thought  to  exist  between 

the  G.  crinita  and  G.  detonsa  complexes  now  seems  unlikely. 

GentianopsU  crinita  (Froel.)  Y.C.  Ma  s.  str  is  distinguished  by  its  combina- 
tion of  ovate  to  lanceolate  leaves  and  corolla  lobes  that  are  fringed  around  the 

apex  as  well  as  laterally.  In  recent  hterature  it  has  usually  been  treated  as  a  spe- 
cies separate  from  the  other  components  of  the  complex.  The  remaining  taxa 

in  this  complex  have  narrowly  lanceolate  to  linear  leaves  and  corolla-lobe  mar- 
gins that  are  erose  to  dentate  distally  and  fringed  only  laterally  if  at  all.  As  with 

G.  detonsa  s.  lat.,  some  recent  authors  have  recognized  more  than  one  species 
within  this  group,  whereas  others  have  treated  these  plants  as  a  single  species. 

Bouille  and  Bousquet  (1999)  found  little  divergence  in  nuclear  ribosomal 
DNA  internal  transcribed  spacers  between  G.  cruuta  s.  str.  and  the  rest  of  this 

complex,  in  contrast  to  the  greater  divergence  between  taxa  m  the  G.  crinita 

complex  and  G.  detonsa  subsp.  nesophi  la.  They  found  no  divergence  at  all  among 
the  other  taxa  m  the  G.  cri nita  complex.  They  treated  the  G.  crinita  complex  as 

a  single  species,  G.  cri  nita,  consisting  of  subsp.  crinita  and  subsp.  procera  (Holm) 
A.  Love  &  D.  Love.  Taxonomic  recognition  of  the  other  entities  was  rejected.  In 
more  recent  years,  however,  the  appropriateness  of  nrDNA  ITS  as  a  genetic 

marker  in  the  context  of  the  circumscription  of  species  and  subspecies  has  in- 
creasingly been  questioned.  The  taxa  virgata  s.  str  [procera  s.  str),  macounii, 

and  victorinii  have  diverged  morphologically  to  the  extent  that  they  have  con- 

sistently been  recognized  taxonomically  for  over  80  years,  and  they  have  be- 
come subjects  of  conservation  concern.  Presumably  they  have  diverged  in  their 

DNA  as  well,  even  if  not  specifically  m  the  nr  ITS.  I  consider  it  appropriate, 
therefore,  to  maintain  their  taxonomic  recognition. 

Although  G.  crinita  s.  str.  is  less  strongly  divergent  from  the  rest  of  the  G. 

crinita  complex  than  from  the  G.  detonsa  complex,  I  am  treating  G.  crinita  s. 
str  and  G.  vi  rgata  s.  lat.  as  two  species,  in  accord  with  most  of  the  recent  floras 

in  which  these  species  are  included  (e.g.  Gleason  63:  Cronquist  1991;  Cooperrider 
1995;  Voss  1996;  Wetter  et  al.  2001).  This  permits  the  continued  recognition  of 
the  taxa  macounii  and  victorinii  as  subordinate  taxa  within  G.  virgata,  as  was 
done  by  litis  (in  Mason  &  litis  1966)  and  Cronquist  (in  Gleason  and  Cronquist 
1991,  in  both  cases  under  G.  procera),  and  by  Lammers  (2004)  m  the  case  of  G. 
virgata  subsp.  victorinii  (Fernald)  Lammers.  Morphological  considerations  do 

not  support  the  recognition  of  macou  n  1 1  and  victo  ri  ni  i  as  species.  Both  are  simi- 
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lar  to  G.  v;  rgata  subsp.  vi  rgata  in  morphology  as  well  as  in  nrDN  A  ITS.  Intergra- 
dation  between  the  two  wide-ranging  subspecies,  virgata  iprocera)  and 
macounii,  was  noted  by  Gillett  (1957)  and  litis  (1965)  and  in  my  own  studies. 

Gentianopsis  virgata  has  often  been  called  G.  procera  (Holm)  Y.C.  Ma;  on 

Its  nomenclature  see  Pringle  (2003).  When  G.  virgata  is  circumscribed  as  rec- 
ommended above,  one  new  combination  under  that  specific  epithet  is  required: 

Gentianopsis  virgata  subsp.  macounii  (Holm)  J.S.  Pringle,  comb.  nov.  Basionym: 
Genliana  macounii  Holm.  Ottawa  Nat.  15:110.  1901.  Gentianella  crimta  subsp.  macounii 

(Holm)J.M.  Gillett,  Ann,  Missouri  Bot.  Card.  44:228. 1957;  Gentitmopsis  macouni i  (Holm)  H.H. 

litis,  Sida  2:136. 1965;  Gcntianopsii procera  subsp.  macounii  {Uo\m)  H.H.  litis.  Trans.  Wiscon- 
sin Acad.  Sci.  54:315. 1966;  Genlianopsiscrinita  subsp.  macoumi  (Holm)  A.  Love  &  D.  Love, 

Taxon  31:352. 1982.  LrcTOTYPi:  (Gillett  1957):  CANADA;  ALBERTA:  Lees  Creek,  Cardston,  Macoun 

s.n.,  25Jul  1895  (ilOLOTYPE:  CAN!;  photo  IDAO!). 
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ABSTRACT 

The  mfragcncric  classification  of  Cilia  is  reviewed  and  revised  on  the  basis  of  numerous  phenetic  and 

some  molecular  characters  and  by  using  a  taxonomic  approach.  The  result  is  a  broadly  defined 

multisection  genus  Gilia  composed  of  two  suf^genera  and  seven  sections  (sects.  Gilia.  Arachnion. 

Sallugilia.  Gilidstium.  Giluimlni.  Gilmanui.  Cuinpiiuuhistrum).  and  a  monotypic  segregate  genus 

{Lalhrocasis).  This  system  is  compared  with  thai  of  t\irtcr  and  Johnson  (2000)  based  primarily  on 

molecular  evidence  and  a  cladistic  approach.  The  two  systems  agree  in  some  dispositions;  in  fact,  the 

present  system  follows  Porter  and  Johnson  in  recognizing  Ixithwcasis;  but  in  other  respects  the  two 

ystems  differ  greatly.  For  example,  the  core  genus  Gilin  is  divided  into  six  smaller  genera  in  addition 

to  l.alhrocasis  by  Porter  and  Johnson.  Basic  differences  between  taxonomic  and  molecular  cladisiic 

approaches  lead  to  the  incongruences  between  alternative  systems  found  here  and  elsewhere  in  the 

Polemoniaceae  and  in  other  plant  families.  These  differences  are  discussed,  A  weal<ness  ol  molecular 

cladistics  is  the  attempt  to  classify  groups  by  using  i:)NA  evidence  primarily  or  exclusively.  Better  re- 

sults can  be  obtained  by  combining  the  molecular  characters  with  phenetic  characters.  There  is  a  con- 
tinuing need  for  new  taxonomic  revisions  in  the  Polemoniaceae  and  other  iamilies  that  do  this. 

Kti\  WoRPs:  Cladistics,  Giliti.  Lathroaisis,  molecular  systematics,  Polemoniaceae,  taxonomy 

RESUMHN 

Se  revisa  la  clasificacion  infragencriea  dc  Gi/it(  en  ba.se  a  numerosos  caracteres  fcneticos  y  algunos 

moleculares.usandounaaproximaciontaxondmica.Elresultadoeselgeneromultiseccionamphamente 

definido  Gilia  compuesto  de  dos  subgeneros  y  siete  sccciones  (sects.  Gilia,  Amchnion,  Salluii^ilici, 

Giliastrum, Giliandra, Gilmania, Campuui la.s(  rum),  y  un  genero  monotipico segregado (La( I?  r(>ca,si,s). 

Este  sistema  sc  compara  con  el  dc  Porter  y  Johnson  12000)  basado  primariamente  en  pruebas 

moleculares  y  una  aproximacion  cladistica.  Los  dos  sistemas  concuerdan  en  algunas  disposiciones; 

de  hecho,  el  presente  sistema  sigue  a  Porter  y  Johnson  en  el  reconocimiento  de  La(hrocasis;  pero  en 

otros  aspectos  los  dos  sistemas  difiercn  enormemcntc.  Por  ejcmpfo,  el  nucleo  del  genero  Gilm  sc  di- 
vide en  seis  generos  mas  pequerios  en  adicion  a  La( li  roaisis  segun  Porter  y  Joli nson.  Las  dilerencias 

l^asicas  entre  la  aproximacion  taxonomica  y  la  cladistica  molecular  dan  fugar  a  incongruencias  en- 
tre  sistemas  alcernativos  coirio  se  encuentra  aqui  y  en  otros  estudios  sobre  Potemoniaceae  asi  como 

en  otras  familias.  Se  discuten  estas  dilerencias,  Un  puntodcbil  de  la  cladisi  ica  molecular  es  el  in  ten  to 

de  clasificar  grupos  usando  primaria  o  exclusivamente  ON  A.  Se  pueden  obtener  mejores  resultados 
combinando  caracteres  moleculares  con  caracteres  leneticos,  I  fay  una  necesidad  creciente  de  nuevas 

revisiones  taxonomicas  en  las  Polemoniaceae  y  otras  familias  de  igual  comportamiento. 

INTRODUCTION 

In  the  nineteenth  century,  Gi  lu;  was  treated  as  a  catchall  genus  for  the  temperate 

herbaceous  Polemoniaceae  that  did  not  fit  into  the  well-defined  genera  PoJcm- 
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onium,Phlox,andG)!lomia.Gi/iainthatera  was  consequently  very  heterogeneous 

and  was  subdivided  nito  numerous  sections  (Bentham  63:  Hooker  1873-1876; 
Gray  1886;  Peter  1897). 

In  the  eady  twentieth  century  as  the  plants  became  better  known  morpho- 
logically and  in  the  iield,  it  became  apparent  that  many  of  these  sections  were 

only  remotely  related  to  one  another  Milliken  (1904)  started  the  process  of  reclassi- 
fication by  segregating  Navarretia  and  Una  nth  us  from  Gilia.  Her  Gilia  remained 

heterogeneous  with  six  subgenera.  Subsequent  authors  continued  the  process  of 

pruning  by  spinning  off  Eriaslnim,  Leptodaciylon,  Allophyllum,  Ipomopsis,  etc. 
as  separate  genera,  while  retaining  a  polymorphous  core  genus  Gilia. 

Grant's  (1959)  treatment  recognized  a  core  genus  Gilia  composed  of  five 
interrelated  sections  (sects,  Giiiast  rum,  Gi  hand  ra,Gi  Ha,  Arachnion,  So  hugilicj). 

Section  Giliastrum  has  been  subdivided  subsequently  mto  two  or  three  smaller 
sections  (Grant  1999)  (Table  1). 

In  1959  I  thought  that  the  disparate  elements  had  all  been  removed  from 

Gilia,  and  Alva  Day  thought  so  too,  but  this  was  not  the  case.  In  later  studies 

using  pollen-morphological  characters,  Day  (1993a,  b)  found  a  small  group  of 
species  in  Gilia  sect,  Saltugilia  (the  G.  kptalca  group)  that  did  not  belong  m 

Gilia.  It  was  not  clear  in  1993  where  these  species  did  belong.  Day  placed  them 

in  a  section  Kelloggia  of  Gilia  for  holding  purposes,  and  later  she  and  I  trans- 
ferred them  to  AUophyllum  (Grant  &  Day  1999). 

All  these  groupings  and  regroupings  were  made  by  taxonomists  working 

within  the  conceptual  framework  of  traditional  or  evolutionary  taxonomy  us- 

ing numerous  phenetic  characters,  and  changing  the  system  gradually  and  pro- 
gressively. In  the  year  2000,  Porter  and  Johnson  published  a  radically  different 

classification  of  the  Gilia  complex  and  of  the  family  as  a  whole.  Their  system 

was  arrived  at  by  the  approach  of  molecular  cladistics;  they  used  DN  A  sequence 

variation  in  selected  organellar  genes  as  evidence,  and  interpreted  this  evidence 
according  to  cladistic  concepts. 

In  the  Porter  and  Johnson  (2000)  system,  the  genus  Gilia  of  Grant  (1959, 

1999)  is  broken  up  into  seven  genera,  as  shown  in  Table  I.  With  regard  to  one 

species  group,  the  former  Gilia  leptalea  group,  both  parties  agree  that  it  should 

come  out  of  Gilia^  but  do  not  agree  on  where  to  put  it  (Table  1).  The  new  mono- 
typic  genus  Lath  wcasis  was  set  up  for  Gilia  tcncrnma  (Porter  &Johnson  2000); 

1  did  not  at  first  accept  Lathrocasis  but  do  so  now  in  this  paper  (Table  1).  The  genus 
Gi  liti  of  Porter  and  Johnson  (2000)  consists  of  GiHa  sects.  Gilia  and  A  rachn  wn 

plus  part  of  Gi ha  sect.  Saltugi  lia.  And  their  genus  Gi  licJ  is  separated  at  the  tribal 

level  from  the  other  sections  of  Gilia  (from  Gilia  subg.  Grccneophila). 

I  low  do  we  explain  the  large  differences  between  the  two  contemporane- 

ous and  up-to-date  classifications  of  Gilia  s.  I.?  Porter  and  Johnson  (Johnson  et 

al,  1996;  Porter  1998;  Porter  &  Johnson  2000)  claim  that  Gilia  s,  1.  is  polyphyl- 
etic;  their  subdivided  system  is  intended  to  correct  the  situation.  1  have  argued 
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Table  1.  Comparison  of  two  current  classifications  of  G///a  and  certain  gilioid  taxa. 

Grant  system  (1999, 2001,  this  paper) Porter  and  Johnson  system  (2000) Tribe  in  PJ  system 

Gilia  subgen.  Gilia 

Sect.  Gilia Genus  Gilia Gilieae 

Sect.  Arachnion Genus  Gilia Gilieae 

Sect.  Saltugilia Genus  Saltugilia Gilieae 

Gilia  subgen.  Greeneophila 
Sect.  Giliastrum Genera  Giliastrum,  Dayia,  Bryantiella Loeselieae 

Sect.  Giliandra All  del  la Loeselieae 

Sect.  Gilmania Aliciello Loeselieae 

Sect.  Campanulastrum Linanthus  campanulatus  group Phlocideae 

Lathrocasis  (fornnerly  in  Gilia) Lathrocasis 
Gilieae 

Allophyllum  leptaleum  group Navarretia  leptalea  group Gilieae 

(formerly  in  Gilia) (Formerly  in  Gilia) 

elsewhere  (Grant  2001,  2003a,  b)  that  the  claim  of  polyphyly  is  not  supported 

by  the  evidence,  except  in  the  Gilia  leptalea  group.  The  polyphyly  issue  will  be 
discussed  again  later  in  this  paper 

The  difference  between  the  alternative  treatments  of  the  Gilia  complex 

can  be  adequately  explained  as  a  result  of  using  the  very  different  approaches 
of  taxonomy  and  cladistics.  The  differences  in  working  concepts  and  methods 

can  be  summarized  briefly  here  (see  Grant  2003a  for  review).  First,  the  system- 
atic units  of  taxonomy  are  similarity  groups  or  taxa,  those  of  cladistics  are  in- 

ferred phyletic  lineages  or  clades.  Second,  taxonomy  uses  a  traditional  defini- 
tion of  monophyly:  any  group  descended  from  a  close  common  ancestor; 

whereas  cladistics  defines  monophyly  as  a  group  consisting  of  all  the  descen- 
dants of  the  common  ancestor  A  given  group  can  be  monophyletic  by  the  taxo- 

nomic  definition  but  non-monophyletic  by  the  cladistic  definition. 

Third,  taxonomy  employs  any  and  all  characters  that  are  useful  in  distin- 
guishing taxa.  Phenetic  cladistics  sets  some  restrictions  on  the  characters  used. 

Molecular  cladistics  uses  one  or  a  few  preselected  DNA  segments;  the  data  are 

valuable  but  the  database  is  very  narrow.  Fourth,  taxonomy  and  molecular  cla- 
distics sample  different  parts  of  the  overall  genomes.  The  phenetic  characters 

used  m  taxonomy  are  expressions  of  the  chromosomal  genome.  The  organellar 

DNA  used  in  molecular  cladistics  is  cytoplasmic  in  origin  in  the  case  of  chloro- 
plast  and  mitochondrial  genes  and  is  encoded  in  a  special  kind  of  chromosome 
site  m  the  case  or  ribosomes. 

Finally  there  is  always  a  subjective  element  when  a  cladogram  is  transformed 
into  a  system  of  taxa.  Is  a  given  clade  going  to  be  treated  as  a  genus  or  a  section? 

These  factors  inevitably  bring  about  some  differences  between  taxonomic 
and  molecular  cladistic  systems  of  the  same  plant  group.  They  account  for  the 
differences  vn  the  tribal  classification  of  the  Polemoniaceae  of  Porter  and 
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Johnson  (2000)  and  Grant  (2003b).  And  they  will  explain  most  of  the  differ- 
ences in  the  treatment  of  the  Gilia  complex. 

This  brings  us  to  the  next  question,  hi  cases  ol  incongruence  between  taxo- 
nomic  and  molecular  cladistic  systems  of  classification,  which  system  comes 

closest  to  the  goal  ot  expressing  natural  or  phylogenetic  relationships?  The  short 

answer  is:  sometimes  one  system  or  approach,  sometimes  the  other. 

1  have  found  the  following  modes  in  comparisons  of  taxonomic  with  mo- 
lecular cladistic  systems  m  the  Polemoniaceae  and  other  plant  groups,  (f)  Hach 

system  is  acceptable  by  its  own  standards.  (2)  A  cladistic  author  applies  the 

cladistic  definition  of  monophyly  to  a  taxonomic  system  which  is  natural  by 

the  taxonomic  definition  of  monophyly  and  the  cladistic  author  then  falsely 

accuses  the  taxonomic  treatment  of  being  non-monophyletic.  (3)  The  molecu- 
lar cladograms  reveal  a  relationship  which  taxonomists  had  not  noticed  and 

which  leads  to  a  desirable  revision  in  the  taxonom  y  (4)  The  DN  A  evidence  is  i  n 

conl  lict  with  a  pattern  of  variation  in  reliable  phenetic  characters.  This  is  likely 

to  occur  when  the  DN  A  evidence  is  derived  from  cytoplasmic  organelles,  espe- 

cially chloroplasts,  which  are  semi-indcpendent  of  the  chromosomaf  genome 
which  determines  most  taxonomic  characters.  A  chloroplast  DNA  cladogram 

may  give  a  very  distorted  picture  of  the  organismic  relationships  in  a  plant  group. 

Many  plant  groups  have  been  studied  with  respect  to  both  DNA  markers 

and  morphological  or  other  phenetic  characters.  Sometimes  the  two  kinds  of 

characters  are  in  agreement,  sometimes  they  are  not,  and  the  latter  situation  is 

conuiion.  Rieseberg  et  al.  (1996)  list  34  seed  plant  genera  in  which  discordance 

is  lound  between  DNA  markers  and  phenetic  characters.  The  type  of  DNA  that 

is  most  common  in  the  list  of  unreliable  markers  is  chloroplast  I3NA.  Unreli- 
able chloroplast  markers  are  lound  for  example  m:  HcHanthu^  (Rieseberg  199h 

Rieseberg etal.  1991),  Q!(crcu.s(\'Vhittemore&Schaal  l991).£uu(/v/if!(s(McKin- 
non  et  al.  1999),  and  Gossypium  (Cronn  ct  al.  2002). 

In  Hc/iant/ru.s  (Rieseberg  1991;  Rieseberg  et  al.  1991),  Quercu.s(Whittemore 

&  Schaal  1991),  Gossypium  (Cronn  et  al.  2002),  and  Phlox  (Ferguson  &  lanscn 

2002)  it  is  possible  to  compare  the  reliability  of  chloroplast  DNA  with  that  of 

ribosomal  DNA.  In  each  case  ribosomal  DNA  is  more  concordant  with  phe- 
netic character  variation  than  chloroplast  DNA  is. 

The  various  sources  ol  incongruence  between  taxonomic  and  molecular 

cladistic  systems,  listed  above,  all  occur  in  the  Gilm  complex  and  other 

Polemoniaceae.  bxamples  will  be  given  in  this  paper 

Old  taxonomic  treatmcntsare  currently  being  revised  by  cladistic,  mainly 

molecular  cladistic,  methods,  but  cladistic  systems  are  not  always  right.  There 

IS  a  continuing  need  for  up-to-date  taxonomic  treatments.  Such  treatments  pro- 
vide a  choice  for  those  who  use  classifications.  With  this  goal  in  mind,  I  have 

recently  revised  and  updated  the  tribal  classification  of  the  Polemoniaceae 

(Grant  2003b),  and  am  doing  the  same  here  for  the  genus  Gilia. 
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MATERIALS  AND  METHODS 

I  assembled  as  many  characters  as  I  could  that  distinguish  major  subgroups  m 

Gilia  s.  1.  These  are  mostly  gross  morphological  features  but  also  micromor- 
phological  or  biochemical. 

Among  the  microscopic  characters  that  are  useful  in  Gilia  is  corolla  vena- 
tion. The  lower  part  of  the  corolla  in  Gi  lia  has  five  sets  of  veins,  one  set  for  each 

corolla  lobe,  and  each  set  has  three  parallel  veins.  The  veins  of  a  set  branch  above 

or  distally  In  some  sections  of  the  genus,  the  veins  remain  separate  distally  while 
m  other  sections  they  anastomose  distally  (Day  &  Moran  1986;  Day  pers.  comm.). 

The  f  lavonoids  in  the  genus  fall  into  three  groups,  designated  as  types  A,  B, 

and  C,  and  these  types  vary  among  the  sections  (Smith  et  al.  1977).  Type  A  f  la- 
vonoids are  kaempferal,  quercitin,  and  myricetin;  type  B  is  6-methoxyf  lavonal; 

and  type  C  is  C-glycosylflavone  (Smith  et  al.  1977). 
A  number  of  studies  of  DNA  sequence  variation  have  been  made  in  the 

Polemoniaceae  (listed  in  Porter  &  Johnson  2000;  and  Grant  2003b.  For  the  pur- 
pose of  this  study  I  used  mainly  the  papers  of  Johnson  et  al.  (1996),  Porter  (1997, 

1998),  and  Johnson  and  Weese  (2000)  which  have  the  best  coverage  of  the  Gi  1  ia 

complex.  Johnson  et  al.  present  cladograms  of  cpDNA  matK,  Porter  of  rDNA 
ITS,  and  Johnson  and  Weese  of  rDNA  ITS,  cpDNA  trnl,  and  matK. 

Recently  Johnson  et  al.  (2004)  have  published  a  survey  of  the  fine  struc- 
ture of  the  seed  coat  in  Gilia  and  related  genera  (see  their  SEM  photographs). 

The  descriptions  m  the  formal  classification  consist  mainly  of  diagnostic 
characters.  These  serve  to  show  the  evidence  supporting  the  classification.  Good 

complete  descriptions  are  given  by  Porter  and  Johnson  (2000). 

ANALYTICAL  KEY  TO  THE  MAIN  GROUPS  OE  GILIA  AND  LATHROCASIS 

1.  Glandular  hairs  with  tiny  black  tips;  pollen  white;  seeds  one  per  locule  in  capsule 

   Genus  Lathrocasis 
1.  Glandular  hairs  where  present  with  amber  or  colorless  terminal  glands;  pollen  blue, 

yellow  or  cream;  seeds  generally  several  or  many  per  locule  in  capsule     Genus  Gilia 
2.  Pollen  blue;  stamens  inserted  in  sinuses  of  corolla  lobes;  annuals   Gilia  subgen.  Gilia 

3.  Pubescence  of  long  fine  intertwined  white  cobwebby  hairs;  stipitate  glandu- 
lar hairs  often  present  also     Gilia  sect.  Arachnion 

3.  Cobwebby  pubescence  not  present,  pubescence  consisting  of  multicellular 

trichomes  and  stipitate  glandular  hairs. 

4  Plants  scapose     Gilia  sect.  Saltugilia 

4.  Plants  not  scapose,  cauline  leaves  ranging  from  large  on  lower  stems  to 

small  on  upper  stems   G<l'a  sect. Gilia 

2.  Pollen  generally  yellow  or  cream,  but  blue  in  one  species;  stamens  inserted  in 
corolla  tube, throat,  or  sinuses;  perennials  and  annuals    Gilia  subgen.  Greeneophila 

5.  Plants  usually  branching  from  base  with  stems  spreading,  but  sometimes 

single-stemmed;corolla  generally  campanulate  or  rotate;seeds  mucilaginous 
when  wet. 

6.  Small  annuals  with  wiry  stems  and  small  flowers     Gilia  sect. Campanulastrum 
6.  Perennials  and  some  annuals;  flowers  showy  or  small    Gilia  sect.Giliastrum 
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5.  Plants  scapose  with  a  basal  rosette  and  a  central  leader  stem;  corolla  funnel- 

form  or  sometimes  trumpet-stiaped;  seeds  not  mucilaginous  when  wet  or 
only  slightly  so. 

7.  Lower  leaves  pinnate  with  a  broad  strap-shaped  rachis  and  short  lobes 

    Gilia  sect  Giliandra 

7.  Lower  leaves  with  a  broad  blade  and  lobed  margin,  the  lobes  sharp-tipped 

  Gilia  sect  Gilmania 

c:lassiI'Ic;ation 

Genus  1.  Gilia  Rtiiz&Pavon.Prod.  HI.  Peruv.2i,  t.4. 1794.TYn:(,ila(l(uim<i(<iRuiz.vrPavon, 

1  lerbaccous  perennials,  biennials,  or  annuals,  sometimes  with  a  woody  or  soft 

woody  base.  Basal  leaves  well  developed  and  upper  cauline  leaves  much  reduced 

in  size,  or  moderately  reduced  in  sect.  Gilia.  Generally  sprmg  blooming.  Flow- 

ers usually  m  loose  or  glomerate  cymes,  or  sometimes  solitary  or  in  capitate 

heads.  Calyx  lobes  equal  in  length.  Corolla  frequently  moderate-sized  and 

showy,  or  small  in  many  species.  Pollen  pores  zonocolporate.  Seeds  small,  an- 

gular, and  sandy-colored,  usually  numerous  in  the  capsule.  Ancestral  basic  chro- 
mosome number  x  =  9  present  in  all  sections;  polyploidy  common.  Other  char- 

acters vary  between  the  subgenera  and  sections. 

Disl  rihutiou  and  ta.xi/. -Widespread  in  western  United  States  and  Canada 
and  northern  Mexico;  also  in  tem  perate  South  America.  In  and  or  semiarid  habi- 

tats, Irequent  in  deserts.  About  78  species. 

Subgenus  1.  Gilia 

heaves  pinnately  dissected,  ol  ten  bi  pinnate  or  tripinnate,  but  once  pinnate  or  lin- 

ear in  reduced  lorms.  Pubescence  varies  among  the  sections.  Stipitate  glandular 

hairs  oltcn  present;  they  are  medium-sized  with  a  large  terminal  gland  that  is 
yellow  or  amber.  Corolla  usually  lunnelforin,  sometimes  long-tubed  and  sub- 
salverform.  Corolla  veins  anastomosing  in  distal  part  of  corol  la  (see  Materials  and 
Methods  for  explanation  otthischaracter.)  Stamens  inserted  in  corolla  lobe  sinuses. 

Pollen  blue.  Seeds  generally  numerous  in  capsules,  mucilaginous  when  wet.  Fla- 

vonoids  of  type  A  and/or  C  present,  but  not  type  B.  (See  Materials  and  Methods 

lor  explanation  of  these  types.)  Basic  chromosome  number  x  =  9  throughout. 
Section  1.  Gilia 

Plants  with  leafy  stems,  the  leaves  being  the  largest  on  lower  stems  and  smaller 
but  wel  1  developed  on  upper  stems.  Pubescence  of  multicel  lular  trichomes  and 

medium-sized  stipitate  glandular  hairs.  Inflorescence  an  open  cyme,  or  a  capi- 
tate head  in  some  species.  Corolla  concolored  or  bi-  or  tricolored  with  purple 

spots  on  the  throat  and  yellow  tube.  Corolla  veins  anastomosing.  Flavonoids  of 
type  A  lound  (see  Materials  and  Methods  for  explanation). 

Di.sl  ri  bution  a  ucl  tu.vt/.-Cismontane  California  to  British  Ct:)lumbia  and  Baja 
California,  and  in  Peru  and  Chile.  Ten  species:  G.  aclnlleaejolia,  G.  angeknsis,  G. 

capitataXj.  clivo/-|ini,G.  IcniniaUi  (S.  Amen),  G.  lomcnsisiS.  Amer.),G.  milkfoluitLi 
G.  nevinii,  G.  tricolor,  G.  valdivicnsis{S.  Amer.). 
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Section  2.  Arachnion  A.D.  &  VH.  Grant,  AllSO  3:214, 1956.  TYPE:Gilitj  latijlora  AGray. 

Plants  scapose  with  a  basal  leal  rosette  and  central  leader  stem.  Pubescence  ol 

long  fine  intertwined  white  cobwebby  hairs;  medium-sized  stipitate  glandular 

hairs  often  present  also.  Inflorescence  an  open  cyme.  Corolla  often  bi-  or  tricol- 

ored  with  contrastingly  colored  lobes,  throat,  and  tube.  Corolla  veins  anasto- 
mosing. Flavonoids  of  type  C  present. 

Distribution  a?i£i  tflxu.-Mountah-is  and  deserts  of  western  North  America, 

especially  numerous  in  the  Mojave  desert;  also  in  temperate  South  America. 

Twenty-five  species:  G.  aliquanta,  G.  austrooccidentalis,  G.  hrecciarum,  G.  cana, 
G.  clokeyi,  G.  crassifolia  (S.  Amer.),  G.  diegensis,  G.Jlavocincta,  G.  inconspicua, 

GAnterior\G.jacens,G.latiJ  lord, G.leptantha,G.malior,G.mexicana,G.  minor, 

G.  modocensis,  G.  ochroleuca,  G.  ophthalmoides,  G.  salticola,  G.  sinuata,  G. 

tenuijlora,  G.  tetrahreccia,  G.  tmnsmontana,  G.  tweedyi.  The  basic  taxonomic 
treatment  is  that  of  Grant  and  Grant  (1956). 

Section  3.  Saltugilia  V.E.  &  A.D.  Grant,  Aliso  3:84, 1954.  Tvi'i::Gilki  splcndem  Douglas 
ex  H.L.  Mason  &  AD.  Grant,  Madrono  'J:212. 1948,  Genus  i\iltui;iliti  L, A,  Johnson  in  Porter  & 

Johnson,  Aliso  19:69.  2000.  Type  designated  by  Johnson;  Saltugilia  giinnellu  (Brand)  L,A, 

Johnson.  See  Grant  &  Wcndt  (,2003j  lor  discussion  of  type. 

Plants  scapose  with  a  basal  leaf  rosette  and  central  leader  stem.  Pubescence  of 

straight  multicellular  trichomes  and  stipitate  glandular  hairs,  or  with  genicu- 
late multicellular  trichomes  in  G.  stdlata.  Inflorescence  an  open  cyme.  Corolla 

usually  concolored.  Corolla  veins  anastomosing.  Flavonoids  of  types  A  and  C. 
Distribution  and  taxa. -Central  cismontane  California  to  northern  Baja 

California,  and  to  western  parts  of  desert.  Woodland  and  desert  habitats.  Seven 

species:  G.  australis,  G.  caruifolia,  G.  latimerii,  G.  scopulorum,  G.  splendent,  G. 
stellata,  G.yorkii. 

Gilia  latimerii (T.L.  Weese  &  L.A.Johnson)  VE.  Grant,  comb,  nov  SaUugiUa  laiimcn 
T.L.  Weese  &  L.A.Johnson,  Madrono  48:198.  2001.  Related  to  G.  ausl  rali.s. 

Com ment.-The  species  in  sect.  Saltugilia  fall  into  two  groups.  The  G.  spkndens 

group (G.  splendens,  G.  caruijolia,  G.  australis,  G.  latimerii)\s  a  natural  interre- 

lated group  of  woodland  and  desert  species  with  mostly  large  flowers.  The  sec- 

ond group  (G.  scopulorum,  G.  stellata,  G.  yorkii)  consists  of  small-flowered, 

mostly  desert  species  which  are  similar  to  the  G.  splendens  group  in  gross  mor- 
phological characters.  This  was  the  basis  for  grouping  them  together  m  the  same 

section  in  earlier  studies  (Grant  &  Grant  1954;  Grant  1999). 

However,  the  molecular  evidence  throws  some  doubt  on  this  assumption. 

The  G.  splendens  group  and  the  second  group  form  separate  clades  in  the  cla- 
dograms  for  chforoplast  genes  matK  and  trnL  and  ribosomal  ITS  (Johnson  et  al. 
1996;  Johnson  &  Weese  2000).  A  new  character,  sculpturing  of  the  seed  coat, 

also  differs  between  the  two  groups  (Johnson  et  al.  2004). 

Porter  and  Johnson  (2000)  treat  the  G.  splendens  group  as  a  segregate  ge- 
nus, Saltugilia,  and  leave  the  second  group  (G.  scopulorum  etc.)  m  their  genus 
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Gilia.  I  of  course  believe  that  these  groups  should  be  treated  at  the  rank  of  sec- 

tion rather  than  genus.  Otherwise  I  agree  that  there  is  a  problem  concerning 

the  closeness  of  the  relationships  between  the  two  groups  and  within  the  sec- 

ond group  Itself.  More  morphological,  breeding,  and  molecular  studies  are  de- 

sirable to  clarify  the  relationships.  In  the  meantime  we  have  the  practical  prob- 

lem of  making  a  place  for  the  second  group  m  the  classification  system.  In  the 

present  system,  the  species  of  the  second  group  are  retained  in  the  sect.  Saltugiha 
until  we  know  better  what  to  do  with  them. 

Subgenus  2.  Greeneophila  Brand,  Pflanzenreich  4(250):144. 1907.  Type:  Gi /km  ixkJuIci 
Benth. 

Leaves  with  broad  blades,  or  pinnately  divided,  or  linear  in  reduced  forms.  Small 

or  tmy  glandular  hairs,  short-stalked,  the  glands  translucent  and  colorless,  or 

herbage  sometimes  glaucous  m  sect.  Campc/ n  u /a.sf  ru  m.  CoroHa  varying  in  form; 

campanuk^te,  rotate,  funnelforin,  or  trumpet-shaped.  Coroha  veins  anastomos- 

ing or  non-anastomosing  (see  section  descriptions).  Stamens  often  inserted  m 
corolla  tube  or  throat,  but  sometimes  m  sinuses  (sec  section  descriptions).  Pol- 

len yellow  or  cream,  but  blue  in  one  species  (m  sect.  Giliastrum).  Seeds  gener- 

ally numerous  m  capsules;  mucilaginous  or  non-mucilaginous  (see  section  de- 

scriptions). Flavonoids  of  type  B  (6-methoxyflavonols)  present  m  sects. 
Giliastrum  and  Gilmania;  no  data  for  the  other  sections.  Basic  number  x  =  9 

present  m  all  sections;  x  =  9  and  8  in  sect.  GiUandra. 

Section  4.  Giliastrum  Brand,  Pflanzenreich  4(250):147.  1907.  TYPH:Gi/ki  nnuhda 
Benth.  Ciiiastrum  Rydb.,  Fl.  Rocky  Mts.,  eci.  2,  6QQ,  ]0&(y  1^)22.  BryaiUicUa  J.M,  Porier,  Aliso 

19:70.  2000.  Typh:  Gilia  palmcii  S.  Wats..  Proc,  Amer.  Acad,  Arts  24:61.  188Q.  Davie;  |,M.  Porter, 

Aliso  1Q:71.  2000.  Typp:  Gilia  suihra  T.S,  Brandcgee,  Zoe  y.ibb,  1903. 

Perennial  herbs  with  a  soft  woody  base  and  some  annuals,  stems  branching 

from  base.  Leaf  consisting  of  a  broad  blade  with  serrate  margin,  or  blade  cleft 
and  with  lobes,  or  reduced  to  a  narrow  linear  rachis  with  narrow  lobes.  Corolla 

generally  campanulate  or  rotate,  rarely  funnelform  (in  G.  .sxabra);  large  or  small. 

Corolla  violet,  blue,  pink,  or  white,  sometimes  with  a  yellow  tube.  Corolla  veins 

separate  and  non-anastomosing,  except  in  G.  rigidu  la  where  they  do  anastomose 
(see  Materials  and  Metht^ds).  Stamens  inserted  in  corolla  base  or  throat.  Pollen 

usually  yellow,  sometimes  white,  blue  in  one  species  (G.  scabra).  Seed  coat  mu- 

cilaginous when  wet.  Basic  number  x  =  9;  n  =  6  and  12  occur  in  G.  insigne. 

Distri  but  ion  a  nthdxa.-Colorado  and  Kansas  to  Texas  and  northern  Mexico 
and  Baja  California,  also  in  temperate  South  America,  Often  in  semiarid  or  arid 

plains  and  deserts.  Twelve  species;  G.  castellanosii  (S.  Amer.),  G.  foetida  (S.  Amer), 

G.glutinosa  (S.  Amer),  G.  incisa,  G.  i nsignc,  G.gypsophylla,  G.  ludcns,  G.  palmen 

G.  purpusiu  G.  rigidula,  G.  scahra  (includes  Dayia  grantu  jM.  Porter  pending 
further  study),  G.  stewartii.  See  Turner  (1994)  for  a  treatment  of  the  Texas  and 

Mexican  species.  Porter  and  Johnson  (2000)  treat  Giliastrum  as  a  genus. 
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Gilia  castellanosii  (J.M.  Porter)  V.E.  Grant,  comb.  nov.  GiliastrumcasieUanoni]M.  Por- 
ter, Aliso  19:75.  2000. 

Comment— Gilia  scahra  of  Baja  California  was  poorly  understood  for  many 

years.  Brandegee  (1903),  who  described  it,  stated  that  it  was  related  to  Gilia  flori- 
hunda  in  section  Siphonella.  These  are  old  names  for  Linanthus  nuttallii.  When 

compiling  a  list  of  species  names  in  the  1950s,  I  followed  Brandegee  and  listed 
Gilia  scahra  as  a  synonym  of  Linanthus  nuttallii  (Grant  1959,  p.  140).  I  did  not 

see  herbarium  material  until  much  later  Recently  Porter  has  studied  this  spe- 
cies in  the  field  and  laboratory  and  gives  a  full  description  of  its  morphology 

(Porter  and  Johnson  2000).  He  also  presents  molecular  evidence  as  noted  be- 
low. Porter  proposes  a  new  genus,  Dayia,  for  D.  scahra  and  the  closely  related  D. 

grantii.  G.  (or  D.)  scahra  seems  to  fit  into  sect.  Giliastrum,  though  it  does  differ 

from  other  species  of  Giliastrum  in  having  funnelform  corollas  and  blue  pol- 
len. Alva  Day  also  views  G.  scahra  as  a  member  of  sect.  Giliastrum  (pers.  comm.). 
The  molecular  evidence  consists  of  sequence  variation  for  the  chloroplast 

gene  matK  and  nbosomal  ITS  (Johnson  et  al.  1996;  Porter  1997;  Prather  et  al. 
2000).  Molecular  evidence  could  help  greatly  to  clarify  the  relationships  of  Gilia 

scahra,  but  in  fact  only  raises  more  questions.  In  the  DNA  cladograms,  Gilia 
scahra  forms  a  clade  consisting  of  itself  and  Loeselia  glandulosa.  This  result  is 

puzzling.  Gilia  sect.  Giliastrum  is  only  distantly  related  to  Loeselia  (Grant 
2003b).  Gilia  scahra  does  not  have  the  phenetic  characters  of  Loeselia.  In  the 

cladograms  Gilia  scahra  is  adjacent  to  a  Giliastrum  clade,  but  Loeselia 
glandulosa  seems  very  much  out  of  place.  The  possibility  of  mislabelling  plant 
material  suggests  itself.  The  assays  of  Gilia  scahra  and  Loeselia  glandulosa 
should  be  repeated.  For  the  present  it  seems  best  to  treat  G.  scahra  as  a  member 
of  sect.  Giliastru  m.  In  the  future,  with  more  study,  it  might  be  assigned  to  a  new 

section,  Dayia,  related  to  sect.  Giliastrum. 

Gilia  palmeri  of  Baja  California  and  G.  glutinosa  of  Peru  and  Chile  have 
been  treated  as  a  related  amphitropical  species  pair  in  sect.  Giliastrum  (Grant 

1959).  Porter  proposes  to  treat  them  as  a  new  bitypic  genus,  Bryantiella  (Porter 

&  Johnson  (2000).  The  phenetic  characters  to  support  this  change  are  not  im- 

pressive. Porter  has  some  molecular  evidence  from  cpDNA  and  rDNA  to  sup- 
port this  proposal  but  this  is  unpubhshed  (Porter  &  Johnson  2000,  p.  71).  I  think 

these  two  species  belong  in  sect.  Giliastrum,  and  Alva  Day  (pers.  comm.)  is  of 
the  same  opinion. 

Section  5.  Giliandra  A.  Gray,  Proc.  Amer  Acad.  8:276. 1870.  Type  Gilia  stenothyrsa  A. 
Gray.  Ahcidla  sect.  Giliandra  J.M.  Porter,  Aliso  17:27.  1998.  Aliciella  Brand,  Pflanzenreich 
4(250):150. 1907.  TYPE:  Gilia  t  nodon  A.  Eastwood. 

Woody-based  perennials,  short-lived  perennials,  biennials,  and  annuals.  Plants 
scapose  with  a  basal  leaf  rosette,  central  leader  stem,  and  cymose  inflorescence. 

Lower  leaves  leathery,  pinnate,  with  a  strap-shaped  rachis  and  short  lobes.  Flow- 
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ers  showy  in  tlic  perennial  and  biennial  species,  mostly  small  and  inconspicu- 

ous in  the  annual  species.  Corolla  in  the  large-flowered  species  funneltorm  or 

sometimes  trumpet-shaped;  blue,  red,  or  pink.  Corol  la  vems  anastomosing  (see 
Materials  and  Methods).  Stamens  inserted  ui  corolla  tube  or  sinuses.  Pollen 

mostly  yellow  or  cream-colored,  rarely  blue.  Seeds  not  mucilaginous  or  only 
slightly  so  when  wet.  Two  basic  numbers,  x  =  9  and  8;  n  =  8  is  common  in  the 

perennial  and  biennial  species;  polyploids  are  common  in  the  annual  species. 

Distribution  and  ta.\'t/.— Colorado  idateau,  Rocky  Mountains,  and  adjacent 
plains  tor  the  perennial  and  biennial  species;  Mojave  desert  and  neighboring 

deserts  tor  the  annual  species.  Nineteen  species.  G.  caespitosci  G.  formosa,  G. 

haydcniiG-  hctcnistylcLG.  huniilliniciX^-  hntchinsijoluuG-  leptomciia.G-  lottiac, 

G.  mcvickerac,  G.  n}icromcnci,  G.  nycnsis,  G.  pentstcmonoides,  G.  pinnatifidaX'- 
sedifoiia,  G.  stcnothyrsa,  G.  mbacaulis^  G.  subnuda,  G.  tenuis,  G.  I  riodon. 

Gilia  humillima  (Brand)  A.G.  Day  ex  V.E.  Grant,  comb,  nov  Alicidla  ir^odon  var. 
humillima  Brand,  Pflanzenreich  4(250):150.  1907.  Mincihi  lunnilUiua  J.M.  Porter,  Aliso 
17:41.1998. 

Commcnf.— Porter  (1998)  has  recently  revised  sect.  Cjiliandra,  and  treats  it  as  a 
genus,  Alicidki.  He  includes  the  Gilia  latifolia  group  in  AlicicUa,  whereas  t 

assign  it  to  a  neighboring  section,  Gilmania.  Porters  (1998)  treatment  contains 

much  information  about  the  geographical  distribution,  habitats,  chromosome 

numbers,  and  other  teatures  of  the  species. 

Section  6.  Gilmania  (fi.L.  Mason  &  A.D.  Grant)  V.H.  Grant  &  A.D.  Grant,  Aliso 
3:299.  1956.  Typf:  GUia  Un ijoha  S.  Wats,  Cilia  subgen.  Gilmania  111.,  Ma.son  &  A.D. Ciraiit. 

Madrono  9:20^.  1948.  Aiiciclta  subgen.  GilmaniajM.  Porrer,  Aliso  17:43.  1998. 

Woody-based  perennials  and  annual  herbs.  Plants  scapose  with  a  basal  rosette, 
central  leader,  and  cymose  inflorescence,  bower  leaves  with  a  broad  blade,  lobcd 

margin,  and  sharp-tipped  lobes.  Corolla  funneltorm,  pink.  Corolla  venation  not 
recorded.  Stamens  inserted  in  corolla  tube.  Pollen  yellow.  Seeds  not  mucilagi- 

nous or  only  slightly  so  when  wet.  Basic  number  x  =  9. 

Distribution  and  taxa—Dcstris  Irom  southeastern  California  toUtah.  Two 

species:  G.  latijolia  (annual)  and  G.  riplcyi  (perennial). 

Section  7.  Campanulastrum  Brand,  PI  lanzenreich  4(250):144.  1907.  Tyi>i  :  ci/m 
campanulaui  A,  Cray,  Gilia  subgen.  Campanulastrum  11.1.  Mason  &  A.D,  Grant.  Madrono 

9:219.1948,  nnlinabulum  Rydb,,  Fl,  Rocky  Mts,.  ed,  2.  698,  1065,  1922.  Tvn;:  Gilia /i/i/cnni.s 

Parry  ex  A.Gray  Gilia  subgen,  Tintinabulum  J-l.L,  Mason  iSj  A,l.lGratit,  Madroiio  9:220.  1948. 

Small  annuals.  Stems  very  slender  and  wiry,  branching  from  base  and  spread- 

ing. Pubescence  glandular-puberulent,  or  commonly  glabrous  in  G.  filijormis. 
Leaves  small  and  linear.  Flowers  solitary  Corolla  campanulate,  small,  yellow  or 

cream.  Veins  non-anastomosing  (A.  Day,  pers.  comm.).  Stamens  inserted  in  co- 
rolla throat  or  tube.  Pollen  yellow.  Seeds  mucilaginous  when  wet.  Basic  number 

X  =  9,  diploids. 
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Distri  hution  and  taxa.— Desert  mountains,  California  to  Utah  and  Arizona. 
Three  species:  G.  campanulata,  G.jiliformis,  G.  inyoensis. 

Comment —Some  phenetic  characters  of  sect.  Campanulastrum  relate  it  to 
sect.  Giliastrum,  other  characters  relate  it  to  sects.  Giliandra  or  Gilmania.  The 

molecular  cladograms  for  ribosomal  ITS  and  chloroplast  genes  trnL  and  matK 

show  a  Campanulastrum  clade  adjacent  to  a  Giliandra  clade  (Johnson  and 
Weese  2000).  These  authors  list  the  species  under  generic  names,  Lmanthus 
and  AUciella. 

The  question  is  how  to  express  the  relationships  in  the  taxonoinic  system. 
Sect.  Campanulastrum  does  not  fit  neatly  into  any  one  of  the  other  sections  in 

subgen.  Gilia.  Including  the  Gilia  campanulata  group  m  sect.  Giliastrum  as  m 
Grant  (1959)  is  not  the  answer  Segregating  it  as  a  genus  Tintinahulum  (Rydberg 
1922;  Grant  1999)  obscures  the  relationship.  Treating  this  group  as  a  section  in 

subgen.  Greeneophilia  seems  to  be  the  best  solution. 

Genus  2.  Lathrocasis  L.A.Johnson,  Ahso  19:67.  2000.  Tvpn:  CUia  tcncmma  A.  Gray. 

Small  annuals  with  small  flowers.  Stems  branching  from  base  and  ascending. 
Leaves  linear,  with  one  or  two  lateral  lobes,  or  simple.  Pubescence  ol  tmy  stipitate 

glandular  hairs  with  a  black  dot-like  head.  Corolla  broad-throated  funnelform. 
white  or  bluish  with  yellow  spots  in  throat.  Corolla  veins  branching  but  not  anas- 

tomosing (Johnson  &  Weese  2000;  Dciy,  unpubl.).  Stamens  inserted  m  corolla 
throat.  Pollen  white.  Pollen  exhibiting  an  unusual  zonocolporate  condition  with 

the  pores  in  a  broad  equatorial  band  (Grant  &  Day  1999).  Seeds  rounded,  1  per 

locule,  mucilaginous  when  wet.  Flavonoids  not  reported.  2n  =  36,  x  =  9.  See  Johnson 
and  Weese  (2000)  for  a  more  detailed  morphological  description. 

Dist  ri  hution  and  taxa— One  species,  L  tenerrima.  Western  mountains  from 
Sierra  Nevada,  California,  to  Montana,  Wyoming,  and  Utah. 

Comment— Gilia  tenerrima  possesses  a  unique  combination  ot  characters 
making  it  difficult  to  place  in  the  system.  On  the  basis  of  some  characters,  Day 
and  1  formerly  placed  this  species  in  or  near  the  Gilia  campanulata  group  (Day 
1993a;  Grant  &  Day  1999).  fiowcver,  the  more  recent  molecular  evidence  does 

not  support  this  assignment  (Johnson  &  Weese  2000). 
A  cladogram  for  rDNA  ITS  shows  G.  tenerrima  as  a  clade  adjacent  to  the 

sections  Saltugilia,Arachnwn,  and  Gilia.  Cladograms  for  chloroplast  genes  trnL 
and  matK  agree  with  the  ribosome  cladogram  (Johnson  and  Weese  2000).  Gilia 
tenerrima  is  widely  separated  from  G.  campanulata  m  all  three  cladograms.  It 
also  differs  from  the  G.  campanulata  group  in  seed  coat  sculpturing  (Johnson 
etal.2004). 

In  fact,  G.  tenerrima  falls  outside  the  range  of  variation  of  the  genus  Gilia 

as  described  in  this  paper  It  differs  from  Gilia  as  described  here  in  the  type  of 

glandular  pubescence,  seed  shape  and  number,  pollen  color,  and  distribution 
of  pores  on  the  pollen  grains. 
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Gi Ha  tenerri ma  resembles  Anoph3/Hum  in  a  number  of  phenetic  characters 
(Grant  1999;  Grant  &  Day  1999).  However,  this  indication  of  relationships  is  not 
supported  by  the  molecular  evidence.  Gilia  tenerrima  and  Allophyllum  fall  m 
separate  major  clades  in  the  molecular  cladograms  of  Johnson  and  Weese  (2000). 

Johnson  and  coworkers  set  up  a  new  monotypic  genus,  Lathrocasis,  for  G. 

tenerrima  (Porter  &  Johnson  2000;  Johnson  &  Weese  2000).  This  is  a  good  so- 
lution for  the  taxonomic  problem  and  is  followed  here. 

Future  study  of  L.  tenerrima  should  include  cytotaxonomic  work.  The  few 

populations  that  have  been  chromosome-counted  are  tetraploid.  Diploids  could 
well  turn  up  with  further  exploration  and  they  might  shed  some  light  on  the 
ancestry  of  the  known  tetraploid  form. 

DISCUSSION 

Phylogenetic  Relationships  in  the  Gilia  Tribe 

The  tribe  Gilieae  as  defined  by  Grant  (2001,  2003b,  this  paper)  contains  the 

temperate  herbaceous  members  of  the  family  with  zonocolporate  pollen,  as 
contrasted  with  other  temperate  herbaceous  groups  which  have  pantoporate 
pollen.  The  tribe  consisted  of  the  genera  Gilia,  iponwpsis,  t.ria^trumjMngknsia, 

.  and  Tintinahulum  in  the  recent  treatments  (Grant  2001, 2003b).  In  the  present 
treatment,  Tintinahulum  is  reduced  to  a  section  of  Giha  (sect. 

Campanulastrum),  and  Lathrocasis  is  taken  up,  resulting  in  a  tribe  composed 
of  Gilia,  Lathrocasis,  Ipomopsis,  Eriastrum,  and  Langloisia. 

The  genera  fall  into  two  grades  with  respect  to  the  basic  chromosome  num- 

ber, which  is  X  =  9  in  Gilia  and  Lathrocasis,  and  x  =  7  in  Ipomopsis,  Eriastrum, 
and  Langloisia.  X  =  9  is  the  ancestral  condition  in  the  Polemoniaceae  and  x  =  7 
IS  derived  (Grant  1959). 

Gilia  is  regarded  as  basal  in  the  tribe  and  the  seven-paired  genera  as  ad- 
vanced. The  latter  do  exhibit  some  advanced  phenetic  characters,  such  as  brac- 

teate  flowering  heads  in  Eriastrum,  bilateral  corollas  in  Langloisia,  and  hum- 

mingbird and  hawkmoth  flowers  in  Ipomopsis.  The  summer-blooming  habit  of 
Eriastrum  and  lowland  species  of  Ipomopsis  may  be  an  advanced  trait. 

The  woody-based  perennials  in  Gilia  sect.  Giliastrum  appear  to  be  basal 
within  Gilia.  The  other  sections  represent  branches  m  a  series  of  radiations. 

The  California-centered  annual  gilias  (sects.  Gilia,  Arachnion,  Saltugilia)  art 
one  such  major  branch.  Section  Giliandra  with  x  =  9  and  also  the  reduced  num- 

ber X  =  8  is  another 

The  seven-paired  genera  Eriastrum  and  Ipomopsis  can  be  viewed  as  off- 
shoots of  one  or  two  sections  of  perennial  gilias  in  subgen.  Greeneophila.  The 

small  desert  genus  Langloisia  seems  to  be  an  offshoot  of  Eriastrum.  Lathrocasis 

(x  =  9)  appears  to  be  related  to  the  California-centered  annual  gilias. 
The  molecular  cladistic  approach  of  Porter  and  Johnson  (2000)  and  Johnson 
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et  al.  (2004)  leads  to  a  very  different  classification,  as  mentioned  in  the  intro- 
duction (see  also  Grant  2001).  First,  Gilia  s.  1.  is  broken  up  into  numerous  smaller 

genera  (Table  1).  Second,  the  segregate  genera  are  assigned  to  three  different  tribes 
(Table  1). 

Third,  these  tribes  contam  mixtures  ol  genera  with  different  ancestral  roots 

as  indicated  by  phenetic  characters.  For  example,  Porter  and  Johnson  (2000) 

group  the  equivalent  of  Grant  s  Gilia  subgen.  Gilia  together  with  AUophyllum 

and  Collomia  in  their  inbe  Gilicae  (Table  1).  This  is  a  non-monophyletic  group- 
ing according  to  strong  phenetic  evidence  (Grant  1998, 2001, 2003b).  The  tribe 

Loeselieae  of  Porter  and  Johnson  (2000)  is  also  non-monophyletic,  containing 
a  mixture  of  Loeselia  and  most  of  Gilia  subgen.  Greeneophila  (Table  1).  Loeselia 
and  Gilia  have  different  roots  and  are  assigned  to  different  subfamilies  in  the 
taxonomic  system  (Grant  2003b). 

Gilia  Is  Not  Polyphyletic 

Johnson  et  al  (1996)  state  that  Gilia  s.  1.  is  polyphyletic,  repeating  the  statement 
several  times  for  emphasis.  The  same  conclusion  is  stated  in  other  molecular 

systematic  papers  (Porter  1998;  Porter  &  Johnson  2000;  Weese  &  Johnson  2001). 

The  authors  do  not  present  an  explicit  verbal  justification  for  their  claim.  How- 
ever, it  is  clear  from  the  context  that  the  basis  for  their  conclusion  is  a  broad 

incongruence  between  the  existing  taxonomic  classification  of  Gilia  s.  1.  and 
their  molecular  cladograms. 

The  comprehensive  family-wide  cladograms  of  Johnson  et  al.  (1996)  were 
the  forerunner  of  a  reclassification  of  the  family  as  a  whole  including  the  Gilia 

complex.  The  molecular  evidence  consisted  of  the  sequence  variation  in  the 

chloroplast  gene  matK.  Johnson  et  al.  (1996)  made  the  assumption  that  the  cla- 
dograms for  matK  provide  a  reliable  guide  for  the  phylogeny  of  the  species  in 

the  family.  The  clades  were  assigned  informal  taxonomic  names. 

Porter  and  Johnson  (2000)  set  out  to  construct  a  phylogenetic  classifica- 
tion system  based  on  molecular  evidence;  and  in  practice  they  took  up  the 

cpDNA  matK  clades  of  Johnson  et  al.  (1996)  and  transformed  these  into  formal 

taxonomic  groups  with  taxonomic  names.  The  primary  and  secondary  molecu- 
lar clades  became  subfamilies  and  tribes  respectively.  Third-order  clades  be- 

came genera  or  small  sets  of  genera.  Evidence  from  studies  of  other  DNA  re- 
gions played  a  supporting  role:  rDNA  ITS  (Porter  1997, 1998)  and  rDNA  ITS  and 

cpDNA  trnL  (Johnson  &  Weese  2000). 
Full  descriptions  of  phenetic  characters  were  attached  to  the  taxonomic 

groups  of  Porter  and  Johnson  (2000),  but  it  is  difficult  to  see  what  effect,  if  any 
the  phenetic  characters  had  on  the  circumscription  of  the  groups.  In  cases  of 

conflict  between  molecular  and  phenetic  evidence,  the  molecular  evidence  rou- 
tinely prevails. 

A  comparison  of  the  Porter  and  Johnson  (2000)  system  with  other  systems 
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before  2000  is  thus  a  comparison  of  a  cladistic  system  based  primarily  on  DNA 

data  with  a  taxonomic  classilication  based  primarily  on  phenetic  characters. 

In  the  molecular  cladograms  of  Johnson  et  al.  (1996),  clades  containing  the 

subgroups  ot  Gi  Ha  s.  1.  are  scattered  in  different  positions  on  the  graph,  and  other 

genera  such  as  Hriastrum  and  Ipomo/rsis  lie  between  them.  This  topology  indi- 

cates non-monophyly  m  cladistics,  which  uses  the  cladistic  definition  of  mono- 
phyly;  and  it  is  probably  the  basis  for  Johnson  et  al.s  (i996)  conclusion  that  Gilia 

is  "extremely"  polyphyletic.  How^ever,  the  topology  is  quite  consistent  with  the 
concept  of  monophyly  used  by  taxonomic  students  of  Gilia.  This  is  an  cxampfe 

ol  a  "false  accusation"  of  polyphyly,  as  mentioned  m  the  introduction. 
The  pattern  ol  the  molecular  cladograms  is  consistent  with  the  phyloge- 

netic  hypothesis  that  Gilic/s.  Lisa  basal  multisection  genus  in  the  tribe  Gil  iccie. 

The  sections  differ  in  molecular  as  well  as  phenetic  characters.  Some  sections 

of  Gilia  have  given  rise  toderived  genera  such  as  Eriastrum  and  Ipo ni ops i,s, and 

these  lie  between  sections  of  Gilia  m  the  cladograms.  The  same  pattern  is  seen 

in  molecular  cladograms  of  other  plant  groups  and  is  often  misinterpreted  as 
evidence  for  polyphyly  (see  Grant  2003a). 

Actually,  the  molecular  evidence  is  in  reasonably  good  agreement  with  the 

taxonomic  classil  ications  ol  Gilia  s.  1.  The  big  incongruence  is  Ixnween  the  taxo- 

nomic  classification  and  the  molecular-based  system.  This  suggests  that  the 

incongruence,  or  much  of  it,  has  developed  in  the  process  of  converting  mo- 
fecular  clades  into  taxa. 

The  Genus  Concept  in  Gilia 

The  goal  in  both  evolutionary  taxonomy  and  molecular  cladistics  is  to  circum- 
scribe genera  so  that  they  are  natural  or  monophyletic.  Beyond  this  basic  goal, 

it  is  possible,  m  either  school,  to  adjust  the  boundaries  in  various  ways  ranging 

from  lumping  to  splitting.  The  two  schools  also  apply  different  criteria  for  cir- 
cumscription: significant  phenetic  differences  between  genera  in  evolutionary 

ta.xonomy,  distinctive  molecular  clades  m  molecular  cladistics.  The  results  are 

seen  in  current  treatments  of  Gi/it(  where  one  school's  sections  are  another 

school's  genera. 
Alva  Day  and  I  and  other  earlier  evolutionary  taxonomists  such  as  Herbert 

Mason  (Mason  &  Grant  1948)  htive  favored  a  broad  muftisection  genus  Gilia 

because  the  broad  circumscription  expresses  the  interrelationships  of  the  sub- 
branches.  Splitting  the  sections  off  as  a  series  of  segregate  genera  {AUcidla, 

Giliastrum,  etc.)  obscures  their  interrelationships.  Having  one  generic  name 

iGilia)  for  a  related  set  of  sections,  rather  than  a  different  generic  name  for  each 

subdivision,  reinforces  the  sense  of  interrelationship,  and  in  addition  reduces 

the  memory  burden,  and  facilitates  preliminary  identification  in  the  field  or 
herbarium. 

Gilia  s.  1.  ismoreditticuft  to  define  diagnostically  than  its  constituent  sec- 
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tions,  but  it  can  be  defined.  Gilia  as  treated  here  is  a  genus  of  temperate  herba- 

ceous Polemoniaceae  that  has  zonocolporate  pollen,  a  basic  chromosome  num- 

ber of  X  =  9,  a  spring-bloommg  habit,  and  generally  angular  seeds. 
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ABSTRACT 

A  new  species  of  Verbenaceae,  C'uharcxylum  danirae  Leon  de  la  Luz  et  Chiang,  is  described  and 
illustrated.  It  is  known  only  from  the  type  collection  at  the  north  face  of  Evermann  volcano  in  the 

remote  Socorro  Island,  the  largest  oi  the  Revillagigedo  Archipelago,  in  the  tropical  Mexican  Pacific 

Ocean.  Its  relationship  to  C  caudatum  L.  and  C.  ajjine  D.  Don  is  discussed. 

RESUMEN 

Se  describe  e  ilustra  una  nueva  especie  de  la  familia  de  las  Verbenaceas.  Citiicirexvhim  danirae  Leon 

de  la  Luz  et  Chiang.  Hasta  hoy  es  solo  conocida  del  ejemplar  tipo,  procedente  de  la  vertiente  norte  del 

volcan  Evermann,  en  la  remota  Isla  Socorro,  en  el  archipielago  de  las  Islas  Revillagigedo,  ubicada  en 

el  Pacifico  tropical  de  Mexico.  Se  discute  su  relacion  con  C.caudatum  L  y  con  C.  ajjine  D.  Don. 

Socorro  Island  is  part  of  the  Revillagigedo  Archipelago,  a  group  of  three  islands 

scattered  off  the  tropical  west  coast  of  Mexico  (18°45'N,  IIPOO'W).  Socorro  is 
located  400  km  south  of  the  southern  tip  of  the  Baja  Caliiornia  peninsula,  and 

about  580  km  west-southwest  of  Cabo  Corrientes,  Jalisco,  on  the  nearest  west 
central  Mexican  mainland  coast. 

The  floristic  knowledge  of  the  island  and  the  archipelago  has  grown  con- 
tinuously since  the  late  19th  century  as  result  from  sporadic  botanical  explora- 

tions, mainly  describing  new  taxa  and  distributional  records.  Several  floristic 
checklists  also  have  been  published  (Johnston  1931;  Miranda  1960;  Levin  & 

Moran  1989).  The  latter  is  the  most  complete,  cataloguing  the  flora  of  the  is- 
lands, particularly  that  of  Socorro,  which  is  the  largest  and  more  diverse  in  spe- 

cies (160  taxa  of  vascular  plants),  plant  communities,  and  the  richest  in  plant 
endemism  (27  percent). 

From  three  botanical  explorations  to  Socorro  Island  by  the  first  author 

(from  1988-1990),  almost  180  duplicates  were  sent  to  Dr  Geoffrey  Levin,  then 
botanist  at  the  San  Diego  Museum  of  Natural  History  (SD)  and  head  of  the  Vas- 

cular Flora  of  Socorro  Island  Project,  to  contribute  to  the  floristic  compilation 

then  m  preparation.  Ot  these  collections,  twelve  taxa  represent  new  distribu- 
tional records  (Levin  &  Moran  1989).  The  expeditions  provided  a  total  of  25 

SIDA21(2):547-55L2004 
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collecting  days  on  Socorro  Island  that  included  the  first-ever  collections  on  the 
north  side  of  Hvermann  Volcano  (1150  m). 

The  collections  made  on  February  25th  1990  on  the  north  face  of  Evermann 

Volcano  revealed  several  shrubby  species,  such  as  Spermacocc  ncsiotica  (B.L. 

Rob.)  G.  A.  Levni,  Chiococcaalba  (L.)  Hitchc,  Dodonaca  viscu.sa  Jacq.,  Zanthoxy- 
luminsuJareRoscJ^epechinia  haslaia (A. Gniy) Eplmgsuhsp. socorrensisMovdn, 

and  Rhcunnusshiirpii  M.  &  L.A.Johnston.  These  species  occur  in  the  scrubland 
that  covers  the  middle  elevations  ol  the  island.  A  terrestrial  orchid  (cf. 

Hdbenun'd),  collected  in  its  vegetative  stage,  was  never  identified  and  repre- 
sented the  only  member  ol  this  lamily  with  this  habit  on  the  island.  Another 

collection  {Leon  dc  la  Luz  4518)  had  remained  undetermined  in  the  1 ICIB  her- 

barium until  recently.  As  it  is  known  only  I  rom  one  specimen  it  is  presumed  to 

be  rare  on  the  island.  It  was  collected  at  805  m,  the  highest  part  of  the  Mixed  or 

Tropical  Scrubland  plant  community  according  to  Miranda  (1960)  and  Leon 
de  la  Luz  et  al.  (1996). 

The  specimen  was  initially  thought  to  have  only  inmature  flowers,  but  a 

recent  thorough  examination  revealed  a  couple  ol  mature  llowers,  whose  dis- 
section enabled  its  placement  as  Cifharexy/uni.  This  is  only  the  third  genus  thus 

recorded  lor  Verbenaceae  on  Socorro  Island;  the  other  being  Verbena  and  Lan- 
tuna  (Levin  &  Moran  1989).  The  specimen  was  compared  with  descriptions  of 

Citharexylum  species  in  floras  and  monographs  available  lor  Mexico:  Veracruz 

(Nash  &r  Nee  1984),  the  west-central  sector  (Rzedowski  &  Rzedowski  2002), 

the  Sonoran  Desert  (Shreve  &  Wiggins  1964)  the  Baja  California  Peninsula  (Wig- 
gins 1980),  and  the  material  examined  by  Moldenkc  (1958),  Although  seed  and 

fruiting  material  was  unavailable,  it  was  determined  that  the  specimen  repre- 
sent a  new  species  differing  from  other  taxa  m  both  leal  and  I  lower  structure. 

The  new  species  is  herein  described. 

Citharexylum  danirae  Leon  de  la  Luz  &  Chiang,  sp.  nov  (Fig.  l).  Typf:  MF.XICO,  tsi.A 

SocxiRRO:  Rex'ilLigigedo  Archipelago:  N  side  slopes  ol  l-\x-rmann  Volcano,  mi.xed  or  tropical 

scrubland,  80")  in  elevation,  23  Feb  lQQO,J().sc  l.uisLedn  dc  la  Iaiz  4;i/(S'(hcii.OTYI'1':  HCIB!). 

Frutex  ad  3  in  altus;  lolia  opposita  7-10  cm  longa,  4-6  cm  lata,  ox'aia,  aplce  acuta,  glabrata: 

inf  lorescent  iae  racemosae  12-I8cni  longae,  pedicel  I  is  1  -2  mm  longis,  bractcans,  bracteis  2  mm  longis, 
foliaceis,  oblongo4anceolatis;  corolla  albidi,  5  mm  longa;  calycis  t  ubo  ca.  4  nun  sepal  is  par  vis,  peralis 

parvis;  stamina  robnsta  ca.  13  mm  longa,  lilamema  par\'a,  robusta;  o\'arium  ]5yrilorine.  robustum, 

stylo  parvo,  ad  apicem  lurcaio.  lobis  2.  stigmatosis.  par\"is;  irucius  ci  semina  ignota. 

Shrub  to  3  m  high,  steins  tetragonal,  nodes  with  prominent  leaf  and  bundle 

scars;  leaves  opposite,  ovate,  4-6  cm  wide,  acute  acuminate  at  the  apex,  rounded 
at  the  base,  the  margins  entire,  the  leaf  blades  subglabrous  with  sparse  simple 

trichomes  (less  than  0.5  mm),  the  upper  surface  lustrous  when  young,  less  so 

with  age,  with  3-4(-5)  parallel  veins  per  side;  petioles  15-25  mm  long, 

canaliculate;  racemes  terminal,  lew  branched,  12-18  cm  in  length,  20-35 
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8  mm 

2  mm 

2mm 

10  cm 

Fig.  1 .  Citharexylum  danirae  Leon  de  la  Luz  &  Chiang,  a)  Dissection  of  calyx  and  corolla,  note  robust  pistil  and  stamens,  b) 

Flower.t)  Flower  bud  and  bract. d)  Flowering  branch. 
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Tabif  1. Morphological  comparison  between  Citharexy!umdanirae,C-caudatum,  and  C.affine. 

Characters Citharexylum  caudatum C.  affine C.  danirae 

Habit 

Leaf  size 

Leaf  shape 

Leaf  apex 

Leaf  base 

Petioles  length 

Inflorescences 

Pedicels 

Bracts  length 

Corolla 

Corolla  lobes 

Pistil 

Anthers 

Calyx  at  anthesis 

shrubby  to  arborescent 

8-17  cm  X  2-6  cm 

oblong-elliptic 
short  acuminate  to  acute 

cuneate 

0.5-2  cm 

racemes  axillary  and 

terminal 
1-3  mm 

u p  to  1  mm 

white,  3-4  mm 
1-2  mm,  glabrous 
slender 

slender 

tubular-campanulate, 
2-3.5  mm 

shrubby  to  arborescent 

6-30  cm  X  3-14  cm 

ovate,  lanceolate-oblong 
acuminate 

rounded 
1-8  cm 

racemes  terminal 

1  mm 

up  to  1  mm 

pale  blue, 4-6  mm 
2-4  mm,glabrescent 
slender 

slender 

cyathiform,  3  mm 

shrubby 

7-10  cm  X  4-6  cm 

ovate 

abruptly  acuminate 
rounded 

1,5-2.5  cm 

racemes  terminal 

1-2  mm 

2-2.5  mm 

white-greenish, 5  mm 

1  mm,  glabrous 
stout 

stout  (±  1.5  mm) 

tubular, 4  mm 

flowered;  pedicels  usually  alternate  along  the  axis,  1-2  mm;  bracts  oblong-lan- 

ceolate, up  to  2  mm,  longer  than  the  pedicels;  calyces  to  4  mm  in  length  at  an- 
thesis, shallowly  5  toothed,  5  nerved;  corollas  white  greenish,  twice  as  long  as 

the  calyx  tubes,  ±  5  mm  in  length,  the  short  lobes  5,  entire,  not  ciliate;  stamens 
4,  anthers  stout,  1.5  mm;  staminode  1;  ovary  stout,  ovoid,  stout,  styles  2,  short; 

stigmas  discoid-capitate;  mature  truit  and  seeds  unknown. 
Etymology— The  new  species  is  named  in  honor  of  Miss  Danira  Leon,  the 

first  author's  much-loved  daughter. 
This  new  species  is  close  to  C.  caudatum  L.,  a  widespread  species  in  tropi- 

cal Mesoamerica  and  northern  South  America,  whose  main  resemblance  is  the 

shiny  character  of  the  upper  leaf  surface  due  to  small  shiny  scales,  although 
such  scales  seem  to  be  only  present  in  this  new  taxon  at  low  density  on  young 
leaves.  Superficially,  the  shape  ol  the  leaves  resembles  those  ol  C.  affine  D.  Don, 
but  the  flowers  differ  significantly,  A  comparison  ol  the  new  species  with  the 
two  species  mentioned  above  is  presented  in  Table  1. 

The  type  locality  has  been  explored  botanically  only  once.  This  island  sec- 
tor probably  harbors  more  interesting  plants. 
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BOOK  REVIEW 

Douglas  Crase.  2004,  Both:  A  Portrait  in  Two  Parts.  (ISBN  0-375-42266-8,  hbk.) 

Pantheon  Books,  New  York.  (Orders:  http://www.randomhouse.com/pan- 

theon/catalog/).  $25.00,  303  pp.,  6  drawmgs,  34  photographs,  6"  x  8". 

Imagine  two  urbane,  erudite,  amusing  (in  several  languages)characters.  Make  onean  English  aristo- 
crat and  the  other  heir  to  an  American  railroad  fortune.  Give  them  a  group  of  friends  who  are  the 

brightest  members  of  the  avant-garde  on  both  side  of  the  Atlantic  Ocean.  Add  cameo  parts  for  such 
luminaries  as  Juan  Miro  and  Gary  Grant.  It  sounds  like  the  makmgs  of  a  piece  by  Noel  Goward  or 
Evelyn  Waugh. 

What  we  have  is  a  charming  biography  Both:  A  Portrait  in  Two  Parts  by  Douglas  Grase.  It  is  the 

story  of  the  intertwined  lives  of  the  eminent  botanist,  Rupert  Gharles  Barneby,  and  the 

horticulturalist-artist,  Harry  Dwight  Dillon  Ripley  They  met  as  students  at  Harrow,  drawn  together 
by  a  mutual  love  of  Latin  and  a  mania  for  collecting  plants.  The  relationship  persisted  through  Uni- 

versity and  beyond,  resulting  in  the  disinheritance  of  Barneby  by  his  father,  Ripley  was  an  orphan. 
The  two  men  remained  together  for  48  years. 

The  author  says  that  Ripley  'was  the  enabling  influence  of  Barneby  s  early  direction  as  a  bota- 

nist through  his  money  his  affection,  and  the  magnificent  garden  at  his  estate  in  Sussex."  This  place 
contained  three  greenhouses,  every  kind  of  special  habitat,  a  herbaceous  border,  and  a  private  her- 

barium. On  the  other  side,  Barneby  with  his  inbred  noblesse,  was  a  buffer  for  the  shy  Ripley  who 

suffered  from  uncontrolled  blushing,  leading  from  embarrassment  to  panic. 

After  several  visits  to  the  LJnited  States,  the  couple  moved  to  New  York  m  1939.  Botany  and 

horticulture  continued  to  be  at  the  center  of  their  lives,  but  Ripley  the  artist,  also  financed  the  Tibor 

de  Nagy  Gallery,  a  non-commercial  enterprise,  which  became  one  of  the  most  influential  galleries 
in  New  York,  v/hen  after  the  Second  World  War  New  York  was  the  acknowledged  leader  in  the  arts. 

Ripley  and  Barneby  were  patrons  and  full  participants  m  this  exciting  world  of  literature,  music,  and 
painting. 

All  of  this  IS  ailectionately  and  gracefully  recounted  by  Mr  Crase,  a  former  MacArthur  Fellow. 

He  is  not  a  botanist,  but  he  was  a  friend  of  Barneby's  and  writes  knowingly  of  his  hard  work  and 
persistence.  Although  Ripley  was  regarded  as  something  of  a  dilettante,  he  too  left  an  impressive 

legacy.  However  it  is  the  relationship  which  is  subject  of  this  delightful  book.— Rudi  Ginshwig.  Bo- 
tanical Research  Institute  of  Texas,  Fort  Worth,  TX,  76102-4060,  U.S.A. 
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ABSTRACT 

A  taxonomic  treatment  o[  SporoJxilus  R.  Br.  lor  northeastern  Mexico  (Coahuila,  Nuevo  l-con,  and 

Tamaulipas),  is  given.  Seventeen  species  and  one  subspecies  of  Spowholusare  recognized  in  the  study 

area.  Sporoholus  aiwides  subsp.  regis  is  endemic  to  Coahuila,  and  5.  alrovirens  and  5.  spicijormis  are 

endemic  to  Mexico.  Keys  for  determining  the  species,  descriptions,  distributions,  specimens  exam- 
ined, illustrations,  synonymies,  and  a  brief  discussion  indicating  relationships  among  all  native  and 

adventive  species  of  Sporoholus  m  northeastern  Mexico  are  provided. 

RESUMEN 

5e  presenta  un  estudio  taxonomico  de  Sporoholus  R.  Br  para  el  noreste  de  Mexico  (Coahuila,  Nuevo 

Leon  y  Tamaulipas).  Se  reconocen  diecisiete  especies  y  una  subespecie  de  Sporoholus  para  el  area  de 

estudio,  Sporoholus  aimides  subsp.  regis  es  endemica  para  Coahuila,  y  S.  alrovirens  y  S.  spicijornns 

son  endemicas  para  Mexico.  Se  incluyen  ciaves  para  determinar  las  especies,  descripciones, 

distribuciones,  especimenes  examinados,  ilustraciones,  smonimias,  y  una  discusion  breve  indicando 

las  relaciones  entre  todas  las  especies  nativas  y  adventicias  de  Sporoholus  para  el  noreste  de  Mexico. 

Northeastern  Mexico  (Coahuila,  Nuevo  Leon,  and  Tamauhpas),  covers  an  area 

of  291,955  km^  or  15  %  of  the  total  land  of  the  country.  This  area  includes  por- 
tions of  two  natural  regions  known  as  the  Chihuahuan  and  Tamaulipan  Deserts. 

These  regions  are  considered  a  center  of  origin  and  diversification  of  and  and 

semi-arid  plant  species.  As  part  of  the  current  revision  of  the  grass  flora  of 
northeastern  Mexico,  an  examination  of  the  taxonomy  and  distribution  of  the 

species  of  Sporoholus,  was  begun  to  aid  the  agriculture  and  livestock  industries. 
This  study  treats  17  species  and  one  variety,  for  a  total  of  18  taxa. 

Sporoholus  R.  Br  is  a  worldwide  genus  of  more  than  160  species  occurring 
in  the  tropics,  subtropics,  and  warm  temperate  regions  (Clayton  &  Renvoize 

SIDA  21  (2):  553-589. 2004 
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1986;  Peterson  et  al.  1997;  Watson  &  Dallwitz  1992).  There  are  11  native  species 
of  S^OYoholw^  in  North,  Central,  and  South  America;  27  native  in  the  United 

States  and  Canada;  and  26  native  in  Mexico  (EspejoSerna  et  al.  2000;  Peterson 

et  al.  2001,  2003,  2005).  The  genus  is  characterized  by  having  single-flowered 

spikelets,  1-nerved  lemmas,  fruits  with  free  pericarps  or  "modified  caryopses" 
as  proposed  by  Brandenburg  (2003),  and  ligules  with  a  hne  of  hairs  (Peterson  et 

al.  1995,  1997).  Species  of  S/wfobo/u.s  generally  inhabit  dry  saHne  or  alkalme 
sandy  to  clay  loam  soils  in  prairies,  savannahs,  and  along  disturbed  roadsides 
(Peterson  et  al.  1997). 

The  subtribc  Sporobolinae,  as  currently  circumscribed,  consists  of  three 

New  World  genera:  Calamovilja  (A.  Gray)  Hack.,  Spartina  Schreb.,  and 
Sporobo  I  us  (Peterson  et  al.  2005).  In  the  New  World  the  Sporobolinae  share  most 

of  the  same  character  trends  as  for  the  tribe  Zoysieae,  i.e.,  spikelets  with  a  single 
floret,  spiciform  inflorescences  of  numerous  deciduous  racemelets  disposed 
along  a  central  axis,  lemmas  usually  rounded  and  rarely  with  apical  awns,  and 
glumes  often  modified  and  oddly  shaped,  but  dilTer  by  having  modified 

caryposes  (pericarps  reluctantly  free  in  Spt/r(;na),  spikelets  oriented  aliaxially 
along  the  aixis  (lemma  is  facing  the  rachis),  lemmas  that  are  similar  in  texture 

to  the  glumes,  and  paleas  that  are  relatively  long  and  about  the  same  length  as 
the  lemma  (Peterson  et  al.  2005). 

Within  Spowholus,  Stapf  (1898)  first  divided  the  genus  into  two  sections: 

Chactorhdcia  Stapf  and  Eusporobolus  Svapf.  Pilger  (1956)  then  divided  the  lat- 

ter section,  which  he  elevated  to  Sporoholus  subg.  Spowbolus  (Stapf)  Pilg.,  into 
six  groups  based  on  life  form  and  characteristics  of  the  glumes  and  panicles. 
Based  on  caryopsis  morphology  Bor  (1960)  divided  Sporolxilus  into  five  rather 

unnatural  groups  (Baaijens  &  Veldkamp  1991).  Working  on  the  Malesian  spe- 
cies, Baaijens  &  Veldkamp  (1991)  divided  Sporoholus  subg.  Sporoholus  into  five 

sections  based  on  overall  morphology  with  special  attention  given  to  inflores- 
cence branching.  More  recentfy,  Weakley  &  Peterson  (1998)  recognized  the 

Sporoholus  floridan  us  complex  to  include  five  species  in  the  southeastern  United 

States  and  based  on  nuclear  nbosomal  DNA  ITS  sequences,  Ortiz-Diaz  & 
Culham  (2000)  presented  evidence  to  support  the  recognition  of  at  least  10 
clades  within  Sporoholus.  Recent  major  revisions  of  5/)()robo/us  include  Boechat 
&  Wagner  (1995)  for  Brazil,  Simon  &  Jacobs  (1999)  lor  Australia,  and  Peterson 
et  al.  (2003)  for  the  United  States  and  Canada. 

The  following  taxonomic  treatment  contains  a  key  for  determining  the 

species,  descriptions,  distribution,  specimens  examined,  illustrations,  and  syn- 
onymies for  all  native  and  adventive  species  of  Sporoholus  in  northeastern 

Mexico.  This  study  is  based  on  the  examination  of  herbarium  specimens  from 

ANSM,  COCA,  MEX  U,  MO,  N  MSU.  TEX,  UAT  and  US,  including  the  type  speci- 
mens of  most  of  the  species  studied. 
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TAXONOK41C  TREATMENT 

Sporobolus  R.  Br.,  Prodr.  169.  1810.  Type:  Spombolusindicus  (Lj  R.  Br.  [lectotype  designated 

by  L.K.G.  Pfeiffer,  Nom.  Bot.  2:1274. 1874,  also  by  Nash,  111.  Fl.  N.  US.  (ed  2),  1:194. 19131. 

Plants  annual  or  perennial;  sometimes  rhizomatous,  rarely  stoloniferous.  Flow- 
ering culms  10-230  cm  tall,  erect  rarely  mat-forming,  caespitose  (often  form- 

ing large  clumps),  glabrous;  leaf  sheaths  longer  or  shorter  than  the  internodes 
usually  with  smooth  margins,  occasionally  ciliate;  ligule  ciliate,  a  line  of  hairs; 

blades  3-70  cm  long,  1-15  mm  wide  at  base,  filiform  or  linear,  flat,  involute,  or 

terete,  not  pungent,  cauline  without  auricles.  Inflorescence  a  panicle  0.5-80  cm 
long,  0.3-30  cm  wide,  exserted  or  partially  included  in  upper  sheath;  rachis 
smooth;  primary  branches  appressed,  spreading,  divaricate,  or  reflexed  from, 
the  main  axis,  solitary  or  loosely  whorled,  sometimes  with  capillary  branches 

terminating  in  a  spikelet;  secondary  branches  appressed  or  spreading;  pedicels 
erect,  rarely  secund,  glabrous,  scaberulous  or  scabrous;  cleistogamous  spikelets 

occassionally  present,  in  axillary  inilorescences.  Spikelets  l-4(-7)  mm  long, 
solitary,  laterally  or  dorsally  compressed,  sometimes  terete;  disarticulation  usu- 

ally above  the  glumes,  commonly  above  the  upper  glume,  occasionally  below 
with  the  lemma  and  palea  falling  as  a  unit;  glumes  shorter  or  longer  than  the 

florets,  very  unequal,  smooth,  glabrous;  lower  glume  without  midvien  or  1- 
veined;  upper  glume  about  the  same  length  as  the  lemma,  usually  awnless,  1- 
veined;  florets  f  per  spikelet;  lemma  entire,  awnless,  glabrous  or  hairy,  pubes- 

cent to  pilose,  1-veined,  rarely  3-veined,  membranous  with  glabrous  veins;  palea 

glabrous,  smooth,  membranous,  margins  not  enfolding  the  fruit,  2-veined,  ol- 

ten  splitting  as  grain  matures;  lodicules  2  or  sometimes  absent,  truncate;  sta- 
mens 2  or  3;  arithers  yellow,  reddish-purple,  or  olivaceous-plumbeous;  stigmas 

2.  Modified  caryopsis  a  follicoid  fruit  with  a  free  pericarp,  commonly  swelling 
and  mucilaginous  when  wet;  hilum  punctiform;  embryo  with  an  epiblast, 
scutellar  tail,  and  elongated  mesocotyl  internode  (formula  P+PF),  endosperm 

hard.  Base  chromosome  number,  x  =  9,  and  10.  Named  from  Greek  Sporo,  'seed', 
and  bolos,  'a  throw',  referring  to  the  free  seeds. 

Comments— The  following  five  species  included  in  this  study  have  been 
placed  in  four  different  sections  of  Sporobolus:  S.  atrovirens,  S.  indicus,  and  5. 

jacquemontii  (sect. Sporoholus),S.virgimcus (sect.  Virginicae  Veldkamp), and 5. 
purpurascens  [sect.  Triachyrum  (Hochst.  ex  A.  Braun)  Veldkamp].  In  addition  to 

this,  we  recognize  three  prominent  "groups"  within  the  northeastern  Mexican 
species  of  Sporobolus:  1)  Airoidae  -  culms  tall  and  densely  caespitose;  leaf  blades 
as  viewed  in  cross  section  (Annable  et  al.  1992)  with  bundle  sheath  extensions, 

first  order  vascular  bundles  with  flattened  adaxial  ribs,  second  order  vascular 

bundles  with  triangular  ribs,  and  adaxial  furrows  above  the  third  order  vascu- 
lar bundles;  spiklelets  dorsally  compressed;  modified  caryopses  plump;  includes: 

S.  airoides,  S.  buckleyi,  and  S.  wrightii;  2)  Cryptandrae— Leaf  blades  as  viewed 
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in  cross  section  (Annable  et  al.  1992)  with  round  adaxial  ribs  with  furrows  be- 

tween each  adjacent  vascular  bundle,  distinctive  fan-shaped  bulliform  cells, 
and  lack  bundle  sheath  extensions;  spikelets  laterally  compressed;  glumes  with 

scabrous  nerves;  endosperm  translucent  yellow  or  orange;  includes  5.  contrac- 

tus, S.  cryptandrus,  S.Jlexuosus,  S.giganteus,  and  S.  nealleyv,  3)  Pyramidatae  ~ 
Panicle  branches  whorled  or  sub-whorled;  embryo  pandurate  with  a  scutellum 
edge;  includes  5.  coahuilensis  and  S.  pyramidatus.  These  three  groups  parallel 

those  presented  by  Ortiz-Diaz  &r  Culham  (2000)  where  their  group  E  corre- 
sponds to  our  Cryptandrae  and  their  group  G,  in  part,  corresponds  to  our 

Airoidae.  Our  Cryptandrae  group  is  identical  to  the  Sporoholus  cryptandrus 
complex  presented  by  Annable  et  al.  (1992),  and  their  Sporoholus  airoides  group 
includes  S.  palmeri  Scribn.  and  S.  splendens  Swallen  that  do  not  occur  in  the 
study  area. 

Morphologically,  S.  compositus  and  S.  spicijormis do  not  appear  to  be  allied 

with  other  northeastern  Mexican  species  of  Sporoholus.  Sporoholus  compositus 
appears  to  be  allied  with  S.  neglectus  Nash  and  5.  vaginijlorus  (Torr.  ex  A.  Gray) 

Alph.  Wood  from  the  United  States  and  Canada,  whereas  S.  spiciformis  is  per- 
haps related  to  5.  phlcoides  Hack,  from  Argentina.  Sporoholus  compositus,  5. 

neglectus,  and  S.  vaginijlorus  all  have  contracted  panicles  that  are  included  in 
the  uppermost  sheath  and  an  embryo  nearly  as  long  as  the  modified  caryopsis. 

Sporohlous  spiciformis  and  S.  phleoides  also  have  contracted  panicles  with  lat- 

erally compressed  spikelets  and  upper  glumes  1/4-1/2  as  long  as  the  floret. 

KEY  TO  THE  SPECIES  OF  SPOROBOLUS  IN  NORTHEASTERN  MEXICO 

1,  Plants  with  rhizomes. 

2.  Panicles  3-10  cm  long, 0.4-1.6  cm  wide,  contracted,  spikelike,  dense;  culms  10- 

65  cm  tall   16.S.virginicus 

2.  Panicles  30-40  cm  long,  10-15  cm  wide.open.diffuse,  subpyramidal;  culms  80- 

1  30  cm  tall   1  b.  S.  airoides  subsp.  regis 
1.  Plants  without  rhizomes. 

3.  Plants  annual. 

4  Lower  panicle  nodes  with  1-2  branches;  spikelets  0.7-1.2  mm  long;  lemmas 

0.7-1.2  mm  long    2.S.atrovirens 

4   Lower  panicle  nodes  with  7-20  branches  (whorled);  spikelets  1-1.8  mm  long; 

lemmas  1.2-1.7  mm  long. 

5.  Pedicels  0.1-0.5(-4)  mm  long,appres5ed     14. S. pyramidatus 

5,  Pedicels  (2-)3-6(-8)  mm  long,  widely  spreading      4.  S. coahuilensis 
3,  Plants  perennial. 

6.  Spikelets  usually  more  than  2.6  mm  long. 

7   Lower  panicle  nodes  with  3-5  branches    13.  S.purpurascens 

7.  Lower  panicle  nodes  with  1  or  2  (-3)  branches. 

8.   Panicles  terminal  and  axiltary;sheaths  without  a  conspicuous  tuft  of  hairs 

at  the  summit   5.  S.  compositus 

8.  Panicles  all  terminal, elongated;  sheaths  with  a  conspicuous  tuft  of  hairs 
at  the  summit. 
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9,  Culms  35-100(-120)  cm  tall,  2-4(-5)  mm  diameter  near  the  base; 

mature  panicles  0.2-0.8(-l)  cm  wide;antliers  0.3-0.5  mm  long    6.S. 
contractus 

9.  Culms  100-200  cm  tall,  (3-)4-10  mm  diameter  near  base;  mature 

panicles  1-4  cm  wide;anthers  0.6-1  mm  long    9.  S.giganteus 

6.  Spikelets  l-2(-2.9)  mm  long. 

10.  Lower  sheaths  strongly  laterally  compressed  and  keeled   3.S.buckleyi 
10.  Lower  sheaths  rounded. 

11,  Leaf  sheaths  and  collar  with  a  conspicuous  tuft  of  white  hairs. 

1 2.  Panicles  contracted,  spike-like;  branches  appressed. 

13.  Culms  35-100(-120)  cm  tall,  2-4(-5)  mm  diameter  near  the 

base   6.  S.  contractus 

1 3.  Culms  1 00-200  cm  tall,(3-)4-l  0  mm  diameter  near  the  base 

   9. S.giganteus 
12,  Panicles  open,  branches  spreading  at  least  from  the  middle  of 

the  rachis  to  the  apex,  the  base  sometimes  included. 

1 4.  Culms  1 0-40  cm  tali, 0.7-1 .2  mm  diameter  near  base, the  base 

hard  and  knotty;  blades  stiff  spreading  at  right  angles    1 2.  S.nealleyi 

14,  Culms  30-1 00(-l  20)  cm  tall,  1-3  mm  diameter  near  base, the 

base  not  hard  and  knotty;blades  erect  or  ascending, not  stiff 

1 5.  Panicles  usually  exserted,  branches  divaricate  and  flexu- 
ous,usually  tangled  between  branches  or  panicles;lower 

glumes  0.9-1.5  mm  long    S.S.flexuosus 

1 5.  Panicles  usually  included  at  the  base,branches  appressed 

or  ascending,  not  markedly  flexuous,  not  tangled;  lower 

glumes  0.6-1.1  mm  long    7.  S.cryptandrus 

11,  Leaf  sheaths  and  collar  glabrous  (sparsely  appressed  pilose  in  S. 

oiroidessubsp.  regis). 

16,  Pancles  0,3-3  cm  wide,  spikelike.the  branches  appressed  to  main 
axis. 

17.  Pancles  9-17  cm  long,  3-5(-10)  mm  wide,  whitish;  glumes 

unequal,  more  than  two  thirds  as  long  as  the  floret    IS.S.spiciformis 

1 7.  Panicles  7-60  cm  long,  5-1 2  mm  wide,  not  whitish;  glumes 

about  equal,  less  than  two  thirds  as  long  as  the  floret. 

18.  Spikelets  2-2,6(-2,7)  mm  long;  upper  glumes  usually  1/ 

2-2/3  as  long  as  the  florets,  the  apex  acute  to  obtuse, 

entire   .   10.  S.  indicus 

18,  Spikelets  1 ,4-1 ,8(-2)  mm  long;  upper  glumes  usually  less 

than  1  /2  as  long  as  the  florets,  rarely  longer,the  apex  trun- 
cate, erose  to  denticulate     1 1 .  S.  jacquemontii 

16,  Panicles  3-25  cm  wide  (somtimes  only  0.3  cm  wide  in  immature 

S.pyram/dofus),  open, the  branches  widely  spreading  at  least  from 
the  middle  of  the  rachis  to  the  apex. 

19.  Panicle  branches  widely  divaricate  and  flexuous,  usually 

tangled  within  branches  or  panicles    S.S.flexuosus 

1 9.  Panicle  branches  widely  open  or  erect,  not  tangled. 

20.  Culms  1 0-40  cm  tall, delicate  perennials,  plants  small;leaf 

blades  borne  near  base;sheaths  glabrous  or  with  few  cili- 
ate  hairs  on  the  margins  and  summit, 

21,  Panicle  branches  arranged  in  whorls  at  lower  nodes; 
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mature  panicles  pyramidal  (immature  and  extreme 

forms  spikelike),  upper  glumes  1.2-1,8  mm  long    14.  S. 

pyramidatus 21.  Panicle  branches  solitary  or  paired  but  not  in  whorls 

at  the  lower  nodes;  mature  panicles  oblong  to  ovoid; 

upper  glumes  0.4-0,7  mm  long     2.  S.atrovirens 

20.  Culms  30-100(-120)  cm  tall,  robust  perennials,  often 

forming  large  tough  leafy  tussocks;  leaf  blades  caullne; 

sheaths  usually  bearded  with  long  hairs  on  the  margins 
and  sumrTiit. 

22.  Panicles  10-45  cm  long,  the  branches  naked  near 

the  base;  pedicels  0.5  2  mm  long,  usually  erect, 

spreading    I.S.airoides 

22.  Panicles  20-60  cm  long,  the  branches  densely  flow- 

ered near  the  base;  pedicels  0.2-0,5  mm  long,  ap- 

pressed    17.S.  wrightii 

la.  Sporobolus  airoides  CTorr.)  Tori",  subsp.  airoides,  I'acific  Railr.  Rep.  Parke, 
Bot.  7:21  1856.  (Fig.  1,  A  &  B).  Av^wstnaiwidcsTorr.^  Ann.  Lyceum  Niii.  Hist.  New  York 

1:151.1824,  nonCPoir.)  Raspail.  Vilja  tfi  roicies (Torr.)  Trin.  ex  Sreud,  Nomenel.  Bot.  fed.  2j  2:766 

1841.TYrF:U.S.A.QiLOR.'\ixvon  the  branches  of  the  Arkansas,  near  Rocky  Mountains, /i./ditici 

i.n.  (lioi  OTYi^r:  NY- 3276121:  isOTYPI-:  US-76255  fragm.  61  photostat  ex  herfx  TorreylJ. 

5/'()r(i|)()/i(s,;i//i(M.ssimiisHnckley.Proc,  Acad,  Nat.  Scil'hiladelphia  14:Q0. 1862.  TYPE:  U.S.A.  TrXAS: 

Western  Texas.  1840,  C  Wrighl  726(.IS0TYPE:  US-31Q8038  fragm, h, 

Sp()mboluss(  hiiffucn  Mez,  Repert.  Spec.  Nov.  Regni  Vcg.  17(19- 30 ):2Q'5. 1921.  TYIMi:  MEXICO.  San 
Luis  Prnos]:  W  Sc/h(///icrs.)i.  (isotypp:  US-87214  fragni.lj 

Spoyoholui  iharpji  Hitche,,  Proc,  Biol.  Soc,  Wash.  41:161,  1928.  Typh:  U.S.A.  TrXAs:  Padre  Iskind.  4 

Sep  1927.  /iC  T/ia)7)4772(nOLOTVPP.:  US-1299827!). 

Densely  caespitose pet-en nials. Culms 35-120(-L50) cm  tall, erect, stout, glabrous 
below  the  nodes;  base  diameter  l-2(-3.5)mm  wide,  rounded;  internc^desglabt-ous. 
Leaf  sheaths  2/3  to  about  as  long  as  the  internodes  above,  glabrous,  shinny,  some- 

times with  a  lew  long  hairs  near  the  summit,  these  hairs  up  to  6  mm  long;  ligules 

0.1-0.3  mm  long;  blades  (3-)10-45(-60)  citi  long,  (l-)2-5C-6)  mm  wide,  flat  to 
involute,  glabrous  below  and  scaberulous  to  scabrous  above;  margiris  mostly 

sinooth  to  scaberulous.  Panicles  (10-)15-45  cm  long,  15-25  cm  wide,  open,  dif- 
fuse, subpyratnidal,  often  included  in  the  uppermost  sheath;  branches  1.5-13 

cm  long,  ascending  to  widely  spreading  30-90°  Irom  cuhu  axis;  secondary 
branches  mostly  spreading  and  not  floriferous  on  lower  1/4  to  1/3;  pulvini  in 

axils  of  primary  branches  glabrous;  pedicels  0.5-2  mm  long,  spreading,  glabrous 

to  scabrous.  Spikelets  1.3-2.8  mm  long,  spreading,  purplish  or  greenish;.glumes 

0.5-2.4(-2.8)  mm  long,  lanceolate  to  ovate,  membranous,  unequal;  lower  glume 

0.5-1.8  mm  long,  often  appearing  without  a  mid  vein,  the  apex  acute;  upper 

glume  l.l-2.4(-2.8)  mm  long,  apex  acute  to  obtuse;  lemmas  1.2-2.5  mm  long, 
ovate,  membranous,  glabrous,  the  apex  acute;  paleas  1.1-2.4  mm  long,  ovate, 
membranous,  glabrous,  the  apex  acute  to  obtuse;  stamens  3;  anthers  1.1-1.8  mm 
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Fig.  1 .  Sporobolus  airoides  ssp.  airoides.  A.  Habit.  B.  SpMkt.  Sporobolus  airoidei  subsp.  regis.  C.  Habit.  D.  Inflorescence, 

apical  portion.  E.  Spikelet  with  stamens. 
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long,  yellowish  to  purplish.  Modified  caryopses  1-1.4  mm  long,  ellipsoid,  red- 
dish-brown, striate.  2n  =  80, 90, 108, 126. 

Distribution  and  habitat.— SporoboZusai roides  occurs  throughout  the  arid 
portions  of  northwestern  North  America  and  in  Mexico  as  far  south  as  Puebla. 

It  is  common  in  dry  to  sandy  gravely  flats  or  slopes  usually  associated  with 

alkaline  soils,  occurring  with  Atriplex  canescens  (Pursh)  Nutt.,  A.  conjertifolia 
(Torr.  &  Frem.)  S.  Watson,  Larrea  tridentata  (Sesse  &  Moc,  ex  DC.)  Coville, 

Sarcohatus  vermiculatus  (Hook.)  Torr,  DistichUs  spicata  subsp.  stricta  (Torr.) 

Thorne,  and  Ambrosia  dumosa  (A.  Gray)  WW.  Payne;  50-2400  m.  Flowering 
June  through  November.  In  northeastern  Mexico,  S.  airoides  is  a  halophytic  spe- 

cies forming  the  alkali  zacaton  grasslands  where  the  edaphic  effects  of  a  di- 
verse combination  of  chloride  carbonates  and  sulfates  accumulates  to  form  very 

saline  conditions. 

Specimens  examined.  MEXICO.  Coahuila:  Municipio  de  Castafios,  Paso  de  San  Lazaro,  Sierra  de  la 

Gavia,  37.6  mi  S  de  Monclova,  carretera  57,  Peterson  et  al.  9985  (ANSM,  US);  Municipio  de 

Cuatrocienegasjuntoa  Nucvo  Atalaya, Brigada  ZIJ4a(COCA);Cuatrocienegas,  Brigada  ZII6(C0CA); 

5  km  N  de  la  Poza  de  la  Becerra,  J.A.  Ddvila  .s.n,  (ANSM);  1 1  km  E  de  Cuatrocienegas.  X.  Hernandez 

2036  (ANSM);  Areas  salmas  S  of  Cuatrocienegas.  J.S.  Marroquin  1351  (ANSM);  Cerca  de  la  Poza  'EL 

Bonito', J.S.  Marroquin  s.n.  (MEXU);  Dunas  yesosas,  cerca  de  la  Poza  El  Bonito,  J.S.  Marroquin  s.n. 
(ANSM);  SE  de  Cuatrocienegas,  Sin  collector  6  (COCA);  45  km  S  of  Cuatrocienegas,  Pelerson  el  cil 

10002  (ANSM,  US);  Laderas  de  la  Sierra  de  San  Marcos  24  mi  S  Cuatrocienegas,  Peterson  et  al.  10008 

(ANSM,  US);  Municipio  de  General  Cepeda,  Ejido  La  Rosa,  carretera  40  SaltilloTorreon,  20  km  NE  de 

General  Cepeda,  S.  Vdsquez  82  (ANSM);  Municipio  de  Juarez,  Distrito  de  Riego  04,  Don  Martin,  P  De 

la  Garza  .s.n.  (ANSM);  Municipio  de  Ocampo,  Laguna  La  Leche,  aproximadamente  63  km  de  Ocampo 
rumbo  a  Sierra  Mojada,  M.A.  Carranza  630  (ANSM);  Sierra  La  Encantada,  rancho  Puerto  del  Aire, 

M.A.  Carranza  780  (ANSM);  Sierra  del  Pino,  Ejido  Acebuches,  Cation  La  Vaca,  M.A.  Carranza  961 

(ANSM);  Rancho  experimental  La  Rueda,  87  km  NE  de  Ocampo,  brecha  Ocampo-Boquillas  del  Car- 
men, D,  Ibarra  s.n.  (ANSM);  Sierra  El  Pino,  9.2  km  S  of  Rancho  El  Cimarron  along  the  eastern  slope, 

Pelerson  &  Annable  10618  (ANSM,  US);  35.5  km  NW  of  Monclova  and  n.3  km  E  of  Sacramento  on 

road  to  Cuatrocienegas,  Peterson  et  al.  8363  (ANSM,  USJ;  4  km  S  de  Laguna  del  Rey,  de  la  Planta 

Quimica,  Pe(er.son  e(  al.  8371  (ANSM,  US);  4  km  S  of  Laguna  El  Rey  Chemical  Plant,  Peterson  et  al 

8374  (ANSM,  US);  Laguna  La  Leche,  Valdes-Reyna  1330  (ANSM);  Rancho  experimental  Santa  Teresa 

de  La  Rueda,  aproximadamente  87  km  NE  de  Ocampo,  brecha  Ocampo-Boquillas  del  Carmen,  M. 
Vdsquez  s.n.  (ANSM);  Municipio  de  Parras,  Rancho  el  Tunal,  aproximadamente  25  km  ESE  de  Parras 

de  la  Fuente,  A.  Rodriguez  1171  (ANSM);  Ejido  4  de  Marzo,  F.  Roing  s.n,  (ANSM);  9  km  S  of  Parras  on 

Sierras  Negras,  L.  Stanford  189  (MEXU);  Municipio  de  Ramos  Arizpe,  Canada  el  Diente,  Sierra  de  la 

Paila,  altitud  1300  m.J.A.  Villarreal  5183  (ANSM);  Municipio  de  Sacramento,  10  km  de  Sacramento 

rumbo  a  Cuatrocienegas,  A.  Rodriguez  1229  (ANSM);  Municipio  de  Saltillo,  53,2  km  S  of  Saltillo  on 

Mexico  hwy  54  and  9.6  km  E  on  road  to  La  Ventura,  Peterson  et  al.  10038  (ANSM,  US);  47  km  S  of 

Saltillo  on  Mexico  hwy  54  to  Concepcion  del  Oro,  Peterson  et  al.  10034  (US);  Rancho  experimental 

Los  Angeles,  48  km  S  de  Saltillo,  carretera  54  Saltillo-Concepcion  del  Oro,  Zacatecas,  j.  Sierra  s.n. 

(ANSM);  2  km  N  del  ejido  La  Encantada,  carretera  Saltillo-Concepcion  del  Oro,  Zacatecas,  Valdes- 

Reyna  1511  (ANSM);  6  km  W  de  General  Cepeda.  Carretera  a  Parras  a  orilla  del  camino,  Valdes-Reyna 

1575  (ANSM);  Buenavista.  6  kin  S  de  Saltillo  por  la  carretera  SaltiUo-Zacatecas,  Valdes-Reyna  1890 

(ANSM);  3  km  S  de  la  Ciudad  de  Saltillo,  fraccionamiento  Parque  de  la  Canada,  Valdes-Reyna  2282 

(ANSM);  Ejido  La  Colorada,  aproximadamente  15  km  S  de  Saltillo,  carretera  54,  Saltillo-Concepcion 

del  Oro,  Zacatecas,  Valdes-Reyna  s.n.  (ANSM);  Buenavista,  7  km  S  de  Saltillo,  carretera  54  Saltillo- 
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Concepcion  del  Oro,  ZacatecasJ.A,  Vilknreal  1769 (ANSM);  km  34  carretera  Saltillo-Concepcion  del 
Oro,  Zacatecas,  Entrada  al  rancho  Los  Angeles,  S.  Villarrud  s.n-  (ANSM);  Municipio  de  Torreon,  S  of 

Torreon  between  Jimulco  and  Juan  Eugenio,  Peterson  &  Valdes-Reyna  8478  (US),  Nuevo  Leon: 

Municipio  de  Doctor  Arroyo,  Ejido  Lagunita  y  Ranchos  Nuevos,  M.E.  Perez  107  (ANSM);  Ejido  La 

Escondida,  5  km  N  carretera  102  Doctor  Arroyo-Galeana,  J.A,  ViUarreal  6518  (ANSM);  Municipio  de 

Galeana,  along  highway  57,  about  12  mi  N  of  San  Roberto,  K.  AUred  5515.5  (ANSM,  NMCR);  5.6  mi  E 

of  jtn  of  hwy  57  on  hwy  58  towards  Linares,  Peterson  &  Knowles  13296  (US);  13.4  mi  E  of  hwy  57  on 

hwy  58  at  crossing  of  Rio  Potosi,  Peterson  &  Knowles  13312  (US);  Near  La  Trinidad,  (Highway  57),  71 
mi  S  of  Saltillo,  T.  Soderstrom  373  (MEXU,  US).  Tamaulipas:  Municipio  de  Bustamante,  Poblado 

Bustamante,  J.G.  Galvdn  30  (COCA);  Municipio  de  Llera,  Ejido  Fortes  Gil  J.  Barrientos  97  (COCA); 

Municipio  de  Tula,  Ejido  Francisco  Medrano.J.  Zri be  126  (COCA);  Ejido  5  de  Mayo,  R  Moya  64  (COCA). 

KEY  TO  THE  SUBSPECIES  OF  SPOROBOLUS  AIROIDES 

1.  Sheaths  generally  glabrous  or  minutely  scabrous  on  abaxial  surface;  primary 

branches  of  the  panicle  glabrous,  without  tufts  of  hairs  in  the  axils  below     la.S.airoides 

subsp.  airoides 

^.  Sheaths  pilose  on  abaxial  surface;  primary  branches  of  the  panicle  with  a  tuft  of 

hairs  in  the  axils  below    1  b.S.airoides  subsp.  regis 

lb.  Sporobolus  airoides  subsp.  regis  (I.M. Johnst.)  Wipff  &  S.D.Jones,  Sida  16:164. 
1994.  (Fig.  1,  C  &  D).  Sporobolus  regis  I.M.  Johnst.,  J.  Arnold  Arbor  24:393. 1943.  TYPE; 
MEXICO.  COAHUlLA;  Municipio  de  Ocampo.  salt  flat  4  km  SE  of  Laguna  del  Rey,  abundant, 

1040  m,  18  Sep  1942,  R.  Stewart  2653  (HOI.OTYPE:  Gil;  LSOTYPE;  US-90729  fragm.!). 

Rhizomes  elongate,  knotty  with  internodes  10-12  mm  long,  3-4  mm  in  diam- 
eter. Culms  80-130  cm  tall,  erect,  densely  lealy.  Leaf  sheaths  and  collars  pilose 

on  abaxial  surface  with  hairs  2-4  mm  long,  glabrous  with  age;  ligules  0.1-0.3 

mm  long,  fimbriate  or  densely  ciliolate;  blades  10-30  cm  long,  3-4  mm  wide, 
usually  loosely  involute.  Panicles  30-40  cm  long,  10-15  cm  wide,  open,  diffuse, 
subpyramidal,  exserted  or  partly  included  below,  the  branches  with  a  tuft  of 

trichomes  in  the  axils;  glumes  1-1.8  mm  long;  lemmas  1.9-2.5  mm  long;  paleas 
as  long  as  the  lemma. 

Distribution  and  habitat- Sporoholuh  airoides  subsp.  regis  is  an  endemic 
species  known  only  from  Coahuila,  Mexico  on  saline  flats  of  Laguna  del  Rey, 

the  type  locality,  and  Salinas  del  Rey.  Sporobolus  airoides  subsp.  regis  is  distin- 
guished from  5.  airoides  subsp.  airoides  by  its  pubescent  sheaths  and  tuft  of 

trichomes  in  the  axils  of  the  panicle  branches.  Wipff  and  Jones  (1994)  consid- 
ered these  characters  not  significant  to  warrant  specific  rank,  however,  they 

felt  that  they  are  significant  to  warrant  infraspecific  recognition. 

Specimens  examined.  MEXICO.  Coahuila:  Municipio  de  Ocampo,  12  km  S  of  Salinas  del  Rey, 
Henrickson  14152  (TEX). 

2.  Sporobolus  atrovirens  (Kunth)  Kunth,  Revis.  Gramin.  1:68. 1829.  (Fig.  2,  A- 
C).  Vilfa  atrovirens  Kunth,  Nov.  Gen.  Sp.  1:138.  1816.  Agrostis  atrovirens  (Kunth)  Roem.  & 

Schult.,  Syst.  Veg.  2:361. 1817.  Type:  MEXICO.  Distrito  Federal:  in  valle  Mexicana  prope  El 

Penon  del  Marques,  Humboldt  and  Bonpland  s.n.  (holotype:  P-Bonpl!;  isotype:  BM!) 

Small  caespitose  perennials,  sometimes  appearing  annual.  Culms  7-30  cm  tall, 
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Fig. 2. Sporo/7o/uiflfrowrens. A.  Habit.  B.LiguleX.Spikelet  with  modified  caryopsisJporo6o/osfoa/;iy//e/)j/5.D.Habit.E. 

Liguie.F.  Inflorescences.G. Spil<elet with  modified  caryopsis. 
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erect,  with  1-2  nodes  above  the  base;  base  diameter  0.5~0.8  mm.  Leaf  sheaths 

short,  ciholate;  collar  glabrous  or  with  lew  hairs;  ligules  0.1-0.2  mm  long;  blades 
3-15  cm  long,  2-4  mm  wide,  lanceolate,  flat,  glabrous,  borne  near  base.  Panicles 

5-20  cm  long,  3-10  cm  wide,  oblong  to  ovoid,  completely  exserted;  primary 

branches  spreading  70-120°  from  culm  axis,  naked  below  on  lower  1/4-1/3, 
the  lowermost  solitary  or  paired  at  the  nodes;  pulvini  in  the  axils  of  the  pri- 

mary branches  glabrous,  yellowish;  pedicels  0.5-1.6  mm  long.  Spikelets  0.7-1.2 

mm  long,  greenish  or  purplish  to  plumbeous;  glumes  without  nerves,  apex  ob- 
tuse; lower  glumes  0.3-0.5  mm  long,  the  apex  obtuse  or  erose;  upper  glumes 

0.4-0.7  mm  long,  the  apex  obtuse  to  acute;  lemmas  0.7-1.2  mm  long,  the  apex 

acute  to  obtuse;  paleas  0.9-1.2  mm  long,  the  apex  obtuse;  stamens  1  or  2;  anthers 
0.4-0.8  mm  long,  purplish.  Modified  caryopses  0.5-0.8  mm  long,  pynform  or 
quadroid,  somewhat  laterally  flattened,  light  brownish. 

Distribution  and  habitat— Sporoholus atrovirens  is  a  rare  species  for  north- 
eastern Mexico  usually  found  occupying  xeric  habitats  in  gypsum  soils  at  10- 

1500  m.  It  has  been  reported  in  Mexico  in  Aguascalientes,  Baja  California, 
Coahuila,  Durango,  Hidalgo, Guanajuato,Jalisco,  Mexico,  Oaxaca,  Puebla,  San  Luis 
Potosi,  Tamaulipas,  Tlaxcala,  Veracruz,  Yucatan,  and  Zacatecas.  In  the  Sierra  La 

Lagunita  at  1450  m,  5.  atrovirens  (Peterson  et  al.  16690)  was  found  growing  on 

slopes  with  a  dominant  vegetation  of  Finns  pscudostrobus  Lindl.,Juniperus 

fiaccida  Schltdl.  Juglans,  Agave,  and  Muhlenbergia  dubia  E.  Fourn.  Other  associ- 
ated native  and  adventive  species  from  this  site  include:  Chloris,  Tragus 

bcrteronianusSchult.,  l/rochlofl  me2:ianc7  (Hi  tchc.)Morrone&Zuloaga,P(3spalum 

dilatatum  Poir,  Erioneuron  avenaceum  (Kunth)  Tateoka,  Eragrostis  intermedia 
Hitchc,  Opiismenus  hirtellus(L.)  P  Bcauv,  Bromusanomalus  Rupr  ex  E.  Fourn., 

Schizachyrium,  and  Panicum  bulbosum  Kunth.  This  latter  site  was  perhaps  un- 
usual for  this  species  since  it  was  in  a  heavily  wooded  and  shaded  environment. 

Specimens  examined.  MEXICO.  Coahuila:  Municipio  Saltillo,  Los  Cerritos.  near  Saltillo.  Oct  1912, 

/-V('/i  net  sn.  (TEX).  Nuevo  Leon:  Municipio  de  Monterrey.  5  mi  SV^'  oi  Hidalgo  at  Parc|ue  de  Potrero  l,ca 
15  airline  mi  NW  of  Monterrey),  B.L.  Turner &j.  Cnttchfidd  62iS5(THX).  Sierra  La  Lagunita,  9.5  mi  SE 

of  Arambcrri  on  road  towards  Agua  Fria,  24°  03'  37.9"  N.  99°  45'  35.8"  W  19  Sep  2002,  Peterson  etal. 
16690  (ANSM.  US).  Tamaulipas:  Municipio  de  Jaumave.  /Vitas  Cumbres  km  160  carretera  Victoria- 
Jaumave,  950  m,  M.  Martinez  727  (ANSM,  TEX,  UAT);  I^io  Guayalejo,  2  km  E  del  ejido  San  Vicente 

rumbo  a  Jaumave,  10  m,  A.  Mora  5358  (UAT);  Municipio  de  Tula,  30  km  al  SVv'  de  Tula,  cerca  del  limite 
de  San  Luis  Potosi  and  Tamaulipas,  Gonzalez  Medrano  F.  4422  (TEX). 

3.  Sporobolus  buckleyi  Vasey  Bull.  Torrey  Bot.  Club  10:128. 1883.  (Fig.  3.  A  &  B). 
Typi-::  U.S.A.  Tf;xAS:  1883,  S.B.Buckley s.n. (isOTYrr-  US-556873!). 

Caespitose  perennials.  Culms  40-100  cm  tall,  erect,  glabrous,  base  flattened, 
internodes  glabrous;  base  diameter  0.7-3  mm  wide.  Leaf  sheaths  4/5  as  long  as 
the  internodes  to  longer  than  the  internodes  above,  glabrous,  margins  occasion- 

ally hairy  near  summit,  sometimes  with  a  line  ot  hairs  Irom  one  margin  to  the 
next,  the  hairs  up  to  1.2  mm  long,  lower  sheaths  strongly  laterally  compressed 
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Fig.  3.  Sporobolus  buckleyi.  A.  Habit.  B.  Spikelet  with  modified  caryopsis.  Sporobolus  spiciformis.  C  Habit.  D.  Ligule.  E, 

Spikelet  with  stamens. 
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and  keeled;  ligules  0.2-0.4  mm  long;  blades  12-35  cm  long,  4-12  mm  wide,  flat, 
glabrous  below  and  scaberulous  above;  margins  smooth  to  scaberulous.  Panicles 

15-50  cm  long,  7-22(-30)  cm  wide,  open,  diffuse,  ovate;  primary  branches  as- 

cending to  widely  spreading  mostly  2-17  cm  long,  not  f  loriferous  on  lower  1/4 
-1/2;  secondary  branches  appressed  to  loosely  spreading;  pulvini  in  axils  of 
primary  branches  glabrous;  pedicels  0.2-1.2  mm  long,  mostly  apressed, 
scaberulous.  Spikelets  1-2  mm  long,  purplish  or  brownish;  glumes  0.5-1.8  mm 
long,  narrow  lanceolate  to  lanceolate,  membranous,  unequal,  prominently 

keeled,  scaberulous  along  the  distal  portion  of  the  keel;  lower  glumes  0.6-lmm 

long,  the  apex  acuminate  to  acute;  upper  glumes  1.1-1.8  mm  long,  the  apex  acute; 
lemmas  1.2-2  mm  long,  lanceolate,  membranous,  glabrous,  the  apex  acute; 

paleas  1.2-2  mm  long,  ovate,  membranous,  often  splitting  in  two  between  the 
veins  at  maturity,  glabrous,  the  apex  acute;  stamens  3;  anthers  0.2-0.4  mm  long, 

purplish.  Modified  caryopses  0.6-1  mm  long,  ovoid,  slightly  flattened,  reddish 
brown.  In  =  40. 

Distribution  and  habitat— \n  northeastern  Mexico,  5.  huckleyi  is  a  com- 
mon species  of  the  Tamaulipan  desert  scrub  on  loamy  soils  near  margins  of 

woods  sometimes  in  partial  sunlight  associated  with  Acacia,  Quercus,  and 

Prosopis  thickets  and  thorn  scrub;  40-700  m.  Flowering  April  to  November 
Specimens  examined.  MEXICO.  Nuevo  Leon;  Montemorelos,  Ojo  de  Agua.  Matorral  xerofito.  M.  A. 

Panti  823  (MEXU),  Monterrey.  C.  G.  Pringk  2520(MEXU);  Municipio  de  Allende,  6.1  km  Sde  Allende 

on  Mexico  85  towards  Montemorelos,  off  highway  on  dirt  road  near  asociation  de  Avicultures  (grain 

storage), just  N  of  Canoas,  Peterson  &King8336{ANSM,  US);  Municipio  de  Cerralvo,  Sierra  de  Pleaches, 

ranchoEl  Gallo,  5.  Rodriguez  94,102  (ANSM);  Sierra  de  Picachos,  Rancho  El  GalloJ.A,  ViJlarrealSOM 

(ANSM);  Municipio  de  Guadalupe,  Guadalupe,  E.  Cantu  s.n.  (ANSM);  Municipio  de  Linares,  Rancho 

El  Nogalar,  ubicado  en  la  carretera  Linares-San  Roberto,  km  12,  M.  Cast  iUo  92  (COCA);  Los  Fresnos,J. 
Ortiz  s.n.  (ANSM);  Municipio  de  Marin,  Facultad  de  Agronomia,  Universidad  Autonoma  de  Nuevo 

Leon,  km  17,  M.  Castillo  26  (COCA);  Municipio  de  Pesqueria,  A  la  salida  del  pueblo  de  Zacatecas  rum  bo 

a  Agua  Fria  en  las  orillas  del  rio  Pesqueria,  P.jauregu  80  (COCA);  Municipio  de  Santa  Catarina,  Canon 

El  Diente,  Sierra  Madre  Oriental,  aproximadamente  20  km  S  de  Monterrey,  J.  Valdis^Reyna  1969 
(ANSM,  UAT);  Municipio  de  Santiago,  4  km  N  de  Los  Cavazos,  I.  Cabral  128  (ANSM);  Rio  San  Juan,  1. 

Cahral3S3  (ANSM);  Carretera  Monterrey-Marin  entronque  con  la  carretera  a  Zuazua,  PA.  Garcia  1864 
(COCA).  Tamaulipas:  Municipio  de  Abasolo,  Ejido  La  Esperanza,J.  Irihe  149  (COCA);  Municipio  de 

Aldama,  La  Muralla,  R.  Carranco  127  (COCA);  Rancho  El  Rosario,  M.  Cervera  211  (COCA);  Ejido  EI 

Nacimiento,  propieda  privada,  R.  Diaz  329 (UAT);  Piedras  Negras.J.  Galvdn  235 (COCA);  Municipio 

de  Antiguo  Morelos,  Ejido  Las  Flores,  J.  Ramos  12  (COCA);  Ejido  El  Refugio  J.  Ramos  J22  (COCA); 

Municipio  de  Casas,  Rancho  Jose  Roberto,  R.  Carranco  278  (COCA);  Ejido  Lazaro  Cardenas.  A  orilla 

de  la  via  de  EF.C.C,  J.  Ra  mos  207  (COCA);  Municipio  de  Gomez  Farias,  Ejido  El  Nacimiento,  M.  Crcspo 

310  (ANSM);  Ejido  Sabmas,  M.  Crespo  422  (ANSM);  Municipio  de  Gonzalez,  Ejido  Guadalupe  Victoria, 

J.  Irihe  136  (COCA);  15  mi  W  of  Gonzalez  toward  Mante,  M.C.Johnston  4929  (MEXU);  Ejido  Josefa 

Ortiz  de  Dominguez,  P.  Moya  36  (COCA);  Municipio  de  Guemez,  Rio  C^.orona,  J.  Tribe  298  (COCA); 
Municipio  de  Hidalgo,  Ejido  Nicolas  Bravo,  J.  Barrientos  100  (COCA);  Ejido  El  Progreso,  J.  Irihe  248 

(COCA);  Ejido  La  Colombina, J.  Iri  he  262  (COCA);  Rancho  La  Purisirna,J.  Iri  he  303  (COCA);  Municipio 

de  Hidalgo,  Rio  Los  Mimbres,  20  mi  W  if  Rio  Purificacion,  Peterson  &  Valdes-Reyna  15939  (US); 
Municipio  de  Jimenez,  Ejido  Sor  Juana  Ines  de  la  Cruz,  R.  Carranco  410  (COCA);  Ejido  Sor  Juana  Ines 

de  la  Cruz,  R.  Carranco  411  (COCA),  7  mi  S  of  Santander Jimenez,  M.C.Johnston  4393- A,  4393-B (TEX- 
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LL,  MEXU);MunicipiodeLlera,  RanchoelLloradero,  A.  Bril(i,.s.n.(UAT);kml52carreteraLlera-Mante, 
R. Carranco272 (COCA);  km  157 carretera  Llera-Mante,  La  Mina, R. Carranco272a (COCA); Camino 
al  Ejido  Lucio  Blanco, J.R  Irihe  285  (COCA);  Municipio  de  Mainero,  Ejido  Boreal  Real.  M.  Ccrycra  343 

(COCA);  Munii.ipiodc  Padilla,  km  h5  carretera  Vicroria-Matamoros.  A..  Krid)  63  (COCA);  Municipio 
de  San  Carlos,  Ejido  Puerto  Rico,  R.  Cayranco.  295 (COCA);  Cerro  del  Diente,  R.  Carranco  47  (COCA); 

Cerro  del  Diente,  /.  A.  Franco  92  (c:OCA);  Cerro  del  Diente,  /.  Irihc  94  (COCA);  Municipio  de  San 

Fernando,  La  Joya.  R.  Carniniii  101  (COCA);  Municipio  de  Solii  la  Marina.  Rancho  San  Allonso,  /, 

B(H')  ic/i((>s6(COCA);SanJosedc  la.s  Rusias,  M.  Ccr\r rd  84  (COCA);  Tram o  San  |i)scde  las  Riisias-5de 
MaycJ.G.  Galvdn  161  (COCA);  Ejido  Verde  Chico,  j.K  Jnhc  337  tCOCA);  l.os  Eslabones.J./:.  i.opez  44 

(COCA);  Municipio  de  Tampico,  Laguna  del  Chairel.  M.G.  loi'irs  s.n.  (COCA);  Municipio  dc  Tula,  Pu- 

erto de  l.a  Virgen.  A.  Brik),  .50  (COCA);  Municipio  dc  Victoria.  Lihramiento  I'orlesGil.  M.Ca-i  vent  305 
(COCA);  Ejido  Santa  Ana.  M.  Ci.sncm.s  .3J.  32  (COCA);  Municipio  dc  Villagran.  l.a  Palma,  M  (xrveia 
160  (COCA). 

4.  Sporobolus  coahuilensis  Valdes-Reyna,  Phytologia  41:81. 1978.  (Fig.  2,  D-G). 
Type;  MEXICO,  COAHUii.A;  58  air  mi  SW  of  Cuatrociencgas,  near  26"  17'  N,  102°  40'  W.  815  m, 
15  Aug  lQ7e),  /,  Hcniicksoii  &■  B.  Rriggc  15363  (holotyi'H;  LIJ;  iSOTVPrs  CSLA.  MEXU!), 

Annuals.  Culms  15-60  cm  tall,  ascending,  glabrous.  Leal  sheaths  shorter  than 

the  internodes,  glabrous;  ligules  0.5-1  min  long,  ci  Hate,  the  hairs  0.5-1  mm  long; 

blades  4-12  cm  long,  1.5-6  mm  wide,  flat,  spreading, evenly  distributed,  sparsely 

ciliate-pustulate  above.  Panicles  6-22  cm  long,  (-1)5-13  cm  wide,  open,  some- 
times contracted;  branches  ending  in  a  spikelct,  lowest  branches  whorled,  m 

verticcls  oi  7-20;  pedicels  (2)3-6(-8)  mm  long,  widely  spreading,  capillary. 

Spikclcts  1.1-1.5  mm  long;  glumes  thin,  the  apex  acute;  lower  glumes  ca.  0.5  mm 

long;  upper  glumes  1.4-1.5  inm  long;  lemmas  1.3-1.4  mm  long,  the  apex  acute; 

paleas  1-1.3  mm  long,  hyaline.  Modified  caryopses  0.6-0.9  mm  long, oblong,  light 

brown;  embryo  0.2-0.4  mm  long. 

Distrihution  and  hahilal— In  Mexico,  S.  coahuilensis  is  known  only  from 

Central  Coahuila,  near  Las  Delicias  and  Cuatrociencgas.  This  species  has  re- 
cently been  found  in  Texas  (per.  comm.  B.L.  Turner). 

Commcnls.— Sporobolus  coahuilensis  appears  closely  related  to  S. 

pyi'amidatus,  a  widespread  species,  and  can  be  separated  Irom  the  latter  spe- 
cies by  having  long  capillary  pedicels  and  wider  panicles. 

Specimens  examined.  MEXICO.  Coahuila;  Municipio  de  Cuatrociencgas,  SE  de  Cuiatrocicnegas, 

B)  i,i;(i(l((  in  1  (COCA);  cerca  45  km  SW  of  Cuatrocienegas.  7oO  m,,  Pcfcr.son  c(  al  10000  (ANSM.  US). 

5.  Sporobolus  compositws  (Poir.)  Merr  van  compositus,  Circ.  Div.  Agrostol. 
U.S.D.A.  35:6.  1901.  (Fig.  4,  A-C).  A^rostiscompo:.ila  Poir,  Encycl,  1;254.  1810.  VUfa 

composila  (Poir)  P  Beau\',  P.ss,  Agrostogr  16,  147,  181.  1812.  Muhlcnhcrgia  compo'^ila  Ti'in.  ex 
Kunth,  Ennm.  PL  1:229.  1833,  nom.  invul.  TYPE  U.S.A.  '■C.'\ROLlN.'\";  L.A.G.  Bosc  s.n.  U  lOi.CTYPE: 
not  known). 

Aj^wstisaspci'd  Michx.,  LL  Boi;  Aiuer  ];52,  180],  nom.  illeg.  non  Weber  Viljadspera  ?.  Beau  v..  Ess. 

Agrostogr  16.  147,  181   L8I2  Miihh'nbci\[iii  aspera  (P  Lk-au\'.)  Trin.,  Cram,  unifl,  sesquifl.  193. 

1824.  Spowholus  asper  iP.  I3eau\'.)  Kunth,  Revis.  Gram.  1;68.  1829.  Tyi'i;;  U.S.A.  Ii  i.iNOis;  A. 
Mkhaux  .s.n,  (noi.OTYPf-;  P-M1C:H;  I.sotypI';  US-76431  fragm.  &  photo  ex  P!), 

Ajjrosiis  lon^i/olid  Torr,  Fl.  N,  Middle  United  States  1;  90. 182  3.  Vi  IJa  /onjji/d/iti  (Torr)  Torr,  N.  Amer. 
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Fig.  4.  Sporobolus  compositus.  A.  Habit.  B.  Inflorescence.  C.  Spikelet.  Sporobolus  pyramidatus.  D.  Habit.  F.  Spikelet  with 

modified  caryopsis. 



568  BRIT.ORG/SIDA  21(2) 

Gram.  1:4. 1834.  Sporobolui  longifolius  (Ton:)  Alph.  Wood,  Class-book  Bot,  {cd.  1861)  18(-)  1:775. 
1861.  Tvrn:  U.S.A.  Pennsylvania:  (holotype:  not  known). 

Vilja  hookcri  Trin.,  Mem.  Acad.  Imp.  Sci,  Saint-Petersbourg,  Sen  6,  Sci.  Math.,  Seconde  Pt.  Sci.  Nat. 

6,4(1  -2):106. 1840.  Sporohoius  asper  var  hookcri  (Trin.)  Vasey,  Descn  Cat.  Grass,  U.S.  4  ].  188.5. 
Type:  U.S.A.  Texa.S:  T.  Drummond  306  (lsotypeS:  US-997649  fragm.i,  US-9Q7bb3  Iragm.!) 

Glycci\a  st  ncta  Buckley,  Proc.  Acad.  Nat.  Sci.  Philadelphia  14:95. 1862,  nom.  illeg.  hom.,  non  I  looker 

1.  TVPP:  U.S.A. Te,\ AS:  middle  Texas,  S.RHm/j/ey.s./i,  (I, f,(:t0TYPE:PH,  designated  by  Hitchcock, 

Man   Grass.  U.S.  958.  1935.  but  without  citing  a  .spccilic  sheet  in  a  specific  herbarium: 
iS0EEt:T0TYPE:  US  1  ragm.  &  photo  ex  PH!), 

Sporobo hcs  pi lasi^s- Vasey  Bot.  Ga2.16(l):26. 1891,  S;wrol)<)lu.s((,s/7erunraiiked  pi  l().sics(  Vasey)  Hitchc., 
Proc.  Biol.  Soc,  Wash.  41:161.  1928.  Spoivbolus  asper  var.  pilosus  (Vasey)  I  litchc,  N.  Amer  Fl. 

17(7):488.  1928.  TYPE:  U.S.A.  KANSAS:  Coolidge.  1890,  B.R  Smyth  217  (HOEtvrYPE:  US-5568901: 
ISOTYPES:  US-746585!,  US-75038!). 

Caespitose  to  solitary-stemmed  perennials.  Culms  (20-)30-130(-150)  cm  tall, 
glabrous  below  the  nodes,  internodes  glabrous;  base  diameter  0.7-5  mm  wide. 

Leaf  sheaths  3/4  to  1  1/2  as  long  as  the  internodes  above;  upper  (terminal) 

sheaths  1-6  mm  wide,  mostly  glabrous,  summit  with  a  lew  hairs  up  to  3  mm 

long;ligu]es0.1-0..5mm  long;  blades  5-70  cm  long,  1.5-10  mm  wide,  flat  to  folded 
or  involute,  glabrous  below  and  glabrous  to  scaberulous  above,  sometimes  pi- 

lose just  above  the  ligule,  rarely  pilose  thi^oughout;  margins  mostly  glabrous. 

Panicles  5-30  cm  long,  0.4-1.6(-3)  mm  wide,  terminal  and  axillary,  narrow, 

sometimes  densely  spike-like,  the  base  usually  included  in  the  uppermost 

sheath;  primary  branches  0.4-6  cm  long,  appressed,  usually  f  lorilerous  to  base; 

secondary  branches  appressed;  pedicels  0.3-3.5  mm  long,  appressed,  glabrous 

to  scaberulous.  Spikelets  4-6  (-10)  mm  long,  stramenious  to  purplish-tinged; 
glumes  (1.2-)2-5(-6)  mm  long,  lanceolate,  membranous  to  chartaceous,  usu- 

ally with  a  greenish  midvein  that  is  scrabous  towards  the  apex,  subequal;  lower 

glumes  (1.2-)2-4  m  in  long,  the  apex  acute;  upper  glumes  (2-)2.5-5(-6)  inm  long, 
the  apex  acute;  Icmnuis  (2.2-)3-6(-10)  mm  long,  lanceolate,  membranous  to 

chartaceous,  rarely  2-  or  3-veined, glabrous  to  minutely  pubescent  or  long,  ovate 
to  lanceolate,  membranous  to  chartaceous,  the  apex  acute  to  obtuse;  stamens  3; 

anthers  0.2-3.2  mm  long,  yellow  to  orangish.  Modified  caryopses  1-3  mm  long, 
ellipsoid  and  laterally  flattened,  often  striate,  i-eddish  brown.  2n  =  54,  88, 108. 

Distribution  and  habital.~A  rare  species  in  northeastern  Mexico,  only 
known  from  a  single  collection  initially  determined  by  F.W  Gould.  Roadsides, 

railroad  right  of  ways,  beaches,  cedar  glades,  pine  woods,  live  oak-pine  forests, 

prairies  and  many  other  partially  disturbed,  semi-open  sites;  0-1600  m.  Flow- 
ering August  to  November 

Specimen  examined.  MEXICO.  COAHUILA.  Municipio  de  Muzquiz,  La  Boquilla,  Rancho  La  Encaniada, 

j,  A.  Sainoi's.n.  (A NSM). 

6.  Sporobolus  contractus  Hitchc,  Amen  J.  Bot.  2:303. 1915.  (Fig.  5,  A-D).  Spoiohohis 
crvp(((tkJriisvar.s/)i((UiScribn.,  Bull,  lorrc)' Bot.  Club  9:103. 1882.  Sp(un/)()/!/,s,v(ri(-(u.slScribn.) 
Merr,  Circ.  L3>iv  Agrostol.  U.S.DA.  32:6.  1901,  non  Franchet.  TYPE:  U.S.A.  Arizona:  Banks  of 

Rillita  [Rillitol  Brook,  near  Camp  Lowell,  15 Jun  1881,  CG,  Priny,lc  .s.n.  (lsotype:  US-825284!). 
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Fig.  S.Sporobolus  contractus.  A.  Inflorescence.  B.  Sheath,  blade,  and  portion  of  culm.  C.  Lower  glume.  D.  Spikelet  with 

modified  caryopsis.5poro/>o/us(:rypfonrfrus.E.  Habit.  F.  Glumes.  G.  Floret  with  modified  caryopsis. 
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Caespitose  perennials.  Culms  35-100(-120)  cm  tall,  erect,  glabrous  below  the 
nodes,  rrounded  near  base,  internodes  glabrous;  base  diameter  2-4(-5)  mm  long. 
Leaf  sheaths  3/4  to  longer  than  the  internodes  above,  glabrous;  margins  with 

ciliate  hairs  especially  on  the  upper  portions,  these  hairs  up  to  3  mm  long  form- 

ing a  conspiuous  tuft  near  the  summit;  ligules  0.4-1  mm  long;  blades  (2-)4-35 

cm  long,  3-8  mm  wide,  flat  to  involute,  glabrous  below  and  above;  margins 
whitish,  somewhat  scaberulous.  Panicles  (10-)15-45(-50)  cm  long,  0.2-0.8(-l) 
cm  wide,  narrow,  tightly  contracted,  dense  and  spike-like,  usually  included  m 

the  uppermost  sheath;  primary  branches  0.3-1.5  cm  long,  appressed;  second- 
ary branches  appressed  and  floriferous  to  base;  pulvini  in  axils  of  primary 

branches  glabrous;  pedicels  0.2-2  mm  long,  appressed,  scaberulous.  Spikelets 

1.7-3.2  mm  long,  whitish  to  plumbeous;  glumes  0.7-3.2  mm  long,  narrow  lan- 
ceolate, membranous,  unequal,  prominently  keeled,  scaberulous  along  the  keel; 

lower  glumes  0.7-1.7  mm  long,  rarely  without  a  midvein,  the  apex  acute  to 
acuminate;  upper  glumes  2-3.2  mm  long,  the  apex  acute;  lemmas  2-3.2  mm 
long,  linear  membranous,  glabrous,  the  apex  acute;  paleas  1.8-3  mm  long,  lin- 

ear lanceolate,  membranous,  glabrous,  the  apex  acute;  stamens  3;  anthers  0.3- 

0.5  mm  long,  light  yellowish.  Modified  caryopses  0.8-f.2  mm  long,  ellipsoid, 
laterally  flattened,  light  brownish  or  translucent.  2n  =  36. 

Distribution  and  hahitat.-\n  Mexico,  S.  contractus  ranges  from  Baja  Cali- 
fornia, Chihuahua,  and  Sonoroa  to  Coahuila  and  Nuevo  Leon  on  dry  to  moist 

sandy  soils,  occasionally  in  salt-desert  scrub  associated  with  Atriplexconfertijolia, 
A.  canesccns,  Artemisia  tridentata  Nutt.,  desert  grasslands  with  Bouteloua  and 

Muhlenhergia,  and  pinyon-juniper  woodlands;  300-2300  m.  Flowering  July 
through  November 

Specimens  examined.  MtXICO.  Coahuila:  Municipio  de  Ocampo,  Sierra  La  Encantada,  rancho  Pu- 

erto del  Aire,  MA.  Cananza  726,767  (ANSM);  Municipio  de  Progreso,  54  mi  N  oi^  Monclova  on  Mcx 
hwy  .57  at  junction  of  road  to  Progreso,  Peterson  &  Valdes-Reyna  8376  (ANSM,  US);  6  mi  W  of  Saltillo 

along  highway  40  toward  Torreon.  5,  Hatch  5046  (ANSM,  TAES);  26  km  W  de  Saltillo,  por  camino 

SaltiUo-General  Cepeda.  La  Noria,  Valdes-ReynLi  1566  (ANSN'lj;  Municipio  Ramos  Arizpe,  6  km  E  of 
Ramos  at  Rancho  Las  Sabanier,  Pelcrson  et  al  8440  (US);  N  of  Canada  Oscura,  /.  M.Johnston  8460 

(MEXU).  Nuevo  Leon:  Municipio  de  Doctor  Arroyo.  Ejido  Laguniia  y  Ranches  Nucvos.  Perez,  M.h.  126 
(ANSM). 

7.  Sporobolus  cryptandrus  (Torr)  A.  Gray  Manual  576. 1848.  (Fig.  5,  E-G).  A,(^m.stis 
cryplandra  Torr,  Ann.  Lyceum  Nat.  Hist.  New  York  1:151. 1824.  Vilfa  cryptandm  (TorrJ  Trin,, 

Mem.  Acad.  Imp.  Set.  Samt-Pctersbourg,  Ser  6,  Scr  Math,.  Seconde  Pf.  Sci.  Nat,  6:6Q,  1840. 
Sporobolus  cryptandrus  van  typicus  E.K.Jones  &  Fassett,  nom.  inval.,  Rhodora  52:125,  1950. 

TYPE:  U.S.A.  Texas  or  Oklahoma  :  Canadian  River,  E.James  s,n,(n()EOTYPE:NY-128298!;iSOTYPE: 

US-76269  fragm,  &  photo  ex  NY!). 

Vilfa  lenacissima  vav.juscicohr  Hook.,  El,  Bor-Amer  2:239.  f839.  Sporobolus  tryptandrus  subsp. 
Jacicola  (Hook.)  E.K.Jones  &  Fassett,  Rhodora  52:126,  f950.  Sporobolus  cryptandrus  van 

fuscicolor  (Hook.)  R.Vv',  Pohl,  Iowa  State  Coll,  J,  Sci,  40:500,  1966,  Type:  U.S.A.  WASHINGTON: 

Columbia  River,  Menzies  [Hayden'sl  Island.  D.  Doui^las  s.n.  (uoi.OTYFE:  not  found;. 
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Vi(/ci  (riniana  Steud,  Syn.  Pi.  Glumac.  1:156. 1854. Type:  CANADA.  British  Columbia:  (holotype: 
not  found). 

Sporoboluscryptandruivar.  vtigincUusLunell.Amer.  Midi.  Naturalist 2:123. 1911.  TYPE: U.S.A.  NORTH 

DAKOTA:  Benson  County:  bare,  gravelly  hillsides  at  Pleasant  Lake,  28  Jul  1911,J.  Lundl93  (ho- 
LOTYPE:  not  found). 

Spowbolus  cryptandrus  van  involutus  Farw.,  Michigan  Acad.  Sci.  Rep.  22: 179.  1921.  Type:  U.S.A. 

Michigan:  Rochester,  4  Sep  1919.  O.A.  FarwcU  5393  (holotype:  not  found). 

Spowholus  cryptandrus  V3.r.  occidentalis  E.K.Jones  &  Fassett,  Rhodora  52:125. 1950.  Type:  U.S.A. 

Oregon:  Baker  County:  bars  of  Snake  River,  Ballard's  Landing,  ca.  3  mi  NE  of  Homestead,  8 
Jul  1899,  W.C  Cusich  2222  (holotypi-:  US-3624931). 

Caespitose  perennials.  Culms  30-100(-120)  cm  tall,  erect  to  decumbent,  base 

flattened  to  rounded,  glabrous  below  the  nodes,  internodes  glabrous;  base  di- 
ameter 1-3.5  mm  wide.  Leaf  sheaths  2/3-3/4  as  long  as  the  internodes  above, 

glabrous  to  scaberulous,  sometimes  ciliate  along  the  upper  margins,  summit 

with  a  conspicuous  tuft  of  white  hairs  up  to  4  mm  long;  ligules  0.5-1  mm  long; 
blades  (2-)5-26  cm  long,  2-6  mm  wide,  flat  to  involute,  erect  or  ascending, 
mostly  glabrous  below  and  scaberulous  above;  margins  scaberulous.  Panicles 

15-40  cm  long,  2-12(-14)  cm  wide,  narrowly  pyramidal,  ultimately  open,  main 
axis  ascending  and  straight,  lower  branches  longest,  usually  included  in  the 

uppermost  sheath;  primary  branches  0.6-6  cm  long,  appressed  or  ascending, 

spreading  0-130°  from  the  culm  axis;  secondary  branches  mostly  appressed 
not  f  loriferous  on  lower  1/8-1/4;  pulvini  in  axils  of  primary  branches  ascend- 

ing, glabrous;  pedicels  0.1-1.3  mm  long,  appressed,  glabrous  to  scaberulous. 

Spikelets  1.5-2. 5(-2. 7)  mm  long,  brownish,  plumbeous  or  purplish-tinged; 
glumes  0.6-2.5(-2.7)  mm  long,  linear-lanceolate  to  ovate,  membranous,  unequal; 
lower  glumes  0.6-1.1  mm  long,  rarely  without  a  midvein,  the  apex  acute  to 

acuminate;  upper  glumes  1.5-2.7  mm  long,  the  apex  acute;  lemmas  1.4-2.5(-2.7) 
mm  long,  ovate  to  lanceolate,  membranous,  glabrous,  the  apex  acute;  paleas  1.2- 
2.4  mm  long,  lanceolate,  membranous,  glabrous,  the  apex  acute;  stamens  3;  an- 

thers 0.5-1  mm  long,  yellowish  to  purplish.  Modified  caryopses  0.7-1.1  mm  long, 
ellipsoid,  light  brownish  to  reddish-orange.  2n  =  36, 38, 72, 

Distribution  and  habitat— In  Mexico,  S.  cryptandrus  ranges  from  Baja  Cali- 
fornia, Chihuahua,  and  Sonora  to  Coahuila,  Nuevo  Leon  and  Tamaulipas.  This 

species  is  found  on  sandy  soils,  rocky  slopes,  washes,  calcareous  ridges,  and  road- 
sides in  salt-desert  scrub  with  Atriplexcon/erti/o/ia,  A.  canescens,Grayiaspinosfl 

(Hook.)  Moq.,  Ceratoides  lanata  (Pursh)J.T.  Howell,  and  Lycium;  pinyon-juniper 
woodlands;  yellow  pine  forests;  and  southwest  plains  grasslands  with  Aristida, 

Bouteloua,  and  Hilaria;  60-2900  m.  Flowering  May  through  November 

Speciinens  examined.  MEXICO.  Coahuila:  Municipio  de  Arteaga,  Nueva  Autopista  Carbonera-Ojo 
Caliente,J.A.  Garcia  31  (COCA);Jame,  aproximadamente  20  km  NE  de  la  carretera  nacional  57,  IX 

Senieitre  de  Biologia,  UANE  s.n.  (ANSM);  Municipio  de  Castatios,  Sierra  de  la  Gavia,  rancho  la  Gavia, 

aprox.  3  km  S  de  la  casa  por  el  canon,  MA.  Carranza  2304  (ANSM);  Camino  al  Ejido San  Francisco,  E. 

Perez  19 (COCA);  Cuesta de  La  Muralla,  carretera  57,  Saltillo-Monclova,  aproximadamente  1  km  N  de 

la  Cuesta  de  La  Muralla,  Valdis-Reyna  1309  (ANSM);  Municipio  de  Cuatrocienegas,  Sierra  de  la  Mad- 
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era,  canada  Los  Posos  (.R-drainins^J  in  N  foothill  area  of  range:  along  mam  arroyo  1.3  mi  up  (,Wj  from 

Tanque  La  Boquilla;  4.5  ini  W  from  Ranctio  Ccrro  de  la  Madera  by  road,  Valdes-Reyna  1088  (ANSM); 
Entrada  al  Casco  del  Rancho  Porrero  de  Menchaca,  K.  Vdsquez  60  (ANSM);  Municipio  de  Muzquiz, 

Arroyo  el  Hncinal,  Hacienda  La  Rosita,  apro.ximadamente  66  km  N  de  Muzquiz,  carretera  Miizquiz- 

BoquiUas  del  Carmen.  Valdii-Rcyna  1285  (ANSMJ;  Municipio  de  Ramos  Arizpe,  San  Juan  de  las 

Bonitas,  t'.  Alcald  16  {COCA);  San  Juan  de  las  Bonitas,  E.  Perez  26  {COCA);  Arroyo  Eljaral,  E  de  Ramos 
Arizpe,  A.  Rodriguez  I22a  (ANSM);  Canada  el  Diente,  Sierra  de  la  Paila./.A.  V]Uarreal  5246  (ANSM); 

Municipio  de  Saltillo,  Areade  reforestacion  en  Buenavista,  (.  Cahral  850  {ANSM);  5  km  SW  de  la  Uni- 

versidad  Autonoma  Agraria  Antonio  Narro,  orillas  de  la  carretera  Saltillo-Zacatecas,  RE.  Garcia  25 
(ANSM);  3,2  mi  E  of  Saltillo  on  Mexico  hwy  57  to  Matehuala,  Peler.son  ct  al  10081  (US);  5  km  SW  de 

Buenavista,  a  orillas  de  la  carretera  Saltillo-Concepcion  del  Oro,  Zacatecas.  Ri:.  Garcia  s.n.  (ANSM); 
Los  Cerntos  NE  de  Saltillo.  Peterson  ct  al  10084  (ANSM,  US);  Rancho  e.xpermicntal  Los  Angeles,  48 

km  Sde  Saltillo,  carretera  54  Saltillo-Concepciondel  Oro,  Zacatecas,  j.S.  Sierra  .s.n.  ( ANSM j;  47  km  S 
ol  Saltillo  on  hwy  54  toConcepcion  del  Oro,  Peterson  ct  al  10035  {[JS);[b  km  Wde  Saltillo  por  camino 

Saltillo-General  Cepeda,  3  km  W  de  Palma  Gorda,  a  la  onlla  del  camino, Valdes-Reyna  L564  (ANSM); 

26  km  Wde  Saltillo  por  camino  .Saltillo-General  Cepeda.  La  Noria,  Va(cle.s-Re3'na-L565(ANSM);Cerro 

del  Pueblo,  O  de  la  Ciudad  de  Sahillo,  Valdc^-Reyna  2044  (ANSM);  Buenavista,  7  km  S  de  Saltillo, 

carretera  54  Saltillo-Concepcibn  del  Oro,  Zacatecas.J.A.  ViUarrcal  1770  (ANSM);  Municipio  de  San 
Buenaventura,  Sierra  de  Obayos.  rancho  Valle  de  Colombia.  R.  Vd^cfuez  246  (ANSM).  Nucvo  Leon: 

Municipio  de  Galeana,  En  los  alrededores  del  poblado  Santa  Clara  de  Gonzalez,  B.  Bazaldua  104 

(COCA);  Alrededorde  Galeana, /.A.  Ochoa  I260(COCA),  Municipiodc  Linares.  Rio  i^ablillo,/./.  Ortiz 

1  (ANSM);  near  San  Rafael,  Peterson  &  Valdes-Reyna  15812  [US);  16  km  NL  of  Sandia  on  road  to  La 

Ascension,  Peterson  &  Vales-Rcyna  15825  (US)..  Tamaulipas:  Municipio  de  Guemez,  Carretera 

Gucmez-f^adilla,R.A.C((rrana)/J.3(COCA);km30TramoGueme2-Padilla.R.A.Carranc()ii«(COCA); 

Municipio  de  Nuevo  Laredo,  20  km  al  W  de  Cd.  Guerrero,  Matorral  mediano  espmoso,  !•'.  Gonzalez 
Medrano  ct.  al.  6329  (MEXU);  Municipio  de  San  Fernando,  La  Joya,  A.  Brito  53  (COCA);  At  San 

Fernando  in  t  horn  scrub,  F.  Martinez  2437  (MEXU);  Municipio  de  Soto  la  Marina,  Ejido  Verde  Chico, 
J.E/n  be  .3,39  (COCA). 

8.  Sporobolus  flexuosus  (Thurb.  ex  Vasey)  Rydb.,  Bull.  Torrey  Bot.  Club  32:601. 
190.5.  (Fig.  6,  A-C).  Vi//(i  cryptandra  var.Jlexuosa  Thurb.  ex  Vasey,  Rep.  U.S.  Geogr  Surv, 
Wheeler  6:282. 1879 [title  page  1878].  Sporobolus  crvptandr us  var.  flexuosus  (Thurb.  e.v  Vasey) 
Thurb.,  Bot.  California  2:269.  1880  Tyiti:  U.S.A.  Nhvad.a  and  Arizon.a:  1871  and  1872,  G.M. 

Wheeler  s.n.  (I.SOTYPE:  US-556875!). 

Caespitose  perennials,  rarely  appearing  annual.  Culms  30-100(-120)  cm  tall, 
erect  to  decumbent,  base  flattened  to  rounded,  glabrous  below  the  nodes,  and 

on  internodes;  base  diameter  1-3  mm  wide.  Leaf  sheaths  2/3-3/4  as  long  as  the 
internodes  above,  glabrous  to  scabcrulous,  sometimes  ciliate  along  the  upper 

margins,  summit  with  a  tuft  of  hairs  up  to  4  mm  long;  ligule  0.5-1  mm  long; 

blades  (2-)5-24  cm  long,  2-4(-6)  mm  wide,  flat  to  involute,  erect  or  ascending, 
mostly  glabrous  below  and  scaberulous  to  scabrous  above;  margins  scaberulous. 

Panicles  10-30  cm  long,  4-12  cm  wide,  open,  subovatc  to  oblong,  the  main  axis 
f  lexuous  and  drooping,  lower  branches  no  longer  than  those  in  the  middle,  usu- 

ally with  the  base  included  in  the  uppermost  sheath;  primary  branches  1-8 

(-12)  cm  long,  widely  spreading  to  reflexed,  flexuous  and  tangled,  mostly 

spreading  70-130°  from  the  culm  axis;  secondary  branches  widely  spreading 
not  florilerous  on  lower  1/8-1/2;  pulvini  in  the  axils  of  primary  branches  re^ 
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Fig.  6.  Sporobolus  flexuosus.  A.  Inflorescence.  B.  Pulvinus.  C.  Spikelet  with  caryopsis.  Sporobolus  nealleyi.  D.  Habit.  E. 

Spikelet. 



574  BRIT.ORG/SIDA  21(2) 

curved,  pubescent;  pedicels  0.3-3  mm  long,  mostly  spreading,  scaberulous. 
Spikelets  1.8-2.5  mm  long,  plumbeous;  glumes  0.9-2.5  mm  long,  ovate,  mem- 

branous, unequal;  lower  glumes  0.9-1.5  mm  long,  the  apex  acute;  upper  glumes 

1.4-2.5  mm  long,  the  apex  acute;  lemmas  1.4-2.5  mm  long,  lanceolate  to  ovate, 
membranous,  glabrous,  the  apex  acute;  paleas  1.4-2.4  mm  long,  ovate,  mem- 

branous, the  apex  acute;  stamens  3;  anthers  0.4-0.7  mm  long,  yellow.  Modilied 

caryopses  0.6-1  mm  long,  ellipsoid,  light  brownish  to  reddish-orange.  In  =  36, 38. 
Distribution  and  habitat— In  Mexico,  S.Jlexuosus  occurs  m  Chihuahua, 

Sonora,  and  Coahuila  on  sandy  to  gravely  slopes.  Hats,  and  roadsides  in  desert 

scrub  with  Atripkx  spp.,  Coleogync,  Larrea  tridentata,  Grayia  spmosa,  Chrys- 
thamnus,  and  Lycium;  plains  grasslands  with  Hilana,  Buchloe,  Ari.stida,  and 

Bouteloua;  pinyon-juniper  woodlands  with  Artemisia  tridentata;  and  yellow 
pine  forests;  760-2100  m.  Flowering  May  through  November 

Specimens  examined.  MEXICO.  Coahuila:  Municipio  de  Cuatrocienegas,  Cuatrocienegas,  Brigada  III 

14  (COCA);  Dunas  yesosas,  cerca  de  la  Poza  El  Bonito,  j.S.  Marwquin  s.n.  (ANSM);  45  km  SW  of 

Cuatrocienegas,  Peterson  et  al.  9999  (ANSM,  US);  Municipio  de  Ocampo,  4  km  S  of  Laguna  El  Rey 

Chemical  Plant.  Pclerson  &  Valdes-Reyna  8.372  (ANSM,  US);  4  km  S  de  Laguna  del  Rey,  de  la  Planta 
Quimica,  Valdci-Reyna  20H  (ANSM). 

9.  Sporobolus  giganteus  Nash,  Bull.  Torrey  Bot.  Club  25:88. 1898.  (Fig.  7,  A  &  B). 
Spowbohiscryptandnts  var.^igcint<'u.s(Nash)  E.K. Jones,  Contr.  W  Bot,  14:11. 1912.  TYPE:  U.S.A. 

New  Mexico.  Dona  Ana  Co.:  Vv'hite  Sands,  4000  ft,  26  Aug  1897,  E.O.  Wooion  394  (holotype: 
NY- 128297!;  ISOTYPB:  US-330618!). 

Spoivhohis  cryptandnii  var.  robust  us  Vasey  Contr.  U.S.  Natl.  Herb.  1(2):56. 1890,  TYPE:  U.S.A.  Te.\AS. 

Presidio  Co.:  1887,  C,.C.  Neallcy  746  (lsotype:  US-556883!). 

Robust  perennials.  Culms  100-200  cm  tall,  erect,  stout,  glabrous  below  the 
nodes,  base  rounded,  internodes  glabrous;  base  diameter  (3-)4-10  mm  wide. 
Leaf  sheaths  longer  than  the  internodes  above,  glabrous,  striate,  margins  with 
ciliate  hairs  especially  on  upper  portions,  these  hairs  up  to  2  mm  long  forming 

a  conspicuous  tuft  near  the  summit;  ligules  0.5-1.5  mm  long;  blades  10-50  cm 

long,  (3-)4-10(-13)  mm  wide,  flat,  glabrous  below  and  above;  margins  whitish, 
scaberulous.  Panicles  25-75  cm  long,  1-4  cm  wide,  narrow,  contracted,  dense 

and  spike-like,  usually  included  in  the  uppermost  sheath;  primary  branches 
mostly  0.5-6  cm  long,  appressed  to  spreading  0-30°  from  the  culm  axis;  sec- 

ondary branches  appressed  and  floriferous  to  base;  pulvini  in  axils  of  primary 

branches  glabrous;  pedicels  0.5-2  mm  long,  appressed.  Spikelets  2.6-3.5(-4)  mm 
long,  whitish  to  plumbeous;  glumes  0.6-3.5  mm  long,  narrow  lanceolate,  mem- 

branous, unequal,  prominently  keeled,  somewhat  scaberulous  along  the  keel; 

lower  glumes  0.6-2  mm  long,  the  apex  acute  to  acuminate;  upper  glumes  2- 
3.5(-4)  mm  long,  the  apex  acute;  lemmas  2.5-3.5(-4)  mm  long,  linear  lanceolate, 
membranous,  glabrous,  the  apex  acute;  paleas  2.4-3.4(-3.8)  mm  long,  linear  lan- 

ceolate, membranous,  glabrous,  the  apex  acute;  stamens  3;  anthers  0.6-1  mm 
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f\Gj.Sporobolusgiganteus.k.  Inflorescence. B.Spikelet  with  modified  caryopsh. SporoboluspurpurascensX.  Habit. D. 

Inflorescence.  E.  Glumes.  F.  Floret  with  modified  caryopsis. 
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long,  yellowish.  Modified  caryopses  0.8-1.7  mm  long,  ellipsoid,  light  yellowish- 
brown  sometimes  translucent.  2/i  =  36. 

Distribution  and  habitat.— Sand  dunes,  sandy  areas  along  rivers,  calcare- 
ous slopes,  roadsides,  associated  with  Acacia  const ricta  Benth.  ex  A.  Gray, Larrea 

tridentataJatropadioicaCerv.,V\guicrastenoloha'B>hkeJuniperusostcospcrma 
(Torr)  Little,  and  Atriplex  cancscens;  760-1220  m.  Flowering  July  through  Oc- 
tober 

Specimens  e.vaniined.  MEXICO.  Coahuila:  Cuatrocienegas,  ca  .33  Uiirj  nii  SSW  ol  Cuatrocicnegns.  on 

N  slopes  of  Sierra  cie  i.os  Alamitos  along  trail.  6.4  mi  S  ol"  El  Hundido,  28  Sep  1973,  near  26°30'  N, 
102°le)'  VV.J.  Hen  rickson  I.J6.59  CTEX);  24  mi  SW  of  Cuatrocienegas  &  2.6  mi  S  of  Poza  l.a  Bccerra  on 
slopes  of  Sierra  San  Marcos,  23  Sep  1990,  PcUnson  el  al  /OOO.S'  (US). 

10.  Sporobolus  indicus  (L.)  R.  Br,  Prodr  170,  1810.  (Fig.  8,  A  &  B).  A^ivstisindieaU 

Sp.  Pi.  1:63.  17.53.  A^tjro.slis  elon^ain  Lam..  Tabl.  Encycl.  1:162.  1791,  nom  Uleg.  superfl,  Vilfa 

elongata  (Lam.)  V.  Beauv.,  Ess.  Agrostogr  16,  147,  181.  1812,  nom.  illeg.  superfl.  Sporobolus 

lamarckii  Desv.  ex  Ham.,  Prodr  PI.  Ind.  Occid.  4-5,  1825,,  nom.  nov.  Vilja  indiai  Tnn.,  N4em. 

Acad.  Imp.  Sci.  Saint-Petersbourg,  Scr  6,  Sci.  Math.,  Seconde  Pt.  Sci.  Nat.  6,4(l-2):96. 1840.  Vtlfa 
indica  (L.)  Tnn.  ex  Steud.,  Nomencl.  Bot.  (ed.  2)  2:767. 1841.  VilJa  lenacissima  var.  intermedia 

E.  Eourn.,  Mexic,  PI,  2:  99. 1886,  nom,  Uleg.  Tvrn:  USA.  Virginia  :J,  Clayton  460B{i  vi  roTYPE, 

LlNN-84.36f  designated  by  Hubbard,  Agron.  Lusit.  28:67,1966;  Isoi.liClcrrYFH:  SI  fragin! 

Agrosti'.  eompressa  Poir,  Encycl.,  Suppl.  1:258.  1810,  nom.  illeg.  horn.,  iioi  Wdld.  1790,  Milium 
compressum  Poir,  Encycl,,  Suppl,  1:258,  I8f0.  nom.  inval.  Axonopus  poiretii  Roem.  &  Schult., 
S\st.  Veg.  2:318. 1817.  Sporobolus;  poiretii  (Roem.  &  Schult.)  Hitchc..  Bartonia  14:32.  19  32.  TYPE: 

USA.  "Caroi  IN.A":  /..A.G,  Box  .s.n.  (isotype:  P  not  seen) 
Agrostis  !cnui,s.si(H((  Spreng.,  Syst.  Veg,  1:258,  1824,  TYPE:  WEST  INDIES  and  SOUTH  AMIiRICA: 

(iiOLOTYPE:not  found), 

Vilfa  bcrteroana  Tnn.,  Mem.  Acad.  Imp.  Sci.  Saint-Petersbourg,  Ser  6,  Scr  Math,,  Seconde  Pt,  Set, 
Nat,  6:100, 1840,  Sp)r()l)()hisl)erfer(wm(,s(Trm,)  Hitchc,  &  Chase.  Contr  US,  Natl.  Herb,  18:370, 

1917,  Type:  DOMINICAN  REPUBLIC,  Santo  Domingo:  CG,L,Bcr(cm.s./i.(HOLOTYPE:LE-TRIN- 

1682,01!;  ISOTYPICS:  B,  MO-2095245J. 

Viijii  exilii  Tnn.,  Mem.  Acad.  Imp.  Sci.  Saint-Petersbourg,  Ser  6,  Sci.  Math.,  Seconde  Pt.  Scr  Nat,  6, 
4:89. 1840,  Vilfa  tenucissima  var  e xi/i.sTTrin.)  E.  Eourn.,  Mexic.  PI.  2:99. 1886,  Sporobolus  exilis 

(Trin.)  Balansa.J,  Bot,  (Morot)  4:164,  1890,  Sporobolus  indicus  var  c.vi/i.s  (Trm.J  T.  Koyama.  ]. 

Jap,  Bot,  37:235.  I9ti2.  TYPE:  MEXICO. J Ai.APA:  28  Aug.  CJ.W.  Scbiede  .s.ii,(iicilotype;  LE-TRIN- 
1699.03  &  fig!), 

Sporobolus angiistus  Buckley,  Proc.  Acad.  Nat.  Sci,  Philadelphia  14:88. 1802.  Vilfa angustatd  Buckley 
Proc.  Acad.  Nat.  .So  Philadelphia  14:88.  1862,  nom,  illcg.  Type:  U,S.A,  Tp,.\AS:  Buchanan, Jun, 

SB.  Huckle\{\  itimiYPE;  PH;  lsotype::  US-611005  fragin  ex  PH!). 

Caespitose  perennials  or  at  least  long-living  annuals  with  tough  fibrous  roots. 

Culms  30-100(-120)  cm  tall,  erect,  base  mostly  flattened,  glabrous  below  the 
nodes,  internodes  glabrous;  base  diameter  l-3.5(-5)  mm  wide.  Leaf  sheaths  1/2 

to  about  as  long  as  the  internodes,  glabrous;  ligules  0.2-0.5  mm  long;  blades  (6~ 

)10-30(-50)  cm  long,  I  -5  mm  wide,  flat,  glabrous  below  and  above.  Panicles  20- 
35(-50)  cm  long,  0.3-2. 2(-3)  cm  wide,  narrow,  contracted,  sometimes  included 

in  the  uppermost  sheath;  primary  branches  mostly  0.4-2. 5(-5)  cm  long,  ap- 

pressed  sometimes  ascending  spreading  0-40°  from  the  culm  axis;  secondary 
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Fig.  8.  Sporobolus  indkus.  A.  Habit.  B.  Spikelet  with  modified  caryopsis.  Sporobolusjacquemontii.  C.  Habit.  D.  Primary 

branch  with  spil(elets.  E.  Spil<elet. 
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branches  appressed  and  floriterous  to  base;  pulvini  in  axils  of  primary  branches 

glabrous;  pedicels  0.1-1.8  mm  long,  appressed.  Spikelets  2.0-2.6(^2.7)  mm  long, 
plumbeous  to  light  brownish;  glumes  0.4-1.6  mm  long,  ovate  or  obovate,  mem- 

branous, subequal;  lower  glumes  0.3-1  mm  long,  often  without  a  midvein,  the 
apex  acute,  obtuse  to  truncate,  often  erose;  upper  glumes  0.6-1.6  mm  long,  the 
apex  acute  obtuse  to  truncate,  often  erose;  lemmas  1.4-2.6(-2.7)  mm  long,  ovate, 
membranous,  glabrous,  the  apex  acute  or  obtuse;  paleas  1.3-2.4  mm  long,  ovate, 
membranous,  glabrous,  the  apex  acute;  stamens  3;  anthers  0.5-1.1  mm  long, 

white,  sometimes  purple-tinged.  Modified  caryoposes  0.6-1.2  mm  long,  ellip- 
soid-quadrate, truncate  towards  apex,  flattened  laterally,  reddish  brown.  In  = 

18,  24,  36. 

Distribtion  and  habitat -Sporoholus  indicus  is  found  throughout  the  west- 
ern hemishphere  and  is  common  in  disturbed  places,  open  areas,  roadsides, 

pastures,  along  lake  shores  and  beaches  in  sandy  or  clay  soils  associated  with 

many  plant  communities;  3-2460  m.  Flowermg  throughout  the  year,  more  com- 
monly March  to  December. 

Specimens  examined.  MEXICO.  Coahuila:  Municipio  de  Arteaga,  Zona  Urbana,  altitud  1660  m.,  P 

Moya  430  (COCA).  Nuevo  Leon:  Municipio  de  Garza  Garcia,  Vereda  a  la  meseta  de  Chipinque  en  San 

Pedro  Garza  Garcia.  MM.  CaH illo  60  (COCA);  Municipio  de  General  Zaragoza.  Cammo  a  Tmajas,  G. 

Bores  61  (COCA);  Municipio  de  Marin,  orillas  del  canal  Marin,  carretera  Marin-Higueras  a  3  km  de  la 

cabecera  municipal  de  Marin,  P.Jaurcii^ui  101  (COCA);  Municipio  de  Monterrey,  Sierra  Madre  moun- 

tains C.H.  MucUt'r381  (MEXU);  Municipio  de  Santiago,  Camino  a  la  Cola  de  Caballo,  localizada  en 
Santiago,  P.jauregm  49  (COCA),  Tamaulipas:  Municipio  de  Aldama,  Barra  del  Tordo,  M.H.  Ccrvera  96 

(COCA);  Entrada  al  Ejido  Lauro  Aguirre,  J.G.  Galvdn  302  (COCA);  Rancho  Nuevo,  J.G,  Galvdn  44 

(COCA);  Municipio  de  Cases,  "3  de  Febrero.J.E  Irihe  427  (COCA);  Municipio  de  Gomez  Farias.  Rancho 
El  Cielo,  M.H.  Cervera  247, 513  (COCA);  El  Julilo./.EIrik'  4.33  (COCA);  Eljulilo,  CR.  Lopez  2/4  (COCA); 
Ejido  SanJose,J.L  Ramos  26(COCA);  Ejido  Manantiales, /.L.  Ramos  28(COCA);  Municipio  deGuemez, 

Rancho  Nuevo,  G.Bores24  (COCA);  El  Chihue,J.G,  Ga/van  107(COCA);  Municipio  de  Hidalgo, Colonia 

Veteranos  de  la  Revolucion,  J.;_.  Ramos  46  (COCA);  Municipio  de  jaumave,  Ejido  Joya  de  Salas,  j.A. 

Franco  J  J  (COCA);  Ejido  Avila  y  Urbina.J.F. /n  he  244  (COCA);  Ejido  20  de  Abril,  _/./■ /ri  be  423  (COCA); 

Ejido  20  de  Abril,  C.R.  Lopez  2J8  (COCA);  Municipio  de  Tula,  Ejido  El  Guajolote.J.F  /ri he  223  (COCA); 

Municipio  de  Victoria,  Altas  Cumbres,  G.  Bores  86  (COCA);  Puerto  de  Arrazola.  altitud  1730  m.,  R.A. 

Carranco.  140  (COCA);  Los  San  Pedros,  R.A.  Carranco  15  (COCA);  Carretera  Federal  101,  km  130,  R.A. 

Carranco  96  (COCA);  Los  San  Pedros,  J.G.  Galvdn  23  (COCA);  Camino  a  Altas  Cumbres.  Ejido  El 
Huizachal,  j.G.  Galvdn  340  (COCA);  Sierra  de  San  Carlos,  Cerro  de  la  Bufa,  El  Diente,  O.  L.  Briones. 
1961  (MEXU). 

11.  Sporobolus  jacquemontii  Kunth,  Revis.  Gramin.  2:427,  1. 127. 1831.  (Fig.  8, 
C-E).  Vilja jacquemontii  (Kunth)  Trin.,  Mem.  Acad.  imp.  Sci.  Saint-Petersbourg,  Ser  6,  Sci. 
Math.,  Seconde  Pt.  Sci.  Nat.  6,  4:^2.  1840,  Sporoholus  pyramidalis  var.jacquemoniii  (Kunth) 

Jovet  &  Guedes.  Taxon  22:163,  l^-)73,  Typf:  DOMINICAN  REPUBLIC.  Santc")  Domingo:  1827,  V. 
Jacquemont  s.ci,  (l  IOLotypl:  P;  isotyi^ES:  L,  I.E-TRlN-1712.01!). 

Plants  perennial,  densely  cespitose,  without  rhizomes.  Culms  40-100  cm  tall. 

Leal  sheaths  keeled  or  rounded,  glabrous,  ciliate  at  apex;  ligules  0.2-0.4  mm 

long;  blades  10-40  cm  long,  2-4  mm  wide,  flat  but  soon  becoming  involute. 
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tapering  to  a  fine  point.  Panicles  14-35  cm  long,  0.4-3  cm  wide,  contracted,  in- 
terrupted, and  rather  lax;  primary  branches  appressed  to  strongly  ascending, 

spikelet-bearing  to  the  base,  the  lower  branches  1.5-5  cm  long,  much  longer 
than  the  adjacent  mternodes;  pedicels  0.1-1.2  (-1.8)  mm  long.  Spikelets  1.4-1.8(- 

2)  mm  long,  plumbeous  to  greenish;  glumes  0.3-0.7  mm  long;  lower  glumes  0.3- 
0.5  mm  long,  obtuse;  upper  glumes  0.4-0.7  mm  long,  usually  less  than  1/2  as 
long  as  the  florets,  faintly  1-veined,  truncate,  erose  to  denticulate;  lemmas  1.4- 
2  mm  long,  elliptic,  glabrous,  1-veined,  acute;  paleas  1.4-2  mm,  elliptic;  stamens 
3(2);  anthers  0.9-1.1  mm  long.  Modified  caryopses  0.7-1  mm  long,  quadrangu- 

lar, laterally  compressed,  truncate,  reddish  brown.  In  =  24. 

Distribution  and  habitat.— This  species  is  widely  distributed  and  is  found 
in  Australia,  Africa,  and  is  apparently  native  to  North  America,  South  America, 
Central  America,  and  the  West  Indies.  In  the  study  area,  S.jacquemontii  is  more 

abundant  in  the  Tamaulipan  scrub  vegetation  at  10-1900  m. 
Comments.— Simon  and  Jacobs  (1999)  noted  that  the  spikelet  morphology  is 

essentially  the  same  as  S.  pyramida  lis  P.  Beavu.  However,  Simon  and  Jacobs  (1999) 
observed  S.  pyramidalis  and  S.jacquemontii  growing  adjacent  to  each  other  and 
noted  that  individuals  thought  to  be  S.jacque?7iotii  had  shorter  culms  and  lacked 

pyrimidal  shaped  panicles.  Sporoholus  jacquemontii  has  been  placed  as  a  syn- 
onym of  5.  pyramidalis  by  Baaijens  and  Veldkamp  (1991)  and  Laegaard  and  Peter- 

son (2001).  We  choose  to  take  the  conservative  route  and  retain  S.jacquemontii  at 
the  rank  of  species  until  there  is  more  evidence  (Peterson  et  al.  2003). 

Specimen  examined.  MEXICO.  Coahuila:  Municipio  de  Arteaga,  12  km  de  Saltillo,  hacia  Matehuala, 

M.  A.  Madrigal  s.n.iANSM).  Nuevo  Leon:  Municipio  deAllende,  Rio  Ramos.  I  kmSde  Allende,  carretera 

8'5.j.A.  Vi  1  larrea 1 6777  (ANSM);  Municipio  de  Ijnares,  Las  Palmas,  I.  Cabi-cils.n.  (ANSM),  Municipio  de 
Santiago,  4  km  N  de  Los  Cavazos, /.Qjbrti  1 2J7(  A  NSM);  San  Jose  de  Las  Boquillas,  I  Ca/ird  1 565  (ANSM); 

Municipio  de  General  Zaragoza,  13.5  mi  SE  ol  Aramberri  on  road  towards  Agua  Fria,  Peterson  et  al 

16708  (US).  Tamaulipas:  Municipio  de  Aldama.  20  km  de  Aldama  a  Barra  del  Tordo,  R.A.  Carranco 

4.37  (ANSM,  COCA);  Rancho  'Don  Enrique'.  M.H.  Cervcra  6  (COCA);  Las  Alazanas,  CR.  Lopez  293 
(ANSM,  COCA);  Ejido  Lauro  Aguirre,  CR.  Lopez  309  (ANSM,  COCA);  JMunicipio  de  Altamira,  8  mi 

from  of  Tampico  on  the  Mante  highway,  M.C. Johnston  4063A  (MEXU);  Municipio  de  Gomez  Farias, 

Ejido  Alta  Cima,  Cisneros,  M.  160  (COCA);  Gomez  Farias,  M.E.  Crespo  103  (ANSM);  Ejido  Alta  Cima, 

ME.  Crespo  197 (ANSM);  Cabecera  Municipal  de  Gomez  Farias,  M.E.  Crespo 26  (ANSM);  Paraje  casa  de 

piedra,  ejido  Alta  Cima,  M.E.  Crespo  322  (ANSM);  Camino  al  rancho  El  Cielo,  M.E.  Crespo  374  (ANSM); 

Camino  de  Gomez  Farias,  Ejido  El  Azteca,  M.E.  Crespo  63  (ANSM);  Las  Huertas.  Reserva  de  la  Biosfera 

El  Cielo,  A.  Mora  604  (ANSM);  Municipio  de  Hidalgo,  440  km  SW  of  hwy  85  towards  Duke  Nombres, 

Peterson  &  Valdes^Rcyna  1.5902  (US);  Municipio  de  Jaumave.  Montecristo.  J.L.  Ramos  198  (COCA); 
Municipio  de  San  Carlos,  San  Jose,  Sierra  San  Carlos,  O.L.  Briones  1625  (ANSM);  Cerro  de  la  San  Jose, 

Sierra  San  Carlos,  O.L.  Briones  1961  (ANSM);  Municipio  de  Tampico,  Laguna  El  Chairel,  M.G.  Torres 

s.n.  (ANSM);  Municipio  de  Victoria,  Ejido  Vicente  Guerrero,  M.  Cisneros  21  (COCA);  Camino  al  Molino, 

P.  Moya  HO  (COCA);  Camino  a  Santa  Clara,  P  Moya  143  (COCA). 

12.  Sporobolus  nealleyi  Vasey,  Contr.  U.S.  Natl.  Herb.  1(2):57. 1890.  (Fig.  6,  D  & 
E).  Type:  U.S.A.  Texa.s.  Brazos  Co.:  Brazos  Santiago,  1887,  G.C.  Neally  752  (iiOLOTYPE;  US- 
556888D. 
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Caespitose  perennials  from  a  hard  knotty  base.  Culms  10-40  cm  tall,  erect,  base 
rounded,  glabrous  below  the  nodes  and  grooved  on  one  side,  internodes  mostly 

glabrous;  base  diameter  0.7-1.2  mm  wide.  Leaf  sheaths  1/2-4/5  as  long  as  the 
internodes  above,  villous  to  tomentose  with  soft  kinky  hairs  along  the  margins 

and  back  occasionally  almost  glabrous,  the  hau's  up  to  4  mm  long;  ligules  0.2- 
0.4  mm  long;  blades  (0.6-)1.5-6C-7)  cm  long,  1-1.5  mm  wide,  involute,  stiffly 
divergent  from  the  culms  at  right  angles,  glabrous  below  and  scabcrulous  above; 

margins  smooth.  Panicles  3-10  cm  long,  (0.3)l-5(-6)  cm  wide,  ultimately  open, 
subovatc,  the  lower  portion  sometimes  included  in  the  uppermost  sheath;  pri- 

mary branches  0.5-5  cm  long,  appressed  or  ascending  spreading  0-90°  from 
the  culm  axis,  secondary  branches  appressed  or  spreading  not  floriicrous  on 

lower  1/8-1/4;  pedicels  0.2-2  mm  long.  Spikelets  1.4-2.1  mm  long,  purplish; 
glumes  0.5-2  mm  long,  linear-lanceolate  to  ovate,  membranous,  unequal;  lower 
glumes  0.5-1.1  mm  long,  the  apex  acuminate;  upper  glumes  1.3-2  mm  long,  the 
apex  acuminate  to  acute;  lemmas  1.4-2.1  mm  long,  ovate,  membranous,  gla- 

brous, the  apex  acute;  paleas  1.4-2.1  mm  long,  ovate,  membranous,  the  apex 
acute;  stamens  3;  anthers  0.7-1  mm  long,  purplish.  Modified  caryopses  0.7-1  mm 
long,  orangish  to  whitish.  In  =  40. 

Distnbtion  and  habitat.— \n  Mexico,  S.  ncaJcyi  is  knowui  only  from 
Coahuila,  Nuevo  Leon,  and  San  Luis  Potosi  on  sandy  and  gravely  soils  usually 
derived  from  gypsum  or  near  alkaline  habitats  associated  with  desert  grasslands 
with  Plcuraphisjamesinorr.,Muhlenhcrgia  villiJlora¥[[tch.c.,Boutelouachasei 

Swallen,  Dasyochloa  pulcheJla  (Kunth)  Willd.  ex  Rydb.,  Ephedra  torreyana  S. 
Watson,  Chrysothamnus  nauseousus  (Pall.)  Britton,  Atriplcx  confertifolia,  and 

Gutierrczia  microccphala (DC.)  A.  Gray;  750-2100 m.  Floweringjune  to  November 

S|X'cimense.\amined,  MEXICO.  Coahuila:  MunicipiodeSallillo, 'ilZ  km  Sol  Sain  I  loon  Mexico  hi  j^h- 
way  54  and  28,5  km  E  on  road  to  La  Ventura.  i'cU'fsnn  ct  til.  10039  (ANSM.  US);  La  Ventura. 

aproximadamentc  80  km  S  de  Saltillo,  Valdes~Rc\'ni>  1991,  .350.3  (ANSMJ.  Nuevo  Leon:  Municipio  de 
Galeana, Galeana J. A.  Ochoa  1009 (COCA);  2  km  S del  Salero,  1  km  E de carretera  57  Matehuala-Salt i I \o, 

Valdes-Reyna  1617  {AUSM)\  Near  San  Rafael,  Peterson  &  Valdes-Reyna  15810  (US);  Carretera  a  Trin- 

idad China,  Ochoa-GuiUcmarJose  Amando  12.]0  (COCA);  4  mi  SF.  of  Galeana,  on  fine  gypsilerotis 
so\\.  Rccdcr  &•  Rccder  3655  (MEXV). 

13.  Sporobolus  purpurascens  (Sw.)  Ham.,  Prodr  Pi.  Ind.  Occid.  5. 1825.  (Fig.  7,  C- 
F).  Agrosf  i.s pu ypu  yiiSiCusSw:,  Prodr  25. 1788,  Vilja  pu  rpit  lasccnsiSw.)  P.  Beauv.,  Ess.  Agrosiogr 

f6, 182. 1812,  Sporobolus  purpuras^  ens  {S\v3  Kuhlm.,  Comm.  Lin.  Telegr.,  f3ot.(o7:92.  1Q22.  Typi-: 
JAMAICA:  O-RSwartz  .s,n.  (1  iOi_OTVPi-:  S  not  seen;  ISOTYPF;:  BM  not  seen). 

Vilja  dcHSij'lora  E.  Eourn.,  Mexic,  PI,  2:^8, 188b,  Tvpi.:  MEXICO:  Orizaba,  Botlen  1,39(ir)I.OTYPi;:  P 
not  seen;  l.sOTYPFS:  US  fragm.  ex  B!,  US  ex  CGE!,  US  ex  PI). 

Vilja\:,nsekn-hiana  \l  Eourn  ,  Mexic,  I'l.  2:98.  1886,  Tm'P:  CUBA,  C.  VVri.t^ lit  3427a  (.SYNTYPF:  P?  not 

seen);  MEXICO.  Vi^RAt:^!!/:  Orizaba,  li.  Bour^eau  s.n.  (SYNTYPP':  P  not  seen);  M,  Uotteri  32 
(SYNTYPH:  P  not  seen), 

VilJLi  liehmanni  E,  Eourn,,  Mexic.  PL  2:100.  188e>.  Typi;:  MEXICO:  "Aksque  loco,"  b'M  Liehmann 
69.3  (SYNTYPH:??), 
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Vilfa  muelleri  E.  Fourn.,  Mexic.  PI.  2:98. 1886.  Sporoholus  muelleri  (E.  Fourn.)  Hitchc,  N.  Amer.  Fl. 

17(7):490. 1937.  Type:  MEXICO.  VERACRUZ:  Orizaba.  1835,  miller IIU (eectotype:  US-998486 

ex  WL  designated  by  Hitchcock.  N.  Amer,  Fl.  17:490. 1937). 

Caespitose  perennials,  not  rhizomatous.  Culms  25-95  cm  tall.  Leaf  sheaths 

rounded  below,  sometimes  sparsely  hispid-ciliate  on  the  upper  margins,  the 
summit  hairy,  the  hairs  to  5  mm  long;  ligules  0.2-0.3  mm  long;  blades  8-22  cm 
long,  2-5  mm  wide,  flat  or  involute,  glabrous  abaxially,  scaberolous  adaxially; 
margins  scabrous,  sometimes  sparsel  y  hispid.  Panicles  5-30  cm  long,  0.4-1 .6  cm 
wide,  contracted,  lower  nodes  with  3-5  primary  branches;  primary  branches 

0.3-2  cm  long,  appressed  or  spreading  up  to  20°  from  the  rachis,  spikelet~bear- 
mg  to  near  the  base;  secondary  branches  appressed;  pedicels  0.2-2.5  mm  long, 

appressed,  scaberolous.  Spikelets  2.8-3.8  mm  long,  purplish -red;  glumes  unequal, 
linear-lanceolate  to  lanceolate  or  ovate,  hyaline  to  membranous;  lower  glumes 

0.9-3  mm  long;  upper  glumes  2.9-3.8  mm  long,  subec[ual  to  the  florets;  lemmas 
2.9-3.8  mm  long,  ovate,  membranous,  glabrous,  the  apex  acute;  paleas  2.9-3.8 
mm,  ovate,  membranous;  anthers  1.5-2  mm,  yellowish  to  purplish.  Modified 
caryopses  1.8-2.3  mm,  ellipsoid,  somewhat  laterally  flattened,  rugulose,  red- 

dish-brown. 2n  =  60. 

Distribution  and  habitat.— In  Mexico,  S.purpuascens  is  known  to  occur  in 
Chiapas,  Pueblo,  Tamaulipas,  and  Veracruz;  primarily  in  oak  forests;  900-1500  m. 
Specimens  examined.  MEXICO.  Tamaulipas:  Higliest  part  ol  the  Sierra  de  Tamaulipas,  road  trom 

Rancho  Las  Yucas  to  Santa  Maria  de  Ids  Nogales  trough  EI  Columpio  from  Los  Cerritos  to  the  Cerro 

de  San  Juan,  22  Sep  1956  F.  Martinez  &  G.  Borja  F-1936(TEX). 

14.  Sporobolus  pyramidatus  (Lam.)  Hitchc,  Man.  Grasses  W  Ind.  84. 1936.  (Fig. 
4,  D  &  F).  Agrostis  pyramidala  Lam.,  labl.  EncycL  L161.  1791.  Sporobolus  affvus  Kunth, 

Revis.  Gramin.  1:68. 1829,  nom.  illeg.  supcrll.  TYPE:  WEST  INDIES.  MARTINIQUE:/  Riihard  s.n. 

(hoeotypE:  P  not  seen;  I.SOTVPI::  LE-TRIN-1645.01 1'ragm.  &  illustr!). 

Vi  If  a  arguta  Nees,  Fl.  Bras.  Enum.  PI.  2:395. 1829,  Sporobolus  argutusiNees)  Kunth,  Enum.  PI.  1:215. 

1833.  Vilfa  humifusa  var  major  E.  Eouiii .  Mexic.  PI.  2:97,  1886.  non  Kunth  1816.  Sporobolus 

arkansanus  Nut t. ex  Vasey,  Contr.  U.S.  Natl.  Herb.  3:61. 1892,  nom^  invu!. Type: BRAZIL:  Brasilia, 

hSenow.s.n.(SYNTYPE:LE-TRIN-1676.0I!). 

Vilfa  arkansana  Trin.,  Mem,  Acad.  Imp.  Sci,.  Saint-Petersbourg,  Ser,  6,  Sci.  Math.,  Seconde  Pt.  Sci. 

Nat.  6,  4:64.  1840.  TYPE:  U.S.A.  Arkan.saS:  HX.  Beyrich  .s.n.  (HOEOTYPE:  LE-TRlN-1677.01!; 

ISOTYPE:  US  fragm.  ex  LE^TRINIJ. 

Vilja  subpyramidata  Trin.,  Mem.  Acad.  Imp.  Sci,.  Saini-Petersbourg,  Ser.  6,  Sci.  Math..  Seconde  Pt. 

Sci.  Nat.  6,  4:61.  1840.  Typi':  U.SA.  Texa.s:  T.  Drummond  377  (HOEOTYPE:  LE-TRlN-1744.01!; 
iSOTYPE:  US-557438IJ. 

Vilfa  nchardi  Steud..  Syn.  PI  Cilumac.  L153.  1854.  Agrostis  p\ramidiilis  Rich,  ex  Steud.,  Syn.  PL 

Glumac.  1:153. 1854,  pro  syn.  Type:  WEST  INDIES.  Antilles.  (holotypE:  MPU  not  seen). 

Vi Ifa agrostoidea  Buckley,  Proc.  Acad.  Nat.  Sci.  Philadelphia  1 4:88. 1862.  TYPE:  U.S.A.  TEXAS:  Llano 
Co..  (HOEOTYPE:  not  found). 

Vilja  sabeana  Buckley.  Proc.  Acad.  Nat.  Sci.  Philadelphia  14:90. 1862.  Sporobohis  sabeana  Buckley 

ex  Vasey,  Contr.  U.S.  Natl.  Herb.  3':61  (1892).  Type:  U.S.A.  Te.xas.  San  Saba  Co.:  S.B.  Buckley  s.n. 
(eectotype:  PH,  designated  by  Hitchcock  Man,  Grass.  U.S.  957. 1935,  not  seen). 
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SporoboJus  tuhenulatus  Hack.,  Anales  Mus.  Nac,  Buenos  Aires  13:470,  1.13.  1906.  Sporobolus 

argustus  var.  tuberculatus  (Hack.)  Hack.,  Anales  Mus,  Nac.  Buenos  Aires  21:90.  1911.  Type: 

ARGENTINA.  Salta:  Rosario  de  la  Frontera,  1905,  M.  Lillo  3908  (holotyph:  CORD-Stuckert 

Herb.  no.  15397  not  seen;  ISOTYPH:  US-87217  fragm!). 
Sporobolus  patera  Swallen,  J.  Wash.  Acad.  Sci.  31:352,  f.  5. 1941.  Type:  U.S.A.  Arizona:  Wilcox,  26 

Sep  1938,  WA^  Silvern  3504  (holotype:  US-1723881!;  isotypes:  US-32784411  US~F3215630i), 
Sporobolus  pulvmatus  Swallen, J.  Wash.  Acad,  Sci.  31:351,  f.  4. 1941,  Type:  U.S.A.,  Arizona.  Apache 

Co.:  Adamana,6-15  Aug  1903,  D.  Gn/ri(;i.s5!07(llOLOTYPE:  US-997877U- 

Caespitose  annuals,  larger  plants  sometnnes  appearing  perennial,  with  intrav- 
aginal  branching  at  base.  Culms  7-35(-60)  cm  tall,  erect  or  decumbent,  base 

rounded,  glabrous  below  the  nodes,  inter  nodes  glabrous;  base  diameter  1-1,6  mm 
wide.  Leaf  sheaths  1/2  to  almost  as  long  as  the  internodes  above,  glabrous  or 

with  ciliate  hairs  on  the  margins  and  summit,  the  hairs  up  to  3  mm  long;  ligules 

0.3-1  mm  long;  blades  2-12(-20)  cm  long,  2-6  mm  wide,  flat,  glabrous  below 
and  scaberulous  above,  sometimes  with  a  few  hispid  hairs,  mostly  borne  near 

base;  margins  ciliate-pectinate.  Panicles  4-15(-18)  cm  long,  0.3-6  cm  wide,  open 

and  pyramidal  with  verticillate  branches  spreading  30-90°,  contracted  and 
narrow  when  immature;  primary  branches  0.5-4.5  cm  long,  not  floriferous  on 

the  lower  1/3-1/2,  lowest  branches  whorled  in  verticels  ol  7-12(-15),  lower  por- 
tions ol  each  branch  with  elongated  glands;  secondary  branches  appressed; 

pedicels  0.1-0.5  (-1)  mm  long,  appressed.  Spikelets  1.2-1.8  mm  long,  plumbeous 
or  brownish,  olten  secund  along  the  branch;  glumes  0.3-1.8  mm  long,  ovate  to 
obovate,  membranous,  unequal;  lower  glumes  0.3-0.7  mm  long,  without  a 
midvein,  the  apex  acuminate,  obtuse  or  irregularly  truncate;  upper  glumes  1.2- 
1.8  mm  long,  the  apex  acute  or  acuminate  and  sometimes  scaberulous;  paleas 

1.1-1.6  mm  long,  ovate  to  elliptic,  membranous,  the  apex  acute  to  obtuse;  sta- 
mens 3;  anthers  0.2-0.4  mm  long,  yellow  or  purplish.  Modified  caryopses  0.6-1 

mm  long,  obovoid,  faintly  striate,  light  brownish.  2n  =  24,  36,  54. 

Distribution  and  habitat— Sporohol us  pyramidatus  is  common  through- 
out Mexico  occurring  on  disturbed  soils,  roadsides  and  railways,  coastal  sands, 

and  alluvial  slopes  m  many  plant  communities;  5-1750  m.  Flowering  March  to 
November 

CommenLs.— Morphologically,  5.  pyramidatus  is  very  similar  to  the  East- 
ern Hemisphere  5.  coromandelianus  (Retz.)  Kunth,  suggesting  that  they  are 

closely  related  or  perhaps  represent  the  same  taxon.  Further  systematic  study 
is  necessary  to  address  this  question. 

Specimens  c.xammed,  MEXICO.  Coahuila:  Municipio  de  Acuna,  Rancho  Las  Nonas,  /.A.  ViUarrcal 

6920  (ANSM);  Municipio  de  Cuatrocienegas,  12  km  N  W  ol  Cuatrocienegas  on  road  to  Ocampo,  Peter- 
son et  al.  9993  (ANSM,  US);  l.adera  ba ja  de  la  Sierra  de  San  Marcos,  Irente  a  las dunas  de  Cuatrocienegas, 

A.Rodriguez  1145  (A  NSM,MF.XU);  Sierra  de  la  Madera,  Rancho  Lagunade  la  Leche,aproximadamente 

62  km  de  Ocampo  rum  bo  a  Sierra  Mojada,  MA,  Carranza  616  (ANSM);  Sol  l.aguna  de  La  Leche,  M.C. 

Johnston  8626  (MEXU);  Municipio  de  Parras,  Ljido  4  de  Marzo,  A.  Romg  156  (ANSMJ;  Municipio  de 

Ramos  Arizpe,  Canon  de  l.oma  Prieta,  rum  bo  al  valle  de  los  Angeles,J.A.  Marroquin  2312  (ANSM); 

Predio  La  Esmeralda,  E.  Perez  50  (COCA);  11  km  E  de  Cuatrocienegas,  en  carretera  30  a  Monclova, 
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bajio al  S de  la carretera,  Valdes-Reyna  985  (ANSM);  Municipio de  Saltillo,  2  mi  E de  SaltiUo, carretera 
57  Matehuala.  San  Luis  Potosi.  Pcienon  el  al.  10080  (ANSM,  US);  Los  Cerritos  NE  de  Saltillo,  Peterson 

et  al.  10083,  J0085 (ANSM,  US).  Nucvo  Leon:  Municipio  de  China,  Rancho  El  Chaparral,  km  %  carretera 

Chma-Mendez,  cammo  a  Pobladores,  M.  Castillo  54  (COCA);  2  km  N  del  Chilan,  Valdes-Reyna  45 

(ANSM);  Presa  La  Ceja,  carretera  40,/A.  Villarrcal  6844  (ANSM);  Municipio  de  Doctor  Gonzalez,  1 

km  al  SE  del  poblado  de  Doctor  Gonzalez,  rumbo  a  los  fresnos  a  la  orilla  del  rio  Doctor  Gonzalez,  B. 
Bazaldua  69  (COCA);  Municipio  de  General  Bravo,  34.8  kin  W  of  China  on  highway  40  to  Monterrey, 

altitud  270  m..  Peterson  etal.  11146  (ANSM);  3  km  N  del  rancho  'El  BrasiT,  Valdes-Reyna  s.n.  (ANSM); 

Municipio  de  Linares,  Bano  de  San  Ignacio,  22  km  NE  de  Linares,  M..  Cotera  s.n.  (ANSM);  Ejido  Cerro 

Prieto,J.Or(ie.s.n.(ANSM);  Ejidoel  Porvenir,j.Or(izs.n.(ANSM);MunicipiodeLos  Ramones,  Entronque 

CentroCamionerocarretera  40.J-A.  Villarrcal 6825(ANSMy.  Municipiode  Salinas  Victoria,  l.aSoledad 

Salinas  Victoria,J.A.  Ochoa  1118  (COCA)-  Municipio  de  San  Nicolas  de  los  Garza,  Maleza  de  la  Ciudad 
Universitaria,  R,  Uresti  s.n.  (ANSM).  Tamaulipas:  Municipio  de  Abasolo,  Rancho  de  Mauro  Garza  5 

km  NE  de  Abasolo,  D.  Baro  576  (UAT):  5-6  km  NW  del  ejido  Abasolo,  R.  Diaz  140  (UAT);  Canales  del 

Distrito  de  riego  086  Soto  la  Marina,  A.  Mora  ,5.341  (UAT):  Municipio  de  Aldama,  Santa  Rosa.  G.  Bores 
7  (COCA);  Rancho  Nucvo,  M.  Ccrvera  91  (COCA);  Playa  Rancho  Nuevo,  R.  Diaz  -30  (UAT);  Municipio 

de  Altamira,  Al  E  de  la  Cabecera  Municipal  de  Altamira,J.G.  Galvdn  144  (COCA);  Municipiode  Casas, 

rumbo  a  Lavin.  G.  Bores  96  (COCA);  Casas. J.L.  Ramos  149  (COCA);  Ejido  Las  Tortugas.  j.L.  Ramos  179 

(COCA);  Municipio  de  Gonzalez.  E|ido  Gustavo  A,  Madcro. J.A.  Barncntos  21  (COCA);  5  km  antes  del 

poblado  por  la  carretera  via  corta  a  Tiimpico,  M.  Ci.sncr().s«(COCA);  7  km  al  NW  de  Gonzalez,  R  Larraga 
40  (ANSM,  COCA);  Ejido  Josefa  Ortiz  de  Dominguez,J.L.  Ramos  155  (COCA);  Municipio  de  Guemez, 

Rancho  El  Melon,  G.  Bores  .137  (COCA);  Municipio  de  Guerrero,  Ejido  San  Ignacio  41  km  SE  de  Nuevo 

Laredo,  carretera  Dorado-Ciudad  Mier,  R.  Diaz  107  (UAT);  Municipio  de  Jaumave.  Ejido  San  Fran- 

cisco del  Canon,  M.  Cisneros  145  (COC;A);  Ejido  San  Antonio  km  132  carretera  Victoria-Jaumave,  M. 
Martinez  287  (UAT);  Municipio  de  Jimenez.  Camino  al  Barranco  G.  Bores  26  (COCA);  Adelante  de  la 

Panda,  G.  ViUegas  470  (COCA);  Municipio  de  l.lera,  2  km  W  de  Estacion  Forlon,  D.  Baro  10  (ANSM, 

UAT);  Ejido  Portes  Gil,,/.A,  Barrienlos  96  (COC^A);  Ejido  1°  de  Abril,  M.  Cerwra  79  (COCA);  La  Gloria 
il, J.E.  Lopez  146 (COCA);  Municipio  de  Matamoros,  km  26  al  E  de  la  carretera  a  playa  Lauro  Villar,  D. 

Baro  252  (UAT);  Playa  Lauro  Villar,  A.  Brito  1232  (UAT);  km  18  carretera  Matamoros- Valle  Hermoso, 
A.  Brito  54  (COCA);  Playa  Lauro  Villar.  A.  Brito  61  (COCA);  Los  Saucitos,J.  Canlu  1  (COCA);  km  18 
carretera  Matamoros- Valle  Hermoso.  R.A.  Carranco  10.^  (COCA);  Antes  de  llegar  a  los  Sauces,  R.A. 

Carranco  //t)(COCA);  Playa  Lauro  Villar,  R.A.  Carranco  111  (COCA);  Municipiode  Mendez,  San  Tomas. 

B.h.  Castillo  J  (COCA);  Municipio  de  Ocampo.  Sierra  de  las  Cucharas.  R.A.  Carranco  371  (COCA); 

Municipio  de  Padilla,  Campo  Turistico  El  Sargento  M.  Cervera  321  (COCA);  Municipio  de  San 

Eernando,  l.aguna  Madre,  A.  Brito  62,  64  (COCA);  km  120  carretera  Jimenez-San  Fernando,  R.A, 
Carranco  346  (COCA);  Municipio  de  Soto  la  Marina,  Barra  de  Soto  la  Marina  E  del  Carrizo,  D.  Baro  335 

(UAT);  Carretera  del  Poblado  La  Pesca-La  Playa,  A.  Briio  169  (COCA);  Al  N  del  I.aboratorio de  cultivo 
deCamaron,  A.  Briio  .s.n.  (UAT);  La  Pesca, /,(;.  Gcilvdn  29,2,56  (COCA);  La  Pesca,J.H  inbe  3/8  (COCA); 

Canalesde  riego.  Distrito  de  riego,  bajo  Rio  Bravo,  A.  Mora  5202  (UAT);  Municipiode  Tampico,  Puente 
Chairel  rio  Morillo,  D.  Baro  18  h  (UAT);  Municipio  de  Tula,  Ejido  La  Laguna,  M,  Cervera  386  (COCA); 

Municipio  de  Victoria,  Carretera  Victoria-Jaumave,  M.  Cisneros  87  (COCA);  Municipio  de  Villagran, 
Rancho  Vista  Hermosa,  A.  Rodriguez  246  a  (AhiSM). 

15.  Sporobolus  spiciformis  Swallen,  Proc.  Biol.  Soc.  Wash.  56:78. 1943.  (Fig.  3,  D 
&  F).  Type  MEXICO.  Ctwiiuii.A:  Puerto  del  norte,  Cuatrocienegas,  1460  m,  18  Jul  1939.  L.H. 

Harvey  1225  (hoi.OTYPF.;  US- 1 76006!). 

Caespitose  perennials.  Culiirs  30-70  cm  tall,  erect,  mostly  glabrous;  base  diam- 
eter 1-1.8  mm  wide.  Leaf  sheaths  shorter  than  the  internodes,  rounded,  striate, 

scaberulous,  glabrous  and  hairy  only  at  the  corners;  ligules  0.8-1  mm  long, 
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densely  ciliate;  blades  7-20  cm  long,  1.5-2  mm  wide  at  the  base,  flat  or  becom- 
ing involute  or  at  least  boat  shaped  in  section,  firm,  f lexuous,  adaxial  surface 

with  white  ridges.  Panicles  9-17  cm  long,  3-5(-10)  mm  wide,  spiciform  and 
spikelike,  white,  often  the  lower  portion  included  in  the  sheath;  Spikelets  1.6- 

2.3  mm  long;  glumes  0.8-1.8  mm  long,  unequal,  hyaline,  the  apex  obtuse  to  acute, 
minutely  erose;  lower  glumes  0.8-1.2  mm  long;  upper  glumes  1-1.8  mm  long,  1- 

nerved;  lemmas  1.6-2.3  mm  long,  the  apex  obtuse  to  acute,  minutely  erose;  paleas 

1.6-2.3  mm  long,  the  apex  minutely  two-toothed;  anthers  1-1.3  mm  long,  yel- 
low. Modified  caryopses  0.8-1  mm  long,  ellipsoid.  2n  =  40. 

Di:;trihution  and  habitat —Sporobolus  spiciformis  is  endemic  to  the 
Chihuahuan  Desert  Region,  reported  from  Chihuahua,  Coahuila,  and  Nuevo 

Leon  where  it  is  restricted  to  saline  or  gypsum-derived  soils  associated  with 
Yucca,  Ephedra,  Nama,  Suaeda,  Chilopsis  linearis  (Cav)  Sweet,  Prosopis,  and 
Petalonyx]  410-1750  m. 

Comments— Sporobolus  spiciformis  is  morphologically  similar  to  5. 
phkoides,  an  Argentinian  desert  endemic  also  commonly  found  growing  on 
saline  soils.  Sporobolus  phleoides  can  be  separted  from  S.  spiciformis  by  having 
broader  leaf  blades  up  to  6.6  mm  wide,  acuminate  lemmas,  and  shorter  anthers 

only  0.4-0.6  mm  long. 

Specimens  examined.  MEXICO.  Coahuila:  Municipio  de  Cuatrocienegas,  Balneano  Los  Mezquites, 

Bri^ada  III  15 (COCA);  Dunas  yesosas,  cerca  de  la  Poza  El  Bonito.J.S.  Marroquin  s.n.  (ANSM);  45  km 

SW  of  Cuatrocienegas,  Peterson  el  al  lOOOl  (ANSM,  US);  3.2  km  NW  of  Cuatrocienegas  on  road  to 

Ocampo,  Pclerson  et  a  1. 9991  (ANSM,  US);  33  mi  SSW  of  Cuatrocienagas  on  road  to  San  Pedro,  Reeder 

6'Reeder4.579(ARIZ);ll  km  E dc Cuatrocienegas.  en  carretera  30a  Monclova,  bajioal  Sde  la  carretera. 

Valdes-Reyna  98b  (ANSM);  6  mi  NW  of  Las  Delicias  along  hwy  30  &r  44  mi  NE  of  San  Pedro,  J. 
Henrickson  6021  (CSLA,  US);  Municipio  de  Monclova,  Arroyo  Rio  Salado,  9  km  N  de  Rancho  Las 

Adjuntas,  Valdes-Rcymi  UOO,  1303a  (ANSM);  Municipio  de  Parras,  Ejido  Cuatro  de  Marzo,  A.  Roin^ 
s.n.  (ANSM);  Municipio  de  Ramos  Arizpc,  Estacion  Paredon,  A.  Rodriguez  902  (UAT);  Municipio  de 
Viesca,  Cammo  al  Bajio  de  Ahuichila  16  km  S  de  Viesca,  J.A.  Villarreal  7729  (ANSM);  17  km  SH  de 

Viesca,  cammo  a  Atiuichila,  J.A.  Villarreal  8226  (ANSM).  Nuevo  Leon:  33  ml  SE  of  jet  Monterrey- 
Monclova.  Reeder  &  Reeder  5190  (ARIZ).  Tamaulipas:  Municipio  de  San  Fernando,  Near  Santa  Ter- 

esa, 50  mi  S  of  Matamoros  and  40  mi  N  of  San  Eernando,  M.C Johnston  .549.5 (MEXU). 

16.  Sporobolus  virginicus  (L.)  Kunth,  Revis.  Gramin.  1:67.  1829.  (Fig.  9,  A-C). 
Af^rostis  vwi^tnica  L.,  Sp.  PL  1:63. 1753.  Vilja  virv,inica  (L.)  R  Beauv,,  Ess.  Agrostogr  16, 149, 182. 

1812.  Crypsis  virgimca  (L.) Nutt.,  Gen  N.  Amer  PI,  1:49. 1818.  Podosaemum  virgi nicum  (L.)  Link. 

Hort.  Berol.  1:85.  1827.  Sporobolus  virginirus  (L.)  Brongn.,  Voy  Monde  2:17.  1829.  TypF:  U.S.A. 

Virginia:/  Clayton  507  (i.FCTOTYPII:  LINN-84.30  designated  by  Hitchcock,  Contr.  U.S.  Natl. 
Herb.  12:119, 1908;  isoiJfc: TOTYPr.s:  BM,  US-76294  e.x  BM!), 

Agrost  IS  littoralis  Lam,,  Tab!,  Encycl,  1:161, 1791,  Agrost  is  harhata  Pers.,  Syn,  PI.  1:75, 1805, nom,  illeg. 

superfl.  Vilja  harhata  (Pers,)  P,  Beauv,,  Ess,  Agrostogr  16, 147,  f81,  nom.  illeg.  superjl.  1812,  Vilja 

littoralis {Li\m.)  P.  Beauv,  Ess,  Agrostogr  16, 147, 181,  ISU.Sporohohis  li(tora!i,s(Lam.)  Kunth, 

Revis,  Gramin,  1:68.  1829.  Sporoholus  virgviieus  var  littoralis  {Lam  )  Hitchc,  N,  Amer,  El, 

17(7);486. 1937.  Sporobolus  virginu  ussubsp.  Ii((()rc;!i.ULain.)Borhidi  &0.  Muniz,  Bot.  Kozelem, 

58(3):175. 1971.  Typf:  ANTILLES.  Virgin  Islands:  May  1787.  L.C.M.  Richard  s.n.  (lectotype:  P 

designated  by  Baaijens  &  Veldkamp,  Blumea  35:446. 1991;  isoi.ectotype:  P-LAM). 
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1mm 

Fig. 9.Sporo/jo/u5i//rg™fus. A.  Habit.  B.Rhizome.C.Spikelet  with  Stamen  JporoMu5wr/g//f//.D.  Habit. E.Spikelet. 
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Vilfa  intermedia  Tnn,.  Gram.  Dnifl.  Sesquifl.  156.  1824.  Vilfa  malreUa  Nees.  Fl.  Bras.  Hnum.  Pi. 

2:400.  401.  1829,  nom.  illeg.  superll.  Spoivholus  malreUa  Noes,  Fl.  Air  Austral.  111.  152.  1841, 

noin,  illeg.superfl.  TYPli:  WEST  INDIES.  MAURniU.S:  SJcl?crJi-,]8(i  lOl.OTVPE:  L1:-TRIN-1710.01!; 
lSOTYl'i;S:  K.  l.J. 

Strongly  rhizomatous  and  stoloniferous  perennials.  Culms  10-65  cm  tall,  base 

flattened  or  rounded,  widely  creeping  in  rows  and  branching  virgately,  erect  to 

decumbent,  mostly  glabrous  and  smooth  and  shinny  below  the  nodes,  intern- 

odes  glabrous;  base  diameter  1-2.2  mm  wide.  Leaf  sheaths  1/2  to  almost  as  long 
as  the  intcrnodes  above,  overlapping,  glabrous,  ciliate  along  the  margins,  sum- 

mit with  a  tult  of  hairs,  the  hairs  up  to  2  mm  long;  ligules  0.1-0.4  mm  long; 

blades  4-16  cm  long,  2-5  mm  wide,  flat  to  loosely  involute,  conspicuously  dis- 
tichous, glabrous  below  and  scaberulous  above;  margins  scaberulous.  Panicles 

3-10  cm  long,  0.4-1.6  cm  wide,  narrow,  contracted,  densely  flowered  and  spike- 
like; primary  branches  0.5-2  cm  long,  ascending  and  appressed,  f  loriferous  to 

base;  pedicels  0.2-1.4  mm  long,  apressed.  Spikelcts  (1.8-)2-3.2  mm  long, 

ochroleucus  to  purphsh-tinged,  sometimes  grayish;  glumes  1.5-3(-3.2)  mm  long, 

ovate-oblong,  membranous,  subequal,  scaberulous  along  the  keel;  lower  glumes 

1.5-2.4  mm  long,  the  apex  acute;  upper  glumes  1.8-3(-3.2)  mm  long,  the  apex 
acute;  lemmas  2.1-3  mm  long,  ovate  to  lanceolate,  membranous,  glabrous,  the 

apex  acute;  paleas  2.1-3  mm  long,  ovate,  membranous,  the  apex  acute  to  ob- 

tuse; stamens  3;  anthers  1-1.7  mm  long,  yellowish.  Modified  caryopses  usually 
absent.  2/1  =20,  30. 

Distribution  and  habital.—Spomholus  virginicm  occurs  along  sandy 
beaches,  sand  dunes,  and  saline  habitats  and  is  particularly  common  along  the 
immediate  coast  throughout  Mexico  associated  with  Avicennia,Batis,Borrichia, 

DistichUs,  Panicum  amarulum  Hitchc.  &  Chase,  Salicornici  and  Spartina:  0- 
270  m.  Flowering  May  to  October 

Specimens  examined.  MEXICO.  Nucvo  Leon:  Municipio  de  l.inares,  l5ano  de  San  Ignacio.  22  km  NF 

de  Linares,  /.  Cabnil  658  (ANSMJ;  Bano  de  San  ignacio,  22  km  NF  de  Lmares.  I  CMbral  759  (ANSNt. 

MEXLl).  Tamaulipas:  Municipio  de  Aldama,  Rancho  Nuevo,  23  km  E  del  ejido  San  Ralael,  D.  Bam  .32 

(ANSM):  Rancho  Nuevo,  2.3  km  F  del  e]ido  ,San  Ralael,  /2  Bur,). 398. 420(11  AT):  Barra  del  Tordo.  Laguna, 

A.  Mora  ,5474  (UATJ;  Munici[iio  de  ( audad  Madero,  Playa  Mn-amar,  D.  Bam 362  (ANSM  J;  Municipio  dc 
Matamoros,  35  km  S  de  la  playa  Lauro  Villar,  D.  Bam  263  (ANSM);  Playa  Bagdad,  16  km  al  N  de  Playa 
Lauro  Villar  D,  Baw  284,466 (ANSM);  Dunas  Playa  l.auro  Villar,  A.  Brito  ISiCOCA,  UAT); Camino a  la 

Playa  Fauro  Villar,  MH.  Cervera  108  (COCA);  Playa  Bagdad,  /.A.  Vilhnreal  6849  (ANSM);  Municipio 
de  San  Fernando,  l_aguna  La  Carbonera.  R.A.  Canaiuo  112  (COCA);  Municipio  de  S;in  Fernando,  La- 

guna de  San  Andres,  Isla  de  las  Garzas,  A.  Mora  5539  (UAT);  Municipio  de  Soto  la  Marina,  Playa  La 
Pcsca.  A.  By\io  171  (COCA,  UAT);  La  Pesca.  R.A.  Carranco  239  (COCA);  Zona  inundable  cercana  a  la 

desembocadura  del  Rio  Soto  la  Marina.  A.  K'iora  .54.52  (UAT);  Municipio  de  Tampico,  1  km  adclantc 
del  puente  Moralilkx  lirnite  de  estados  Tamaulipas- Veracruz,  K.  Diaz  2a(UAT). 

17.  Sporobolus  wrightii  N4unro  ex  Scribn.,  Bull.  Torrey  Bot.  Club  9:103.1882.  (Fig. 
9,  D  &  E).  Spomhohnaimidesviir.  wrig/itii  (Munroex Scribn.) Gould,  Madrono  10:Q4. 1Q4Q, 

Type:  U.S.A.  ARIZONA:  near  Pantano,  28  Jun  1881,  CG-  Prin^le  JTOdsOTYPE:  US-825415!). 
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Bauchea  karwinskyi  E.  Fourn.,  Mexic.  Pi.  2:87. 1886,  Tvpr:  MEXICO;  Canon  de  las  Minas  and  Vic- 

toria ICiudad  Victoria],  W.t.  Karwinsky  1015  (SYNTYPI-::  P  not  seen;  isosyntype:  LJS-998324- 
fragm!);  Tanquecillas.  W.F.  Karwinsky  1015h  (SYNTYPE:  P  not  seen). 

Spowholusah  issimus  Vasey,  Proc.  Calif.  Acad.  Sci.,  Ser  2.  2:212. 1889.  Tvi'E:  U.S.A.  CALIFORNIA.  San 

Diego  Co:  1888,  E.  Palmer  s.n.  (hoi.Otypi;:  US-820L5!). 
Spowholusahissimiisvar.  minor  Vasey,  Proc.  Calif.  Acad.  Sci.,  Ser.  2,2:213. 1889.  Sporohol us m  roides 

var.  minor  (Vasey)  Beetle,  Phytologia  "54:5.  1983.  Type:  MEXICO.  Baja  California:  San  En- 

rique, 4  May  1889,  IS.  Brandcgce  s.n.  (i  iolotype:  US-998328!). 

Densely  caespitose  perennials.  Culms  90-250  cm  tall,  erect,  stout,  glabrous  be- 
low the  nodes,  base  rounded,  internodes  glabrous;  base  diameter  2—9  mm  wide. 

Leaf  sheaths  2/3  to  a  little  longer  than  the  internodes  above,  glabrous,  shmny, 
rarely  with  a  few  long  hairs  near  the  summit,  these  hairs  up  to  6  mm  long;  ligules 

1-2  mm  long;  blades  20-70  cm  long,  .3-10  mm  wide,  flat  rarely  involute,  gla- 
brous below  and  scabrous  above;  margins  scabrous  roughened.  Panicles  20-60 

cm  long,  12-26  cm  wide,  open,  broadly  lanceolate,  exserted;  primary  branches 

1.5-10  cm  long,  ascending  to  widely  spreading  20-70°  from  the  culm  axis;  sec- 
ondary branches  appressed  and  f fori  (erous  to  base;  pulvini  in  axils  ot  primary 

branches  glabrous;  pedicels  mostly  0.2-0.5  mm  long,  appressed.  Spikelets  1.5- 

2.5  mm  long,  crowded  and  appressed,  purplish  or  greenish;  glumes  0.5-2  mm 
long,  lanceolate  to  ovate,  membranous,  unequal;  lower  glumes  0.5-1  mm  long, 

olten  appearing  without  a  midvem,  the  apex  acute;  upper  glumes  0.8-2  mm 
long,  the  apex  acute  to  obtuse;  lemmas  1.2-2.5  mm  long,  ovate,  membranous, 

glabrous,  the  apex  acute  to  obtuse;  paleas  1.1-2.5  mm  long,  ovate,  membranous, 

glabrous,  the  apex  acute  to  obtuse;  stamens  3;  anthers  1.1-1.3  mm  long,  yellow- 
ish to  purplish.  Modified  caryopses  1-1.4  mm  long,  ellipsoid,  reddish-browm  or 

blackish,  striate.  2n  =  36. 

Distribution  and  habitat.— Moist  clay  flats  and  rocky  slopes  near  saline 

habitats  associated  with  At  rip/ex.  Acacia,  Suaetia,  Prosofis,  and  Opwntia;  5-1800 
m.  Flowering  May  to  December 

Specimens  examined.  MEXICO.  Coahuila:  Municipiode  Acuna,  19  km  by  winding  road  N  ol  El  Jardin. 

3  km  S  of  Mina  El  Popo;  E  slope  of  Sierra  del  Carmen  Sof  Canon  del  IDiablo,  M.C.Johnston  11931  (ANSM); 

Open  country  between  Rancho  Santo  Domingo  and  Hacienda  Piedra  Blanca,  E  Wynd  497  (ANSM); 

Municipio  de  Cuatrocienegas,  Junto  a  Nuevo  Atalaya,  Bngcida  111  4  (COCA);  About  2  mi  W  of 

Cuatrocienegas.J.h;  Cdno47(TAES):  About  2  mi  Wot  Cuatrocienegas.  EWCiOii/ti  11175  (TAES);Dunas 

yesosas,  cerca  de  la  Poza  El  Bonito,  /.S.  Marroqu  in  .s.n.  (.ANSM  J:  3  2  km  NVv'  of  Cuatrocienegas  on  road 

to  Ocampo,  Peterson  e(  al.  9992  (ANSM,  US);  Municipiode  Muzquiz,  Hacienda  La  Babia,  without  col- 
lector (MEXU);  Municipio  de  Nadadores,  22  mi  NW  de  Monclova  y  7  ini  E  de  Sacramento  por  la 

carretera  a  Cuatrocienegas,  Peierson  &  Valdcs-Rcyna  8362  (ANSM.  US);  Municipio  de  Ocampo,  Si- 
erra La  Encantada,  rancho  Puerto  del  Aire,  M.A.  Carranza  790  (ANSM);  S  of  Laguna  de  La  Leche,  l.M. 

Joh nston  8624  (MEX U);  Sierra  El  Pino,  18.8  km  SW  of  Rancho  El  Cimarron,  Peterson  &Annable  10638 
(ANSM,  US);  Sierra  La  Encantada,  rancho  Puerto  del  Aire,  R.  Vdsqucz  239  (ANSM);  Municipio  de 
SaltiUo,  SaltiUo,  E.  Palmer  I  (MEXU);  Small  suburb  of  Cerruos.  NE  of  SaltiUo,  Peterson  et  al.  10082 

(ANSM,  US).  Nuevo  Leon:  Municipio  de  Doctor  Arroyo,  Doctor  Arroyo,  j. A.  Ochoa  1278  (COCA); 

Municipio  de  Galeana,  Arroyo  Hondo,  Hacienda  San  Jose  de  Raices.  C.H.  Mueller  2292  (MEXU); 
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Saltillo-Monterrey./.A.  Ochtui  1209  (COCA).  Tamaulipas:  MunicipiodeJaumave.Jaumave,  G.  Villeijos 
232  (COCAJ;  Municipiode  Matamoros,  Rancho  La  Aurora,/ CtJntu 35 (COCA);  Rancho  La  Aurora,/. 

Canti'i  36 (COCA);  Municipiode  San  Fernando,  LaCarbonera,  A.  Mora  5408 (VAT). 
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ABSTRACT 

J.ohelia  L.  sect.  HomocbiJus  A.  DC.  comprises  six  species,  two  of  which  are  divided  into  pairs  of  geo- 
graphic subspecies.  All  are  robust  polycarpic  (iteroparous)  perenniat  herbs  or  shrubs  with  relatively 

large  more-or-iess  racemose  flowers  on  ebracteofate  or  minutely  bibracteolate  pedicels;  hemispheric 

or  depressed  hemispheric  hypanthia;  bilabiate  or  subbilabiate  (unilabiate  m  one  species)  red,  or- 

ange, yellow,  pink,  or  purple-hued  corollas  with  a  straight  cylindrical  or  apically  tapering  tube  equal- 
ing or  longer  than  the  monomorphic  lobes;  ventral  anthers  with  tufts  of  white  or  yellow  trichomes 

at  apex;  and  oblong  or  ellipsoid  seeds  with  a  faintly  striate  or  minutely  reticulate  testa  (Murata  Type 

D);  the  three  taxa  that  have  been  studied  cytologically  are  diploid  with  n  =  7.  Lohdia  agiiana,  L. 

ghieshreghtii,  L  guererrensis,  and  /..  laxijlora  have  pedicels  longer  than  the  red,  orange,  or  yellow 

typically  bicolored  flowers,  and  are  distributed  primarily  in  Mexico  and/or  Central  America;  L. 

decurrens  and  L.  \\eierocl\ta,  in  contrast,  have  pedicels  shorter  than  the  monochromatic  pink  or 

purple-hued  flowers,  and  are  confined  to  the  Andes  of  South  America. 

RESUMEN 

Lobelia  L  sect.  Homochilus  A.  DC.  comprende  seis  especies,  dos de  las cuales  estan  di vididas en  pares 

de  subespecies  geograficas.  Todas  son  hierbas  perennes  robustas  policarpicas  o  arbustos  con  f  lores 

relativamente  grandes  mas  o  menos  racemosas  sobre  pedicelos  ebracteolados  o  diminutamente 

bibracteolados;  hipantos  hemisfericos  o  hemisfenco  depnmidos;  bilabiados  o  subbilabiados 

(unilabiados  en  una  especie)  corolas  rojas,  anaranjadas,  amarillas,  rosas,  o  tonos  purpura  con  un  tubo 

cilindrico  o  estrechado  apicalmente  tan  largo  o  mas  que  los  lobulos  monomorficos;  anteras  ventrales 

con  mechones  apicales  de  tricomas  blancos  o  amarillos;  y  semillas  oblongas  o  elipsoides  con  una 

testa  debilmente  estriada  o  diminutamente  reticulada  (Murata  Tipo  D);  los  tres  taxa  que  han  sido 

estudiados citologicamente  son  diploides  con  n  =  7.  Lohelia  aguana,  L. ghieshreghtii,  L. guererrensis.  y 
L  laxifJora  tienen  pedicelos  mas  largos  que  las  flores  tipicamente  bicolores  rojas,  anaranjadas,  o 

amarillas,  y  estan  distribuidas  primariamente  en  Mexico  y/o  America  Central;  J.,  decurrens  y  L. 

heteroclita,  por  contra,  tiene  pedicelos  tnas  cortos  que  las  i  lores  monocromaticas  rosa  o  tonos  purpura, 
y  estan  confinadas  a  los  Andes  de  Sur  America. 

Lobelia  L.  is  the  largest  of  the  30  genera  of  Lobelioideae  (Campanulaceae),  com- 
prising over  400  species  of  annual  and  perennial  herbs,  shrubs,  trees,  and  giant 

rosette  plants,  with  solitary  or  racemose  (rarely  paniculate  or  corymbose)  flow- 
ers on  bibracteolate  pedicels;  blue,  purple-hued,  or  white  (rarely  red,  pink,  green, 

or  yellow)  corollas  with  the  tube  dorsally  cleft  to  the  base  and  the  lobes  mono- 
morphic or  dimorphic  and  the  ventral  larger;  and  apically  bivalvate  capsules 

or  rarely  berries  (Lammers  1993, 2004;  Murata  1995).  The  genus  is  virtually  cos- 
mopolitan in  distribution,  with  representatives  native  to  the  floras  of  six  conti- 
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nents  and  several  major  oceanic  archipelagoes.  Nearly  38%  of  the  species  are 
indigenous  to  Africa  and  another  29%  to  North  America;  Asia  and  Australasia 

each  have  about  10%  of  the  species,  South  America  8%,  and  Polynesia  3%,  whi  le 
just  two  species  occur  m  Europe  (Lammers,  unpublished  data). 

The  last  comprehensive  monograph  of  Lobelia  was  that  of  Wimmer  (1953, 
1968),  v/ho  divided  its  species  among  three  subgenera:  subg.  Lobelia  with  two 
sections;  subg.  Mezlena  (C.  Presl)  E.  Wimm.  (a  name  unfortunately  referable  to 

the  genus  Monopsis  Salisb.;  cf .  Lammers  1999),  with  two  sections;  and  subg.  Tupa 
(G.  Don)  E.  Wimm.  with  six  sections.  Further  taxonomic  structure  was  indi- 

cated by  dividing  many  of  the  10  sections  into  subsections  and  other  subordi- 
nate taxa  (cf.  Lammers  1993).  This  classification  was  revised  by  Murata  (1995), 

who  maintained  the  three  subgenera  but  altered  their  division  into  sections, 

recognizing  a  total  of  14  and  abandoning  all  subordinate  taxa. 

Among  the  six  sections  of  subg.  Tupa  recognized  by  Murata  (1995)  was  sect. 

Homochilus  A.  DC.  Wimmer  (1953, 1968)  had  circumscribed  this  section  to  in- 

clude six  species  of  perennial  herbs  and  shrubs  distributed  from  the  southwest- 

ern United  States  to  Peru.  These  species  were  characterized  by  their  large  race- 
mose flowers  with  a  hemispheric  hypanthium,  bilabiate  or  subbilabiate  red, 

orange,  yellow,  or  purple  corolla  with  a  straight  cylindrical  tube  equaling  or 
longer  than  the  monomorphic  lobes;  ventral  anthers  bearded  apically  with  tufts 

of  white  trichomes;  and  faintly  striate  oblong  or  ellipsoid  seeds  (Type  D  of 
Murata  1992, 1995). 

Although  Murata  (1995)  accepted  Wimmer's  (1953, 1968)  treatment  of  sect. 
Homochilus,  a  preliminary  study  of  some  of  its  members  (Eakes  &  Lammers 
1996;  cf .  Hamlin  1995;  Lammers  1999)  suggested  that  neither  this  classification 

nor  that  ol  McVaugh  (1943)  was  optimal,  especially  at  the  infraspecific  level. 

Furthermore,  since  these  treatments  were  published,  two  additional  species 
thought  referable  to  the  section  have  been  described  (McVaugh  1965;  Lammers 

1999).  The  purpose  of  the  present  study,  then,  was  to  re-evaluate  taxonomic  re- 
lationships in  the  section,  particularly  at  the  infraspecific  level,  and  to  promul- 

gate a  formal  classilication  that  would  satisfactorily  reflect  these  relationships. 

TAXONOMIC  HLSTORY 

The  genus  Lobelia  was  first  divided  into  named  subordinate  taxa  by  Candolle 
(1839),  who  recognized  three  sections:  unispecific  sect.  TrimerisiC.  Presl)  A.  DC, 

sect.  Lobelia  [as  "sect.  Rapuntium,"  nom.  invalid.]  with  the  bulk  of  the  species,  and 
sect.  Homochilus  with  six  species.  This  last  was  characterized  by  flowers  with  a 
hemispheric  hypanthium  and  a  red,  yellow,  or  purple  bilabiate  corolla  with  an 

elongate  cylindrical  tube  almost  equaling  the  lobes  in  length.  As  originally  cir- 
cumscribed, it  was  geographically  heterogeneous.  Its  members  were  L. 

decurrens  Cav  of  "Chile"  (actually  Peru;  see  below),  L  laxiflora  Kunth  and  L 
rigidula  Kunth  of  Mexico,  L  kraussii  Graham  of  Dominica  and  Martinique  m 
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the  Lesser  Antilles,  L.  rotundifolia ]uss.  ex  A.  DC.  of  Hispaniola  and  Puerto  Rico 

in  the  Greater  Antilles,  and  L  gaudichaudii  A.  DC.  of  O'ahu  in  the  Hawaiian  Islands. 
Bentham  (1876)  expanded  the  circumscription  of  Lobelia  by  incorporat- 
ing several  genera  that  Candolle  (1839)  and  others  had  recognized  as  distinct. 

In  doing  so,  he  retained  Candolle's  three  sections  and  added  five  more:  sect.  Tupa 
(G.  Don) Benth., sect.  Tylomium (C.  Presl)  Benth., sect.  Rhynchopetalum (Fresen.) 

Benth.,  sect.  Hemipogon  Benth.,  and  sect.  Holopogon  Benth.  As  regards  sect. 

Homochilus,  Hawaiian  Lgaudichaudii  was  explicitly  removed  to  sect,  Rhjyncho- 

petalum.  Of  the  two  West  Indian  species  in  the  section,  L  rotundifolia  was  re- 
moved, presumably  to  sect.  Tylomium,  but  L  kraussii  was  implicitly  left  in  sect. 

Homochilus.  Schonland's  (1889)  classification  of  the  genus  was  smiilar  and  his 
treatment  of  sect.  Homochilus  identical.  The  section  was  likewise  recognized 

by  Uphof  (1910)  and  (under  the  generic  name  Rapuntium  Mill.)  by  Post  and 
Kuntze(1903). 

In  treating  the  North  American  representatives  of  sect.  Homochilus, 

McVaugh  (1943)  recognized  two  additional  species  as  members:  L.  aguana  E. 
Wimm.  and  L  ghieshreghtii  Decne.  West  Indian  L  kraussii  was  removed  to  sect. 

Tylomium,  leaving  only  plants  of  the  American  mainland  in  sect.  Homochilus. 
From  his  earher  comments  (McVaugh  1940),  it  would  appear  that  L  decurrens 
was  also  excluded  from  sect.  Homochilus  (and  perhaps  even  from  all  of  subg. 

Tupa;  cf.  McVaugh  1965).  McVaugh  divided  L.  laxiflora  into  four  more-or-less 
geographic  varieties,  one  of  which  encompassed  L.  rigidula. 

Wimmer's  (1953, 1968)  treatment  of  these  species  was  identical,  with  the 

following  exceptions.  Lobelia  decurrens  was  definitely  included  within  the  sec- 
tion, and  divided  into  two  varieties.  Lobelia  delessertiana  was  segregated  from 

L  laxiflora  var  laxiflora,  while  L.  laxiflora  var.  nelsonii  was  elevated  to  spe- 
cific rank  as  L.  haenkeana  (C.  Presl)  A.  DC.  and  divided  into  two  varieties.  What 

remained  of  L.  laxiflora  was  then  divided  into  six  varieties  plus  12  formae.  This 

circumscription  and  classification  of  sect.  Homochilus  was  accepted  by  Murata 
(1995). 

MATERIALS  AND  METHODS 

Revision  of  the  classification  of  sect.  Homochilus  was  based  upon  morphologi- 
cal data  analyzed  via  traditional  taxonomic  methodology  (Leenhouts  1968; 

Quails  1986;  Vogel  1987;  Maxted  1992;  Watson  1997;  Winston  1999).  These  data 

were  gathered  from  over  3400  specimens  deposited  in  38  herbaria  (see  Acknowl- 
edgments for  a  complete  list  of  institutions);  all  extant  types  were  seen,  either 

as  the  original  specimen  or  as  a  high-resolution  image.  Definitions  of  qualita- 
tive character  states  follow  Harris  and  Harris  (1994),  supplemented  by  Radford 

(1986). 

The  classification  promulgated  here  embodies  a  morphological  species 

concept  (Michener  1970;  Cronquist  1978;  Stuessy  1990),  though  it  is  assumed 
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that  the  species  recognized  are  more  or  less  equivalent  to  the  biological  species 

(Grant  1981)  that  would  be  recognized  were  data  on  reproductive  behavior  avail- 

able. When  it  is  possible  on  the  basis  of  morphology  to  discern  clusters  of  con- 

specific  populations  that  are  geographically  coherent,  such  clusters  are  recog- 
nized as  subspecies  (cf .  Raven  et  al.  1974;  Thorne  1978;  l^ammers  1 988, 1991, 1995, 

1999;  Thompson  &  hammers  1997).  It  is  understood  that  conspecific  subspe- 
cies will  not  be  as  clearly  demarcated  as  congeneric  species,  and  may  show  some 

intergradation  in  their  zone  of  contact. 

Altogether,  over  the  past  two  centuries,  a  total  of  48  heterotypic  names  re- 
ferable to  sect.  Homoch  i  /u.s  have  been  published,  together  with  an  additional  45 

homotypic  synonyms.  The  protologues  for  all  93  names  were  examined.  All 

nomenclature  was  brought  into  compliance  with  current  provisions  of  the  In- 

ternationoiCotieo/Bottrnica  I  No?iicndc7fi(  re  (ICBN;Greuteretal.  2000)  and  typi- 
fication  was  clarified  as  necessary. 

RESULTS  AND  DISCUSSIO.N 

Revising  the  classification  of  a  genus  or  inlrageneric  taxon  is  essentially  a  two- 
stage  process  (Quails  1986;  Maxted  1992;  Watson  1997).  First,  one  must  determine 

the  appropriate  circumscription  of  the  taxon  as  a  whole,  i.e.,  what  individuals 

and  populations  to  include  within  it.  Second,  these  constituent  units  must  be  di- 

vided into  a  number  ol  subordinate  taxa:  species  and  perhaps  subspecies. 

Circumscription  oj  the  section— A  detailed  evaluation  of  the  circumscrip- 

tion of  sect.  Homochilus  can  only  be  performed  in  the  context  of  a  thorough  re- 
examination of  the  classification  of  all  400+  species  of  Lobelia.  Muratas  (1995) 

attempts  in  that  direction  are  probably  the  best  that  can  be  accomplished  at 

the  present  time  without  molecular  data  or  phylogenetic  analysis.  His  classifi- 
cation of  Lobelia  is  certainly  more  natural  than  that  of  Wimmer  (1953, 1968),  as 

it  takes  into  account  a  larger  asscm  blage  of  characters.  For  this  reason,  Murata  s 

(1995)  treatment  is  accepted  here  as  an  overall  framework  within  which  to  work. 

Muratas  (f995)  studies  supported  Wimmers  (1953, 1968)  circumscription 

of  sect.  Homochilus  and  he  explicitly  accepted  it  in  his  revision.  However,  he 

did  note  that  additional  species  might  be  assigned  there.  Murata  did  not  study 

in  any  detail  the  Central  American  and  West  Indian  species  treated  by  Wimmer 

(1953, 1968)  as  "species  antillanae"  within  sect.  Tiipa  (as  sect.  Eutupa  E.  Wimm., 
nom.  illeg.  sub  Art.  52.1)  but  did  comment  that  they  "may  be  attributable"  to 
sect.  Homochilus  rather  than  sect.  Tupa.  These  species  (e.g.,  L.  assurgens  F.,  L. 
cirsiifolia  Fam.,  L.  nubicola  McVaugh)  do  indeed  differ  from  members  of  sect. 

Tupo  as  circumscribed  by  Murata  (1995)  and  Fammers(2000)in  their  conspicu- 

ously bibracteolate  (vs.  ebracteolate  or  minutely  bibracteolate)  pedicels;  glo- 

bose or  ovoid  seeds  with  a  reticulate  testa  (Murata  Type  F)  (vs.  oblong  or  ellip- 

soid with  a  faintly  striate  or  minutely  reticulate  testa  [Murata  Type  Dl),  and 

diploid  (vs.  hexaploid)  chromosome  number  Furthermore,  Wimmer's  "species 
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antillanae"  do  indeed  resemble  sect.  Homochilns  in  certain  features,  including 
their  robust  habit;  relatively  large  i  lowers  with  red,  orange,  yellow,  puik,  or 

purple-hued  corolla;  and  diploid  chromosome  number  (so  far  as  known; 
hammers  1993). 

However,  these  "species  antillanae"  also  differ  from  sect.  Homochilus  m  sev- 
eral important  characters.  First,  their  bracteoles  are  conspicuous  and  foliaceous 

(vs.  absent  or  minute  m  sect.  Homochilus).  Second,  the  corolla  tube  is  curved  or 

arcuate  (vs.  straight)  with  the  lobes  often  unilabiate  and  deflexed  (vs.  usually 

bilabiate  or  subbilabiate  and  recurved  or  straight).  Finally  and  perhaps  most 

significantly,  the  seeds  are  ovoid  or  globose,  with  a  reticulate  testa  of  Murata 

Type  E  (vs.  oblong  or  ellipsoid  with  a  faintly  striate  or  minutely  reticulate  testa 

of  Murata  Type  D).  After  weighing  all  the  data,  it  seems  best  to  exclude  Wimmer's 

"species  antillanae"  from  both  sect.  Tupa  and  sect.  Homochilus]  they  are  here 
recognized  as  sect.  Tylomium,  following  McVaugh  (1940,  f943)  and  other  re- 

cent authors  (e.g.,  Wilbur  1991;  hammers  &  Proctor  1994;  Buss  et  al.  2001). 

In  her  detailed  account  of  Heterotoma  Zucc,  Ayers  (1986, 1990)  mentioned 

that,  on  the  basis  of  her  very  preliminary  cladistic  analyses,  the  type  oi  that 

genus,  H.  lohelioides  Zucc,  might  logically  be  included  within  Lobelia  sect. 

Homoch  I  lus.  This  species  does  resemble  members  of  sect.  Homoch  i  lus  in  a  num- 

ber of  features,  including  its  robust  pofycarpic  habit;  suffruticose  stems;  race- 
mose infforescence;  ebracteofate  pedicels;  relatively  large  flowers  with  red  or 

orange  and  yellow  bicolored  corolla;  ventral  anthers  bearded  apically  with  tut  ts 

of  white  trichomes;  faintly  striate  (Murata  Type  D)  seeds;  and  diploid  chromo- 
some number  (Laminers  1993).  However,  H.  lohelioides  differs  conspicuously 

from  any  species  of  Lobelia  (and  is  unique  among  Campanulaceae)  in  its  large 

arcuate  basally  inflated  nectar  spur  and  in  the  nearly  perpendicular  exsertion 

of  the  staminal  column  from  the  corolla  tube  during  the  carpellate  phase  of  the 

flower  (Ayers  1986, 1990).  In  light  of  this  and  the  preliminary  nature  of  her  cla- 

dograms,  it  is  best  to  follow  Ayers'  (1986, 1990)  recommendation  and  recognize 
H.  lohelioides  as  the  sole  species  of  a  distinct  genus. 

Although  L.  decurrens  was  included  in  sect.  Homochilus  from  the  very  be- 
ginning, McVaugh  (1940)  impfied  that  it  should  be  excluded  from  that  section 

(and  perhaps  even  from  the  entire  subgenus;  ci.  McVaugh  1965).  It  does  indeed 

differ  from  the  species  incfuded  there  by  McVaugh  (1940, 1943)  in  a  number  of 

features,  including  its  rank  odor;  decurrent  leaves;  pedicels  shorter  than  (vs. 

equaling  or  longer  than)  the  flowers,  making  the  inflorescence  appear  spike- 
like (vs.  clearly  racemose);  fimbriate  (vs.  entire  or  minutely  toothed)  calyx  lobes; 

and  monochromatic  purple-hued  (vs.  red,  orange,  or  yellow  and  usually  bicol- 
ored) corollas.  However,  L.  decurrens  does  resemble  the  other  species  of  sect. 

Homochilus  in  its  robust  pofycarpic  habit,  ebracteolate  pedicels, depressed  hemi- 
spheric hypanthium,  straight  cylindrical  or  slightly  tapering  corolla  tube, 

monomorphic  corolla  lobes,  faintfy  striate  (Murata  Type  D)  seeds,  and  diploid 
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chromosome  number  (Lammers  1993).  Though  it  is  somewhat  discordant  in 
sect.  Homochilus,  it  would  be  even  more  so  in  the  other  sections  of  subg.  Tupa, 

e.g.,  sect.  Colensoa  (Hook,  f.)  J.  Murata,  sect.  Tupa,  or  sect,  Tylomium.  For  these 
reasons,  L.  decurrens  is  assigned  to  sect.  Homochilus. 

In  naming  and  describing  L.  heterodita,  McVaugh  (1965)  did  not  assign  his 

new  species  to  a  specific  section,  merely  commenting  that  it  was  "apparently 

referable  to  the  subgenus  Tupa  as  delimited  by  Wimmer"  It  diders  from  all  other 
species  assigned  here  to  sect.  Homochilus  in  its  ventrally  obhque  hypanthium 

(cf.  Ayers  1990)  and  deep  pink  unilabiate  corolla  with  a  tube  that  tapers  con- 
spicuously towards  the  mouth.  However,  it  resembles  the  rest  of  the  section  in 

its  robust  habit,  reduced  or  absent  bracteoles,  depressed  hemispheric  hy- 
panthium, straight  corolla  tube,  and  monomorphic  corolla  lobes.  It  particularly 

resembles  L.  decurrens,  the  only  other  exclusively  South  American  member  of 

the  section,  in  having  pedicels  shorter  than  the  flowers,  making  the  inflores- 
cence appear  spike-like,  and  in  its  monochromatic  corollas.  As  with  L. 

decurrens,  it  is  even  more  discordant  in  any  other  section  of  subg.  Tupa.  It  seems 

best  assigned  here,  and  regarded  as  related  most  closely  to  L.  decurrens. 
The  newest  member  ot  the  section,  T.guerrerensis,  was  explicitly  assigned 

to  sect.  Homochilus  by  its  authors  (Lammers  1999).  The  degree  to  which  it  con- 
forms to  that  section  s  characterization  is  indicated  by  the  fact  that  all  the  speci- 
mens upon  which  it  was  based  had  previously  been  identified  as  L.  laxiflora, 

the  type  of  the  section. 

Species  and  subspecies.— Aher  a  thorough  comparative  study  of  all  mate- 
rial, it  was  concluded  that  just  six  species  could  be  recognized  in  sect. 

Homochilus.  These  are  essentially  the  species  assigned  to  the  section  by  Wimmer 
(1953, 1968),  except  that  L.  delessertiana  and  L.  hacnkeana  are  subsumed  into 

L.  laxijlora,  and  two  species  described  after  Wimmer's  death  are  added. 
Two  of  these  species  exhibit  relatively  minor  variation  in  morphology  that 

is  correlated  with  geography,  making  possible  the  recognition  of  subspecies.  In 
L.  laxijlora,  the  morphometric  analysis  of  Eakes  and  Lammers  (1996)  supported 

the  recognition  of  two  subspecies  based  on  leaf  dimensions  rather  than  the  com- 
plex infraspecific  classifications  of  McVaugh  (1943)  or  Wimmer  (1953, 1968). 

Plants  of  northeastern  Mexico  and  Arizona  have  very  narrow  leaves,  while  those 
in  the  rest  of  the  range  are  wider.  This  treatment,  which  is  essentially  identical 

to  that  of  Candolle  (1839),  was  implemented  by  Lammers  (1999)  and  is  main- 
tained here.  In  L.  decu  rrens,  variation  in  t  lower  size  supports  recognition  oi  two 

subspecies,  which  diller  trom  the  two  varieties  recognized  on  the  basis  ol  pu- 
bescence by  Wimmer  (1937, 1953).  Plants  in  the  northern  portion  ol  the  range 

have  markedly  smaller  flowers  than  those  in  the  south. 

Summary.— Tht  circumscription  ol  sect.  Homochilus  adopted  here  encom- 
passes six  species,  which  fall  into  two  subordinate  groups,  based  on  morphol- 

ogy and  geography;  because  o(  the  lew  species  involved,  these  subgroups  are 
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not  named  formally.  The  first  group  (L.  aguana,  L. ghieshreghtii,  L. guerrerensis, 

and  L.  laxiflora)  comprises  species  distributed  primarily  in  Mexico  and  Cen- 
tral America  (L.  laxiflora  extends  into  southern  Arizona  and  southwestern 

Colombia),  with  pedicels  longer  than  the  typically  bicolored  red,  orange,  or 
yellow  flowers.  The  second  group  (L.  decurrens  and  L.  hcterodita)  encompasses 
species  of  the  Andes  of  northern  South  America  with  pedicels  shorter  than  the 

monochromatic  pink  or  purple-hued  flowers.  One  species  in  each  group  (L. 
decurrens  and  L.  laxiflora)  shows  geographically  correlated  variation  in  mor- 

phology and  is  divided  into  a  pair  of  subspecies. 

TAXONOMIC  TREATMENT 

Lobelia  sect.  Homochilus  A.  DC.  in  DC,  Prodr  7:383. 1839.  Rapuntiumsect  Homochilus 
(A,  DC.)  Kuntze  in  T.  Post  &  Kuntze,  Lex.  Gen.  Phan.  479. 1903.  Type  (designated  by  Murata 
1995):L.  !axi/!oraKunth. 

Robust  polycarpic  (iteroparous)  perennial  herbs  and  shrubs.  Stems  0.2-3  m  tall, 
herbaceous,  suffruticose,  or  woody,  single  or  several  from  the  base,  branched  or 

unbranched,  erect  or  ascending,  moderately  to  densely  leafy,  glabrous  or  pu- 
bescent; latex  white  or  cream-colored,  viscous.  Leaves  alternate,  simple,  exstipu- 

late,  sessile  or  petiolate,  glabrous  or  pubescent,  the  lower  ones  often  deciduous; 
lamina  ovate,  oblong,  narrowly  oblong,  elliptic,  narrowly  elliptic,  lanceolate, 
oblanceolate,  or  linear,  chartaceous,  flat  (cernuous  in  L.  guerrerensis);  margin 

entire,  denticulate,  serrulate,  serrate,  biserrate,  or  crenate,  plane  (minutely  revo- 
lute  in  L.  guerrerensis);  apex  obtuse,  acute,  acuminate,  or  narrowly  acuminate; 

base  attenuate,  cuneate,  obtuse,  rounded,  or  decurrent.  Flowers  tetracyclic,  per- 
fect and  proterandrous,  zygomorphic,  epigynous,  pedicellate  and  resupinate, 

relatively  large  and  numerous,  solitary  in  the  axils  of  the  upper  leaves  or  these 
reduced  gradually  to  bracts  towards  the  apex  and  so  forming  a  terminal  raceme 

(the  distinction  not  always  clear);  pedicels  erect,  ascending,  spreading,  or 
incurved,  stiff  or  f lexuous,  glabrous  or  pubescent,  ebracteolate  or  minutely 
bibracteolate;  bracteoles  (when  present)  subulate  or  linear  Calyx  synsepalous; 

tube  adnate  to  the  ovary,  forming  a  hemispheric  or  depressed  hemispheric  hy- 
panthium,  the  base  rounded  or  truncate  (ventrally  oblique  in  L.  heteroclita), 
glabrous  or  pubescent;  lobes  5,  valvate,  persistent,  subulate,  linear  triangular, 
narrowly  triangular,  or  triangular,  shorter  than  the  corolla  tube,  glabrous  or 

pubescent,  the  margin  entire,  toothed,  or  fimbriate,  the  apex  acuminate.  Co- 
rolla sympetalous,  zygomorphic,  bilabiate  or  subbilabiate  (unilabiate  in  L. 

heteroclita),  red,  orange,  or  yellow  and  the  lobes  often  a  different  color  than  the 
tube,  or  pink  or  various  shades  of  purple  throughout,  glabrous  or  pubescent; 

tube  straight,  cylindric  or  tapering  towards  the  mouth,  laterally  fenestrate  to- 
wards base,  dorsally  cleft  nearly  to  base;  lobes  5,  valvate,  monomorphic;  the 

two  dorsal  lobes  linear  or  narrowly  triangular,  recurved  or  straight  (all  def  lexed 

in  L.  heteroclita),  one-fourth  as  long  to  about  as  long  as  the  tube,  acuminate  or 
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acute  at  apex;  the  three  ventral  lobes  forming  a  trifid  lip,  the  segments  narrowly 

triangular,  slightly  shorter  than  the  dorsal,  straight  or  slightly  deflcxcd.  Sta- 
mens 5,  antisepalous,  connate  tor  most  of  their  length,  exserted,  emerging  from 

the  corolla  above  the  dorsal  lobes,  glabrous  or  pubescent;  dorsal  anthers  longer 
than  the  ventral,  overhanging  the  orifice  ot  the  tube  and  partly  occluding  it; 
ventral  anthers  with  tufts  ol  white  or  yellow  trichomes  at  apex;  pollen 

tricolporate,  prolate,  ellipsoid.  Ovary  2-loculed,  inferior,  adnate  to  the  hy- 
panthium  lor  1/3-2/3  its  length;  placentae  large,  axile;  ovules  numerous;  style 

1,  slender,  terete,  with  a  rmg  o(  stilt  white  hairs  near  the  apex;  stigma  2-lobed, 
the  lobes  apprcssed  and  non-receptive  as  the  style  grows  through  the  anther 
tube,  pushing  out  pollen,  after  which  the  stigmas  spread  and  become  receptive. 

Fruit  an  ovoid  or  broadly  ovoid  capsule,  1/3-3/4-inferior,  the  conical  apex  de- 
hiscing as  two  triangular  valves;  seeds  honey-colored,  oblong  or  ellipsoid,  com- 
pressed, relatively  small,  the  testa  faintly  striate  or  minutely  reticulate  (Type  D 

of  Murata  1 992).  Chromosome  number  (three  taxa  known)  n  =  7  (Lammers  1993). 

Pollination  /^iolo^^'y.— Based  on  Moral  morphology,  it  is  assumed  that  the 

species  ol  sect.  Homochilus'dve  pollinated  by  hummingbirds.  This  assumption 
ot  ornithophily  is  supported  lor  L.  luxiJJoni  by  notes  on  herbaruim  labels  (e.g.. 
Bye  et  cil.  9192,  ASU,  THX;  Hurd  6,  MICH;  Marshall  133,  ARIZ.  RSA)  and  by  a 

published  photograph  (Anonymous  2003).  In  the  bicolorous  species,  the  co- 
rolla may  change  color  to  varying  degrees  through  the  course  oi  anthesis.  Typi- 

cally, the  corolla  is  more  unilormly  yellowish  or  orangish  in  bud  or  in  stami- 
nate  phase;  the  red  pigments  become  best  developed  (and  thus  contrast  reaches 
its  peak)  during  carpel  late  phase.  This  phenomenon  has  also  been  observed  in 
L.  exceha  Bonpl.  ol  sect.  Tupa  (Lammers  2000).  The  biological  signilicance  ol 
such  changes  has  been  described  by  Weiss  (1995). 

KHY  TO  THE  SPHCIES  AND  SUBSPECIES 

1.  Pedicels  shorter  than  the  flowers,  the  inflorescence  appearing  spike-like;  corolla 

monochromatic,  various  shades  of  purple  (violet,  red-purple,  magenta,  mauve,  lav- 
ender) or  deep  pink  (South  America). 

2.  Leaves  rounded  or  cuneate  at  base;  pedicels  1 5-23  mm  long;  hypanthium  ob- 

lique ventrally;  calyx  lobes  entire  or  with  1-2  minute  denticulations  per  side; 

corolla  tube  29-38  mm  long,  tapering  conspicuously  to  mouth;corolla  lobes  1/4- 

1/3  as  long  as  tube,alt  five  forming  a  single  ventral  lip; filament  tube  32-38  mm 

long;  dorsal  anthers  4-5  mm  long,  1/8-1/7  as  long  as  filament  tube  (Colombia) 
  6.  L.  heteroclita 

2.  Leaves  long  decurrent  at  base;  pedicels  5-14  mm  long;  hypanthium  symmetri- 

cal; calyx  lobes  fimbriate  with  3-9  teeth  per  side;  corolla  tube  14-30  mm  long, 

cylindric  or  tapering  slightly  towards  mouth;  corolla  lobes  1/3-9/10  as  long  as 

lube,  two  dorsal  and  three  ventral;filament  tube  20-33  mm  long; dorsal  anthers 

6-8.5  mm  long,  1/4-1/3  as  long  as  filament  tube. 

3.  Corolla  31-42  mm  long,  the  lube  20-30  mm  long,  2.5-3  times  longer  than  the 

dorsal  lobes;  filament  tube  24  33  mm  long,  34  -4.2  times  longer  than  the  dor- 
sal anthers  (S  Peru)    5a.  L.  decurrens  subsp.  decurrens 
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3.  Corolla  22-33  mm  long,  the  tube  14-19  mm  long,a  little  longer  than  the  lobes 

to  1 .8  times  longer;  filament  tube  20-26  mm  long,  2.5-3.6  times  longer  than 
the  dorsal  anthers  (N  Peru)   5b.  L.  decurrens  subsp.  parviflora 

1.  Pedicels  equaling  or  longer  than  the  flowers,  the  inflorescence  clearly  racemose; 

corolla  usually  bicolored,  red,  orange,  and/or  yellow  (Mexico  and  Central  America 
primarily). 

3.  Stems, flowers.and  ventral  surface  of  lamina  white-tomentose;  lamina  broadest 

at  or  near  middle,  3.5-8  cm  wide,  on  a  petiole  1 0-30  mm  long  (Oaxaca)   4.  L. 

ghiesbreghtii 
3.  Stems,  flowers,  and  ventral  surface  of  lamina  glabrous  or  pubescent,  but  never 

white-tomentose; lamina  usually  broadest  below  middle,0.2-5  cm  wide, sessile 
or  on  a  petiole  up  to  7  mm  long. 

4.  Pedicels  85-210  mm  long;  calyx  lobes  6-18  mm  long;  dorsal  corolla  lobes 

20-33  mm  long,  the  ventral  18-26  mm  long;  dorsal  anthers  9-12  mm  long, 

the  ventral  7.5-9,5  mm  long;capsules  10-15  mm  long;  seeds  minutely  reticu- 
late (Guerrero  to  Guatemala)    ^   3.  L.  aguana 

4  Pedicels  20-130  mm  long;calyx  lobes  1-6  mm  long;  dorsal  corolla  lobes  10- 

22  mm  long,  the  ventral  10-21  mm  long;  dorsal  anthers  6-9  mm  long,  the 
ventral  4,5-7.6  mm  long;  capsules  6-12  mm  long;  seeds  faintly  striate. 
5.  Lamina  cernuous,  the  margin  entire  or  nearly  so  and  minutely  revolute; 

corolla  yellow  or  yellowish  orange  on  tube.red  or  orange  on  lobes;anther 

tube  with  dense  dirty  yellow  trichomes  2-4  mm  long  from  apex  to  base; 

ventral  anthers  with  a  tuft  of  dirty  yellow  trichomes  1 .5-2  mm  long  at  apex; 

capsules  9-1 1  mm  in  diameter;  seeds  0,7-0,8  mm  long,  0,3-0,4  mm  wide 
(Guerrero)    2.L.guerrerensis 

5.  Lamina  flat,the  margin  denticulate,  serrulate,serrate,or  doubly  serrate  and 

plane;  corolla  red  or  orange  on  tube,  orange  or  yellow  on  lobes;  anther 

tube  with  sparse  to  moderately  dense  white  trichomes  0,5-1  mm  long  on 
dorsal  surface  towards  apex;ventral  anthers  with  a  tuft  of  white  trichomes 

0.7-1.3  mm  long  at  apex;cap5ules  7-9  mm  in  diameter;  seeds  0.5-0.6  mm 

long,  0.2-0.3  mm  wide. 
6.  Lamina  1  -5  cm  wide,  2-8  times  longer  than  wide,  the  base  rounded, 

obtuse,  or  cuneate  (Mexico  to  Colombia)   1  a.  L  laxiflora  subsp.  laxiflora 

6.  Lamina  0.2-1.4  cm  wide,  12-18  times  longer  than  wide,  the  base  at- 
tenuate (Arizona  &  NE  Mexico)    Ib.L  laxiflora  subsp. angustifolia 

1.  Lobelia  laxiHora  Kunth  in  Humb.,  Bonpl.  &  Kunth,  Nov.  Gen.  Sp.  3:311  (quarto), 
242  (folio).  1819  (Nov).  Rapuntium  laxiflorum  (Kunth)  C,  Presl,  Prodr.  Monogr.  Lobel. 

26, 1836.  Tupa  laxiflora  (Kunth)  Planch.  &  Oerst.,  Vidensk.  Meddel.  Dansk  Naturhist.  Foren. 

Kj0benhavn  1857:154. 1857.  Lobelia  persicifolia  var.  laxiflora  (Kunth)  Vatke,  Linnaea  38:723. 

1874.  Dorlmanna  laxiflora  (Kunth)  Kuntze,  Revis.  Gen,  PI,  972. 1891.  TYPE:  MEXICO.  [Guer- 
rero:] Acaguisotla,  Humlwldt  39i8  (HOLOTYPE:  P-BonpL  [IDC-microfiche!;  photographs:  F! 

MICH!];  ISOTYPES:  B!  [photographs:  F!  MICH!]  B-W  [IDC-microfiche!]).  The  isotype  at  B-W  is  the 
holotype  of  L./tssa.  Though  it  seems  that  the  name  L.  persicifolia  var.  laxiflora  was  used  for 

the  nomenclaturally  typical  "a"  variety,  neither  the  type  of  L  persicifolia  (see  below)  nor  the 
name  itself  was  cited;  the  name  thus  is  validly  published  under  Art,  26,2, 

Stems  0.2-3  m  tall,  herbaceous,  suffruticose,  or  woody,  unbranched  or  sparingly 
branched,  erect  or  ascending,  glabrous  or  pubescent.  Leaves  sessile  or  petiolate; 

lamina  ovate,  lanceolate,  oblong,  elliptic,  narrowly  elliptic,  lanceolate,  or  lin- 



600  BRIT.ORG/SIDA  21(2) 

ear,  2.5-19  cm  long,  0.2-5  cm  wide;  adaxial  surface  glabrous  or  sparsely  pubes- 
cent; abaxial  surface  glabrous  or  pubescent;  margin  denticulate,  serrulate,  ser- 
rate, or  doubly  serrate;  apex  acuminate  or  acute;  base  attenuate,  cuneatc,  ob- 

tuse, or  rounded;  petiole  (when  present)  1-7  mm  long,  glabrous  or  pubescent. 
Flowers  solitary  m  the  axils  of  the  upper  leaves  or  forming  a  terminal  raceme; 

pedicels  20-JOO  mm  long,  erect,  ascending,  spreading,  or  incurved,  stiff  or  f  lexu- 
ous,  glabrous  or  pubescent,  ebracteolate  or  bibracteolate  at  or  below  the  middle; 

bracteoles (when present)  linear, 0.5-1.1  mm  long.Hypanthium  depressed  hemi- 

spheric, 2-5  mm  long,  4-11  mm  in  diameter,  glabrous  or  pubescent;  base  rounded 
or  truncate.  Calyx  lobes  subulate,  linear  triangular,  narrowly  triangular,  or  tri- 

angular, 1-6  mm  long,  0.8-3  mm  w^de,  glabrous  or  pubescent;  margin  entire. 
Corolla  bilabiate  or  subbilabiate,  red  or  orange  on  tube,  grading  to  orange  or 

yellow  on  the  lobes  (rarely  all  yellow),  24-40  mm  long,  glabrous  or  pubescent; 
tube  14-25  mm  long,  4-9.5  mm  in  diameter  at  base,  3.5-7  mm  m  diameter  at 
mouth,  cylindric  or  tapering  slightly  towards  mouth;  dorsal  lobes  linear,  10-22 

mm  long,  1-2  m  ra  wide,  recurved  or  straight,  half  as  long  to  about  as  long  as  the 
tube,  acuminate  or  acute  at  apex;  ventral  lip  10-20  mm  long,  the  segments  tri- 

angular or  narrowly  triangular,  1-10  mm  long,  0.5-2  mm  wide,  acute  or  acumi- 
nate at  apex.  Filament  tube  18-34  mm  long,  0.7-2  mm  in  diameter,  reddish  or 

yellowish,  glabrous  or  pubescent;  anther  tube  1.5-3.9  mm  in  diameter,  the  dor- 

sal surlace  towards  the  apex  moderately  to  densely  pubescent  with  white  tri- 

chomes  0.5-1  mm  long;  dorsal  anthers  6-9  mm  long;  ventral  anthers  4.5-7.5  mm 
long,  w^th  tuf  ts  ol  white  trichomes  0.7-1.3  mm  long  at  apex.  Capsules  broadly 

ovate,  6- 1 2  m m  long,  7-9  mm  m  diameter;  seeds  oblong  or  ellipsoid,  0.5-0.6  mm 
long,  0.2-0.3  mm  wide,  ca.  0.1  mm  thick,  the  testa  faintly  striate.  Chromosome 
number  n  =  7  (Ayers  1986). 

Di,sl  ril;u( ion. —Found  throughout  much  of  Mexico,  south  through  Central 
America  to  Panama,  and  in  the  Cordillera  Occidental  of  southwestern  Colom- 

bia, with  one  population  m  the  southwestern  United  States,  in  southern  Ari- 

zona. The  inclusion  of  the  West  Indies  and  Peru  within  the  species' range  (Nash 
1976;  Ayers  2000)  was  erroneous,  as  was  its  attribution  to  Georgia  in  the  south- 

eastern United  States  (Don  1838;  Knowles  &  Westcott  1838).  Its  presence  m 

northern  Ecuador,  while  expected  (Jcppesen  1981;j0rgensen  1999),  is  as  yet  un- 
substantiated. 

Cu/[i  vat /on. —The  species  was  introduced  to  horticulture  in  1825  as  a  half- 
hardy  perennial  and  is  still  cultivated  today  though  not  commonly  (Hooker 
1837;  Don  1838;  Vatke  1874;  Siebert  &  Voss  1894;  Anonymous  1915;  Thomas  1990; 

Lancaster  1991;  Huxley  1992;  Ayers  2000);  it  appears  that  most  plants  cultivated 
today  represent  subsp.  angustijolia  (A.  DC.)  Fakes  &  Lammers  (see  below). 

Discussion.— This  widespread  species  shows  considerable  variation 
throughout  its  geographic  range  in  leaf  dimensions,  pubescence,  pedicel  pos- 

ture, and  other  features.  Candolle  (1839)  was  the  first  to  use  this  variation  to 
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divide  L.  laxiflora  into  infraspecific  taxa,  recognizing  narrow-leaved  plants  as 

var.  angustifolia  A.  DC.  Vatke  (1874)  expanded  on  this,  dividing  the  species  (un- 
der the  illegitimate  name  L.  persicijolia;  see  below)  into  five  varieties:  var. 

laxiflora  (Kunth)  Vatke,  var  mollis  Vatke,  var.  warscewiczii  (Regel)  Vatke,  var. 
amygdalina  Vatke,  and  wd.x.  angustifolia  (A.  DC.)  Vatke.  Little  or  no  mformation 
on  geographic  distribution  was  provided.  In  support  of  his  classification,  Vatke 

commented  that  "omnes  cultura  sibi  constant." 
McVaugh  (1943)  divided  L.  laxiflora  into  four  varieties,  each  of  which  had 

a  reasonably  coherent  if  overlapping  geographic  range:  var.  angustifilxa  (Ari- 
zona and  Baja  California  to  San  Luis  Potosi  and  Oaxaca),  var.  laxiflora  (Puebla 

and  Vera  Cruz  to  Guatemala  and  Honduras),  var  ndsonii  (Fern.)  McVaugh 

(Sonora  to  Chiapas),  and  var  siricta  (Planch.  &  Oerst.)  McVaugh  (Michoacan, 
Jalisco  and  Nayarit  south  to  Colombia).  V/immer  (1953)  segregated  L.  laxiflora 
var.  nelsonii  as  a  distinct  species,  L.  haenkeana  (C.  Presl)  A.  DC,  and  carved  three 

additional  varieties  out  of  the  remaining  three:  var.  brt'vipes  E.  Vv'imm.,  var 
patu  la  (Planch.  &  Oerst.)  E.  Wimm.,  and  var.  petiolata  E.  Vv'imm.  With  this  clas- 

sification, the  degree  of  geographic  overlap  among  varieties  increased  mark- 
edly. For  example,  three  of  the  varieties  were  ascribed  to  Colombia,  vs.  one  in 

McVaugh's  scheme,  and  three  to  Guatemala,  vs.  two. 
Lakes  and  Lammers  (1996)  undertook  a  detailed  multivariate  study  of 

morphological  variation  in  L.  laxiflora  and  its  allies  L.  aguana  and  L. 
ghicshreghtii.  States  of  100  characters  in  71  specimens  were  scored  and  these 
data  subjected  to  cluster  and  principal  components  analyses.  The  results  of  their 

study  failed  to  support  either  McVaugh's  (1943)  or  Wimmer's  (1953)  classiiica- 
tion;  instead,  they  supported  the  original  classification  of  Candol  le  (1839).  Popu- 

lations of  L.  laxiflora  fell  into  two  weakly  discriminated  clusters:  narrow-leaved 

plants  of  northeastern  Mexico  and  Arizona,  and  broad-leaved  plants  ol  the  rest 
of  the  range.  For  the  sake  of  consistency  (cf .  Lammers  f988, 1991, 1995),  these 

two  taxa  were  accorded  the  rank  of  subspecies  by  Lammers  (1999);  that  treat- 
ment is  followed  here. 

la.  Lobelia  laxiflora  subsp  laxiflora 

Lobelia  persicijoUa  Cav..  Icon.  6:12.  1800,  nom.  illeg.;  non  Lam..  Encycl.  3:584.  1792.  Lobelia 

cavanillesiana  Schult.  m  Roem.  &  Schult.,  Syst.  Veg.  5:43. 1819(Dec).  Lobelia  cavaniUesii  Man., 

Ausw.  Merkw.  Pfl.  12. 1830,  nom.  superfl.  Rapuntium  cavanille%\anum  (Schult.)  C.  Presl,  Prodr. 

Monogr.  Lobel.  27.  1836;  non  Rapuntium  persicijolium  (Lam.)  C.  Presl,  Prodr.  Monogr.  Lobel. 

27. 1836.  Tupa  persicifoha  G.  Don  in  Sweet.  Hort.  Bnt.  ed.  3:424. 1839  (sero);  non  (Lam.)  A.  DC. 

m  DC,  Prodr.  7:395. 1839  (Dec).  Siphocampylui  cavanilksii].  W  Loud.,  Ladies'  Fl.  Card.  Ornatn. 
Greenh.  PI.  184. 1848;  non  Siphocampylus  cavamUesianus  G.  Don,  Gen.  Hist.  3:702. 1834,  nom. 

illeg.  sub  Art.  52,1;  nee  Siphocampylus persiafoli  us  (Lam.)  G.  Don  m  Sweet,  Hort.  Brit.  ed.  3:424. 
1839.  Type:  MEXICO.  Acambaro,  Nee  s.n. (holotypH:  MA  [photographs:  MA!  WO;  ISOTYPE:  MA!). 

Lobelia  rigidula  Kunth  m  Humb.,  Bonpl.  &  Kunth,  Nov.  Gen.  Sp.  3:311  (quarto),  243  (folio).  1819 

(Nov).  Rapu  n t i u m  rigidu  I u  m  (Kunth)  C.  Presl ,  Prodr.  Monogr.  Lobel.  26. 1836.  TYPE: " Amerique 
Equatoriale,"  Humboldt  s.n.  (HOLOTYPE:  P-Bonpl.  [IDC-microiichel;  photographs:  F!  MICH!]). 



602  BRIT.ORG/SIDA  21(2) 

Loheha  ftssa  Willd.  ex  Schult.  in  Roem.  &  Schult.,  Syst.  Veg.  5:57,  1819  (Dec).  Type  "America 

mendionalis,"  Humboldt  3918/ Willdejww  3993  (holotvpe:  B-W  [IDC-microfiche!];  isotypi-S: 

Bl  [photographs:  F!  MICH!)  P-Bonpl.  (IDC-microfiche!;  photographs:  F!  MICH!]).  The  isotype  at 
P-Bonpl.  is  the  holotype  of  L.  Uixiflora. 

Lobelia  amygdalina  Willd.  ex  Schuh.  m  Roem.  &  Schult.,  Syst.  Veg.  5:57. 1819  (Dec).  Rapuntium 
amygdalinum  (Willd.  ex  Schult.)  C.  Presl,  Prodr.  Monogr.  Lobel.  27.  1836.  Dortmanna 

amygJ(;ilinfl(Willd.exSchult.)Kuntze,  Revis.  Gen.  PI.  972. 1891. TYPE: "America  meridionalis," 
Humboldt  4i25/WiUdcnow3992  (holc)TYPE:  B-W  [IDC-microficheO). 

Rapuntium  haenkcanum  C  Presl,  Prodr  Monogr  Lobel.  26. 1836.  Lobelia  hacukcana  (C  Presl)  A. 
DC.  m  DC,  Prodr  7:382.  1839.  Dortmanna  hacnkeana  (C.  Presl)  Kuntze,  Revis.  Gen.  Pi.  972. 

1891.  TYPE:  PHILIPPINFS.  LUZON:  Hacnke  .s.n.  (hoeotypE:  PR!  [photograph:  F!]).  As  with 

Rapuntium  longifoUum  (Thompson  and  Lammcrs  1997).  the  locality  was  an  error  and  the 
specimen  was  actually  collected  m  the  New  World  (Merrill  1923). 

Lobelia  prunijolia  Humb.  ex  C  Presl,  Prodr.  Monogr  Lobel.  37. 1836.  Stphocampylus  prunifolius 
(Humb.  ex  C.  Presl)  A.  DC.  in  DC,  Prodr  7:401. 1839.  TYPE:  Sine  loc,  Hu7nboldl  2167 (LRCTOTYPE 

[designated  by  Wimmer  19531:  B!  [photograph:  F!|). 

Lobelia  canescens  C.  Presl,  Prodr  Monogr  Lobel.  38.  1836.  Siplwcampylus  canescens  (C  Presl)  A. 

DC.  in  DC,  Prodr  7:402. 1839.  Type:  MEXICO.  Pasquaro,  Humboldt  s.n.  (hoeotype:  PR!  [photo- 

graph: F!];  lsotypes:  B!  B-W  [IDC-microfiche!]). 

Siphocampylus  bicolorT).  Don  in  Sweet,  Brii.  Fl.  Card,  (ser  2)  4:pl.  389. 1838.  Lobelia  laxiflora  var 

bicoloriD.  Don)  Endl.,  Cat.  Hort.  Acad.  Vmdobon.  1:436. 1842.  Tupa  bicolor  (D.  Don)  Planch., 
Hort.  Donat.  78. 1858.  Type:  GRFAT  BRITAIN.  Messrs.  Low  &  Co.,  raised  from  seeds  collected 

in  Georgia  USA  l:)y  Alexander  Gordon  (i_ncTOTYPE,  here  designated:  Don  1838,  pi.  389!).  Be- 

cause no  specimen  that  might  be  considered  original  material  has  been  lound,  the  plate  that 

accompanied  the  original  description  is  designated  here  as  the  lectotype.  The  geographic 
source  of  the  seed  is  almost  certainly  an  error,  unless  the  plants  were  cultivated  there. 

Lobelia  ovalifolia  Hook.  &  Arn.,  Bot.  Beechey  Voy  300. 1838.  Type:  MFXICO.  jNayarit:Tepic,  8  Dec 

1827  -  Feb  1828,  leg.  Lay]  Beechey  s.n.  (holotype:  K!  [photograph:  F![;  isotype:  E!).  Information 
in  brackets  lor  this  and  the  two  following  names  is  taken  from  the  official  itinerary  (Hooker 
&Arnottl830). 

Lobelia  angulatodentata  Hook.  &  Arn.,  Boi.  Beechey  Voy  301.  1838  (as  'angulato-dentata').  Type: 

MEXICO.  [Nayarit:  Tepic,  8  Dec  1827  -Feb  1828,  leg.  Lay,|  Beechey  s.n.  (holotype:  K!  [photo- 
graphs: F!  MICH!];  ISOTYPE:  E!).  The  hyphen  is  deleted  from  the  epithet  in  accordance  with  Art. 

60.9. 

Lobelia  lanceolata  Hook.  &  Arn.,  Bot.  Beechey  Voy  301. 1838.  nom.  illeg.;  non  (Gaudich.)  Hook.  & 
Arn.,  Bot.  Beechey  Voy.  88.  1832.  Lobelia  laxiflora  1.  lanceolata  E.  Wimm.,  Pflanzenr. 

IV.276b:683. 1953.  TYPE:  MEXICO.  [Nayarit:  Tepic,  8  Dec  1827  -  Feb  1828,  let;.  Lay]  Beechey  s.n. 
(holotype:  K!  ]photographs:  F!  MICH']). 

Lobelia  concolor  M.  Martens  &  Galeotti,  Bull.  Acad.  Roy  Sci.  Bruxelles  9(2):46.  1842,  nom.  illeg.; 
non  R.  Br.,  Prodr.  563.  1810.  Dortmanna  concolor  Kuntze,  Revis.  Gen.  PI.  972.  1891.  Lobelia 

laxiflora  f.  concolor  (Kuntze)  F.  Wimm.,  Pflanzenr  IV.276b:684.  1953.  TYPE:  MEXICO.  VER- 

ACRUZ: Xalapa,  4000  ft,  Jun-Oct  ]Nov-Apr  on  K  isotypcl  1840,  Galeotti  1972  (hoeotype:  BRi 
Iphotograph:  F!|;  ISOTYPES:  BR!  G!  K!). 

Lobelia  andma  Benth.,  Pi.  Hartweg.  213.  1845.  TYPE:  COLOMBIA.  Andes  of  Popayan,  8000  ft, 

Hartweg  1183  (hoeotype:  K!  [photographs:  F!  MICH!];  ISOTYPE:  K!  [photograph:  F!]). 

Siphocampylus  mollis  Regel,  Flora  33:353.  I850(21jun);  non  Planch,  Fl.  Serresjard.  Eur  6:36. 1850 

(incerta).  Siphocampylus  warscewiczii  Regel,  Schweiz.  Z.  Gartenbau  1850:131.  1851.  Lobelia 

persicijolia  var.  warscewiczii  (Regel)  Vatke,  Linnaea  38:723. 1874.  Type:  GERMANY.  Berlin 

Botanic  Garden,  grown  from  seed  sent  by  Warscewicz  from  Guatemala  (neotype  here  desig- 

nated: Regel  1851,  unnumbered  plate!).  Because  no  specimen  that  might  be  considered  origi- 
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nal  material  has  been  found,  and  as  no  illustration  accompanied  the  ongmal  description,  a 

plate  published  soon  after  by  its  author  is  designated  as  the  neotype. 

Tupa  costaricana  Planch.  &  Oerst.,  Vidensk.  Meddel.  Dansk  Naturhist.  Foren.  Kjobenhavn  1857:154. 

1857.  Tupa  costaricana  var.  ,s(  ncta  Planch.  &  Oerst.,  Vidensk.  Meddel.  Dansk  Naturhist.  Foren. 

Kj0benhavn  1857:155. 1857.  Lobelia  coslarkana  (Planch.  &  Oerst.)  E,  Wimm.,  Ann.  Naturhist. 

Mus.  Wien  46:239. 1933.  Lobelia  laxijlora  var.  stricta  (Planch.  &  Oerst.)  McVaugh,  N.  Amer.  Fl. 

32A:96.  1943.  Type:  COSTA  RICA.  Prope  Cartago,  Oersted  9245  (luctotype  [designated  by 

McVaugh  19431:  C!  (photographs:  F!  GH!  MICH!];  ISOLECTOTYPES:  C[4!]  [photographs:  F!]).  Though 
it  seems  that  the  name  T.  costaricana  var.  stricta  was  used  for  the  nomenclaturally  typical 

("a")  variety,  no  types  were  cited  and  the  name  thus  is  validly  published  under  Art.  26.2. 
Tupa  costaricana  var  patula  Planch.  &  Oerst.,  Vidensk.  Meddel.  Dansk  Naturhist.  Foren. 

Kj0benhavn  1857:155.  1857.  Lobelia  laxijlora  var  palula  (Planch.  &  Oerst.)  E.  Wimm., 
Pflanzenr  lV.276b:683. 1953.  TYPE:  COSTA  RICA.  Cartago:  southern  slopes  of  Volcan  Irazu  in 

small  patches  of  woods  left  in  cleared  meadows,  2500  m,  27  Mar  1967,  Wilbur  &  Stone  8747 

(neotype  here  designated:  MICH!  [photograph:  F!]).  Because  no  original  material  could  be  lo- 

cated, a  specimen  from  the  same  general  area  which  conforms  to  the  protologue  is  here  cho- 
sen as  the  neotype. 

Lobelia  persicijolia  var.  mollis  Vatke,  Linnaea  38:722. 1874.  Lobelia  laxijlora  var.  mollis  (Vatke) 

Zahlbr.,  Repert.  Spec.  Nov.  Regni  Veg.  14:185.  1916.  Type:  not  located.  Name  based  on  plants 

grown  m  the  botanic  garden  at  Berlin  in  1854,  their  origin  unknown.  McVaugh  (1943)  re- 
ported seeing  what  he  considered  the  type  specimen  at  B,  but  did  not  cite  details.  It  is  no 

longer  extant  (cf .  Lammers  1994),  nor  does  the  Field  Museum's  Type  Photograph  Collection 
(cf .  Nitecki  1980,  Grime  and  Plowman  1986)  contain  a  photo  of  it  (C  Niezgoda,  pers.  coinm.). 

Lobeliapat^quarensisSesse&Moi;.,  PI.  Nov  Hisp.  152. 1890.  TYPE:  MEXICO.  [MlCHOACAN:Patzcuaro, 

in  frigidis  et  saxosis  montibus,  Sep  1790,1  Sesse  and  Mo^ino  Icones  Florae  Mexicanae  398  (ho- 
LOTYPE:  Hunt  lnstitute-6331.119  [color  transparency!;  photograph:  F!];  ISOTYPE:  MA  [photograph: 
F!]).  The  information  in  brackets  is  taken  from  the  protologue  and  McVaugh  (1977). 

Lobelia  nelsonii  Fern.,  Proc.  Amer  Acad.  Arts  36:503. 1901.  Lobelia  laxijlora  var  nelsonii  (Fern.) 

McVaugh,  Ann.  Missouri  Bot.  Gard.  27:349.  1940.  TYPE:  MEXICO.  Jalisco:  along  road  near 

Huachmango,  oak  woods  on  hills,  4500-5500  ft,  4  Mar  1897,  Nelson  4009  (holotype:  GH!  [pho- 
tograph: F!];  ISOTYPES:  GH!  US!  [photographs:  F!  W!]). 

Lobelia  laxijlora  var.  brevijolia  Zahlbr,  Repert.  Spec.  Nov  Regni  Veg.  14:185. 1916.  Lobelia  laxijlora 

f .  brevijolia  (Zahlbr)  E.  Wimm.,  Pflanzenr.  1  V276b:684. 1953.  Type:  COLOMBIA.  NARlNO:  Pasto, 

Rio  Guaitara,  1600-2000  m,  Lehmann  4674  (holotype:  K!  [photograph:  F!]). 

Lobelia  laxijlora  var./oliosa  Zahlbr.,  Repert.  Spec.  Nov  Regni  Nov.  14:185. 1916.  Type:  COLOMBIA. 

Cauca:  bei  Chapa,  1850  m,  iiber  Popayan,  2200m,  Mar  1884,  Lehman  3656  (holotype:  G!  [pho- 
tograph: F![;  ISOTYPES:  BM!  K!  US!). 

Lobelia  dclessertiana  E.  Wimm.,  Repert.  Spec.  Nov  Regni  Veg.  19:386. 1924.  Type:  MEXICO.  Oaxaca: 

Oct  1842,  Ghiesbreght  s.n.  (holoTYPE:  G!  [photograph:  F!;  fragment:  W!]). 

Lobelia  lorelensisM.  E.Jones, Contr  W  BoL  18:68. 1933. TYPE:  MEXICO.  BAJA CALIFORNIA: Primiera 

Agua,  near  Loreto,  19  Oct  1930,Jones  27279  (holOTYPE:  POM!  [photograph:  F![;  ISOTYPE:  POM!). 

Lobelia  costaricana  var.  magna  E.  Wimm..  Repert.  Spec.  Nov  Regni  Veg.  38:85.  1935.  Lobelia 

laxijlora  f.  magna  (E.  Wimm.)  E.  Wimm.,  Pflanzenr.  IV276b:684.  1953.  TYPE:  MEXICO.  Sine 

loc,  1835,  Hegewisch  s.n.  (HOLOTYPE:  GOET!  [photograph:  F!]). 

Lobelia  rensonii  E.  Wimm.,  Repert.  Spec.  Nov  Regni  Veg.  38:85. 1935.  TYPE:  EL  SALVADOR.  Vicin- 
ity of  San  Salvador,  Renson  54  (holotype:  NY!  [photograph:  F!|). 

Lobelia  haenkeana  var.  panamensis  E.  Wimm.,  Ann.  Naturhist.  Mus.  Wien  56:368.  1948.  Type: 

PANAMA.  Chiriqui:  forests  around  El  Boquete,  banks  of  rivers,  1000-1300  m,  2  Mar  1911,  Pittier 
2869  (holotype:  US!  [photograph:  F!]). 

Lobelia  laxijlora  var.  petiolata  E.  Wimm.,  Ann.  Naturhist.  Mus.  Wien  56:369. 1948.  Type:  MEXICO. 
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OAXACA:  Jotao,  4000  it,  Galcolti  1989B  (uuiOTYPn,  here  designated:  B!  Ipliotograph:  F!]). 

Wimmer  cited  tins  plus  Liebmann  material  from  Chinantia  in  unspecified  herbaria.  While  1 

have  seen  sheets  ot  the  latter  at  BM,  MO,  and  NY,  none  was  annotated  by  Wimirier,  while  in 

1942  he  annotated  the  Galeotti  specimen  as  "orig!" 
Lohclia  laxiflora  f.  httca  Staiidf  &  .Stcyerm,,  I'ubf  Tield  Mus.  Nat.  Hist.,  Bot.  Ser  23:98. 1944  T\Ti:: 

GUATEMALA.  QUETZALTIiNANGO:  above  Santa  Maria  dc  Jesus,  moist  thicket.  1650  m,  1  Mar 

19.39,  SlanJky  67195 (uo].OTyp]-:  F!:  ISOTYPE:  NY!). 
Lobelia  laxifloia  i.fiava  E.  Wimm.,  I^f  lanzenr  lV.27(-)b:685.  1953.  Tvi'i^:  HI.  SAIVADOR.  Vulcan  de 

San  Salvador,  brushy  slope.  1000-1800  m.  7  Apr  1922.  SUt  ndlcv  2297.KH(.il-(-yrvrr.:  US;  ISOTYPIZ: 
NY!J. 

Stems  glabrous  or  pubescent.  Lamina  ovate,  lanceolate,  elliptic,  narrowly  ellip- 

tic, or  oblong,  2.5-19  cm  long,  1-5  cm  wide;  adaxial  surlace  glabrous  or  sparsely 
pubescent;  abaxial  surface  glabrous  or  pubescent;  margin  denticulate,  serru- 

late, serrate,  or  doubly  serrate;  apex  acuminate  or  acute;  base  cuneate,  obtuse, 

or  rounded;  petiole  (when  present)  1-7  mm  long.  Pedicels  20-1 00  mm  long,  erect, 

ascending,  spreading,  or  incurved,  stilf  or  llexuous.  Hypanthium  2-5  mm  long, 

4-11  mm  m  diameter,  glabrous  or  pubescent.  Calyx  lobes  subulate,  linear  trian- 

gular, narrowly  triangular,  or  triangular,  1.5-6  mm  long,  0.8-2  mm  wide,  gla- 

brous or  pubescent.  Corolla  24-40  mm  long;  tube  14-25  mm  long,  4-9.5  mm  in 

diameter  at  base,  3.5-7  mm  in  diameter  at  mouth;  dorsal  lobes  10-22  mm  long; 

ventral  lip  10-20  mm  long,  the  segments  1-10  mm  long,  0.5-2  mm  wide.  Fila- 

ment tube  18-34  mm  long;  anther  tube  1.5-3.9  mm  m  diameter;  dorsal  anthers 

6-8.5  mm  long;  ventral  anthers  4.5-7.5  mm  long.  Capsules  8-12  mm  long,  7-9 
mm  in  diameter  Chromosome  number  n  =  7  (Ayers  1986). 

Iconcs.-Cavanilles  (1801),  pi.  518  [as  L.  pcrsicifolial  Don  (1838),  pi.  389  [as  5. 
h\colori  Knowles  and  Westcott  (1838),  pi.  69 [as  S.  hicolorl  Loudon  (1848),  pi.  37 

fig.  1  [as 5.  cavan illcsi i];  Wittmack  and  Graebener  (1889),  pi.  1301  and  Abbi Idung 

54;  Wimmer  (1953),  ligs.  103aL  103a3  [as  L  laxiflora  var  pctiolatai  103a4  and 
103a5  [as  L.  laxiflora  var.  strictal  103b  [as  L.  hacn  kcanai  103c  [as  L.  ddcsscrt  iaual 

Nash  (1976),  fig.  54D-1;  Wilbur  (1977),  fig.  6  [as  L.  laxiflora  var  stncial  Mason 
and  Mason  (1987),  p.  228. 

Distribution,  hahitatuind  ph e no /ogy.— Throughout  much  of  Mexico,  from 
Baja  California  del  Sur,  southern  Sonora,  and  southern  Chihuahua,  south 

throughout  Central  America  to  Panama,  and  in  the  Cordillera  Occidental  of 

southwestern  Colombia.  Populations  occur  at  elevations  of  250-3450  m,  in  a 
wide  variety  oi  dry  to  mesic  open  to  shaded  habitats,  often  on  slopes,  and  most 

commonly  associated  with  various  types  of  coniferous,  deciduous,  and  mixed 

forests.  In  the  northern  portion  of  its  range  (Sonora,  Chihuahua,  Durango),  flow- 
ering begins  in  February  and  continues  through  June.  The  flowering  season 

becomes  progressively  longer  to  the  south:  starting  in  December  in  Sinaloa  and 

Nayarit,  m  October  from  Jalisco  and  Queretaro  south  to  Oaxaca,  and  essentially 

year-round  from  Veracruz  and  Chiapas  south  to  Colombia. 
Vernacular  Names— Numerous  local  names  have  been  recorded  on  her- 
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barium  labels  and  m  the  literature.  In  Mexico,  these  include  the  Nahuatl  names 

chipalxochil  and  oxpatzihuatl;  the  Tzeltal  names  ch'aal  wamal,  pameyat, 
pameyat  te\  pirima  najk,  tak'inal  chikin,  tujtin  pamayat,  turisna  wamal,  and 
tzajal  nich]  the  Tzotzil  names  hik'tal  ha  ikatzil,  pimiljomol  piri  nichjomol, 
pojovil jomol  poxil yaijel  putzil  nichi in,  rimon,  rion  vomol,  sera  nichjomol,  Sind 
turimo  vet;  and  the  Spanish  names  arctillo  (Vera  Cruz),  campanilla  (Puebla), 

camptinita  (Puebla),azmpi:jno!e(Puebla),chiHto.s(Michoacan),  chill  Ho  (Puebla), 
clarincillo QaWsco), cordoncillo (Puehla),  hierha  dc  I^urro (Guerrero),  hierhadd 

manzo (Nayarit),  huajillo (Jalisco), pri mon  (Chiapas), _yerba  del  aigre (Baja Cali- 
fornia), and  zarcillillo  (Jalisco).  In  Central  America,  the  plant  is  known  as 

cahallito  (Honduras),  chilillo  (Guatemala;  Nash  1976),  cohetillo  (Guatemala; 

Nash  1976),  diente  de  chucho  (El  Salvador,  Honduras),  diente  de  perm  (Hondu- 

ras, Nicaragua),  lengua  de  chuco  (El  Salvador),  pastorcito  (El  Salvador),  quiebra- 
machete  (Guatemala;  Nash  1976),  srukatzumm  (Guatemala;  Nash  1976),  and 

yuquiUa  (Costa  Rica). 

Ethnobotany.— Herbarium  labels  also  provide  much  information  on  local 

use  of  the  plant.  The  Tzeltal  use  the  roots  to  promote  conception,  aid  menstrua- 
tion, and  relieve  flatulence;  the  leaves  and  roots  to  treat  stomach  pains;  the  leaves 

to  treat  coughs  and  tuberculosis;  and  the  entire  plant  to  treat  heart  pains.  The 
Tzotzil  use  the  latex  to  treat  wounds  and  relieve  itching;  the  roots  to  relieve  colic; 
and  the  leaves  to  relieve  diarrhea,  fever,  and  headache.  In  Puebla,  the  plant  is 

used  in  baths  to  relieve  rheumatism;  in  Veracruz,  to  treat  pimples;  in  El  Salva- 
dor, to  induce  vomiting  and  treat  internal  inflammation.  According  to  Weimann 

and  Elemrich  (1997),  the  Nahuatl  bathe  in  an  infusion  of  the  aerial  parts  to  treat 
skin  inflammations,  local  infections,  and  wounds.  Nash  (f976)  stated  that  it  was 

sometimes  used  in  Guatemala  as  a  remedy  for  mange  in  horses  and  dogs.  Re- 
cently, bulk  material  was  collected  for  pharmacological  screening. 

Discussion— As  one  might  suspect  from  the  lengthy  synonymy,  this  sub- 
species shows  considerable  morphological  variation.  Pubescence  is  especially 

variable,  with  plants  spanning  a  continuum  from  perfectly  glabrous  to  densely 

canescent.  Pedicels  vary  conspicuously,  from  stiff  erect  stalks  holding  the  flow- 
ers close  to  the  rachis  of  the  raceme,  to  lax  flexuous  stalks  that  create  a  very 

open  diffuse  inflorescence.  However,  morphometric  analyses  by  Eakes  and 

Lammers  (1996;  cf .  Hamlin  1995;  Lammers  1999)  did  not  reveal  any  geographi- 
cally correlated  gaps  in  the  pattern  of  variation,  by  which  additional  taxa  might 

be  distinguished.  The  variation  is  real,  but  it  does  not  sort  itself  into  a  meaning- 
ful pattern. 

Plants  with  all-yellow  flowers  lacking  any  red  or  orange  pigment  have  been 
collected  m Jalisco  (Cuevas & Nieves 2210,  WIS;  litis  et  al.  29556,  WIS;  McVaugh 

10037,  MICH),  Guatemala  (Standley  65175,  F;  Standley  67195,  F,  NY),  and  El  Sal- 
vador (Standley  22973,  NY).  For  those  interested  in  such  things,  the  correct  name 

in  this  subspecies  for  plants  of  this  sort  is  f .  lutea  Standi.  &  Steyerm. 
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Representative  specimens:  MEXICO.  Chiapas:  Pueblo  Nuevo  Solistahuacan,  Raven  &  Breedhve  19823 

(ARIZ,  BM,  MICH,  TEX).  Chihuahua:  Sierra  Charuco,  Gentry  8091  (ARIZ,  RSA,  US).  Colima:  Colima, 

Kcrher  117  (B).  Disirito  Federal:  Desviacion  a  El  Conejo,  Ventura  1234  (CAS).  Durango:  San  Ramon, 

Palmer  88  {F,  GH,  MO,  NY,  US).  Guanajuato:  7-8  mi  above  Xichu,  McVaugh  14837  (,MICH),  Guerrero: 

Pet lacala,  Mexia  9034  (ARIZ,  F,  G,  K,  MO,  N Y,  W).  Hidalgo:  H wy  85,  Parjitt  & Kaspar824  (OSH). Jalisco: 

near  Guadalajara,  Pringle  3112  (B,  BM,  BR,  E,  F,  G,  GH,  GOET,  K,  MO,  MU,  NY,  PH,  RSA,  US,  W.  WIS, 

WU).  Mexico:  1  km  W  of  Nanachititla,  Rzedowski  22101  (DS,  ENCB,  MICH,  WIS).  Michoacan:  San 

Miguel  de  las  Cuevas,  Rzedowski  50603  (E  MA).  Morelos:  12  mi  NE  of  Cuernavaca,  Ayers  &  Scott  118 

(TEX).  Nayarit:  Tepic,  Lamb  603  (B,  DS,  E,  F,  G,  GH,  MO,  NY,  US).  Oaxaca:  5  mi  N  of  Ixtlan  de  Juarez, 

Harriman  14362  (OSH).  Pucbla:  5  km  Eof  Huauchinango,  Fosberg29389(M.l],  OSH).  Querctaro:  2  km 

W  of  Santa  Agueda,  2amudio6J09  (MEXU).  San  Luis  Potosi:  10  mi  S  of  Xilitla,  Harriman  etal  10869 

(OSH).  Sinaloa:  Canyon  de  Tarahumare,  Gentry  7168  (ARIZ,  GH,  MICH,  RSA).  Sonora:  Tcpopa,  Gen- 
try 1431  (A,  ARIZ,  E  MO,  WIS).  Vera  Cruz:  La  Monera,  Ventura  317  (ARIZ,  DS,  ENCB,  LL,  RSA,  WIS). 

GUATEMALA.  Alta  Vcrapaz:  Coban,  Tuerckheim  73  (B,  BR,  G,  GOET,  K,  NY,  PH,  WU).  Baja 

Verapaz:  Union  Barrios,  Contreras  11027  (LL).  Chemaltenango:  Tecpan,  Molina  et  al  16096  (NY.  W). 
Chiquimula:  La  Cumbre,  Mohna  &  Molina  26813  (ENCB,  MICH).  Escuinila:  Fmca  El  Rosano  de  La 

Vista  Hennosa,  Wilbur  14732  (GH,  MICH,  MO).  Guatemala:  21  km  NW  of  Guatemala  City  Molina  et 

ai.J599i  (NY).  Huehuetenango:  Todos  Santos.  Me/ li  u,s(S  Goodman  3609  (ISC).  Quezaltenango:  2  km  W 

of  Zunil,  Williami  et  al.  23016  (NY).  Quiche:  Utatlan  Ruins,  Molina  &  Molina  25082  (MO). 

Sacatepequez:  Cuesta  Las  Canas.  Castillo  & Luarca  1649  (F).  San  Marcos:  6  km  N  of  San  Marcos,  Will- 

iams etal.  25899  Wy).  Santa  Rosa:  Aguacoliente, Kel/erman  7714 (NY).  Solola:  1  km  W  of  Mirador  Mario 

Mendez  Montenegro,  Boeke  &  Uizschneider  2861  (.F),  Suchitepequez:  Finca  Moca,  Skutch  2119  (NY). 

HONDURAS.  Atlantida:  road  from  Olanchito  to  La  Ceiba,  Black  more  &  Charley  4102  (BM,  TEFH). 

Choluteca:  road  between  Sabana  Grande  and  Pespire,  Pile  cS'  Pilz  .1538 (MO).  Comayagua:  2  f /2  km  E  of 

Terreritos,;.(.'n(z3J9(TEFH).Copan:  near  El  Mirador,  Blac)jmore(S'Chorle3'3792(BM,E  TEFH).  Cortes: 
Montana  San  Idalfonso,  Molina  11567  WY).  El  Paraiso:  Cerro  Montserrat,  Nelson  &  Vargas  2410  (TEFH). 

Francisco  Morazan:  Cerro  Triquilapa,  Nelson  3931  (TEFH).  Intibuca:  9  km  S  of  La  Esperanza,  Barkley 

&  Hernandez  40102  (GH,  TEFH).  La  Paz:  7  km  S  of  Marcala,  Keyser  1152  (TEFH).  Lempira;  2  km  from 

Erandique,  Molina  24038 (NY). Ocotepequc:  AlrededorosdeBelenGualcho,  Rubio 52  (MO).  Olancho: 

20  km  W  of  Campamento,  Izaguirrc  166  (TEFH).  Santa  Barbara:  San  Pedro  Sula,  Tbieme  5335 (B,  G, 
K,  MICH,  MO,  NY). 

EL  SALVADOR.  Ahuachapan:  2-3  mi  NE  of  Puente  Impossible,  Croat  42156  (MO).  Libertad;  El 

Boqueron  crater,  Davidsc  &  Pohl  2032  (MO).  Morazan:  Montes  de  Cacaguatique,  Tucker  614  (G,  K, 

MICH,  NY,  PH).  Sonsonatc:  Cerro  Verde,  Molina  &■  Montalvo 21727 (NY).  San  Salvador:  San  Marcos, 

Carlson  9  (CAS,  MO).  San  Viventc:  San  Vicente,  Standley  21202  (MO,  NY). 

NICARAGUA.  Chinandega:  Volcan  San  Cristobal,  Moreno 24998 (N\).  Esteli:  Fila  La  Estrechura, 

Ste  vcns  22794  (MO).  Granada:  Plan  de  Las  Flores,  Moreno  91  (MO). Jinotega:  2  mi  S  of  Jmotcga,  Wi I bu  r 

&Almeda  J6509(LL,  MICH j,  Leon:  San  Nicholas,  Moreno 227 23 (MO).  Madriz:  Cerro  Volcan  deSomoto, 

Araquistain  &  Moreno  2116  (ENCB,  MO).  Managua:  Sierra  de  Managua.  Sleven.s  4749  (ENCB,  MO). 

Matagalpa:  Fmca  Santa  Maria  de  Pstuma,  Williams  &  Molina  42590  (MICH),  Nueva  Segovia:  N  of 

Ocotal,  Alwood  &  Seymou r  5005  (B,  BM,  MICH,  NY  TEX). 

COSTA  RICA.  Alajuela:  6  mi  SW  of  San  Ramon,  Wilbur  &  Stone  9918  (DS.GU.  MICH,  NY,  TEX. 

US).  Cariago:  Volcan  Irazu,  Hill  e(  al.  17S09{_F,  GH,  NY),  Heredia:  Volcan  Barba,  Halheway  1317 {¥,  GH, 

US).  Puniarenas:  10  km  W  of  Monteverde.  Wilbu  r  14230  {F,  MO).  San  Jose:  San  Ignacio,  K/uin  et  al.  2  J3 
(BM,  MO). 

PANAMA.  Chiriqui:  Volcan  Baru,  Sfein  J264  (MO).  Code:  7  km  from  El  Valle  de  Anton,  Will^ur 

&  Luteyn  11703  (DS,  F  GH.  LL.  MICH,  MO,  NY  RSA).  Darien:  Cerro  Pirre.  Duke  &  tlias  El3716a  (MO). 

Panama:  5  km  S  of  El  Valle,  Sytsma  &  D'Arcy3562  (CAS). 
COLOMBIA.  Cauca:Coconuco,  Yepe.s  337  (COL,  F  US).  Nariiio:  Yacuanquer,  L/ribe  5289  (COL). 

CULTIVATION:  U.S.A.:  Washington.  i2  Mar  1870,  Schott  s.n.  (F).  Great  Britain:  Begonia  House, 
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Jan  1892,  anonymous  s.n.(K).  Germany:  Dahlem,  12  Mar  1922,  Schlechter  s.n.  (B).  Egypt:  Cairo,  1885, 

Schweinfu  rth  s.n.  (B).  Kenya:  Kaporetwa  near  Kitale,  Verdcourt  2451  (K). 

lb.  Lobelia  laxiflora  subsp.  angustifolia  (A.  DC)  Eakes  &  Lammers,  Novon  9:384. 
1999.  Lobelia  laxiflora  var  angustijolia  A.  DC  in  DC,  Prodr.  7:383. 1839.  Lobelia  persicijolia  var. 

angustifolia  (A.  DC)  Vatke,  Linnaea  .38:723. 1874.  Lobelia  laxiflora  Languslfolia  (A.  DC)  Voss 
in  Siebert  &  Voss,  Vilnn.  Blumengartn.  ed,  3  l:-576. 1894.  Lohdia  angustifolia  (A.  DC.)  Urbma, 

Cat.  PI.  Mexican.  201. 1897,  nom.  illeg,;  non  Cham.,  Linnaea  8:219. 1833;  nee  Benth.  m  Endl, 

Enum.  PI.  74. 1837.  TYPE:  MEXICO.  MEXICO:  Toluca,  Apr  1834,  Andrieux  267  (lectotype  [des- 
ignated by  Eakes  and  Lammers  in  Lammers  1999):  K!  [photograph:  F!|;  ISOLECTOTYPES:  K!  W!). 

Lobelia  dracunculoides  Willd.  ex  Schulr.  in  Roem,  &  Schult.,  Syst.  Veg.  5:56.  1819  (Dec).  TYPE: 

"America  meridionalis,"  lei,'.  Humboldt  and  Bonpland,  Herb.  Willdenow  3989  (holotype:  B- 
W  [IDC-microfiche!]). 

Rapuntium  kunthianum  C.  Presl,  Prodr.  Monogr  Lobel.  27.  1836.  Lobelia  persicifolia  var, 

amygdalina  Vatke,  Linnaea  38:723. 1874.  Both  validated  by  reference  to:  Lobelia  persicifolia 

Cav.  sensu  Kunth  m  Humb.,  Bonpl.  &  Kunth,  Nov  Gen.  Sp.  3:310  (quarto),  242  (folio).  1819 

(Nov).  Type:  MEXICO.  Mexico:  prope  Zumpango,  Humboldt  &  Bonpland  s.n.  (lectotype  [des- 

ignated by  Eakes  and  Lammers  in  Lammers  1999]:  P-Bonpl.  [microfiche!];  ISOLECTOTYPES:  B,  B- 
W  [microfiche!]).  Presls  binomial  was  not  an  avowed  substitute  name  for  L.  persicifolia  Cav, 

nom,  illeg.  (see  above),  as  on  the  same  page,  he  recognized  that  species  under  the  replacement 

name  R.  cavanilksiaymm  (Schult.)  C  Presl.  Similarly,  Vat  he's  trinomial  wasnot  a  new  combi- 

nation based  on  L  amygdalina  Willd.  ex  Schult.,  as  Vatke  explicitly  stated  that  the  type  speci- 
men of  that  name  pertained  to  L.  persicifolia  Cav,  sens.  str. 

Lobelia  cavanillesii  var  lutea  ¥.  Haage  &  K.  Schmidt,  Gartenflora  52:577. 1903,  Lobelia  laxiflora  f. 

lutea  (E  Haage  &  K.  Schmidt)  E,  Wimm.,  Pf lanzenr  IV.276b:682, 1953,  nom.  illeg.;  non  Standi. 

&r  Steyerm.,  Publ.  Field  Mus.  Nat.  Hist,,  Bot.  Ser.  23:98. 1944.  Type:  not  located.  Name  based  on 

yellow-flowered  plants  raised  from  seed  of  normally  pigmented  progenitors  at  a  commercial 

nursery  in  Erfurt,  Gennany  This  spontaneous  appearance  of  yellow-flowered  variants  from 
seed  has  also  been  observed  in  L.  excelsa  of  sect.  Tupa  (Lammers  2000). 

Lobelia  nelsonii  var./ragilis  B.  L.  Rob.  &  Fern.,  Proc.  Amer.  Acad.  Arts  43:27. 1907,  Lobelia  laxiflora 

Lfragilis  (B,  L.  Rob.  Si  Fern.)  E.  Wimm.,  Pf  lanzenr.  1  V276b:682. 1953.  TYPE:  MEXICO.  MORELOS: 

Parque  Station,  rocky  hills.  7500  ft,  13  Feb  1907,  Pringle  10360  (holotype:  GH!  [photograph: 
F!];  ISOTYPES:  B!  BM!  E!  F!  G[3]!  GOET!  K!  MEXU!  MIN!  MO!  NY!  PH!  US!  W!). 

Lobelia  laxiflora  var.  brevipes  E.  Wimm.,  Pf  lanzenr  IV.276b:683. 1953.  TYPE:  MEXICO.  Baja  Cali- 
fornia: Cape  region,  Jan-Mar  1901,  Purpus  234  (HOLOTYPE:  WU!;  isOTYPES:  E!  K!  MO!  US!). 

Stems  glabrous.  Lamina  linear,  lanceolate,  or  narrowly  elliptic,  5-15  cm  long, 
0.2-1.4  cm  wide,  glabrous;  margin  serrulate  or  serrate;  apex  acuminate;  base 

attenuate;  petiole  (when  present)  1-5  mm  long.  Pedicels  25-85  mm  long,  erect 
or  ascending,  stiff.  Hypanthium  3-5  mm  long,  6-9  mm  in  diameter,  glabrous. 

Calyx  lobes  linear  triangular,  narrowly  triangular,  or  triangular,  1-6  mm  long, 
1-3  mm  wide,  glabrous  or  pubescent.  Corolla  28-38  mm  long;  tube  14-20  mm 
long,  5-8  mm  in  diameter  at  base,  4.5-6  mm  in  diameter  at  mouth;  dorsal  lobes 

11-17  mm  long;  ventral  lip  12-17  mm  long,  the  segments  1-5  mm  long,  0.5-1.2 
mm  wide.  Filament  tube  21-31  mm  long;  anther  tube  1.7-2.4  mm  in  diameter; 

dorsal  anthers  7-9  mm  long;  ventral  anthers  5.5-7.5  mm  long.  Capsules  6-10 
mm  long,  7-8  mm  in  diameter.  Chromosome  number  n  =  7  (Ayers  1986). 

Zcones.-Martius  (1830),  pi.  9  [as  L  camnilhsiil  Hooker  (1837),  pi.  3600  [as 
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L.  cavaniUesiil  Anonymous  (1915),  fig.  82;  McVaugh  (1940),  figs.  4, 9;  Wimmcr 

(1953),  fig.  103a2  [as  L.  laxiflora  var.  hrcvipesi  Thomas  (1990),  pi.  II  no.  6;  Lan- 

caster (1991),  pp.  474-475;  Anonymous  (2003),  pp.  40~41  (unidentified). 
Distribution,  habitat,  and  plicnolotjy.— Throughout  northeastern  Mexico, 

i  rom  Sonora  and  Chihuahua  to  Pucbla,  with  one  population  m  the  United  States, 

in  southern  Arizona.  Populations  occur  at  elevations  of  1300-3400  m,  in  a  wide 
variety  ot  mesic  to  relatively  wet  open  to  shaded  habitats,  often  on  stream  bot- 

toms and  gravel  bars,  and  most  commonly  associated  with  various  types  of 

coniferous,  deciduous,  and  mixed  forests.  In  the  northern  part  of  the  range,  flow- 
ering begins  in  March,  while  in  the  south,  it  begins  as  early  as  October;  flower- 

ing typically  is  finished  byjune  orJuK'. 

Vernacular  Names— Names  recorded  on  herbarium  labels  include  aretillo, 
contrahicdra,  and  pericos. 

Ethnobotany— Labels  oi  several  specimens  from  Pucbla  mention  unspeci- 
fied medicinal  usage  of  the  plant. 

Di.scus.s/on.— Plants  from  Guerrero,  formerly  identified  as  this  taxon,  differ 
in  a  number  of  morphological  traits  and  have  been  segregated  as  Lguerrerensis 
(see  below). 

Plants  with  all-yellow  flowers  totally  lacking  any  red  or  orange  pigment 
have  been  collected  m  Durango  {Breedlove  I43J4,  CAS,  MICH)  and  Zacatecas 

(Jones 397,  POM,  US),  and  have  apparently  appeared  spontaneously  in  cultiva- 
tion (Anonymous  1903).  There  is  no  legitimate  name  at  the  rank  of  forma  for 

plants  of  this  sort  in  this  subspecies. 

Representative  specimens:  U.S.A.  ARIZONA:  Santa  Cruz  Co.:  Sycamore  Canyon,  McManus  ct  al  326 
(ARIZ),  IJun  IW2.  Stott  s.n.  (ASU). 

MEXICO.  Aguascalientcs:  .Sandovales,  h\t;iu-/U((  24  (RSAj,  Baja  California:  Arroyo  de  San 

Francisquito.  Cifrft-rfv  Ferris  ,53.3,5  (DS.  TFX,  US);  Sierra  l.aguna.  Geni  i  v  4431  (ARIZ,  l)S,  Gl  1,  K,  M0| 

Chihuahua:  1  mi  N  ol  Maguarachi,  Ayers& Scott  .i9-i  (TEX);  Cascada  de  Basaseachic,  Yen  &  Eitrada 

tl25  (Mil,  OSH).  Distrito  Federal:  4  km  SW  of  Santa  Lucia,  Rzedowiki  27248  (DS,  ENCB.  MICH); 

Rancho  F.l  Conejo,  Ventura  2610  (ASU,  ENCB.  MICH).  Durango:  lobar  Palmer 255 (C.  F.  GH,  MO,  NY, 

US);  10  mi.  SW  of  Durango,  Ripley  &  Barneby  13496  {CAS,  NY).  Guanajuato:  Guanajuato,  Dii^e-s  24 

(GH).  Hidalgo:  Tecozautla,  A  r^^ilelles  2014  (OSH);  Dublan.  Pri  Uf^le  13095  (B.  C,  CAS,  F,  GH.  MICH,  MO, 

US).  Jalisco:  4  Ian  SW  of  Villa  Guerrero,  Mores  2.532  (THX,  WISJ;  7  mi.  SW  of  Teocaltiche,  McVaugh 

11977  (MICH).  Mexico:  Valley  of  Mexico,  Pnngle  1457  (E  G,  GH,  K.  NY,  RSA,  U.S.  WIS,  WUj;  ,San  Ber- 

nardino, Ventura  365  (ENCB,  F).  Michoacan:  Morelia,  Arsene  ,5417  (BM,  GH,  MO,  NY,  US);  Zamora, 

Nelson  6535  (GH,  NY,  US).  Morelos:  7.5  mi  W  of  Tres  Cumbres.  McPherson  959  (CAS.  ENCB,  MICtI); 

Tepetixtia,  Sdnchez  2133  (ARIZ).  Oaxaca:  5  km  N  of  Tamazulapan,  Lorence  &  Garcia  3456  (CAS, 

ENCB);  Teposcolula.  Mcndoza  154  (ENCB.  NY).  Pucbla:  Tlamililolpa.  flapa  &  Uh^erna  634  (MEXU); 

Acatzmgo  a  Tepeaca.  Vihrans  .i032  (MEXUJ;  San  Francisco  Tepeyecac,  Whhmore  12  (ENCB,  MICH, 

WIS).  Qucretaro:  Hda.  Rivera,  Arsene  20600  (MO).  San  Luis  Potosi:  San  f,uis  Potosi,  Pcirry  &  Palmer 

,56c)  (B,  BM,  E,  F  G,  ISC.  K,  MO,  NY,  PH.  US);  Rio  Ahogado.  Rzcdowski  5459  (ENCB,  MlCHj.  Sonora:  32 

mi.  Eof  Yecora,  A//eL(ni,i;/ili4i,547(ARIZj;f0mi.Eof  Imuris.  Wig^(^insn6,5,5(MICH,TEX,  US).Tlaxcala: 

Tiaxcal;!,  B<(l/.sc-'Gour/^iyB.483J(B.  BM.  K.N  Y,USj;Cienegade  San  Juan  Zacualpan.Wei)e?-J8i(ENCBj. 
Zacatecas:  24  mi  SW  of  Jalpa,  Mahler  &  Thieret  .5<SI8(OSH);  San  Antonio,  McVaugh  12032  (MICH). 

CULTIVATION.  U.S.A.  Arizona:  Tempe.  Keii&  Lehto  6197  (ASUJ.  California:  Bcrkelev.  Bracelin 
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1262  (BR,  R5A);  San  Francisco,  Norns  4.34.3  (OSH).  GERMANY:  Berlin.  1  May  1024.  SchlcclUcr  ̂ .n.  (B). 

ZIMBABWE:  Salisbury,  Biegd  ,3977  (K). 

2.  Lobelia  guerrerensis  Hakes  &  Lammers,  Novon  9:381. 1999.  Type:  MEXICO.  Guer- 
rero: municipio  de  Atoyac  de  Alvarez,  a  6  km  al  SO  de  Puerto  del  Gallo,  bosque  mesoiilo  de 

montana,  2320  m,  29  Mar  1983,  Soto  &  Marl  incz  5136  (holotype:  MEXU!). 

Stems  1-2  m  tall,  woody  or  sul  Iruticose,  branched  or  unbranched,  erect  or  as^ 

cending,  glabrous.  Leaves  sessile;  lamina  linear  or  lanceolate,  7-18  cm  long,  0.3- 
1.1  cm  wide,  cernuous;  adaxial  surface  glabrous;  abaxial  surface  glabrous;  mar- 

gin entire  or  sometimes  with  a  few  distant  minute  callose  teeth,  minutely 
revolute;  apex  narrowly  acuminate;  base  cuneateor  attenuate.  Flowers  solitary 

in  the  axils  of  the  upper  leaves;  pedicels  60-130  mm  long,  ascending,  spreading, 
or  slightly  incurved,  stiff,  glabrous,  bibracteolate  below  the  middle;  bracteoles 

linear,  0.5-3  mm  long.  Hypanthium  depressed  hemispheric,  4-5  mm  long,  9-11 

mm  in  diameter,  glabrous;  base  rounded  or  truncate.  Calyx  lobes  narrowly  tri- 
angular or  triangular,  2.5-5  mm  long,  1-2  mm  wide,  glabrous;  margin  entire. 

Corolla  bilabiate,  yellow  or  yellowish  orange  on  tube,  grading  to  orange  or  red 

on  the  lobes,  35-44  mm  long,  glabrous;  tube  19-25  mm  long,  7-10  mm  in  diam- 
eter at  base,  6-8  mm  at  mouth,  tapering  slightly  towards  mouth;  dorsal  lobes 

linear,  14-22  mm  long,  1.5-3  mm  wide,  recurved,  half  as  long  as  the  tube,  acute 

at  apex;  ventral  lip  12-21  mm  long,  the  segments  triangular,  4-8  mm  long,  1.5- 
2.5  mm  wide,  acute  at  apex.  Filament  tube  29-33  mm  long,  1.3-1.7  mm  in  diam- 

eter, pale  yellow,  glabrous;  anther  tube  2.5-4  mm  in  diameter,  the  surface  densly 
covered  with  dirty  yellow  trichomes  2-4  mm  long;  dorsal  anthers  8.5-9  mm 

long;  ventral  anthers  7-7.6  mm  long,  with  tufts  of  yellow  trichomes  1.5-2  mm 
long  at  apex.  Capsules  broadly  ovoid,  8-10  mm  long,  9-11  mm  m  diameter;  seeds 
oblong  or  ellipsoid,  0.7-0.8  mm  long,  0.3-0.4  mm  wide,  0.1-0.2  mm  thick,  the 
testa  iaintly  striate. 

Icon.  —Lammers  (1999),  Fig.  1. 

Distribution,  habitat,  and  phenology. —Endemic  to  Guerrero,  Mexico,  where 

it  grows  on  steep  wooded  slopes  and  moist  banks  in  pine,  pine-oak,  and  mixed 
deciduous  forests,  at  elevations  of  1890-2750  m  in  the  Sierra  Madre  del  Sur.  Flow- 

ering begins  in  early  October  and  continues  through  February. 

Discu.s.sion. —This  species  was  first  collected  by  Ynes  Mexia  in  1937.  That 
initial  gathering  was  identified  as  L.  laxiflora  var.  angustijolia  by  Rogers 

McVaugh,  as  were  most  subsequent  collections  by  their  collectors  or  by  special- 
ists. However,  multivariate  analyses  by  Fakes  and  Lammers  (1996;  cf .  Hamfin 

1995;  Lammers  1999)  revealed  that  these  Guerrero  plants  differed  consistently 

from  L  laxiflora  subsp.  angustijolia  in  a  number  of  features,  specifically  their 

glabrous  herbage,  cernuous  leaves  with  minutely  revolute  and  usually  entire 
margin,  the  reverse  pigmenation  of  the  flowers  (i.e.,  tube  yellow  and  lobes  red), 

the  longer  apical  teeth  of  the  ventral  corolla  lip,  the  long  dense  pubescence  of 
the  anther  tube,  and  the  slightly  larger  seeds. 
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Representative  specimens.  MEXICO.  Guerrero:  Mazatlan,  Berlin  53  (ENCB);  1-3  km  NW  of  Puerto  El 

Gallo,  Breedlove  36058  (CAS,  MICH),  37.9  km  NE  de  El  Paraiso,  Cowan  4961  (TEX);  6.5  km  W  de  Pu- 

erto del  Gallo  por  camino  a  Paraiso,  Hernandez  &  Tenorio  858 (MICH);  second  ridge  west  of  Petlacala, 
Mexia  9049 (ARIZ,  B,CAS,  G,  K,  MO,  NY,  W);  3 mi  SW  of  Puertodel  Gallo,  Reveal  et  aJ.  4337(CAS,  GH, 

K,  MICH,  MO,  NY,  TEX);  Cerro  Alquitran  cerca  Tu.\pan,  9Jan  1977,  Schwahe  s.n.  (B). 

3.  Lobelia  aguana  E.  Wimm.,  Repert.  Spec.  Nov.  Regni  Veg.  38:86. 1935.  Typh: GUA- 
TEMALA. DEPT.  SACATEPEQUI^Z:  Volcano  Agua,  10300  ft,  4  Feb  1908,  Kellerman  7502  (llOLO- 

TYPE:  F!;  ISOTYPES:  MEXU!  NY!  US!), 

Lobelia)  laxi/IoravarmsignisDonn.Sm.,Bot.Gaz.(CrawfordsviUe)  16:12. 1891. Type:GUATEM ALA. 

DEPT.  Sacatepequez:  Volcan  de  Agua,  10000  ft,  Apr  1890,  Donnell  Smith  2173  (holotype:  US! 

Iphotograph:  F!l,  LSOTYI'ES:  B!  K!  [photograph:  F!]). 

Stems  0.5-3  m  tall,  woody  or  suffruticose,  branched  or  unbranched,  erect  or 
ascending,  glabrous  or  pubescent.  Leaves  sessile  or  petiolate;  lamina  lanceolate 

or  narrowly  elliptic,  9-22  cm  long,  1.3-4.5  cm  wide;  adaxial  surlace  glabrous  or 
rarely  pubescent;  abaxial  surface  pubescent  or  rarely  glabrous;  margin  serru- 

late or  serrate;  apex  narrowly  attenuate;  base  attenuate,  cuneate,  or  rarely 

rounded;  petiole  (when  present)  1-7  mm  long,  glabrous  or  pubescent.  Flowers 
solitary  in  the  axils  of  the  upper  leaves;  pedicels  85-210  mm  long,  erect  or 
incurved,  f  lexuous,  glabrous  or  pubescent,  ebracteolate  or  bibracteolate  in  the 

lower  two-thirds;  bracteoles  (when  present)  linear,  1-9  mm  long.  Hypanthium 
hemispheric,  4-9  mm  long,  8.5-13  mm  in  diameter,  glabrous  or  pubescent;  base 
rounded  or  truncate.  Calyx  lobes  subulate,  linear  triangular,  or  narrowly  trian- 

gular, 6-18  mm  long,  1.5-3  mm  wide,  glabrous  or  pubescent;  margin  entire.  Co- 
rolla bilabiate,  orange  or  red  on  tube,  grading  to  yellow  or  orange  on  the  lobes, 

35-56  mm  long,  glabrous  or  sparsely  pubescent;  tube  18-26  mm  long,  8-12  mm 
in  diameter  at  base,  6-10  mm  in  diameter  at  mouth,  cylindric  or  tapering  slightly 
towards  mouth;  dorsal  lobes  linear,  20-33  mm  long,  2-3  mm  wide,  recurved,  1/2- 

3/4  as  long  as  the  tube,  acute  at  apex;  ventral  lip  18-26  mm  long,  the  segments 

triangular,  1-6  mm  long,  0.5-2.5  mm  wide,  acute  at  apex.  Filament  tube  28-40 

mm  long,  1.2-1.6  mm  in  diameter,  pale  yellow  or  reddish,  glabrous;  anther  tube 
3-3.6  mm  in  diameter,  the  dorsal  surface  towards  the  apex  pubescent  with  white 
trichomes  0.5-1.5  mm  long;  dorsal  anthers  9-12  mm  long;  ventral  anthers  7.5- 
9.5  mm  long,  with  tufts  of  yellowish  white  trichomes  1.3-2  mm  long  at  apex. 

Capsules  ovoid,  10-15  mm  long,  10-12  mm  in  diameter;  seeds  oblong  or  ellip- 
soid, 0.8-0.9  mm  long,  0.3-0.4  mm  wide,  ca.  0.1  mm  thick,  the  testa  minutely reticulate. 

kones.-Wimmer  (1953),  fig.  103d. 

Distribution,  habitat,  and  phenology— Southwestern  Mexico  (Guerrero, 
Oaxaca,  and  Chiapas)  and  western  Guatemala,  on  moist  slopes  and  grassy  banks 
in  conifer  or  mixed  conifer-deciduous  forests  at  elevations  of  1850-3350  m.  Flow- 

ering from  mid-July  to  late  April. 

Vernaculai'  Names -Known  as  pitijo  and  coral  in  Guatemala  (Nash  1976). 
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Discussion— This  species  is  very  similar  to  L.  laxifiora  subsp.  laxijlora  but 
differs  in  its  markedly  larger  flowers.  In  Oaxaca,  it  hybrizes  occasionally  with 

L.  ghiesbreghtii  (see  below). 

Representative  specimens.  MEXICO.  Guerrero:  8.5  km  NE  of  Puerto  del  Gallo,  Barrie& Martinez  696 

(NY,  TEX);  Cerro  Teotepec,  Breedlove  36079  (MICH);  7  mi  al  E  del  entronque  Filo  de  Caballo/Cerro 

Tore  Muerto,  Cowan  4981  (TEX);  1-2  km  E  of  Cerro  Teotepec,  Cruden  1636  (MICH);  Asoleadero, 
Veddema  2852  (MICH,  MO,  PH);  Pie  de  la  Cuesta  Toro  Muerto,  Hinlon  et  al.  11081  (K,  RSA);  Teotepec, 

Hinton  etal.lll27(K  NY,  RSA,  WTU);  22  km  al  SO  de  Higueros,  Koch&Fryxell82120{MEXUM\CH, 

NY,  OSH,  TEX,  US);  15  km  al  NE  de  Puerto  del  Gallo,  Martinez  &>  Barrie  5640  (MEXU);  10.8  mi  NE  of 
Puerto  del  Gallo,  Revea letal  4316  (MICH,  NY  TEX);  9.4  mi  NE  of  Puerto  del  Gallo.  Revea I  et  al-  4318 

(K,  MICH,  NY,  TEX);  Cerro  Teotepec,  Rzetiowsl;i  6- McVciugh  227(ENCB,  ISC,  MICH),  Reedowslji  J6.5]3 
(MICH,  NY).  Oaxaca:  N  of  San  Jose  el  Pacifico.  Alexander  700  (MICH).  Chiapas:  Volcan  Tacana  west, 

Matuda  2893  (E  GH.  MEXU,  MICH,  NY,  US). 

GUATEMALA.  San  Marcos:  Volcan  Tajumulco,  Sharp 46120  (MICH);  entre  Serchil  y  San  Marcos, 
Smith  584  (ISC);  6  km  N  of  San  Marcos,  Williams  et  al  25890  (NY);  near  San  Andres,  Williams  et  al. 

27000  (NY).  Huehuetenango:  7  mi  S  of  San  Juan  Ixcoy,  Breedlove  8484  (MICH);  between  Paquix  and 

San  Juan  Ixcoy,  Molina  e(  a  L  3007.3  (MO).  Sacatepequez:  Volcan  de  Acatenango,  Castillo  J379(E);  above 

Santa  Maria  de  Jesus,  Spooner  et  al.  7001  (F).  Solola:  between  Huehuetenango  and  Chimaltenango, 

Croat  &  Hannon  63506  (NY).  Totonicapan:  Momostenango,  Molina  21419  (E  NY);  La  Cumbre  de 

Totonicapan,  Molina  &  Molina  25053  (MO);  Concordia,  Molina  et  al.  31340  (MO);  10-15  km  S  of 
Totonicapan,  Williams  etal.  41487 (NY). 

4.  Lobelia  ghiesbreghtii  Decne.,  Rev.  Hort.  (ser  3)  2:341. 1848;  non  Lem.,  111.  Hort. 
l:pl.  34. 1854.  Type  MEXICO.  Oaxaca;  Oct  1842,  Ghieshreght  s.n.  (holotype;  P  [photographs; 
MICH!  WIS!];  ISOTYPES;  G[3|!  [photographs;  F!]). 

Tupa  crassicaiilis  Hook.,  Bot.  Mag.  76;pL  4505. 1850.  Type;  GREAT  BRITAIN;  "Hort.  Kew"  [received 
from  Mr  Makoy  of  Liege],  Herb.  Hook.  s.n.  (i  IGLOTYPE;  K!  [photograph;  F![). 

lobelia  regalis  Fern.,  Proc.  Amer  Acad.  Arts.  36;503. 1901.  TYPE;  MEXICO.  OAXACA;  Cuicatlan,  alt. 

550  m,  2  Dec  1895,  leg.  L.  C.  Smith,  Conzatti  105  (lectotype  [designated  by  McVaugh  1943[: 

GH!  [photograph;  F!|). 

Stems  2-3  m  tall,  woody,  commonly  branched  above,  erect  or  ascending,  white- 
tomentose.  Leaves  petiolate;  lamina  elliptic,  narrowly  elliptic,  oblong,  or  nar- 

rowly oblong,  9-20  cm  long,  3.5-8  cm  wide;  adaxial  surface  glabrous  or  sparsely 
pubescent;  abaxial  surface  white-tomentose;  margin  entire  or  denticulate;  apex 
acuminate;  base  cuneate;  petiole  10-30  mm  long,  tomentose.  Flowers  solitary 

in  the  axils  of  the  upper  leaves  or  forming  a  terminal  raceme;  pedicels  35-64 
mm  long,  ascending,  stiff,  ebracteolate  or  bibracteolate  at  or  above  the  middle; 

bracteoles  (when  present)  subulate,  0.5-3  mm  long.  Hypanthium  depressed 
hemispheric,  4-6.5  mm  long,  8.5-10  mm  in  diameter,  tomentose;  base  rounded 
or  truncate.  Calyx  lobes  triangular  or  deltate,  3.5-6  mm  long,  1-3  mm  wide,  to- 

mentose; margin  entire.  Corolla  bilabiate,  yellow  suffused  with  red  or  all  red, 

30-40  mm  long,  tomentose;  tube  17-22  mm  long,  7.5-8.5  mm  in  diameter  at 
base,  6-7.5  mm  in  diameter  at  mouth,  tapering  slightly  towards  mouth;  dorsal 
lobes  linear,  12-20  mm  long,  1-2  mm  wide,  about  as  long  as  the  tube,  acute  at 

apex;  ventral  lip  10-18  mm  long,  the  segments  1.5-6  mm  long,  1-2  mm  wide, 
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acute  at  apex.  Filament  tube  24-36  mm  long,  1.3-1.5  mm  in  diameter,  pale  yel- 

low, pubescent;  anther  tube  2.5-3  mm  m  diameter,  the  dorsal  surface  towards 

the  apex  sparsely  to  moderately  pubescent  with  trichomes  ca.  1  mm  long;  dor- 

sal anthers  7.5-8.5  mm  long;  ventral  anthers  6.5-7  mm  long,  with  tufts  of  yel- 

low trichomes  1-2  mm  long  at  apex.  Capsules  broadly  ovate,  10-12  mm  long, 

10-12  mm  in  diameter;  seeds  oblong  or  ellipsoid,  0.5-0.6  mm  long,  0.3-0.4  mm 
wide,  ca.  0.1  mm  thick,  the  testa  minutely  reticulate. 

kones.-Decaisne (1848), fig.  18; Hooker (1850), pi. 4505 [as  Tupa  crasskauUs]. 

Di.st/'i/nition,  habitat,  and  /Wicnology.— Endemic  to  Oaxaca,  Mexico.  Growl- 
ing on  streambanks,  in  partially  shaded  loam  soi  1,  at  550-21 35  m  above  sea  level. 

Flowering  from  October  to  April.  Apparently  rare,  collected  but  thrice  since 

1937,  in  1960  (King2'^82X  1966  (Ernst  2473).  and  1974  (Walker  72016). 

Cu/tivc!tion.— This  species  was  introduced  to  horticulture  in  the  late  1840s 
(Decaisne  1848,  Flookcr  1850)  but  is  no  longer  available. 

Discu.s.sion. —This  species  resembles  L.  laxiflora  subsp.  laxijlora,  but  dif~ 
Icrs  in  its  dense  white  tomentum  and  distinctly  petiolate  leaves  broadest  at 

middle.  1  have  examined  a  lew  specimens  from  Oaxaca  that  are  intermediate  m 

morphology  (pubescence,  leaf  shape  and  width,  petiole  length,  pedicel  length, 

and  flower  size)  between  this  species  and  L.  a\^uana,  which  also  occurs  in 

Oaxaca;  they  are  assumed  to  represent  F|  hybrids.  Such  specimens  have  been 

collected  in  Juquila  iMacDougall  559.5,  FNCB,  NY;  Rzedowshi  19533,  MFXU, 

TEX),  Miahuatlan  (Campos  &  Peterson  3396,  MEXIJ),  and  northeast  of  Sola  de 

Vega  (Vi//(;,scnorcta/.]I57,  TEX). 

Representative  specimens.  MEXICO.  Oaxaca:  1  "5  km  S  of  Oa.xaca.  C(( /np& Conealli  2768 (MICH,  NY); 
CerrodclTule,Q)neafnJ777lBMj;K1ontanasdeMitla,(:()nci(((iiS'0,s(linui.5l84(K);ValledeTlacolula, 

Conzdili  &  Camp  52.56  i/2  (MK:I1,  NY);  toward  Oa.xaca  from  Mitia,  iirrisl  247.3  (MKXU);  Javejia, 

(nilcotti  19,^9  (13R);  Oaxaca,  /uri;ni.SL-n  494  iGj;  8-10  miles  from  Oaxaca,  Km^  2482  (MICH,  THX); 
Oaxaca,  Liehmann  7769  (C,  W);  Rio  Tehuantepec  below  Totolapam,  Sdcr  &  Selcr  1669  (B);  between 

TlacoluJa  and  San  Dionisio  Chichicapa,  Scler&Sder  1673  (B);  TIalixtac  Canyon,  Wulker  72016  (NY). 

CULTIVATION.  Switzerland:  Jardin  Bot.  dc  l^ateniie.  14  Mar  18(-)0,  CandoUc  s.n.  (G). 

5.  Lobelia  decurrens  Cav.,  Icon.  6:13.  1800;  non  Roth,  Nov  Pi.  Sp.  145.  1821. 

Rapuntiuui  ̂ lccurn^ns[Ca\■.)  C,  Presl.  Prodr  Monogr  l.obel.  24.  183(i.  lupn  dccu nv iis  iCdv.)  G. 
Don  ill  Swcei,  Hort,  Brit,  cd,  3  424,  1839,  Dortiuannii  Jccuirens  (Cav.)  Kuntze,  Rev,  Gen,  PI, 

2:972,  1891.  Typi::  Ci4iLE:  In  ripis  riuminis  Claro.  Ncc  s.n.  (i.i-CTOTYl'F„  here  designated:  MA!; 
lsc)r[-CTOTYI'l:S:  CONG  F!  MA!J, 

Plants  malodorous.  Stems  0.8-2  m  tall,  numerous  from  the  root  crown,  herba- 
ceous or  sultruticose,  unbranchcd,  erect  or  ascending,  sparsely  pubescent.  Leaves 

sessile;  lamina  elliptic,  narrowly  elliptic,  narrowly  oblong,  or  oblanceolate,  4- 

15  cm  long,  1.5-2.6  cm  wide;  adaxial  surlace  glabrous  or  sparsely  pubescent; 
abaxial  surlace  glabrous  or  sparsely  pubescent;  inargin  biscrratc  (rarely  merely 

denticulate)  with  5-10  falcately  triangular  acuminate  teeth  up  to  8  mm  long 
per  cm;  apex  acuminate  or  acute;  base  long  decurrent  on  stem.  Flowers  in  a  ter- 
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minal  raceme;  pedicels  7-14  mm  long,  erect  or  ascending,  stiff,  densely  pubes- 
cent, ebracteolate  (but  cf .  Sweet  1831).  Hypanthium  depressed  hemispheric,  2.5- 

5  mm  long,  5-7  mm  in  diameter,  pubescent;  base  rounded  or  truncate.  Calyx 
lobes  linear  triangular  or  narrowly  triangular,  7-16  mm  long,  1.2-4  mm  wide, 

sparsely  to  moderately  pubescent;  margin  fimbriate  with  3-9  thread-like  seg- 
ments up  to  4  mm  long  per  side.  Corolla  bilabiate  or  subbilabiate,  violet,  red- 

purple,  magenta,  mauve,  or  lavender,  22-42  mm  long,  pubescent  at  least  on  the 
lobes;  tube  14-30  mm  long,  3-6.5  mm  in  diameter  at  base,  2.5-5  mm  in  diam- 

eter at  mouth,  cylindric  or  tapering  slightly  towards  mouth;  dorsal  lobes  nar- 
rowly triangular,  8-16  mm  long,  2-4  mm  wide,  straight  or  somewhat  recurved, 

1/4-1/2  as  long  as  the  tube,  acuminate  at  apex;  ventral  lip  8-17  mm  long,  the 
segments  narrowly  triangular  4-14  mm  long,  1.5-3  mm  wide,  acuminate  at  apex. 
Filament  tube  20-33  mm  long,  0.8-1.4  mm  in  diameter,  reddish  or  purplish, 
glabrous;  anther  tube  1.7-2.8  mm  in  diameter,  the  surface  glabrous  (rarely 

sparsely  pubescent  toward  apex);  dorsal  anthers  6-8  mm  long;  ventral  anthers 
4.8-6  mm  long,  with  tufts  of  white  trichomes  1-1.5  mm  long  at  apex.  Capsules 
ovoid,  10-15  mm  long,  7-9  mm  in  diameter;  seeds  ellipsoid,  0.5-0.6  mm  long, 
0.2-0.3  mm  in  diameter,  ca.  0.1  mm  thick,  the  testa  faintly  striate.  Chromosome 
number  n  =  7  (Diers  1961). 

Di.slribution.— Endemic  to  Peru.  As  with  L.  cordigera  Cav  (cf.  Thompson 

and  Lammers  1997),  the  supposedly  Chilean  type  locality  of  L.  decurrcns  ap- 
pears to  be  an  error  (Reiche  1905);  this  is  supported  by  the  labels  of  some  of  the 

syntypes  (see  below).  Reports  of  the  species  from  Ecuador  (Wimmer  1937, 1953) 
are  likewise  unsubstantiated  (Candolle  1839;Jeppesen  1981;j0rgenson  1999). 

Vernacular  Names.— According  to  Wimmer  (1929),  this  species  is  known 
in  various  parts  ot  Peru  as  con  to  nyti,  contoyt?,  co  n  to  nsa,  and  contunya.  An  isotype 

of  var  jacnsis  E.  Wimm.  (see  below)  states  "peruvianis  vulgo  Concho.^^ 
Ethnohotany.^ln  Apurimac,  this  plant  is  "leared"  as  a  cause  of  warts  (Stork  et 

al.  10633).  The  plant  al  legedly  "exudes  a  nauseous  odor  which  impedes  breathing" 
(Eyerdam  10755),  and  is  regarded  as  "venenatissilmaf  and  "drastica"  (Pavon  s.n.). 

Cultivation.— This  species  was  introduced  to  horticulture  in  the  1824  but 
is  no  longer  available  (Sweet  1831;  Lindley  1836). 

Typi/i  cat  ion.— In  the  protologue,  L.  decurrens  was  said  to  have  been  based 

on  plants  collected  "in  regno  Chilensi  ad  ripas  ilummis  vulgo  Claro  ...  Vidi  sic. 
in  memorato  herbario"  [i.e.,  "Nee  hcrbar."].  At  MA  are  four  specimens  of  this  spe- 

cies collected  by  Nee.  All  match  the  original  description,  but  only  two  (MA- 
475909  and  MA-475910)  bear  locality  data  matching  that  cited.  However,  the 

former  is  annotated  "Nee  dedit  anno  1804,"  making  it  unlikely  that  Cavanilles 
saw  it  prior  to  publication.  For  this  reason,  the  latter  sheet  is  here  designated  as 
the  lectotype,  and  the  former  treated  as  a  duplicate.  The  other  two  specimens 
are  of  interest  in  regard  to  the  presumably  erroneous  locality  data  of  the 

protologue  and  lectotype.  On  MA-475908,  the  locality  is  given  as  "Peru  Panama 
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y  Chile"  while  on  MA-475911,  it  is  "nov.  Hispania  et  Peruvia,"  suggesting  early 
confusion  over  the  provenance  of  the  specimens.  These  may  well  be  duplicates 

of  the  lectotype  with  variant  label  data,  but  it  seems  best  to  treat  them  as  sepa- 
rate gatherings. 

Discussion.—Candolle  (1839)  described  an  unnamed  variety  of  L.  decu  rrens, 

which  he  denoted  as  "P"  and  equated  with  L.foliosa  and  with  Sweet's  (1831)  and 

Lindley's  (1836)  illustrations  ol  L.  decurrens\  Heynhold  (1840)  provided  the 
name  L.  decurrens  var/oliosa  for  it.  Candolle  characterized  this  taxon  as  hav- 

mg  "calyce  et  corolla  ubique  hirsutis,"  but  Wimmer  (1929)  argued  that  this  dif- 
fered in  no  way  from  typical  L,  decurrens. 

Subsequently,  Wimmer  (1937)  described  var  juensis,  distinguishing  it  from 
typical  L.  decurrens  (including  var.foliosa)  by  its  long  pubescent  (vs.  glabrous) 
stem  and  leaves  and  corolla  45  mm  (vs.  30  mm)  long.  He  equivocated  regarding 

the  latter  character,  however,  noting  that  "longitudo  corollae  variat  inter  26-45 

mm." My  own  analysis  ot  morphological  variation  in  L.  decurrens  showed  that 

Wimmer  (1937, 1953)  was  on  the  right  track,  but  erred  in  emphasizing  pubes- 
cence over  corolla  length.  In  this  study  1  detected  a  pronounced  north-south 

increase  m  i  lower  size  in  this  species.  In  the  northern  part  of  the  range,  the  co- 
rolla is  as  little  as  22  mm  long,  vs.  up  to  42  mm  long  in  the  south.  Most  of  this 

increase  occurs  in  the  tube,  which  varies  from  14  mm  long  in  the  north  to  30 

mm  long  in  the  south.  This  increase  in  tube  length  while  lobe  length  stays  rela- 
tively constant  means  that  the  proportionality  of  the  corolla  varies.  In  the  north, 

the  tube  is  often  not  much  longer  than  the  dorsal  lobes;  in  the  south,  it  can  be  as 
much  as  three  times  as  long.  Concomitantly  length  of  the  filament  tube  varies 

from  20  mm  in  the  north  to  33  mm  in  the  south,  though  the  length  of  the  an- 
thers remains  relatively  constant.  As  a  result,  the  filament  tube  is  as  little  as  2.5 

times  as  long  as  the  dorsal  anthers  in  the  north,  but  up  to  4.2  times  as  long  in 
the  south. 

As  noted  above,  Wimmer  utilized  variation  in  vegetative  pubescence  to 
distinguish  infraspecific  taxa  in  this  species.  However,  my  analysis  showed  that 
this  variation  was  not  as  clear  cut  geographically  as  flower  size  variation.  Plants 
in  the  north  tend  to  be  more  densely  pubescent  than  those  in  the  south,  but 

there  are  many  exceptions.  This  explains  Wimmer's  statement  regarding  the 
extreme  variation  in  corolla  length  within  var.jaensis.  By  emphasizing  pubes- 

cence, his  circumscription  encompassed  both  northern  and  southern  plants; 
pubescent  plants  occur  in  both  regions.  In  a  similar  vein,  the  leaves  of  plants  in 
the  north  generally  are  less  pronouncedly  serrate  than  those  in  the  south,  but 
again  with  numerous  exceptions. 

A  morphological  continuum  such  as  that  seen  here  in  flower  size  can  be 
difficult  to  divide  meaningfully  (Stuessy  1990;  Winston  1999).  However,  there 

seems  to  be  something  of  a  gap  in  the  variation  pattern  north  of  Lima;  this  is 
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best  seen  in  the  corolla  tube  and  its  proportionality  to  the  lobes.  North  of  that 

departamento,  corolla  tubes  are  20-30  mm  long  and  2.5-3  times  longer  than 
the  dorsal  lobes;  from  Lima  south,  they  are  14-19  mm  long  and  only  1-1.8  times 

longer  than  the  dorsal  lobes.  This  gap  makes  it  possible  to  recognize  two  sub- 
species within  L.  decurrens.  Other  floral  characters  (see  above)  show  minor 

overlap  in  their  ranges,  but  this  is  to  be  expected  in  a  case  of  parapatric  geo- 
graphic subspecies  (Raven  et  al.  1974;  Grant  1981;  Stuessy  1990). 

As  noted  above,  vegetative  pubescence  and  leaf  serration  are  weakly  cor- 

related with  geography:  the  northern  subspecies  tends  to  be  more  densely  pu- 
bescent and  less  pronouncedly  serrate.  Additionally,  the  northern  subspecies 

tends  to  occur  at  lower  elevations  than  the  southern:  750-2540  m  (with  one 

coastal  population  at  10  m)  vs.  2280-3355  m.  The  phenology  of  the  northern 
subspecies  lags  behind  the  southern  by  about  a  month.  The  single  chromosome 
count  for  this  species  (Diers  1961)  was  made  from  plants  at  Matucana  in  Dpto. 
Lima  and  thus  pertains  to  the  southern  subspecies.  The  plants  introduced  to 

horticulture  in  1824  (Sweet  1831;  Lindley  1836)  appear  to  have  likewise  repre- 
sented the  southern  subspecies. 

The  types  of  L.  decurrens  and  of  its  var./oliosa  are  referable  to  the  southern 

subspecies,  which  thus  takes  the  autonym.  1  originally  assumed  that  the  epi- 
thet jaensis  would  be  available  for  the  northern  subspecies,  based  on  the  fact 

that  some  of  the  specimens  cited  by  Wimmer  in  the  protologue  (i.e.,  paratypes) 
were  collected  in  the  north  and  represented  that  subspecies.  However,  careful 

examination  of  the  holotype  showed  that  it  represented  the  southern  race.  As  a 

result,  the  northern  race  is  here  described  as  new  and  christened  with  an  ap- 
propriate if  unimaginative  epithet. 

5a.  Lobelia  decurrens  subsp.  decurrens 

Lobelia  foliosa  Kunth  in  Humb.,  Bonpl.  &  Kuntti,  Nov.  Gen.  Sp.  3:3iO  (quarto),  242  (folio).  1819 

(Nov).  Rapuntium/oHosu??!  (Kunth) C  Presl,  Prodr  Monogr.  Lobel.  24. 1836. Loheiia  decurrens 

var.Joliosa  (Kunth)  Heynh.,  Nom.  Bot.  Hort.  1:471.  1840.  TYPE:  "Amenque  Equitoriale," 

Humholdl&Bonpland  s.n.  (noLOTYPE:  P-Bonpl.  [IDC-microfiche!]).  The  protologue  states  "Regni 

Quitensis  [i.e.,  Ecuadod,  juxta  pagum  Guancabamba;"  this  seems  erroneous  in  light  of  subse- 
quent collections. 

Lobelia  decu  rrens  vdr.jaensis  E.  Vv'imm.  in  J.E  Macbr.,  Fl.  Peru  6:478. 1937.  TYPE:  "Perou  ou  Chile," 
Pavo n  5. n.  (HOLOTYPr:  G!;  ISOTYPES:  CONC!  G-BOIS!).  The  G-BOIS  isotype,  which  was  not  anno- 

tated by  Wimmer,  carries  more  specific  locality  data:  Peru,  Lurini  collibus  et  Chouchm, 
Ciuchin  in  siciis  callidis,  Apr  1829. 

Lamina  elliptic,  narrowly  elliptic,  or  oblanceolate,  4-10  cm  long,  1.6-2.6  cm  wide; 
margin  teeth  up  to  8  mm  long.  Pedicels  8-14  mm  long.  Hypanthium  2.5-5  mm 
long,  5-7  mm  in  diameter  Calyx  lobes  linear  triangular  or  narrowly  triangular, 

9-13  mm  long,  1.8-4  mm  wide;  margin  fimbriate  with  3-6  segments  up  to  4 

mm  long  per  side.  Corolla  red-purple,  violet,  or  mauve,  31-42  mm  long;  tube 
20-30  mm  long,  4-6.5  mm  in  diameter;  dorsal  lobes  9-12  mm  long,  2.5-4  mm 
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wide;  ventral  lip  9-15  mm  long,  3-4.5  mm  wide,  the  lobes  connate  lor  1/3-1/2 

their  length.  Filament  tube  24-33  mm  long,  0.8-1.2  mm  in  diameter;  anther 

tube  2-2.8  mm  m  diameter;  dorsal  anthers  6-8  mm  long;  ventral  anthers  4.8- 

5.5  mm  long,  with  tufts  of  white  trichomes  1-1.4  mm  long  at  apex.  Capsules  2/5- 

2/3-inferior,  11-15  mm  long,  7-8  mm  in  diameter  Chromosome  number  n  =  7 
(Diers  1961). 

koncs.-Fig.  lA;  Cavanilles  (1801),  pi  521;  Sweet  (1831);  Lindley  (1836). 

Di.sl  rihution,  habitat,  and  pficno/o^g}'.— Endemic  to  the  Andes  of  southern 

Peru,  from  Lima  to  Arequipa,  at  elevations  of  2280-3355  m,  in  a  wide  variety  of 
open  to  shaded  usually  mesic  environments,  including  roadsides,  lencerows, 

streamsides,  and  abandoned  fields.  Flowering  occurs  from  January  to  August, 
and  fruiting  through  October 

Representative  specimens.  PERU.  Apurimac:  N  de  Abancay,  Nunez  &  Vargas  7232  (MO);  Abancay, 

Soukup  707(F);  Abancay  (Rio  Marino),  Slork,  Horlon  &  Vargas  10633  (F,  MO);  alrededores  de  Abancay, 

Vfirtjrts  477 (F).  Arequipa:  22  km  S  of  Arequipa,  fcyercifl m  (!v  Bee(  le  22166  (K,  MO);  Yura,  hil Is  to  the  east. 

Sohnum  2HI7  (F  MO);  Yura,  Stajjonl  D.46  (K);  Yura,  Williams  2536  (BM,  K,  NY).  Ayacucl.o:  Ayacucho 

to  Huancayo,  Balls  6963  (F  K.  US);  Ayacucho,  May  1867.  Pcarcc  s.n.  (BM,  K);  Ayacucho.  Soukup  4012 

(US).  Huancavelica:  just  below  Huaytara  on  road  Pisco  -  Ayacucho,  Wcigend  &  Forihcr  97/625  (F). 
Lima:  above  Paya,  Asplund  10802  (US);  Tambo  Vise,  Rio  Rimac,  Hvcrdam  I0755(F  NY.  US);  los  banos 

de  Churin,  t'crreyra  352'i  (,US);  cntre  Chosica  y  Matucana.  Fcrrcyra  532.5  (US);  Ayarpongo,  ccrca  de 

Churin,  b'erreyra  5358  (US);  arriba  de  Surco,  t'erreyra  6059  (US);  Churin.  Verrcvra  6174  (US);  Surco, 
Ferreyra  7.596 (MO,  US);  Sta.  Fulaba.  Goodspeed  33H6  (MO);  2  kin  \V  o(  Matucana,  Huichmson  1043 

(K,  MO,  NY  US);  Matucana,  Machndt'  &  I'cathcrslone  99  U;  NY);  Obrajiilo,  U.S.  Exploring  Expedition 
s.n.  (US);  Rio  Chiikm  near  Viscas,  Pennell  M3i7  (V.  GH.  NY);  San  Bartolome,  Rose  &  Rose  1867S  (NY, 

US);  km  75  Central  Highway  Saunders  .UO  (BM);  Matucana,  22  Apr  1877.  5((V(((icr  .s.n.  iKj;  Surco, 

Soukup 3727  (MO,  US);  Chosica,  Stafford  i:).43  (K);  just  above  Matucana.  km  80  on  the  Carretera  Cen- 
tral, Ugent  &  Ugent  5299  (US). 

CULTIVATION.  Grcai  Britain:  "...  gathered  m  Chili  or  Peru  by  Mr  Miller  and  rai.sed  m  1824," 
anon\mous\.n.  (,K). 

5b.  Lobelia  decurrens  subsp.  parviflora  hammers,  subsp.  nov.  Tvri:;  PERU,  Piura: 
Pro\'.  Ayabaca,  dry  open  hillsides,  scattered  brush,  on  road  to  A\  abaca,  18  km  above  Puentc 

Tandopa  (Rio  Quiroz),  1700m,  24  Sep  I9b4,  Hti/cliin.soji  &  Wright  66iS7  (.]\o\  otypi^:  NY( 

lSOT\'PE.S;  K!  MOij. 

Plantae  c,\  Peruvia  septentrionali,  a  reliquo  speciei  floribus  parvioribus  cum  corolla  22-33  mm  long 

(tubo  14-19  mm  longo  ci  lobis  l,l-1.8plo  longiori)  et  filamentorum  tulio  20-20  mm  longo  aniheris 

dorsalibus  2.5-3.5plo  longiori  distinguenda;  plantae  plerumque  ]^lus  pubescentes  cum  loins  minus 
serratis. 

Lamma  narrowly  oblong  or  oblanceolate,  6-15  cm  long,  1.5-2.4  cm  wide;  mar- 

gin teeth  up  to  5  mm  long.  Pedicels  7-12  mm  long.  Hypanthium  3-5  mm  long, 

6-7  mm  in  diameter  Calyx  lobes  hnear  triangular,  7-16  mm  long,  1.3-2.8  mm 

wide;  margin  fimbriate  with  3-9  segments  up  to  3  mm  long  per  side.  Corolla 

red-purple,  magenta,  or  lavender,  22-33  inm  long;  tube  14-19  mm  long,  3-6  mm 

in  diameter;  dorsal  lobes  8-16  mm  long,  2-3  mm  wide;  ventral  lip  8-17  mm  long, 

4-4.5  mm  wide,  the  lobes  connate  for  1/2-2/3  their  length.  Filament  tube  20- 



LAMMERS,  REVISION  OF  LOBELIA  SECT.  HOMOCHILUS 617 

Fig.  1 .  Flowers  of  Lobelia  decurrens.  A.  L  decurrens  subsp.  decurrens  (based  on  Ferreyra  7596,  US).  B.  L  decurrens  subsp. 

parviflora  (based  on  Mostacero  etal.  1725,  MO). 
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26  mm  long,  0.9-1.4  mm  in  diameter;  anther  tube  1.7~2.5  mm  in  diameter;  dor- 

sal anthers  6.5-8  mm  long;  ventral  anthers  5-6  mm  long,  with  tufts  of  white 

trichomes  1.2-1.5  mm  long  at  apex.  Capsules  1/3-1 /2-mfenor,  10-14  mm  long, 
7-9  mm  in  diameter 

Icon.— Fig.  IB. 

Distribution,  habitat,  and  phenology— Endemic  to  the  Andes  of  northern 
Peru,  from  Piura  to  Ancash  and  Huanuco,  typically  at  elevations  of  750-2540 
m,  in  a  wide  variety  of  open  to  shaded  usually  mesic  environments,  including 
roadsides,  fencerows,  streamsides,  and  abandoned  fields;  of  note  is  a  specimen 
collected  from  dunes  in  coastal  desert  at  an  elevation  of  just  10  m  (Dillon  & 

Whalen  4009).  Flowering  occurs  from  February  to  October,  and  fruiting  through 
Novem  ber 

Representative  specimens.  PERU.  Ancash;  ca.  48  km  N  of  Pativilca  on  Pan  American  Hwy..  DiUon  & 

Wluifen4009{NY).  Cajamarca:km  156  E  of  Olmos,  Hufchinson  MJ7 (MO,  NY),  Hutcfiinson  J4I8 (F); 

Llama,  Laudeman  4159  (K);  alrededores  de  Socota,  Mostacero  ct  al  1725  (MO,  NY);  Casa  Blanca 

(Platanar-l.ives),  Sagdatcgm  c(  al.  8774  (NY);  H  of  Quinden,  Sdmhcz  3407  (F,  MO);  Balsas-Celendm 

road,  16-23  km  from  Balsas,  Smith  6191  (MO.  NY).  Huanuco:  Maria  del  Valle,  Macbride  3567  (F  NY); 

Huanuco,  Sawada  P.58  (F).  La  Liberiad:  arriba  de  Plazapampa  (Ruta  Salpo-Samne),  Leiva  &  Leiva 

552  (F);  abajo  de  Piedra  Gorda  (Ruta  Salpo-Samne),  Leiva.Paredes&  Rodriguez  2202  (F  MO).  Piura: 

Abi-a  de  Porculla,  Sagdstegui.  Leiva  &  l.ezama  15067  (F  MO). 

6.  Lobelia  heteroclita  McVaugh,  Ann.  Missouri  Bot.  Card.  52:404. 1965.  Typi;:  CO- 
LOMBIA, BOYACA:  Sierra  Nevada  de  Cocuy,  Laguna  Seca,  m  more  or  less  cleared  area  of  cloud 

forest,  ca.  2730  m,  18  Aug  1957.  GruM),  Curry  &  t'einandez^Perez  599  (HOIAITYPH:  US!;  ISOTYPE: K!). 

Stems  1.5  m  tall,  herbaceous,  apparently  unbranched,  erect  or  ascending,  pu- 
bescent with  a  mix  of  short  stiff  and  long  lax  hairs.  Leaves  sessile  or  short-peti- 

olate;  lamina  broadly  elliptic  or  oblanceolate,  7-10.7  cm  long,  2.6-4.5  cm  wide; 
adaxial  surface  glabrous;  abaxial  surface  with  scattered  lax  hairs  1-1.5  mm  long 
on  veins;  margin  crenate  toward  apex;  apex  obtuse  or  acute;  base  rounded  or 

cuneate;  petiole  (when  present)  up  to  0.7  mm  long,  pubescent.  Flowers  in  a  ter- 

minal raceme;  pedicels  15-23  mm  long,  ascending,  spreading,  or  slightly 
incurved,  stiff,  pubescent  with  long  spreading  hairs,  ebracteolate  or 

bibracteolate  toward  base;  bracteoles  (when  present)  linear,  1-7  mm  long.  Hy- 
panthium  asymmetrically  depressed  hemispheric,  2-4  mm  long,  6-7  mm  in 
diameter,  pubescent;  base  rounded  or  truncate,  ventrally  oblique.  Calyx  lobes 

linear  triangular,  5-9  mm  long,  1.5-2.2  mm  wide,  sparsely  pubescent;  margin 
entire  or  with  1-2  pairs  of  minute  teeth.  Corolla  umlabiate,  deep  pink,  36-47 
mm  long,  glabrous;  tube  29-38  mm  long,  5-7  mm  in  diameter  at  base,  1.5-3  mm 
at  mouth,  tapering  conspicuously  towards  mouth,  ventrally  somewhat  gibbous 

at  base;  lobes  linear,  5-12  mm  long,  1.2-1.5  mm  wide,  deflexed,  1/4-1/3  as  long 
as  the  tube,  acuminate  at  apex.  Filament  tube  32-38  mm  long,  1-1.4  mm  m  di- 

ameter, pinkish,  glabrous;  anther  tube  2-2.6  mm  m  diameter,  the  surface  gla- 
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brous;  dorsal  anthers  4-5  mm  long;  ventral  anthers  2.8-3.6  mm  long,  with  tufts 
of  white  trichomes  0.7-0.9  mm  long  at  apex.  Mature  capsules  and  seeds  not 
seen. 

Icon.-McVaugh  (1965),  Fig.  2A. 

Distrihution,  habitat,  and  pheno/og}/.— Endemic  to  the  Cordillera  Oriental 
of  north-central  Colombia  and  known  only  from  the  type. 

Discussion.— McVaugh  (1965)  did  not  specify  the  affinities  of  his  new  spe- 
cies, stating  only  that  it  seemed  referable  to  subg.  Tupa.  It  is  unique  within  the 

subgenus  by  virtue  of  its  ventrally  oblique  hypanthium  (Ayers  1986,  1990). 
However,  on  the  basis  of  its  habit,  pedicels  shorter  than  the  flowers  (making  the 

inflorescence  appear  spike-like),  reduced  or  absent  bracteoles,  depressed  hemi- 

spheric hypanthium,  monochromatic  corolla,  straight  corolla  tube,  and  mono- 
morphic  corolla  lobes,  it  is  best  referred  to  sect.  Homochilus  and  seems  most 
closely  related  to  the  other  exclusively  South  American  member  of  the  section, 
L.  decurrens. 

ACKNOWLEDGMENTS 

In  the  preliminary  stages  of  this  work,  I  enjoyed  the  enthusiastic  assistance  of 
Michael  James  Eakes,  an  undergraduate  intern  from  the  University  of  Illinois, 

who  was  supported  by  the  Office  of  Academic  Affairs  of  the  Field  Museum  of 
Natural  History.  Completion  ol  the  research  was  made  possible  by  Grant 

#FDR001  from  the  University  of  Wisconsin  Oshkosh  (UWO)  Faculty  Devel- 
opment Board.  Figure  1  was  skillfully  delineated  by  UWO  graduate  student 

Yvette  Evrard,  to  whom  I  extend  my  smcerest  appreciation.  The  curators  and 

staffs  of  the  following  institutions  are  gratefully  acknowledged  for  lending 

specimens  in  their  care:  ARIZ,  ASU,  B,  BM,  BR,  C,  CAS,  CONC,  DS,  E,  F,  ENCB,  G, 
GH,  GOET,  ISC  K,  LL,  MA,  MEXU,  MICH,  MIN,  MO,  MU,  NY,  OSH,  PH,  POM,  PR, 

RSA,  TEFH,  TEX,  UNM,  US,  W,  WIS,  WTU,  and  WU.  Special  thanks  to  review- 
ers Tina  Ayers  and  Tatyana  Shulkina  for  their  helpful  comments. 

REFERENCES 

Anonymous.  1903.  Neue  und  empfehlenswerte  Pfianzen.  Neuheiten  von  Samen  einiger 

Zuchtung  oder  Einfuhrung  fur  1904  von  Haage  &  Schmidt  in  Erfurt  (nach  den 

Beschreibungen  der  Zuchter.  Gartenflora  52:577. 

Anonymous.  1 91 5. Lobelia  laxiflora  var.  angustifolia.  Card.  Chron,  (ser,  3)57:262-263. 

Anonymous.  2003.  Humdingers.  Birds  &  Blooms  Collector's  Ed.  Pp. 41-42. 

Ayers,  T.J.  1986.  Systematics  of  Heterotoma  Zucc.  (Campanulaceae-Lobelioideae).  Ph.D. 
dissertation,  University  of  Texas  at  Austin. 

Ayers,T,J.  1990.  Systematics  of  Heterotoma  (Campanulaceae)  and  the  evolution  of  nectar 

spurs  in  the  New  World  Lobelioideae.  Syst.  Bot.  1 5:296-327. 
Ayers,T.J. 2000. /_obe//a.ln:J.Cullen,J.C.M.AIexander,C.D.Brickell, J. R.Edmondson,  P.S.Green, 

V.H.Heywood,PM.j0rgensen,S.L  Jury,  S.G.  Knees,  H.S.  Maxwell,  D.M.  Miller,  N.K.B.Robson, 



620  BRIT.ORG/SIDA  21(2) 

S.M.Walters, and  P.F.Yeo.The  European  garden  flora, vol. 6. Cambridge  University  Press, 

Cambridge.  Pp.  499-501. 

Bi-NrHAM,G.  1876.Campanulaceae.ln:G.Bentham  and  J.D.Hooker, Genera  plantarum,  vol. 

2.  Reeve  and  Co.,  London.  Pp.  541  -564. 

Buss, C.C.,T.G.LAiviMif<s, and  R.R.Wise. 2001, Seed  coat  morphology  and  its  systematic  irTipli- 

cations  in  Cyanea  and  other  genera  of  Lobclioideae  (Campanulaceae).  Amer.  J.  Bot. 

88:1301-1308. 

CANDOLri,A,r)E  1839.Lobeliaceae.ln:A.RdeCandolle,Prodromussystematis  naturalis  regni 

vegetabilis,  vol.  /.Treuttel  and  Wurtz,  Paris.  Pp.  339-41 3,  784-786. 

Cavaniims.A.J.  ISOl.lcones  et  descriptiones  plantarum,  vol.6.  Reg iaTypographia,  Madrid. 

Cronquisi,  a.  1 978.  Once  again,  what  is  a  species?  In:  L.V.  Knutson,  ed.  Biosystematics  in 

agriculture.  Allenheld  Osmun,  Montclair.  Pp.  3-20. 

DicAisNi,J.  ]848.  Lobelia  ghiesbreghtii, One. RevMortiser. 3)  2:341  +  fig.  18. 

DirRs,  L  1961.  Der  Anteil  an  Polyploiden  in  den  Vegetalionsgurtelm  der  Westkordillere 

Peru.  Z.  Bot. 49:437-488. 

Don,  D.  1838.  Siphocampylus  b/co/or.  Two-coloured  Siphocampylus.  In:  R.  Sweet,  ed.The 

British  flower  garden  (ser,  2)  vol.  4.  James  Ridgway  and  Sons,  London.  PI.  389  +  2  un- 

numbered pp.  of  text. 

Eakes,  M.J.  and  T.G.  Lammers.  1996.  Phenetic  analysis  of  the  Lobelia  laxiflora  complex 

(Campanulaceae:  Lobelioideae)  reveals  a  previously  undescribed  species  in  Mexico 

[abstract].  Amer.  J,  Bot.  83  (6,  Suppl.):l  54. 

Grant,  v.  1981.  Plant  speciation,ed,  2.  Columbia  University  Press,  New  York. 

Greuter,  W„  J.  McNeill,  F.R.  BARRt[ ,  H.M.  Bdri  ̂i  i,\/.  Di  m()ulin,T.D.  Fii  igueiras,  D.H.  Nicoi  son,  PC.  Sii  va, 

J.E.  Skog,  RTrehani,  N.J.Turi  ane),  and  D.L.  Hawksworth  (eds.).2000.  International  code  of 

botanical  nomenclature  (St.  Louis  Code)  Adopted  by  the  Sixteenth  International  Bo- 

tanical Congress  St.  Louis,  July-August  1999.  Koeltz,  Konigstein. 

Grime,  W.E.  and  T.  Piowman.  1986. Type  photographs  at  Field  Museum  of  Natural  History. 

Taxon  35:932-934. 

Hamlin,  J.  1  995.  Sophomore's  discovery.  In  the  Field  66(5):3. 
Harris, J.G. and  M.W.Harris.  1994. Plant  identification  terminology: an  illustrated  glossary. 

Spring  Lake  Publ.,  Spring  Lake. 

Heynhold,G.  1840,i.o5e//o.  ln:Nomenclator  botanicus  hortensis,vot.  1  .Arnoldischen,  Dres- 

den. Pp.  470-474. 

Hooker,  W.J.  ]837.  Lobelia  cavanlllesiana.  Cavanilles' Lobelia.  Bot.  Mag.  64:pl.  3600  +  2  un- 
numbered pages. 

H(X)ker,  W.J.  1850.  Tupa  crasslcaulls.  Thick-stemmed  Tupa.  Bot.  Mag.  76:pl.4505  +  2  un- 
numbered pages. 

Hooker,  W.J.  and  G.A.W.  Arns  n  1. 1830.  List  of  the  places  visited  by  the  expedition  under  the 

command  ofCaptainBeechey,  R.N.  Pp.  1-2.  ln:W.J.  Hooker  and  G.A.W.ArnotLThe  botany 

of  Captain  Beechey's  voyage.  Henry  G,  Bohn,  London. 

Huxley,  A.J.  (ed.)  ]992.  Lobelia. \n:JhQ  new  Royal  Horticultural  Society  dictionary  of  gar- 

dening, vol.3.  MacMillan  Press,  London.  Pp.  104-106. 



LAMMERS,  REVISION  OF  LOBELIA  SECT.  HOMOCHILUS  621 

Jeppesen,  S.  1981.  Lobeliaceae.  ln:G.  Marling  and  B.  Sparre  (eds.),  Flora  of  Ecuador,  no.  14. 

Riksmuseum,  Stockholm.  Pp.  9-1  70. 

j0RGENSEN,P.M.1999.Cannpanulaceae.ln:RM.j0rgensenandS.Leon-Yanez,eds.Catalogueof 

the  vascular  plants  of  Ecuador.  Missouri  Botanical  Garden  Press,  St.  Louis.  Pp.  3  74-382. 

KNovvLEs,G.B.and  RWestcoti.1  838. S/phocompy/iiS  bicolor.  (Two-coloured  Siphocampylus.) 

PI.  Cab.  2:97-98  + pi.  69. 

Lammers,  T.G.  1988.  New  taxa,  new  narr~ies,  and  new  combinations  in  the  Hawaiian 

Lobelioideae  (Campanulaceae).  Syst.  Bot.  1  3:496-508. 

Lammers, T.G.  1 991 .  Systematics  of  Clermontia. Syst.  Bot.  Monogr.  32:1  -97. 

Lammers,  T.G.  1993.  Chromosome  numbers  of  Campanulaceae.  III.  Review  and  integration 

of  data  for  subfamily  Lobelioideae.  Amer.  J.  Bot.  80:660-675. 

Lammers,  T.G.  1994.Typification  of  the  names  of  Hawaiian  Lobelioideae  (Campanulaceae) 

published  by  Wilhelm  Hillebrand  or  based  upon  his  specimens. Taxon  43:545-572. 
Lammers,  T.G.  1995. Transfer  of  the  southern  African  species  of  Lightfootta,  nom.  illeg.,  to 

Wahlenbergia  (Campanulaceae,  Campanuloideae). Taxon  44:333-339. 
Lammers,T.G.  1999.A  new /_obe//a  from  Mexico,  with  additional  new  combinations  in  world 

Campanulaceae.  Novon  9:381-389. 

Lammers, T.G.  2000.  Revision  of  Lobelia  sect.  Tupa  (Campanulaceae:  Lobelioideae).  Sida  1 9: 

87-110. 

Lammers,  T.G.  2004.  Campanulaceae,  In:  N.  Smith,  S.A.  Mori,  A.  Henderson,  D.W.  Stevenson, 

and  S.V.Heald,  eds.  Flowering  plants  of  the  Neotropics,  Princeton  University  Press,Prin- 

ceton.  Pp.  78-80. 

Lammers,  T.G.  and  G.R.  Procior.  1 994.  Lobelia  vivaldii  (Campanulaceae:  Lobelioideae),  a  re- 

markable new  species  of  sect.  Tylomium  from  Isia  de  Mona,  Puerto  Rico.  Brittonia 

46:273-278. 

Lancaster,  R.  1 991 .  Plant  profile:  Lobelia  laxiflora  var.  angustifolia.  Garden  (London  1  975+) 

116:474-475. 

Leenhouts,  P.W.  1  968.  A  guide  to  the  practice  of  herbarium  taxonomy  Regnum  Veg.  58: 
1-60. 

LiNDLEY,  J.  1 836,  Lobe/zoc/ecurrens.  Bot.  Reg.  22:pl.  1842  +  1  unnumbered  pg.  of  text. 

Loudon,  J.W.  1848.  The  ladies' flower  garden  of  ornamental  and  greenhouse  plants.  Will- 
iam Smith, London. 

Martiljs,  K.F.R  von.  1830.  Auswahl  merkwurdiger  Pflanzen  des  k.  botanischen  Gartens  zu 

Munchen,  part  2.  Brbnne'schen,  Frankfurt. 
Mason,  C.T.,  Jr.,  and  RB.  Mason.  1 987.  A  handbook  of  Mexican  roadside  flora.  University  of 

Arizona  Press, Tucson. 

Maxted,  N.  1 992. Towards  defining  a  taxonomic  revision  methodologyTaxon  41 :653-660. 

McVaugei,  R.  1 940.  A  key  to  the  North  American  species  of  Lobelia  [secX.Hemipogon).  Amer. 

Midi,  Naturalist  24:681-702. 

McVaugh,  R.  1 943,  Campanulales,  Campanulaceae,  Lobelioideae,  N.  Amer.  Fl.  32:1-1 34. 
McVaugh,  R.I  965.  South  American  Lobelioideae  new  to  science.  Ann.  Missouri  Bot. Card. 

52:399-409. 



622  BRIT.ORG/SIDA  21(2) 

McVaugh,  R.  1 977.  Botanical  results  of  the  Sesse  &  Mocino  expedition  (1 787-1 803)  I.  Sunn- 

mary  of  excursions  and  travels.Contr,  Univ.  Michigan  Herb.  1 1:97-195. 

Merrill,  E.D.I  923.  An  enumeration  of  Philippine  flowering  plants,vol, 3. Bureau  of  Science, 
Manila. 

Michener,C.D.  1970.  Diverse  approaches  to  systematics.  Evol.Biol.4:l-38. 

MuRAiA,  J.  1992.  Systennatic  implications  of  seed  coat  morphology  in  Lobelia 

(Campanulaceae-Lobelioideae).  J.  Fac. Sci.  Univ. Tokyo,  Sect.  3,  Bot.  1 5:1 55-1  72. 

MuRATA,  J.  1995.  A  revision  of  infrageneric  classification  of  Lobelia  (Campanulaceae- 

Lobelioideae)  with  special  reference  to  seed  coat  morphology.  J.  Fac.  Sci.  Univ. Tokyo, 

Sect.  3,  Bot.  15:349-371. 

Nash,  D.L.  1 976.  Flora  of  Guatemala,  Campanulaceae.  Fieldiana,  Bot.  24:396-43 1 . 

NiihCKi,  M.H.  1980.  Featured  institution-Field  Museum  of  Natural  History.  A. S.C.  Newslett. 

8:61-70. 

Posr,T.E.voN  and  O.  Kunlze.  1903.Lexikon  generum  phanerogamarum.Deutsche  Verlags- 

Anstalt,  Stuttgart. 

QuALLS,  D.  1 986.  Summary  for  revisionary  studies  of  plant  taxa.  In:  A.E.  Radford,  Fundamen- 

tals of  plant  systematics.  Harper  &  Row,  New  York.  Pp.  467-468. 

Radford,  A.E.  1 986.  Fundamentals  of  plant  systematics.  Harper  &  Row,  New  York. 

Raven,  PH.,  S.G.  Shetler,  and  R.L.Taylor.  1 974.  Proposals  for  the  simplification  of  infraspecific 

terminology. Taxon  23:828-831 . 

Regel,  E.  ]8S]. Siphocampylus  warscewisczii.  Schweiz.  Z.  Gartenbau  1850:131  +  unnum- 

bered plate. 

Reichf,  K.  1905.  Estudios  criticos  sobre  la  flora  de  Chile,  especies  problematicas.  Anales 

Untv.Chile  117:461-462. 

ScHONLAND,  S.  1889.  Cam  pa  Hu  laceae.  In:  A.  Engler  and  K.  PrantI,  Die  naturlichen 

Pflanzenfamilien,  IV.Teil,5.Abteilung.Wilhelm  Engelmann,  Leipzig.  Pp. 40-70. 

SiEBERT,A.and  A.Voss,  1894.Campanulaceae.ln:Vilmorin's  Blumengartnerei  Beschreibung 
Kuitur  und  Verwendung, ed.3,vol.  I.Paul  Parey, Berlin. Pp. 560-578. 

Stuessy,T.R  1 990.  Plant  taxonomy:  the  systematic  evaluation  of  comparative  data. Colum- 

bia University  Press,  New  York. 

Sweet,  R.  ]83].  Lobelia  decurrens.Brit.  FI.Gard.(ser.  2)  l:pl.86  +  2  unnumbered  pp.  of  text, 

Thomas,  G.S.  1 990.  Perennial  garden  plants  or  the  modem  florilegium,  ed.  3.  Sagapress, 
Portland. 

Thompson,  S.W.  and  TG.  Lammers.  1 997.  Phenetic  analysis  of  morphological  variation  in  the 

Lobelia  cardinalls  complex  (Campanulaceae:  Lobelioideae).Syst.  Bot.  22:315-331. 

Thorne,  R.E  1978.  New  subspecific  combinations  for  southern  Californian  plants,  Aliso 

9:189-196. 

Uphof  J.C.T.  1910.  Die  Pflanzengattungen.Theodor  Oswald  Weigel,  Leipzig. 

Vatke,W.  1874.Notulae  in  Campanulaceas  herbarii  regii  berolinensis.Linnaea  38:699-735. 

VoGFi ,  E.R  de  (ed,)  1 987.  Manual  of  herbarium  taxonomy:  theory  and  practice.  UNESCO, 
Jakarta. 

Watson,  M.  1 997.  On  revising  a  genus.  Plant  Talk  1 0:3 1  -34. 



LAMMERS,  REVISION  OF  LOBELIA  SECT.  HOMOCHILUS  623 

Weimann,  C.  and  M.  Heinrich.  1 997.  Indigenous  medicinal  plants  in  Mexico:  the  example  of 

the  Nahua  (Sierra  de  Zongolica).  Bot.  Acta  1 1 0:62-72. 
Weiss,  M.R.  1 995.  Floral  color  change:  a  widespread  functional  convergence.  Amer.  J.  Bot. 

82:167-185. 

Wilbur,  R.L.  1 977.  Flora  of  Panama.  Campanuiaceae.  Ann.  Missouri  Bot.  Card.  63:593-655, 

WiLBUR,R.L.  1991.  Synopsis  of  the  Mexican  and  Central  American  representatives  of  Lobe- 

lia  s,ecl.Tylomium  (Campanuiaceae:  Lobelioideae).Sida  14:555-567. 

WiMMER,FE.1929.PlantaeRaimondianae,Campanulaceae-Lobelioideae.Notizbl.Bot.Gard. 

Berlin-Dahlem  10:724-746. 

WiMMER,  RE.  1 937.  Campanuiaceae.  In:  J.F  Macbride,  Flora  of  Peru,  part  VI,  no.  2.  Field  Mu- 

seum of  Natural  History,  Chicago.  Pp.  383-489. 

WiMMER,  RE.  1 953.Campanuiaceae-Lobelioideae,  ll.Teil.  In:  R.  Mansfeld,  ed.  Das  Pflanzenreich 

IV.276b.  Akademie-Verlag,  Berlin.  Pp.  i-viii,  261  -81 4. 

WiMMER,  RE.  1968.  Campanulaceae-Lobelioideae  supplementum  et  Campanulaceae- 

Cyphioideae. In: S.  Danert, ed.  Das  Pflanzenreich  IV.276c.  Akademie-Verlag,  Berlin.  Pp. i- 
X,  81 5-1 024. 

Winston,  J.E.  1 999.  Describing  species:  practical  taxonomic  procedure  for  biologists.  Co- 
lumbia University  Press,  New  York. 

WiTTMACK,  L.and  C.Graebener.  1 889. Lobelia  laxiflora  H.B.K. {Siphocampylus  b/co/or D.Don  als 

Winterbluher.). Gartenflora  38:337-339  +  pi,  1 301 . 



624  BRIT.ORG/SIDA  21(2) 

BOOK  NOTICES/BOOKS  RECEIVED 

Texas  Gardening  the  Naturae  Way 

Howard  Garrhtt  2004  Texas  Gardening  the  Natural  Way:  The  Complete  Handbook 

(ISBN  0-292-70542-5,  hbk.).  University  of  Texas  Press,  P.O.  Box  7819,  Austin, 

TX  78713-7819,  U.S.A.,  (Orders:  800-252-3206, 800-687-6046  fax).  $34.95, 

396  pp.,  833  color  photos,  13  color  illus.,  6  maps,  3  line  drawings,  8 1/2"  x  11". 

Howard  Garrett's  newest  book  i.s  a  masterpiece.  He  has  pulled  together  all  the  informal  ion  contained 
in  his  earlier  works  and  has  compiled  it  into  one  comprehensive  and  integrated  volume.  Texas 

Gardening  the  Natural  Way  is  indeed  the  complete  handbook  lor  Texas  organic  gardeners. 

He  has  drawn  on  his  previous  works  for  completeness.  They  include:  Garrett's  Plants  (or  Texas 
(19%),  TexasOr^anic  Vegetable  Gardeninga999),  Texas  Bug  Book  (1999),  Herhsjor  Texas  (2001),  The 

Organic  Manual  (2002),  and  Howard  Garrett's  Texas  Trees  (2002). 
Consulting  the  table  of  contents  reveals  that  there  is  no  topic  he  has  not  included  m  his  Hand- 

hook.  He  begins  with  landscape  and  gardening  design,  continues  with  plant  selection,  maintenance, 

and  nurturing,  and  concludes  with  pcsl  control  and  poisonous  plants.  Also  included  are  weather 

data  and  instructions  for  building  garden  structures,  including  bat  houses. 

Is  your  Plants  for  Texas  or  your  Texas  Organic  Vegetable  Gardeningso  thumbed  through  and  so 

worn  that  it  is  in  danger  of  falling  apart  m  your  hands?  Look  no  further  for  a  replacement.  Every 

organic  gardener,  beginning  and  veteran,  should  obtain  this  book.  Non-organic  gardeners  would  ben- 
el  it  also  trom  his  recommended  I istings  of  plants,  trees,  and  herbs,  as  well  as  the  landscape  and  garden 

design  instructions.  It  is  recommended  for  general  collections  in  public  libraries,  and  in  arboretum 
and  horticultural  libraries. 

Howard  Garrett  is  a  landscape  architect,  certified  arborist,  horticulturist,  and  organic  practi- 

tioner in  Dallas,  Texas.-Gcirj-L.  jennin^.s,  Libra  ria  ri,  B()(  tinicci  I  RcsMrc/i /nst  it  uteo/ Texas,  Fo?-t  V^orth, 
TX,  76102-T060.  U.S.A. 
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ABSTRACT 

Three  new  species  of  the  genus  Erwcaidon  L.,  two  species  viz.,  E.  anshiensc  &  E.  kanarensc  Irom 

Karnatai<a  and  one  species  E.  konkanense  from  Maharashtra  are  described  and  illustrated.  A  distri- 
bution map  has  been  provided.  A  key  to  distinguish  these  three  species  from  their  allied  species  is 

also  given. 

RESUMEN 

TresespeciesnuevasdelgeneroEriocaul()nl_.  sonaquidescritaseilustradas,dosdeellas.,  E.  cmshiense 

y  E.  kanarenseencontradasen  Karnataka  y  la  tercera  E.  kankanense  en  Maharashtra.  Se  proporciona 

un  mapa  de  distribucion  de  las  mismas.  Asi  mismo,  se  ofrece  una  clave  de  identificacion  para 

distinguirlas,  en  la  que  se  incluyen  tambien  especies  proximas. 

INTRODUCTION 

The  genus  Eriocaulon  L.  is  distributed  throughout  the  tropical  and  sub^tropi- 
cal  regions  of  both  hemispheres  and  is  estimated  to  consist  of  ca.  400  species 
(Mabberley  1997).  Karthikeyan  et  al.  (1989)  enumerated  72  species,  14  varieties 
and  1  forma  from  India.  Ansari  and  Balakrishnan  (1994)  rendered  a  systematic 

account  of  the  genus  in  India,  wherein  65  species  were  treated.  Subsequently 
various  workers  (Myrthong  et  al.  1984;  Bole  &  Almeida  1987;  Koshi  & 

Pushpangadan  1993;  Yadav  et  al.  1998;  Sreedevi  &  Binoj  Kumar  1999;  Khanna  et 
al.  2000;  Gaikwad  et  al.  2002;  Gaikwad  et  al.  2003  (pers.  comm.);  Punekar  et  al. 
2003;  Punekar  &  Lakshminarasimhan  2002;  Punekar  et  al.  2003;  Pradeep  & 

Sunil  2003)  have  added  16  more  species  to  this  genus.  Gaikwad  and  Yadav  (2002) 

reported  40  species  from  Maharashtra  and  Das  and  Singh  (2001)  reported  35 
species  from  Karnataka.  Presently  the  genus  Eriocaulon  L.  is  represented  by  84 
species  m  India  including  the  three  new  species  described  here. 

During  the  course  of  botanical  exploration  m  the  West  Coast  and  Western 

Ghats  of  Indian  Peninsula,  three  interesting  specimens  of  Eriocaulon  were  col- 
lected. After  a  perusal  of  the  literature,  comparison  with  herbarium  collections 

SIDA  21  (2):  625-635.2004 



"6  BRIT.ORG/SIDA  21(2) 

at  BSI  &  K  and  our  own  field  observations,  the  specimens  were  found  to  be  very 
distinct  from  other  species  of  Eriocaulon  and  hence  have  been  considered  as 
new  species  and  are  described  and  illustrated  here. 

1.  Eriocaulon  anshiense  Punekar,  Malpure  &  Lakshmin.,  sp.  nov  (Fig.  1,  2A). 
Type:  INDIA.  Karnataka State:  North  Kanara  (Uttara  Kannada)  District,  Anshi  National  Park, 

waterfall  near  Mopai  Ghat  600  m,  22  Sep  2003,  Punekar  187761  (holotype:  CAL;  isotypes: 
BSI,  MH). 

thocaulon  iinshicn:,c  E  eurypeplo  Korn.  similis  sec!  capitulis  spinulosis  griseis,  bracfeis  involu- 

cralibus  pleruinque  acuminatis,  bracteis  floralibus  ad  apicem  caudatis,  sepalis  femineis  ionge 
acuminatis  atque  bracteas  Florales  excedentibus.  et  scmmibus  plerumque  rostratis  diiTert. 

Acaulescent  rosulate  herbs,  to  2f  .5  cm  high.  Roots  fibrous.  Leaves  linear,  oblong 
or  lanceolate,  broad  at  base,  apex  acute  or  acuminate,  glabrous,  almost  equal  to 
the  sheaths,  membranous,  9.5  x  0.7  cm.  Peduncles  solitary  or  many  up  to  21.5 

cm  long,  4-5  ribbed,  broad  at  apex,  twisted,  glabrous.  Sheaths  up  to  II  cm  long, 
glabrous;  limb  lanceolate,  acuminate,  entire.  Heads  hemispherical  or  depressed 

globose,  sometimes  with  central  depression,  7  x  5  mm,  grey  spinulate.  Recep- 
tacles ovoid,  with  central  depression,  pilose.  Involucral  bracts  spreadmg,  hid- 

den inside  the  head,  ovate  or  obovate,  usually  acuminate,  rarely  acute,  sparsely 
hoary  dorsally  glabrous  inside,  straw  colored,  1.2-1.6  x  0.8  mm.  Floral  bracts 

closely  imbricated,  broadly  cuneate,  caudate  and  dorsally  hoary  towards  apex, 

ventrally  glabrous,  black-straw  colored,  hyaline  along  margin,  2  x  1.2  mm.  Male 
flowers:  pedicels  minute;  sepals  2,  free,  conduplicate,  keeled,  obtuse  or  truncate 

and  hoary  at  apex,  straw  colored,  chartaceous  at  margin,  0.9  x  1.1  mm;  petals  3, 
equal,  ovate  to  linear,  minute,  hairy  at  apex,  gland  dotted;  stamens  6,  anther 

lobes  black.  Female  flowers:  pedicels  short;  sepals  2,  free,  exceeding  the  floral 
bracts,  obovate  to  elliptic,  conduplicate,  deeply  keeled,  long  acuminate,  straw 

colored  with  black  tinge,  dorsally  hoary  towards  apex  or  in  upper  half, 
chartaceous  along  margins,  2.2  x  0.3  mm;  petals  3,  free,  linear,  acute,  barbate 

towards  apex,  gland  dotted,  glands  elongated,  hyalme,  1.2  x  0.2  mm;  ovary 
sessile,  ovoid,  0.6  x  0.5  mm;  style  trifid.  Seeds  ovoid  to  ellipsoid,  brownish,  api- 
culate  or  obtuse,  0.8  x  0.5  mm,  cells  of  seed  coat  transversely  elongated,  aligned 
in  vertical  rows,  appendages  are  of  different  types  in  the  seeds  of  same  plant,  1 
from  the  middle  of  the  transverse  radial  wall,  so  that  they  appear  to  be  in  verti- 

cal lines  on  the  surface  of  seeds,  setiform,  dilated  or  hooked  at  apex. 
Eriocaulon  anshiense  is  similar  to  Eriocaulon  eurypeplon  Korn.  (Fig.  2B) 

but  differs  Irom  the  latter  in  having  spinulate  and  grey  heads,  involucral  bracts 

usually  acuminate,  floral  bracts  caudate  at  apex,  female  sepals  long  acuminate, 
exceeding  the  floral  bracts  and  usually  beaked  seeds. 

Distribution— The  species  is  so  far  restricted  to  few  localities  of  two  states 
viz.,  water  fall  near  Mopai  ghat,  Anshi  National  Park,  North  Kanara  (Uttara 

Kannada)  District,  Karnataka  State  and  Usgao,  Verlem,  Waghai  and  on  the  way 
to  Ondoford-Butpal  of  Goa  State  (Fig  5). 
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Fig.  1 .  Eriocaulon  anshiense  Punekar,  Malpure  &  Lakshmin.  A.  Habit;  B.  Head;  C.  Receptacle;  D.  Involucral  bract;  E,  Floral 

bract-  ventral  view;  F.  Floral  bract-  dorsal  view;  G.  Male  flower;  H.  Female  flower;  1.  Female  flower-  sepals  spread  out  to 

show  details;  J.  Seed;  K-M.  Portion  of  seed  showing  different  types  of  appendages  enlarged. 
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Fig.  2.  a.  Eriocaulon  anshiense  Punekar,  Malpure  &  Lakshmin.;  B.  Eriocaulon  eurypeplon  Korn. 

Habitat  and  Ecology— Grows  in  dense  colonies  in  the  shallow  depressions 
on  rocky  slopes  along  the  streams  surrounded  by  moist  deciduous  forests.  This 

species  is  of  ten  found  associated  with  CoelachneperpusiUa.Drosera  hurmanni, 

Eriocaulon  achiton.E.  lanceolatum,Fimhristylis  aestivalis,F.  dichotomajndopoa 
paupercula,  Rotala  malampuzhensis,  Utricularia  reticulata,  Xyrisindica, etc. 

F/oweringand  Fruiting— August-December 

Ftymo/og_y.— The  specific  epithet  of  the  new  species  is  based  on  the  type 
locaHty  viz.,  Anshi  National  Park  of  Karnataka  State. 

Paratypk:  INDIA.  GOA;  on  the  way  to  Ondolord-Butpal,  24  Aug  1963,  Kanodia  89525  (BSD;  Usgao,  8 
Oct  1964,  Raghavan  103414  (BSD;  Verlem,  Bhuta  Baicha  Dongar,  12  Oct  1970,  Singh  J25.358(BS1);  Waghai, 

without  date,  Singh  124812  (BSD,  KARNATAKA:  North  Kanara  District:  Anshi  National  Park,  N4opai 

Ghat  waterfall  600  m,  7  June  2003,  l^nnchar  ̂   Malpure  187746  (BSD:  same  locality,  11  Dec  2003, 
Punefcar 187822 (BSD, 

2.  Eriocaulon  kanarense  Punekar,  Watve  &  Lakshmm.,  sp.  nov  (Fig.  3).  Type: 
INDIA.  KARN.ATAKA:  North  Kanara  District,  15  kmSof  Ankola  on  Karwar-Mangalore  national 
highway,  2  Sep  2003,  Waive  187781  (holotypE:  CAL;  ISOTYPES:  BSI,  MH). 

Enocaulon  kanarcn'.c  IL  ialbotii  Ansari  &  N.P.  Balakr.  similis  sed  loliis  pedunculisque  minonbus, 
vaginisquam  ioliis  longionbus,capituli,salbis,  lobissepalorum  ma.sculorum  truncatis.antheris  nigris, 
petalis  temineis  ad  apicem  eglandulosis  et  seminibus  ellipsoideis  rosiratis  diflert. 
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f[(,.l.Eriocaulon  kanarense  Punekar,  Watve  &  Lakshmin.  A.  Habit;  B.  Head-  lateral  view;  C.  Head-  top  view;  D.  Involucral 

bract;  E.  Floral  bract-  dorsal  view;  F.  Floral  bract-  ventral  view;  G.  Male  flower;  H.Male  flower-  sepal  spread  out  to  show 

details;  I.  Female  flower;  J.  Female  flower-  sepals  spread  out  to  show  details;  K.  Seed. 
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Acaulescent  rosulate  herbs,  to  3-5  cm  high.  Roots  fibrous.  Leaves  hnear,  broad 
at  base,  gradually  narrowing  towards  apex,  acuminate,  pale  green,  glabrous, 

shorter  than  sheaths,  4  nerved,  8  x  0.6  mm.  Peduncles  usually  3-4,  rarely  soli- 

tary up  to  4.2  cm  long,  5-ribbed,  twisted,  glabrous.  Sheaths  up  to  1.4  cm  long, 
glabrous;  limb  lanceolate,  acute,  entire.  Heads  hemispherical,  4.5  mm  across, 

white.  Receptacles  ovoid,  glabrous.  Involucral  bracts  spreading,  obovate,  obtuse 
and  notched  at  apex,  up  to  1.5  x  1  mm,  straw  colored,  glabrous.  Floral  bracts 

cuneate,  usually  acute  or  rarely  cuspidate  and  densely  hoary  dorsally  at  apex, 
blackish,  1.6  x  1  mm.  Male  flowers:  pedicels  minute;  sepals  obovate,  connate 

into  a  spathe  of  1  x  0.8  mm,  3-  lobed,  lobes  truncate  and  densely  hairy  dorsally 
at  apex,  lobes  are  almost  half  the  length  of  sepals,  black,  stipe  of  corolla  1  mm 

long;  petals  3,  unequal,  lateral  petals  minute,  hairy  at  apex,  0.2  mm  long,  middle 

odd  petal  elliptic  to  oblong,  ventrally  densely  hairy  throughout,  dorsally  gla- 
brous, 1.2  X  0.8  mm,  obtuse  at  apex;  anthers  6,  black.  Female  flowers:  pedicels 

short;  sepals  3,  free,  subequal,  all  densely  hoary  at  apex,  oblanceolate  to  oblong, 

canaliculate,  not  keeled,  obtuse  at  apex,  black,  1  x  0.2-0.3  mm;  petals  3,  un- 
equal, all  obtuse  at  apex,  ventrally  densely  hairy  at  apex,  dorsally  glabrous, 

eglandular,  spathulate,  larger  petal  1.8  x  0.45  mm,  laterals  1  x  0.3  mm;  ovary 
stipitate,  globose;  style  trifid.  Seeds  ellipsoid,  beaked,  yellow,  dark  at  one  end, 

0.4  X  0.2  mm,  cells  of  seed  coat  transversely  elongated,  aligned  m  vertical  rows, 
appendages  absent. 

Eriocaulon  kanarense  is  similar  to  E.  talhotii  Ansari  &  N.R  Balakr.,  but  dif- 

fers from  the  latter  in  having  smaller  leaves  and  peduncles,  sheaths  longer  than 
leaves,  heads  white,  male  sepal  lobes  truncate,  anthers  black,  female  petals 
eglandular  at  apex  and  seeds  ellipsoid,  beaked. 

Dist  ribution.~l5  km  south  of  Ankola  on  Karvar-Mangalore  national  high- 
way North  Kanara  (Uttara  Kannada)  District,  Karnataka  State  (Fig.  5). 

Habitat  and  Fco/ogy.— Common,  forming  dense  cover  on  lateritic  plateau 
along  coast  in  moist  soil  in  association  with  Ammannia  sp.,  Drosera  indica, 
Fimhristylissp.,  Trithuria  konkanenns,  Utncularia  reticulata, etc. 

Flowering  and  Fruiting— August-November. 

Etymology.— The  specific  epithet  of  the  new  species  is  based  on  the  type 
locality  viz.,  North  Kanara  District  of  Karnataka  State. 

3.  Eriocaulon  konkanense  Punekar,  Malpure  &  Lakshmin.,  sp.  nov  (Fig.  4).  Type: 
INDIA.  MAHARASHTRA:  Ratnagiri  District,  Plateau  near  MIDC  area,  Airport  road,  7  Sep  2003, 
Malpure  187784  (holotyph:  CAL:  isotypes:  BSl,  MH). 

Eriocaulon  lionl?anenseh'.odora(oDalzellsitnilissedcapitulisalbis,bracteisinvolucralibus ad  apicem 
incisis,  incisurisZvel  3mumero,sepalisfemineis2adapicemobtusis  vel  rotundatis.seminibusflavis, 

muris  transversalibusseminorumappendiculas 2-4  ferentibuset  mures  verticalibusseminorumnon 
appendiculatis  differt. 
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FiG.4.  Eriocauhn  konkanense  Punekar,  Malpure  &  Lakshmin.  A.  Habit;  B.  Head;  C.  Receptacle;  D.  Involucral  bract;  E.  Floral 

bract-  dorsal  view;  F.  Floral  bract-  ventral  view;  G.  Male  flower;  H.  Female  flower;  I.  Female  flower-  sepal  spread  out  to 

show  details;  J.  Seed;  K.  Portion  of  seed  showing  appendages  enlarged. 
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Fig.  5.  Distribution  map  of  Wocou/o/i  species. 
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Acaulescent  rosulate  herbs,  to  16.5  cm  high.  Roots  fibrous.  Leaves  rosulate,  7-11, 
hnear,  broad  at  the  base,  tapering  towards  apex,  acuminate,  shorter  than  sheaths, 

up  to  1.7  cm  long  and  0.25  cm  broad,  glabrous.  Peduncles  1-5,  twisted,  glabrous, 
up  to  16.5  cm  long,  6-ribbed.  Sheaths  up  to  2,7  cm  long,  glabrous;  hmb  lanceolate, 

entire,  acute.  Heads  ovoid  to  quadrangular,  5  mm  across,  white.  Receptacles  de- 
pressed globose,  pilose.  Involucral  bracts  spreading,  obovate,  rounded  and 

notched  at  apex,  straw  colored  with  blackish  tinge,  papery,  glabrous,  1.2  x  1 
mm.  Floral  bracts  oblanceolate,  cuneate,  acute  to  acuminate,  dorsally  hoary  and 

blackish  towards  apex,  hyaline  towards  base,  1.8  x  1  mm.  Male  flowers:  pedicels 

0.4  mm  long;  sepals  obovate,  connate  into  a  spathe  of  1.2  mm  long  and  0.8  mm 
across,  3-lobed,  lobes  truncate  to  obtuse  and  dorsally  hoary  at  apex,  hyaline 

with  slight  blackish  tinge;  stipe  of  corolla  0.5-0.7  mm  long;  petals  3,  unequal, 
laterals  linear,  minute,  middle  oblong  to  narrowly  elliptic,  obtuse  at  apex,  1  X 
0.3  mm,  all  densely  hoary  inside,  glabrous  outside,  gland  dotted;  stamens  6; 

anther  lobes  black.  Female  flowers:  pedicels  2-3  mm  long;  sepals  2,  free,  oblan- 
ceolate, conduplicate,  keeled,  straw  colored  with  blackish  tinge,  dorsally  hoary 

and  obtuse-rounded  at  apex,  1.5  mm  long;  petals  3,  free,  hyaline,  unequal,  later- 
als smaller,  1  x  0.5  mm,  hairy  at  apex,  middle  larger,  1.5  X  0.2  mm,  ventrally 

hoary  in  upper  half,  dorsally  sparsely  hairy  at  apex,  all  oblanceolate,  obtuse  at 

apex,  gland  dotted,  stipitate  between  sepals  and  petals;  ovary  stipitate,  ovoid, 
0.2  X  0.3  mm;  style  trifid.  Seeds  ellipsoid,  acute,  0.4  X  0.25  mm,  yellow;  cells  of 

seed  coat  transversely  elongated,  aligned  in  vertical  rows,  appendages  2-4  from 
transverse  radial  walls,  setiform,  dilated  at  apex. 

Eriocaulon  konkanense  is  similar  to  E.  odoratum  Dalzell  but  differs  from 

the  latter  in  having  white  heads,  involucral  bracts  notched  at  2  or  3  places  at 

apex,  female  sepals  2,  obtuse  to  rounded  at  apex,  seeds  yellow,  with  2-4  append- 
ages from  transverse  walls  and  none  from  vertical  walls. 

Distribution.— This  species  is  so  far  restricted  to  the  coastal  lateritic  pla- 
teau near  MIDC  area.  Airport  road,  Ratnagiri  district,  Maharashtra  (Fig.  5). 

Habitat  and  Ecology.— Common  on  coastal  lateritic  plateau  in  association 
with  Eriocaulon  parvijlorum,  Eriocaulon  richardianum,  Exacum  pumilum, 

Eimhristylis  sp.,  Pentanema  indicum,  Rhamphicarpa  longijlora,  Utricularia 
reticulata,  etc. 

Flowering  &  Fruiting.— August-November 
Ftymo Zogy.— The  specific  epithet  of  the  new  species  is  based  on  the  type 

locality  viz.,  Konkan  Coast  ol  Maharashtra  State. 

KEY  TO  NEW  SPECIES  AND  ALLIED  SPECIES 

].  Sepals  of  male  flowers  free. 

2.  Heads  spinulate;  involucral  bracts  usually  acuminate;  sepals  of  female  flowers 

longer  than  floral  bracts    ^    E.anshiense 

2  Heads  not  spinulate;  involucral  bracts  usually  obtuse  or  subacute;  sepals  of  fe- 
male flowers  as  long  as  floral  bracts   E.eurypeplon 
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1 .  Sepals  of  male  flowers  connate  into  a  spathe. 

3.  Petals  of  male  flowers  subequal;  anther  lobes  white    E.talbotii 
3,  Petals  of  male  flowers  unequal;  anther  lobes  black. 

4.  Sepals  of  female  flowers  2     E.  konkanense 
4.  Sepalsof  female  flowers  3. 

5.  Petals  of  female  flowers  subequal,  glandular;  seeds  with  appendages   E.odoratum 

5.  Petals  of  female  flowers  unequal,  eglandular;  seeds  without  any  appendages 
—    E.  kanarense 
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ABSTRACT 

This,  the  fourth  part  of  our  series  discussing  typification  and  nomenclature  in  the  liciienized  asco- 
mycete  genus  IJsnea  attempts  to  clarify  the  application  of  the  names  Usnea  st  uppea  (Rasanen)  Motyka 

and  U.  siihsterilis  Motyka.  Both  names  are  lectot\-pilicd  and  the  differences  between  the  two  taxa  are 
discussed. 

RESUMEN 

Hsta,  Cjue  es  la  cuarta  parte  de  nuestra  serie  que  discute  la  tipificacitin  y  nomenclatura  en  el  genero  de 

ascomycete  liquenizado  Usnca  intenta  clarif icar  la  aplicacion  de  los  nombre  Usnea  st  uppca  (Rasanen) 

Motyka  y  U.  suhsterilis  Mot\'ka.  Ambos  nombres  son  lectotipilicados  y  se  discuten  las  diferencias 
entre  losdos  taxa. 

INTRODUCTION 

Some  researchers  may  consider  our  approach  to  the  typification  of  Usnea  spe- 
cies overly  cautious  and  technical;  however,  we  would  like  to  stress  that  the  taxo- 

nomic  study  of  Usnea  has  been  (and  still  is)consideredextremely  difficult  and 
complicated.  Thus  it  would  seem  logical  that  the  first  step  towards  a  clear  and 

thorough  revision  ol  the  genus  would  be  a  careful,  precise  review  of  the  appli- 
cation of  the  published  names  with  regard  to  their  types.  Unfortunately,  many 

species  of  Usnea  have  not  been  properly  typified,  and  olten  recent 
lectotypifications  have  not  taken  into  account  the  lact  that  Motykas  monograph 
includes  the  lectotypifications  ol  numerous  taxa.  It  should  also  be  remembered 

that  Motyka's  treatment  remains  the  only  complete  revision  of  the  genus  to  date. 
The  two  species  treated  here  belong  to  a  series  of  closely  related  taxa  that 

remains  much  confused  and  poorly  understood.  The  brst  species,  U.  stuppea 
(Rasanen)  Motyka,  has  been  placed  m  synonymy  with  L^  suhsterilis  Motyka  by 
Halonen  et  al.  (1998).  Here,  we  reject  the  recent  Icctotypification  of  U.  stuppea 
by  Halonen  et  al.  (1998)  because  of  an  earlier  typification  by  Motyka  (1936).  In 

order  to  clarify  the  typification  (and  taxonomy)  of  U.  stuppea  we  also  exam- 
ined the  type  material  of  U.  suhsterilis.  As  a  result  we  have  concluded  that  the 

SIDA  21  (2):  637-642. 2004 



638  BRIT.ORG/5IDA  21(2) 

synonymy  of  U.  stuppea  with  U^  "iuhstcrilis  should  be  reconsidered.  To  clarify 
the  application  of  the  name  U.  ̂ uhsterilis  we  have  also  chosen  a  single  thallus 

as  the  lectotype  from  among  those  lectotypilied  by  Clerc  (1987). 

I.  Usnea  stuppea  (Rasanen)  Motyka 

When  Rasanen  (1933)  described  L7.  comosa  var.  stuppea  he  cited  only  a  single 

locality  with  a  short  diagnosis^.  Later,  when  Motyka  (1936)  treated  the  taxon  in 

his  monograph  he  elevated  Rasanen's  epithet  to  the  specific  rank  and 
lectotypified  the  name  on  a  specimen  in  the  Rasanen  herbarium.  Unfortunately, 

there  are  three  packets  in  the  Rasanen  herbarium  with  the  same  label  data.  Two 

of  these  were  labeled  by  Rasanen  himself  (the  packet  numbered  '1"  was  selected 

by  Halonen  et  al.  (1998)  as  the  lectotype)  and  one  is  a  specimen  of  Gyelnik's 
Lichenotheca  Exsiccati  17.  Only  one  of  these  packets  retains  an  annotation  by 

Motyka  and  thus  this  is  the  only  packet  we  can  conclusively  state  was  reviewed 

by  him.  Because  we  consider  Motykas  (1936)  use  of  the  term  "type"  to  be  eltec- 
tive  lectotypification  we  consider  the  packet  annotated  by  Motyka  to  be  the 

lectotype.  Halonen  et  al.  (1998)  selected  as  the  lectotype  the  packet  labeled  by 

Rasanen  and  not  annotated  by  Motyka,  apparently  because  they  were  not  aware 

of  Motyka's  previous  lectotypification.  The  lectotypification  of  Halonen  et  al. 

(1998)  thus  had  no  standing  since  it  was  predated  by  Motyka's  lectotypification. 

The  lectotype  selected  by  Motyka  consists  of  two  thalli  (marked  "A"  and  "C") 

mounted  on  a  card  with  one  thallus  (marked  "B")  annotated  by  Motyka  as  a 

different  taxon.  The  thalli  marked  "A"  and  "C"  agree  both  with  Rasanen's  scant 

original  description  and  Motyka's  (1936)  later  description.  The  thallus  marked 

"B"  contains  usnic  and  norstictic  acids  (I.M.  Brodo,  annotation)  and  was  given 
the  manuscript  name  Usnea  lapponica  var  americana  by  Motyka.  Thus,  in  or- 

der to  clarify  Motyka's  lectotypification  and  the  application  of  this  name  we 

select  the  thallus  marked  "C"  as  the  "second-step"  lectotype  (Greuter  et  al.  2000, 
Art.  9.14,  Ex.  6): 

Usnea  stuppea  (Rasanen)  Motyka,  Lich.  gen.  Usnea  1:262. 1936.  (Figs.  1-3).  Usnea 
Lomoici  var.  stuppea  Rasanen,  Ann.  Missouri  Bot,  Card,  20:9.  1933.  TYPE:  CANADA.  British 

Columbia:  Hazelton,  on  Picea  murrayana.  Sep  1931,  Kujala  ,s.n.(l_ECTCViYPE,  here  designated: 

H  (Rasanen  Herbarium:  packet  marked  "2,"  thallus  on  right  marked  "C"). 

The  type  collection  oi  U.  stuppea  is  a  mixture  of  more  than  one  taxon;  we  have 

made  an  effort  to  examine  some  of  the  duplicates  distributed  in  Gyelnik's 
Lichenotheca  Exsiccati.  This  examination  revealed  that  some  duplicates  are  a 

mixture  of  U.  lapponica  and  U.  stuppea  while  others  include  other  taxa.  Like- 

wise the  duplicate  card  in  the  Rasanen  herbarium  (packet  marked  "1")  that  was 
cited  by  Halonen  et  al.  (1998)  is  also  a  mixture  oi  U.  lapponica  and  U.  stuppea. 

'Rasanen  (1933:  9). "Thallus  erectus  aut  suberectus,  brevior  (rutlculosus,  5-7  cm.  longus,  laevigatus  vel  leviter 

verrucosus,  sorediosus,pallido-stramineL]s;soredia  maculiformia,  demum  parce  isidiosa. Medulla  laxa,  stuppea,  K-." 
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Figs.  1  -l.Usneastuppea.  Fig.  1 .  Lectotype  card, thalli  marked  A  and  C  =  (/. stuppea,  thallus  marked  B  =  f/.  lapponka.  Fig. 

2.  Detail  of  lectotype  thallus:  internal  anatomy  and  basal  point  of  attachment  to  the  substrate.  (Note  sunken  area  of 

cortex  on  main  branch  below  cut.)  Fig.  3.  Detail  of  lectotype  thallus:  small  fibrils  and  secondary  branches  with  soralia 

lacking  isidiomorphs.  Scale  bar  =  1  cm. 

The  duplicate  of  Lichenotheca  Exsiccati  17  in  Rasanen's  herbarium  consists  of 
one  large  thallus  of  U.  stuppea. 

II.  Usnea  substerilis  Motyka 

When  Motyka  (1930)  first  described  U.  suhsterilis  he  did  not  designate  a  type 

specimen.  Later,  however,  he  selected  an  exsiccatum  of  Arnold  Lichenes 
Exsiccati  15381)  in  W  as  the  lectotype  (Motyka,  1936).  While  treating  some  of 

the  species  of  the  L/./ragikscens-group,  Clerc  (1987)  also  selected  part  of  an 
exsiccatum  of  Arnold  Lichenes  Exsiccati  1538h  in  W  as  the  lectotype  noting 

that  it  was  a  mixture  of  several  taxa.  While  reviewing  the  status  of  U.  stuppea 

we  also  attempted  to  confirm  the  typification  (and  taxonomy)  of  U.  suhsterilis. 
A  loan  of  the  type  material  from  W  revealed  that  the  packet  selected  by  Clerc 
bore  no  annotation  by  Motyka,  a  situation  similar  to  that  of  U.  stuppea.  This 
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case  differs  Irom  L'.  stuppca,  however,  because  no  specimen  matching  the  data 

given  for  the  lectotype  by  Motyka  (1936)  with  Motyka's  annotation  was  located 
in  W.  Thus,  because  no  specimen  annotated  by  Motyka  could  be  found  his 

lectotypification  must  be  superseded  by  that  of  Clerc  (1987).  In  order  to  avoid 

any  doubt  as  to  the  application  of  the  name  U.  subslcnlis  we  have  thus  chosen 

to  further  clarify  the  lectotypification  of  Clerc  (1987)  and  select  a  single  thallus 

Irom  among  the  thalli  selected  as  the  lectotype  by  Clerc. 

Usnea  subslerilis  K4otyka,  Wyd.  Muz.  Soask.  w  Katow.  24.  1930.  (Figs.  4-6).  Tvi'i;: 
ITALY. Ciroeden, ad  ramuloscmortuos  /.c/rici.s  in  si Iva supra  Un rcrkolicl  propeSt.  IJinch,  188Q, 

Arnold  \n.-Uchcnc>ilixsia-at I  15:]8h{\-Vi  TOT\ri:.  here designaicd:  Wiuhallus figured  herein). 

Halonen  et  al.  (1998)  placed  V.stuppca  in  synonymy  with  Li.  .sii/wtcri/i.s  Motyka 

without  discussion;  however,  we  prefer  to  maintain  L'.  stuppea  as  a  distinct  taxon 
based  on  a  number  of  differences  in  internal  and  external  anatomy  First,  in  the 

type  oi  U.  substcrilis  the  papillae  on  the  primary  branches  are  raised  (tall), 

rounded  at  the  top,  and  worn  off  to  some  degree  closer  to  the  base  of  the  thallus. 

They  are  also  better  defined  in  shape,  and  gradually  sparser,  closer  to  the  tips  of 

the  main  branches.  On  the  secondary  branches  the  papillae  also  gradually  be- 
come sparser,  larger,  and  luore  infrequent  towards  the  tips  of  the  branches.  The 

type  ol  U.  siuppca  however,  possesses  papillae  that  are  evenly  distributed  from 

the  base  to  the  tips  of  the  main  branches.  The  papillae  themselves  are  less  raised 

(shorter),  and  more  blunt.  On  the  secondary  branches  the  papillae  are  nearly 
absent  except  close  to  the  point  of  attachment  to  the  main  branch. 

The  size,  shape,  and  ontogeny  of  soralia  have  also  been  considered  valu- 

able characters  in  distinguishing  species  (Merrera-Camposet  al.  1998;  I  iaionen 
et  al.  1998;  Ohmura  2001)  and  the  soralia  of  U.  stuppea  and  U.  subslcnlis  differ 
in  a  number  ol  characters.  Those  of  U.  subslcnlis  are  raised  above  the  cortex 

(not  excavate)  and  produce  few  to  many  small  isidiomorphs.  As  the 

isidiomorphs  are  abraded  away  with  age  the  soralium  becomes  excavate  and 

larger  in  size.  This  is  contrasted  with  the  soralia  of  L).  siuppca  which  are  not 

distinctly  raised  above  the  cortex  and  do  not  produce  isidiomorphs.  Instead, 

the  soralia  produce  large  coarse  soredia,  and,  with  age  the  soralia  become  larger 
in  size  and  considerably  deeper  (more  excavate). 

As  discussed  by  Tavares  (1987)  and  Ohm  ura  (2001)  cortical  anatomy  is  also 
a  valuable  character  for  distinguishing  IJsncu  taxa.  The  cortex  of  L7.  substerilis 

is  harder,  more  rigid,  and  considerably  thicker  than  that  of  IJ.  si  uppea  and  has  a 

dusty  gray-brown  (subpruinose)  appearance  in  the  herbarium.  Likewise,  the 
cortex  ol  U.  stuppea  tends  to  be  softer  (occasionally  smkmg  into  slight  loveae 

or  depressions  on  the  main  branches)  and  lacks  the  granular  appearance  of  L'. 

substerilis.  The  branches  of  U.  substerilis  are  also  distinctly  shorter  than  those 

of  U.  stuppea.  It  is  important  to  note  that  both  U.  stuppea  and  U.  substerilis  dif- 

fer from  material  currently  referred  to  U.  lappomca  Vainio  (i.e.  thallus  "B"  on 
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Figs.  4-6.  Usnea  substerilis.  Fig.  4.  Detail  of  lectotype  thallus:  internal  anatomy  and  basal  point  of  attachment  to  the 

substrate.  (Note  rough  appearance  of  cortex  and  tall  raised  papillae.)  Fig.  5.  Lectotypethallus,  marked  No.  13  in  packet 

by  P.  Clerc.  Fig.  6.  Detail  of  lectotype  thallus:  secondary  branch  and  fibrils  showing  raised  soralia  with  isidiomorphs 

(indicated  by  arrows).  Scale  bar  =  1  cm  (fig.  4,  scale  identical  for  fig.  6),  .5  cm  (fig.  5). 

the  lectotype  card  of  U. stuppea)  by  the  presence  of  a subpruinose  (U. mhstcnlis) 
or  subglabrous  (17.  stuppea)  cortex.  The  cortex  of  the  matenaf  here  referred  to 
U.  lapponica  is  hghter  in  color  (yellower  in  the  herbarium)  than  those  of  the 
other  two  taxa  and  glabrous  instead  of  subpruinose  or  subglabrous. 
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ABSTRACT 

This  paper,  the  third  in  a  series  presenting  cases  of  contusion  oi  nomenclature  and  typiiication  in 

the  genus  Usnca,  discusses  two  names  of  pendent,  apotheciate,  angulose  Usnea  species  from  South 

America.  The  first,  Usnea  iilala  Motyka.  was  not  correctly  typified  by  Motyka  (1937)  at  the  time  of 

description  and  is  lectotypilied  here.  The  second,  Usnca  sulcata  Motyka,  has  been  misapplied  due  to 

a  lectotypification  that  is  in  conflict  with  the  protologue;  the  species  is  thus  re-lectotypified  here.  A 
lectotype  is  also  selected  for  the  name  U.angulata  LJerruginea  Krempelhuber,  which  is  considered  a 

synonym  of  U.  sulcata  var  sulcata. 

RESUMEN 

Este  articulo,  el  tercero  de  una  serie  que  presenta  casos  de  contusion  en  la  nomenclatura  y  tipit icacion 

en  el  genero  Usnea,  discute  dos  nombres  de  especies  de  Usnea  colgantes,  con  apotecios,  angulosas  de 

Sur  America.  El  primero,  Usnea  alata  Motyka,  no  lue  tipificado  correctamente  por  Motyka  (1937)  en 

el  memento desudescripcion  y  se  lectotipiiica  aqui,  Elsegundo,  Usnea  sukala  Motyka,  hasido  mal 

aplicado  debido  a  una  lectotipificacion  que  esta  en  conflicto  con  el  protologo,  La  especie  es  pues  re- 
lectotipificada  aqui.  Tambien  se  selecciona  un  lectotipo  para  el  nombre  U.  angulata  l.Jerruginea 

Kreiupelhuber,  que  es  considcrado  un  sinonimo  de  (.'.  sulcata  var  sulcata. 

I.  Usnea  alata  Motyka 

Usnea  alata  Motyka  is  one  of  the  pendent,  angulose,  apotheciate  species  of  Us- 
nea known  to  occur  in  South  America.  Though  Motyka  (1937)  clearly  intended 

a  specimen  in  the  Vainio  herbarium  (TUR)  to  serve  as  the  type,  no  specimen 

annotated  as  the  type  by  him  has  been  located  there.  As  noted  by  Alava  (1986) 

there  are  in  fact  two  specimens  matchmg  the  collection  data  given  in  the 

protologue.  One  of  these  specimens  (TUR-VAINIO  #000492)  represents  a  col- 
lection not  distributed  in  Vainio's  LichenesBrasiliensisExsiccati  and  the  other 

(TUR-VAINIO  #00493)  is  a  duplicate  of  Lichencs  Brasiliensis  Exsiccati  #395. 
Since  Motyka  did  not  indicate  if  he  intended  the  exsiccati  collection  to  serve  as 

the  type  there  is  no  way  to  conclude  with  certainty  which  of  these  two  speci- 
mens Motyka  might  have  regarded  as  the  type.  Thus,  we  have  chosen  to 

lectotypify  the  species  using  the  specimen  distributed  in  Vainio's  exsiccati  in- 
stead of  simply  assuming  its  status  as  the  holotype.  It  should  be  noted  that  Her- 

SIDA21(2);643-650.2004 
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rera-Campos  etal.  (1998) did  not  effecti vol ylectotypify  L'.d/did  when  they  stated 

"TYPE:  BRAZIL,  Minas  Geraes,  Chcquci  nt.  1885  (TDR  holoty  pe) .,:  because  a  single 
specimen  was  not  cited  and  two  specimens  arc  present  in  Vainios  herbarium. 

The  specimen  here  selected  as  the  Icctotype  agrees  well  with  Motyka's 
protologue  and  all  duphcates  ol  this  collection  rex'iewed  by  the  first  author  are 
conspecilic  with  the  specimen  selected  as  the  Icctotype. 

Usnea  alaia  Motyka,  Lich.  gen.  Usnea  2(l);395-396. 1937.  (Figs.  1-2).  Typi;:  BRAZIL. 
MIN.A.S  GeraeS:  Cliequeira.  in  arbore,  188^.  Vainio  .s.n.  -  Litbcncs  Brusihcn^is  lixsiccau  #395 

(!.[:(  TOTM'F:,  here  designated:  "lllR!iVainio  I  lerbanuin  ^0040.3);  IsOl.ECTOTVri":  S! 

Though  U.alata  wasconsidered  adistinct  taxon  by  Herrera-Camposetal.(1998) 
it  seems  likely  that  some  authors  woukl  consider  it  conspecilic  with  U.  suhiitd 

Motyka  (as  redefined  here).  These  two  taxa  diflcr  in  a  nund:)er  of  respects,  how- 
ever, uicluding  the  type  of  angulation  of  the  branches,  structure  and  shape  of 

the  librils,  size  ol  the  apothecia,  and  overall  appearance.  Furthermore,  much 

conlusion  has  apparently  resulted  from  the  fact  that  Motyka  changed  his  in- 
terpretation of  U.  aUiia  prior  to  the  publication  of  the  monograph  and  after  he 

annotated  most  of  the  specimens  cited  therein.  That  Motyka  re-interpreted  U. 

aUita  shortly  belore  its  publication  is  evidenced  by  the  fact  that  many  speci- 

mens in  S  that  were  annotated  by  Motyka  as  L'.  cihila  or "[/  angulata  var.  tdtHd" 
were  cited  by  him  as  paratypes  of  U.  sulcata  van  iicuira  Motyka.  Indeed,  these 

specimens  are  not  relerable  to  U.  alaia  in  the  sense  of  the  type  because  they 

possess  apothecia  that  are  generally  smaller  than  those  of  the  type,  the  branches 

are  angulose  (having  parallel  ridges  or  sharp  foveae)  mstead  of  alate,  the  fibrils 

are  long,  slender,  regular,  and  abundant,  and  the  chemistry  of  the  type  of  U. 

ahita  apparently  differs  from  that  of  IJ. sulcata  var  ncutru.  (Incidentally,  Motyka 

(1937)  reported  the  type  of  L'.  alata  to  have  a  KOH-  medulla;  however  as  re- 

ported by  Herrera-Campos  et  al.  (1998)  the  type  actually  contains  norstictic 
and  connorstictic  acids.)  It  is  tempting  to  consider  the  possibility  that  U.  alata 

represents  the  non-sorediatc,  Icrtile  counterpart  to  L'.  paradoxa  Motyka  (as  de- 
lined  by  Lendemer  &  Tavares  2003). 

11.  Usnea  sulcata  Motyka 

While  the  (irst  author  was  working  with  L'.  an{!^ulata  Acharius,  a  number  of 

problems  in  typitication  and  ta.xonomy  were  encountered  involving  taxa  re- 
cently placed  in  synonymy  with  L/.  ai]\i^ulata  by  other  authors  (Awasthi  1986; 

llerrera-Campos  et  al.  1998;  Ohmura  2001).  One  such  synonym  is  U.  sulcata 
Motyka.  Motyka  (1937)  described  U.  su Icata  without  the  mention  of  soralia  and 

with  the  description  of  smal  I  pruinose  apothecia.  As  Tavares  (2002)  has  noted, 

this  taxon  (originally  described  as  apotheciate)  was  Icctotypified  with  a 

soraliate  specnnen  that  lacked  apothecia  and  the  species  was  then  placed  in 

synonymy  with  U.  angulata  (Aw^asthi  1986).  Usuca  angulata  in  our  opinion  is  a 
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Figs.  1  -l.Usnea  alata.  Fig.  1 .  Lectotype  thallus.  Fig.  2.  Detail  of  lectotype:  strongly  alate  branch  with  "winged"  second- 

ary branch  attachments;  arrow  indicates  cut  through  branch  showing  internal  anatomy.  Scale  bar  =  0.5  cm. 
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soraliate  species  from  eastern  North  America  and  northern  Mexico.  Apparently 

these  names  were  placed  into  synonymy  because  the  lectotype  selected  by 

Awasthi  (1986)  is  densely  soraliate  (not  apotheciate)  and  thus  superficially  simi- 
lar to  IJ.angulata.  All  later  workers  with  the  exception  of  Tavares  (2002)  have 

continued  to  include  U.  sulcata  as  a  synonym  of  U.  angulaia. 

Motyka's  designation  of  the  type  specimen  of  U.  sulcata  was  sun  ply  "Typus 
in  Museo  Botan.  Univ.  Fennicae  in  Turku.— Locus  classicus:  Brasilia,  Minas 

Geraes,  Sitio,  1885  Vainio."  As  noted  by  Tavares  (2002)  there  are  four  specimens 
in  TUR-VAIN  matching  this  description,  one  of  which  (TUR-VAIN  00450)  was 
selected  by  Awasthi  as  the  lectotype.  One  of  us  (JCL)  has  examined  all  four  of 

these  specimens;  three  of  the  four  thalli  are  soraliate  and  thus  not  suitable  can- 
didates lor  lectotypification.  A  fourth  thallus,  though  not  soraliate,  is  small, 

poorly  developed,  and  lacking  apothecia.  This  fourth  specimen  is  a  possible  can- 
didate for  lectotypification  (since  it  does  not  possess  soralia);  however,  it  is  too 

poorly  developed  to  allow  positive  identification  as  U.  sulcata  and  does  not  pos- 
sess apothecia,  a  feature  Motyka  described  in  the  protologue.  It  would  seem, 

therefore,  that  none  of  the  specimens  in  TUR-VAIN  matching  Motyka's  pub- 
lished data  are  ideal  for  lectotypification.  It  should  be  noted  that  Vainio  08Q0) 

stated  that  all  of  the  specimens  of  'V.angulata'  from  Sitio  were  sterile.  Interest- 
ingly, though  the  specimens  at  Turku  that  were  collected  at  Sitio  are  not 

apotheciate,  all  oi  the  other  specimens  we  have  examined  that  Motyka  cited  in 

the  protologue  are  either  apotheciate,  pycnidial,  or  lack  both  apothecia  and 

pycnidia  but  are  not  sorahate.  Likewise,  with  the  exception  of  the  specimens 

distributed  by  Vainio  in  his  Lichenes  Brasilienses  Exsiccati,  all  of  the  exsiccati 

specimens  (that  we  have  examined)  cited  by  Motyka  in  the  protologue  also  are 

either  apotheciate  or  pycnidial.  There  is,  ho\vevcr,  a  specimen  in  Motyka's  her- 
barium (now  at  LBIJ  Libeled  as  having  come  from  Sitio  that  is  apotheciate  and 

it  is  this  specimen  that  we  select  as  the  lectotype. 

The  comparisons  Motyka  (1937)  made  between  U.  sulcata  and  other  taxa 

also  serve  to  confirm  that  the  lectotype  selected  by  Awasthi  conflicts  with  the 

published  diagnosis.  Motyka  contrasted  U.  sulcata  with  U.paradoxa  Motyka,  a 

soraliate  taxon  (see  Lendemer  &  Tavares  2003)  and  placed  in  synonymy  with 

U.  sulcata  a  previously  described  form  and  a  variety  of  U.  angulataiU.  angulata 

forma /erruginea  Krphb.  and  U.  angulata  var  ruhiginosa  Hillmann),  both  of 

which  are  based  on  apotheciate  specimens.  Unfortunately,  the  type  material  of 

U.  angulata  var.  ruhiginosa  Hillmann  was  destroyed  during  Vv'orld  War  11  and 
thus  is  not  available  lor  study.  It  is  retained  here  as  a  questionable  synonym. 

Usnea  sulcata  Motyka  van  sulcata,  Lich.  gen.  Usnea  2(I):478-480.  1937.  (Figs. 
5-6).  Type:  BRAZIL:  MlNAS  GERAfiS:  Sitio,  1883,  Vdinio.s.n.  (LECTOTYPr,  here  designated:  l.BIJ 

#300.7  (i'ragmenr  figured  here). 

=  Usnea  angulata  Achdr\usiormaJerniginca  Krempelhuber,  Flora  61(28 J:437  1878.  Type:  Lure nfe 
&  Hieronymus  s.n.  (Lectotype,  here  designated:  M!;  isoi.ECTOlYPE:  UC!). 
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5. 

V -vtV    ̂ ^^9KSP]7rW J^^  /    i  / — 

\>-v..^Scf.>A"^    -j^  -^                                                                                         /                -VSfe^,'       71K,^I '1 

V  M>        -4. 

6.                                            ̂  
Figs. 3-6. ysneosu/rafflvar.neofro.  Fig. 3. Lectotypethallus.Fig.4.  Detail  of  lectotype:angulose  branch.  (/sne(3  5o/cafo 

var.5o/cofa.  Fig. 5.  Detail  of  lectotype:  arrow  indicates  papillate "winged"secondary  branch  attachment.  Fig. 6.  Lecto- 

type  thallus.  Scale  bar  =  0.5  cm. 
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(?)  =  Usnea  angulata  Acharius  var.  nihif^mosa  Hillmann,  Rcpert.  Spec.  No\'.  Regni  Vcg.  27(16- 
25):291. 1930.  Typf:  BRAZIL:  iVIInus.n  (llOI.OTVri:;  B,  destroyed). 

The  Icctotype  packet  (LBI.  .300.7.)  of  [7.  sulcata  contains  fragments  of  severat 

thalli,  four  of  wliicli  possess  apothecia.  Tlie  fragment  selected  here  as  the  lecto- 
typc  contains  norstictic,  caperatic,  and  connorstictic  acids  by  TLC  (R.C.  Idarris, 

pcrs.  comm.)  and  thus  is  chemically  similar  to  the  type  of  U.  alata  Motylo.  It  is 

important  to  note  that  the  lectotype  selected  here  cHfters  in  appearance  (rom 

the  soraliatc  specimen  previously  selected  as  the  lectotype  (by  Awasthi  1986) 

and  possibly  does  not  represent  part  ol  tine  same  gathering. 

Since  we  ha\'e  shown  here  that  U.  sulcala  Mot\'ka  is  in  (act  an  apotheciatc 
species  from  South  America  the  previously  accepted  synonymy  with  U. 

angulata  Acharius  should  be  rejected.  Lhnca  aui^^ulata  I.  fcrruginca 

Krempefhuber  was  described  without  the  designation  of  a  type;  thus  here  we 

have  chosen  to  select  the  specimen  in  Krempelhubers  herbarium  (M)  as  the 

lectotype.  It  should  be  noted  that  the  I'ed  coloration  which  Krempelhubers  epi- 
thet suggests  is  not  actually  a  pigmentation  ol  the  cortex  such  as  that  seen  in  [7. 

niic7ic;ii.vii  l.l.Tavaresor  U.pcnsylvaiiica  Motyka  but  instead  is  simply  a  discol- 
oration ol  the  entire  collection.  No  other  collection  with  similar  discoloration 

has  been  seen  by  us. 

Motyka  (19.37)  also  described  U.  sulcata  var  ncutra  Motyka  on  the  basis  of 

its  medulla  having  a  negative  KOH  reaction.  Later.  Rizzini  (1952)  elevated  this 

taxon  to  specific  rank.  Subsecjuent  authors  have  not  discussed  this  taxon;  when 

re-evaluatmg  the  status  ol  the  other  apotheciate  angulose  taxa  in  South  America 
it  became  clear  that  IJ.  sulcata  var.  ncutra  was  also  in  need  of  revision.  The  type 

specimen  was  indicated  by  Motyka  (1937)  to  be  in  his  personal  herbarium  (now 

at  LBIJ;  however  no  such  specimen  was  located  m  a  loan  of  specimens  from 

LBL  ol  the  apotheciate  angulose  taxa  discussed  here.  Furthermore,  it  was  also 

clear  that  there  exists  much  contusion  in  the  use  ol  this  name  because  prior  to 

publishing  the  name  U.  sulcata  var  ncutra  Motyka  included  specimens  later 

cited  as  paratypes  ol  L'.  sulcata  var.  ncutra  in  his  concept  of  V.  alata  Motyka.  In 
order  to  allix  the  usage  ol  the  name  L7.  sulcata  var.  ncutra  to  a  specimen,  we 

have  chosen  to  lectotypily  the  name  with  one  of  three  specimens  from  S  match- 

ing the  data  given  in  Motyka  s  protologue.  All  of  these  specimens  differ  chemi- 

cally Irom  the  type  U. sulcata  \'ar.  sulcata  (see  below). 

Usnea  sulcata  Motyka  var.  neuira  Motyka,  Lich.  gen.  Usnea  2(1):480-481. 1937. 
(Figs.  3-4).  Umca  ncHtni  iMotykaj  Rizzini.  l^cvista  Brasil,  Biol..  12(4):page  #.  1952.  Tvm^: 

BRAZIL.  MiNA.s  CiER.-M'S:  Ciade  dc  Caldas.  1879.  Rcgucll  s.n.  (Ll-(  RETYPE,  designated  here:  S! 
#LltitUapotheciate  tragmeni  ligured  here). 

Of  the  specimens  lent  to  the  lirst  author  from  S,  three  specimens  matched  the 

data  given  in  Motykas  protologue  for  the  type  of  (7.  sulcata  var.  ncutra  Motyka. 

Only  the  specimen  selected  here  as  the  lectotype  was  actualh'  identified  as  U. 
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sulcata  var.  neutra  (R.  Santcsson,  undated  annotation)  and  marked  "TYPUS" 

(not  in  Motyka's  hand).  It  is  important  to  note,  however,  that  at  present  we  do 
not  consider  U.  alata  and  U.  suicaia  var  neutra  to  be  synonyms  because  they 

differ  both  chemically  and  morphologically.  We  also  prefer  to  retain  U.  sulcata 
var  neutra  as  distinct  from  U.  sulcata  var  sulcata  because  the  type  specimens 

of  the  two  taxa  also  differ  on  chemical  and  morphological  grounds.  (The  lecto- 
type  of  U.  sulcata  var.  neutra  contains  tine  stictic  acid  complex  in  addition  to 

usnic  and  norstictic  acids  whereas  the  Icctotypes  (selected  here)  of  L^.  a  lata  and 
U.  sulcata  var  sulcata  lack  the  stictic  acid  complex.)  As  noted  above,  Rizzini 

(1952)  elevated  Motykas  epithet  to  specific  rank;  we  however  choose  to  lollow 

Motyka's  original  placement  pending  further  study.  It  should  be  noted  that  U. 
sulcata  var  neutra  Motyka  is  not  synonymous  with  U.  angulata  var  neutra 

Motyka  ex  Rasanen,  a  soraliatc  taxon.  The  latter  name  will  be  treated  in  a  fu- 
ture publication  (kendemer  in  prep.). 
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ABSTRACT 

Oenothera  pennellii  MunziOenothera  sect.  Oenothera subsect.  Nuttintigemmo)  was  recently  placed 

in  synonymy  with  the  widespread  and  variable  O.  pubescens  Willd.  ex  Spreng.  A  series  of  recent  col- 
lections from  Coahuila,  Nuevo  I. eon.  Tamaulipas,  and  Zacatecas,  Mexico,  show  that  O.  pennelUi  is  a 

distinctive,  subacaulescent,  apparently  perennial  species  restricted  to  northeastern  Mexico  at  rela- 
tively high  elevations.  It  is  largely  allopatric  from  the  widespread,  caulescent,  annual  or  biennial  O. 

pubescens.  Like  0.  pubescens,  O.  pennellii  is  a  permanent  translocation  heterozygote  species. 

Key  Wc^rhs:  Oenothera  sect.  Oenothera  subsect.  Nutantigcmn-ia.  evening-primrose,  Mexico, 
Onagraceae 

RESUMEN 

Oenothera  pennellii  Munz  (perteneciente  a  Oenothera  subsect.  Nutantigen^ma)  fue  colocada 

recientemente  en  la  smonimia  de  O.  pubescens  Willd.  ex  Spreng.,  una  especie  muy  variable  y  de  amplia 

distribucibn.  Las  colecciones  procedentes  de  Coahuila,  Nuevo  Leon,  Tamaulipas.  y  Zacatecas  en 

Mexico,  muestran  que  O.  pennellii  es  una  especie  distinguible  por  su  habito  sub-acaulescente  y  que 
aparentemente  esta  restringida  al  noreste  de  Mexico  en  elevaciones  relativamente  altas,  donde  es 

ampliamente  alopatrica  con  O.  pubescens, especie  caulescente,  anual  y  de  amplia  distribucion. 

Oenothera  pennellii  Munz  was  described  in  1939  and  was  maintained  in  Munz's 
treatment  of  all  North  American  Onagraceae  (1965).  Following  detailed  stud- 

ies of  subsect.  Raimannia,  Dietrich  and  Wagner  (1988)  placed  O.  pennellii  in 
synonymy  with  the  widespread  and  variable  O.  pubescens  Willd.  ex  Spreng. 
They  considered  it  a  rare  (five  known  collections)  but  noteworthy  variant 
among  several  in  0.  pubescens  (Dietrich  &  Wagner  1988: 77).  Subsequent  to  that 

study,  many  new  specimens  have  been  collected  m  high-elevation  areas  (2,000- 
3,600  m)  in  the  northeastern  Mexican  states  of  Coahuila,  Nuevo  Leon, 

Tamaulipas,  and  Zacatecas;  most  of  these  collections  are  deposited  at  TEX/LL. 

What  previously  seemed  a  sporadic  variant  now  appears  to  represent  a  distin- 
guishable species  restricted  to  northeastern  Mexico  at  relatively  high  elevations, 

and  largely  allopatric  from  O.  pubescens,  which  ranges  from  Arizona  and  New 

Mexico  to  Guatemala,  and  in  South  America  in  the  Andes  of  Colombia,  Ecua- 

SIDA21(2):  651-655.2004 
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dor,  and  Peru.  The  geographical  ranges  ol  the  two  species  overlap  only  in  Sierra 

del  Carmen  in  Coahuila,  but  the  single  collection  of  0.  piibcsccns  from  there 

was  made  several  hundred  meters  lower  than  the  lowest  l<nown  populations  ot 

O.  penncUii. 

Oenothera  pcnncUii  characteristically  has  small  I  lowers  (petals  6-8  mm 

long)  and  is  subacaulescent,  with  stems  0-2(-4j  cm  long.  In  contrast,  0. 

puhescciis  usually  has  petals  (6-)15-25C-35)  inm  long  and  is  always  caulescent 
with  conspicucuis  stems  up  to  100  cm  long,  even  in  adverse  moisture  regimes. 

Oenol  hern  |n(l)c.scc/;s  never  flowers  from  the  basal  rosette  but  has  I  lowers  formed 

in  the  leaf  axils  near  the  tips  of  the  stems,  as  is  typical  in  the  genus.  It  is  also 

annual  or  biennial,  whereas  O.  pennelUi  appears  to  be  a  short-li\'ed  perennial 

from  an  enlarged  taproot.  On  this  basis  1  am  here  resurrecting  this  regional  en- 

demic to  species  status.  Like  0.  puhescens,  O.  pennellii  is  a  permanent  translo- 

cation heterozygote  (f^TH)  species.  Pollen  fertility  is  about  50%  judging  from 
several  collections (McDonciW  2064, Hi/i (0/1 188.58, 204.52) examined. Permanent 

traiislocation  heterozygosity  has  been  very  important  in  the  evolution  ol  the 

genus  Oeuothera  and  several  other  genera  ot  the  Onagraceae.  The  metacentric 

chromosomes  with  pycnotic,  condensed  proximal  regions  (Kurabayashi  et  al. 

1962;  Cleland  1972;  Raven  1979)  have  been  associated  with  the  regufar  txcur^ 
retice  of  rings  of  chromosomes,  resulting  from  reciprocal  translocations.  The 

phenomenon  of  reciprocal  translocations  reaches  an  end  point  ol  development 

in  the  specialized  system  known  as  PTH.  The  best  known  species  possessing 

this  system  are  the  members  of  Oenothera  subsect.  Oenothera,  in  which  the 
structure  and  mechanisms  were  worked  out  (Cleland  1972;  Harte  1994;  Deitrich 

et  al.  1997).  In  addition  to  the  translocations,  the  system  rec|uires  balanced  le- 
thals,  which  prevent  the  formation  ol  the  homozygous  combinations  (most 

easily  observed  as  ca.  50%  infertile  poUcn),  seff-pollination,  and  alternate  dis- 
juncticMi  of  the  chromosomes  during  meiosis. 

Oenothera  pennellii  ̂ 4unz,  kcafl.  W.  Bot.  2:156,  157.  f939.  (Fig.  1).  Tvph:  Ml-XlCO. 
Nurvo  LrON:  Sierra  Madre  t^ricntal.  Ml.  "1:1  Inliernillo,''  Pablillo,  St:  ot  Galcana,  2.750-2.900 

111,  20jun  Kn4,  /-:VV'  I'fuucU  l7/.^HiiOLOTM'i-:  US-01(i404l9;  Lsorvpr:  PH  not  seen,  PC^M). 

Acaulescent  or  subacaulescent,  short-lived  perennial  herb  from  lairiy  stout  tap- 

root; stems  occasionally  present,  1-4  cm  long.  Rosette  and  caulmc  leaves  2-6(- 

10)  X  0.2-1.5  cm  long,  oblong-lanceolate,  sinuatc-pinnatilid  to  occasionally  re- 
motely serrate  on  smaller  leaves,  strigillose  and  hirtellous,  especially  on  the 

veins.  Flowers  axillary,  arising  among  the  basal  leaves  or  on  the  short  stems. 

Floral  tube  17-.30  mm  long,  nodding  prior  to  anthcsis,  reddish  purple,  sparsely 
hirtellous,  the  hairs  appressed  or  spreading,  and  occasionally  also  strigillose. 

Sepals  rellexed  in  pairs  at  anthcsis,  5-6  mm  long,  oblong-lanceolate,  pubescent, 

free  tips  ca.  0.2  mm  long.  Petals  6-8  mm  long,  about  as  broad,  yellow,  changing 
to  reddish  orange  when  waited,  slightly  notched  apically  with  short  tooth  in 
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Fig.  1 .  Oenothera  pennellii.  A.  Habit  {Hinton  et  al.  20452  &  Wendt  &  Adamcewia  52SQ,  unopened  bud  {Pennell  17139, 

holotype).  B.  Leaf  [Pennell  17139,  holotype).  C.  Inset  showing  pubescence  [Hinton  et  al.  20452).  D.  Flower  with  part  of 

floral  tube,but  not  ovary  (W;nfof7efo/.  7SS58).  E.  Capsule  (Pe/7/7e//77/i9,  holotype).  F.  Seed  (/'eflw// /7/i9,  holotype). 
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notch.  Staminal  filaments  6-7  mm  long,  subequal;  anthers  2-3.2  mm  long;  pol- 
len ca.  50%  fertile.  Style  20-35  mm  long;  stigma  surrounded  by  the  shedding 

anthers  at  anthesis,  the  lobes  ca.  f .5  mm  long.  Capsules  f6-28  mm  long,  cylin- 
drical, thin-walled,  sessile,  hirtellous  and  strigillose,  ca.  3  mm  in  diameter  Seeds 

l-f.2  mm  long,  hght  brown,  globose-obovoid,  with  median  ridge  and  shallowly 
regularly  pitted  surtace. 

Distribution— Oenothera  pennellii  occurs  ni  open  areas  in  mixed  conifer 
(Pinus,  Pseudotsuga,  Abies)  and  Quercus  forests  and  in  subalpme  Pinus  (orest, 
Coahuila,  Nuevo  Leon,  Tamaulipas,  and  Zacatecas,  Mexico,  from  2,000  to  3,600 
m.  Flowering  from  May  through  September 

Specimens  Hxamined:  MEXICO.  Coahuila:  Madera  del  Carmen,  upper  end  of  Dos  Canyon,  at  road 

fork  to  Campo  Uno,  23Jun  1976,  Fryxdl  2715(.\.\..  NY);  Sierra  Madera  del  Carmen,  at  Campo  iil  Tres, 

an  abandoned  logging  camp  in  the  high  country,  129°00'  N.  102°36'  W],  7  Aug  1974,  Wcndt  & 
Adamcewicz  523CiJEX);  Ocampo,  along  old  logging  road,  of  mill  at  Campo  4  adjacent  to  sawdust 

pile,  |28°59'  N.  102°33'  W|.  28  May  1975,  Riskmd  &  Patterson  1826  (LI.);  Sierra  de  Parras,  Pu  rpii.s  4624 
(UC);  Arteaga,  Sierra  Zapaliname,  27  Jun  1990,  Hinton  et  al.  20452  (TEX);  Sierra  del  Coahuila.  2  Jun 

1985  Hinton  ct  al.  18858  (TEX);  Sierra  del  Arteaga,  Canon  de  la  Carbonera,  Las  Vigas.  [25°20'  N,  100°39' 
Wf  s.d,,  ViUarreal  &  (Airranza  3776  (TEX).  Nucvo  Leon:  Picacho  de  San  Onolrc,  ladera  este,  5  Jul 

1985,  McDonald  1662  (TEX).  Tamaulipas:  filo  y  lado  este  de  Pena  Nevada,  5  Jul  1985,  McDonald  1630 

(TEX);  Ivliquihuana.  Sierra  de  Pena  Nevada,  ceja  y  ladera  S  y  SO  [23°  35'  N,  99°  46'  W],  3600  m,  22  Aug 
1986,  McDonald  2064  (MO,  TEX  |2|).  Zacatecas:  Sierra  Madre  Oriental,  Mt.  "El  Temoroso,"  N  of 
Aranzazu,  17  Jul  1934,  Fennel!  /74(i6(US). 

The  five  collections  cited  by  Dietrich  and  Wagner  (f988)  as  the  low-growing 
phenotype  are  a  mix  of  short-stemmed  Oenothera  pubcscens  and  0.  pennellii. 
Three  of  the  collections  represent  O.  pennellii  and  are  cited  above.  The  collec- 

tion from  Sierra  del  Carmen,  Coahuila  (Henrickson  11643  [MO]),  is  0.  puhescens 

but  was  collected  in  a  heavily  grazed  area  and  thus  had  very  short  stems.  Culti- 
vated material  of  this  collection  at  MO  has  stems  up  to  30  cm  long  and  is  atypi- 

cal of  0.  puhescens  only  in  having  flowers  much  smaller  than  usual  (petals  ca.  6 
mm).  Another  collection  {Moore  3157  from  Hidalgo,  MO)  also  is  O.  puhescens 
and  occurs  well  outside  the  range  of  O.  pennellii. 

The  substrate  for  Oenothera  pennellii  is  largely  unknown.  Wendt  & 

Adamcewicz  523C give  the  substrate  as  rhyolite,  and  Pennell  /7466 gives  it  as 

gravelly  andesite,  both  volcanics.  With  the  information  available  it  is  not  pos- 
sible to  ascertain  if  0.  pen  nc/iii  is  restricted  to  volcanic  substrates;  however,  Guy 

Nesom  (pers.  comm.)  indicates  that  the  type  locality  is  gypseous.  Since  lime- 
stone is  very  comiTion  throughout  this  region  it  should  be  looked  for  on  this 

substrate  as  well. 
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ABSTRACT 

A  taxonomic  treatment  is  presented  for  Hymenoxys  subg.  Macdougalia,  which  includes  a  smgle  spe- 
cies, Hymcnoxys  higelovii.  The  treatment  includes  a  discussion  of  the  original  circumscription  of 

Hymenoxys  higelovii  (as  Actinella  higelovii),  the  later  description  of  the  genus  Macdougalia  to  ac- 
commodate this  taxon,  and  the  eventual  placement,  based  on  chemical,  cytological,  and  morpho- 

logical evidence,  of  Macdougalia  within  Hymenoxys  as  a  monotypic  subgenus.  The  treatment  also 

includes  synonyinies  of  Hymenoxys  subg.  Macdougalia  and  Hymenoxys  higelovu,  lectotypilication 

of  Actinella  higelovi  i,  and  a  description  and  range  map  for  Hymenoxys  higelovii. 

RESUMFN 

Se  presenta  un  tratamiento  taxonomico  de  Hymenoxys  subg.  Macdougalia.  que  incluye  una  sola 

especie,  Hymenoxys  higelovii.  El  tratamiento  incluye  una  discusion  de  la  circunscripcion  original  de 

H.  higelovii  (como  Actinella  higelovii),  la  descripcion  del  genero  Macdougalia  para  acomodar  este 

taxon,  y  la  colocacion  eventual,  basada  en  pruebas  quimicas,  citologicas,  y  morfologicas,  de 

Macdougalia  en  Hymenoxys  como  un  subgenero  monotipico.  El  tratamiento  incluye  tambien 

sinonimias  de  Hymenoxys  subg.  Macdougalia  y  Hymenoxys  higelovii,  lectotipificacion  de  Actinella 

higelovii,  y  una  descripcion  y  mapa  de  distribucion  de  Hymenoxys  higelovii 
II. 

Hymenoxys  Cass.  subg.  Macdougalia  (A.  Heller)  Bierner  comprises  only  one 
species,  Hymenoxys  higelovii  (A.  Gray)  K.L.  Parker  This  taxon  was  originally 
described  as  Actinella  higelovii  A.  Gray  Actinella  Pers.  being  the  generic  name 
commonly  used  at  that  time  (e.g.,  Torrey  &  Gray  1842)  for  taxa  now  placed  in 
Tetraneuris  Greene  and  Hymenoxys.  When  describing  Actinella  higelovii,  Gray 
(1853)  made  no  comments  that  would  indicate  any  hesitation  on  his  part  as  to 

its  placement  in  Actinella. 
Later  (1883),  when  Gray  positioned  Actinella  higelovii  in  Actinella  section 

Hymenoxys,  he  commented,  "Connects  [section]  Hymenoxys  with  [section] 
Euactinella,  and  with  section  Dugaldea  [sic]  of  Helenium."  This  statement  indi- 

cates to  me  that  Gray  may  not  have  been  completely  comfortable  with  his  place- 
ment of  this  taxon.  His  section  Hymenoxys  equates  today  with  Hymenoxys  subg. 

Hymenoxys,  Hymenoxys  subg.  Phileozera  (Buckley)  Cockerell  (in  part),  and 
Hymenoxys  subg.  Picradenia  (Hook.)  Cockerell  (Bierner  2001),  his  section 
Euactinella  equates  today  with  Tetraneuris,  Hymenoxys  subg.  Phileozera  (in 
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part),  and  Hymenoxys  subg.  Rydhergia  (Greene)  Bierner  (Bierncr  2001;  Bierner 

&  Turner  2003),  and  his  section  Dugaldea  [sic]  of  Hdcnium  equates  today  with 
Hymenoxys  subg.  Dugaldia  (Cass.)  Bierner  (Bierner  2001). 

Heller  (1898)  seems  to  have  been  even  less  sure  about  its  placement,  as  in- 

dicated by  his  comment,  "In  habit  it  is  more  like  the  genus  Tetrancuris,  but  has 
a  different  involucre,  and  while  its  involucre  is  somewhat  similar  to  that  of  the 

genus  Picniden  ia  [=  Hymenoxys  subg.  Picradcn  ia\.  there  is  a  wide  diflcrence  in 

habit."  His  solution  was  to  describe  the  genus  MacdougaUu  to  accommodate 
this  one  taxon,  a  circumscription  followed  by  Cockerell  (1904),  Rydberg  (1915), 
and  Robinson  (1981).  Other  workers,  such  as  Turner  and  Powell  ( 1 977)  and  Karis 

and  Ryding  (1994),  felt  there  was  no  clear  basis  for  maintaining  Macdougalui  as 
a  separate  genus  and  submerged  it  in  Hymenoxys. 

Spring  et  al.  (1994)  began  their  study  of  chemical  components  of  glandu- 
lar trichomcs  in  Hymenoxys  and  related  genera  by  recognizing  Macdougalia  as 

a  genus  separate  from  Hymenoxys.  By  the  end  of  the  study  they  were  of  the 

opinion,  based  on  sesquiterpene  lactone  and  monotcrpene  glycoside  chemis- 
try, that  Macdougalia  should  be  incorporated  into  a  broader  concept  of 

Hymenoxys.  Likewise,  Bierner  and Jansen  (1998),  who  began  their  study  of  DN  A 

restriction  site  variation  in  Hymenoxysixnd  related  genera  recognizing  Macdowga/ia 
as  a  distinct  genus,  concluded  that  it  is  in  fact  congeneric  with  Hymenoxys.  The 
relationship  of  Macdougalia  to  Hymenoxys  is  further  supported  by  similarities 
of  flavonoid  chemistry  (e.g.,  Wagner  et  al.  1972)  and  chromosome  number,  2 n  = 

30  being  the  chromosome  number  of  H.  bigelovu  (Speese  &  Baldwin  1952; 

Strother  1966;  Bierner  unpublished  and  Parker  &r  McClintock  unpublished- 
see  representative  specimens)  and  the  predominant  number  among  the  diverse 
taxa  of  Hymenoxys  (e.g.,  Speese  &  Baldwin  1952;  Beaman  &  Turner  1962;  Strother 

1966;  Sanderson  1973;  Turner  et  al.  1973).  In  2001,  Bierner  formally  recognized 
Macdougalia  as  a  subgenus  of  Hymenoxys. 

While  Spring  et  al.  (1994)  were  confident  about  the  association  of  Macdou- 

galia with  Hymenoxys,  they  were  less  sure  about  its  relationship  to  other  taxa 
within  Hymenoxys.  The  phenogram  prepared  from  sesquiterpene  lactone  data 

placed  H.  higelovii  (as  Macdougalia  higelovu)  closest  to  H.  hoopesii  of  subg. 
Dugaldia  and  H.  rushy/  of  subg.  Picradenia.  The  strict  consensus  tree  prepared 
by  Bierner  and  Jansen  (1998)  placed  H  higelovu  (as  Macdougalia  higelovu)  in 

the  clade  containing  taxa  of  Hymenoxys  subg.  Dugaldia,  Hymenoxys  subg. 
Picradenia, and  Hymenoxys  subg.  Plummera,  but  no  clear  association  with  any 
species  in  particular  was  apparent. 

Morphology  also  supports  the  placement  of  Macdougalia  in  Hymenoxys. 
The  stems,  peduncles,  receptacles,  ray  florets,  and  disc  florets  of  Hymenoxys 

higelovii  are  very  similar  to  those  of  the  Hymenoxys  species  in  general.  Con- 

versely a  substantial  number  of  morphological  differences  support  the  recog- 
nition oi  Macdougalia  as  a  subgenus. 
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Hymenoxys  higelovii  usually  has  all  simple  leaves  that  are  eglandular  or 

sparsely  glandular  Among  the  other  taxa  of  Hymenoxys,  only  H.  hoopesii  has 

all  simple  leaves,  and  only  H.  texanu  has  leaves  that  are  weakly  to  moderately 

glandular  (all  of  the  other  taxa  have  distinctly  glandular  leaves). 

As  in  essentially  all  of  the  perennial  taxa  of  Hymenoxys  (and  Tetraneuris 

as  well),  the  basal  leaf  bases  of  H.  higelovii  are  persistent  and  tend  to  thicken 

the  caudicesdistally  as  the  plants  age.  The  basal  leaves  of  H.  bigcloviu  however, 

decay  down  to  the  veins  so  that  the  tops  of  the  caudices  usually  appear  to  be 

encased  in  a  strmgy  cocoon.  1  have  observed  this  decay  to  the  veins  occasion- 

ally in  other  taxa  of  Hymenoxys,  but  it  is  unusual  and  never  creates  the  appear- 
ance of  a  stringy  cocoon. 

The  phyllaries  of  Hymenoxys  higelovii  are  in  two  unequal  series,  as  they 

are  in  most  of  the  taxa  of  Hymenoxys  (those  of  subg.  Dugaldia  and  subg. 

Rydbergia  are  m  two  or  three  subequal  series).  The  outer  phyllaries  of  H.  higelovii 

are  basally  connate  only  slightly  to  1/5  their  lengths;  the  outer  phyllaries  of 

the  other  Hymenoxys  taxa  with  two  unequal  series  (except  tor  H.  texana)  are 

basal  ly  connate  1/4  to  2/3  their  lengths.  The  inner  phyllaries  of  H.  bige/ovii  are 

narrowly  lanceolate  to  narrowly  obovate,  have  aristate  apices,  and  very  dis- 
tinctly exceed  the  outer  in  length;  inner  phyllaries  of  the  other  Hymenoxys  taxa 

with  two  unequal  series  are  usually  obovate,  have  acuminate  to  usually  mucr- 
onate  apices,  and  surpass  the  outer  in  length  only  slightly  or  not  at  all. 

The  relationship  of  Hymenoxys  higelovii  to  other  taxa  ot  Hymenoxys  re- 

mains unclear  Its  relatively  large  involucres  (13-20  mm  high  by  23-32  mm  wide) 
might  suggest  a  connection  toH.  hoopesii,  H.  hrandegeei,  or  H.grandiflora,  but 

the  phyllaries  are  very  different.  Perhaps  a  clue  rests  with  some  unusual  popu- 
lations of  H.  richardsomi  var  richardsonii  Irom  Fremont  County  Wyoming  (e.g., 

Fisser661  and  699  [RM],  and  Dorn  3516  [NY,  RM]).  The  phyllaries  look  so  much 

like  those  of  H.  higelovii  that  I  was  convinced  when  I  first  saw  the  specimens 

that  these  plants  represented  an  undescribed  species  belonging  to  subgenus 

Macdougalia,  even  though  the  plants  had  divided  leaves  (blades  are  only  rarely 

divided  into  three  segments  in  H.  higelovii)  and  were  well  separated  geographi- 
cally from  H.  higelovii.  When  I  was  able  to  see  them  in  the  field,  however,  it  was 

obvious  that  they  are  indeed  plants  of  H.  richardsoniiYar.  richardsonii,h\Jt  with 

narrower,  longer,  aristate  inner  phyllaries.  Yet,  this  illustrated  to  me  that  it  is 

not  a  long  morphologic  leap  from  the  involucres  of  H.  bigelovi  i  to  those  of  some 

other  Hymenoxys  species. 

TAXONOMY 

Hymenoxys  subg.  Macdougalia  (A.  Heller)  Bierner,  Lundellia  4:39.  2001. 
Maidougaha  A.  Heller,  Bull.  Torrey  Bot.  Club  25:629. 1898.  TYPE  SPECIES:  Actinella  higelovii  A. 

Gray.  PI.  Wright.  2:96. 1853.  (=  Hymenoxys  higelovii) 

Hymenoxys  higelovii  (A.  Gray)  K.L.  Parker,  Madrono  10T59. 1950.  Basionym:  Actmella 
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higdovii  A.  Gray,  PI.  Wright.  2:96. 1853.  Typf:  U.S.A.  NEW  MEXICO.  Grant  or  Sierra  Co.:  "Cop- 

per Mines  -  on  the  mountains"  (lectotype  label),  17  Apr  1852,  Bigelow  s.n.  (lhctotype  [per  pre- 
vious annotations]  here  designated:  GH!;  probablf  isoi.ectotypes:  NY!,  US-27506!,  US-27507!, 

U5-27508!J.  The  following  notation  in  the  protoiogue,  "On  mountam.s  near  the  copper  mines, 

and  near  the  Mimbres,  New  Mexico;  April,  June,"  indicates  that  Gray  was  looking  at  more 
than  one  Bigelow  collection  when  he  wrote  the  description.  Furthermore,  the  type  sheet  at 

GH  contains  three  Bigelow  specimens,  one  with  the  notation  "Copper  Mines"  (far  right),  an- 
other with  the  notation  "Near  the  Mimbresjune  1852"  (center),  and  another  with  the  nota- 

tion "Copper  Mines  -  on  the  mountains,  April  17. 1852."  (far  left).  The  specimen  to  the  lar  left 
was  already  annotated  as  the  lectotype  when  1  borrowed  it  (no  name  or  date  on  the  label), 

and  I  likewise  annotated  it  as  the  lectotype,  I  did  so  because  there  is  no  doubt  at  all  that  Gray 

was  using  this  specimen;  it  is  the  only  plant  on  the  sheet  that  has  cauline  leaves  that  are 

divided  into  three  segments,  and  the  original  description  includes,  "...foliis  angustissime 

linearibus  rigidis  integerrimis  paucisve  caulinis  trilobis..."  In  addition,  collection  informa- 

tion beneath  the  specimen  includes,  "ActineUa  Bigelovii,  n.  sp.  (PL  Wr)."  The  lectotype  bears 
no  collection  number;  specimens  at  NY  and  US  that  appear  to  be  part  of  ihe  type  collection 

bear  the  number  637.  =  Actmea  Ingdovii  |as  Bigelowiij  (A.  Gray)  Kuntze,  Rev.  Gen.  PI.  h303. 

1891.  =  Macdougalia  higeJovii  (A.  Gray)  A.  Heller,  Bull.  Torrey  Bot.  Club  25:629. 1898.  =  Actmea 
bigelovii  (A.  Gray)  A.  Nelson,  Univ.  Wyoming  Publ.  Sci.,  Bot.  1:139. 1926,  nom.  superflu, 

AclincdgaiUardia  A.  Nelson,  Univ  Wyoming  Publ.  Sci.,  Bot.  1:140,  1926.  TYPE:  U.S.A.  ARIZONA. 

Coconino  Co.:  "Rocky  hillsides,  among  Yellow  Pine  Flagstatf  Ariz."  (holotype  label),  2Jun  1922, 
Hanson  32  (i  lOLOTYi'E:  RM-100733!;  PROBABri^  rsOTYPE:  MO-895987!). 

Polycarpic  perennials.  Caudices  sparingly  branched,  thickened  distally,  usu- 

ally encased  in  a  stringy  cocoon-like  covering  formed  by  the  veins  of  the  decay- 
ing leaf  bases.  Aerial  stems  1-5,  erect,  usually  unbranched  distally,  green 

throughout  to  purple-redtinted  distally  to  purple-red-tinted  throughout,  20- 
70  cm,  sparsely  to  densely  pubescent,  often  tomentose  proximally  eglandular 

or  sparsely  dotted  with  sessile  glands.  Leaves  basal  and  cauline,  alternate,  lin- 

ear to  Imear-lanceolate  to  linear-oblanceolate,  simple  and  entire  or  blades  rarely 
divided  into  three  segments,  glabrous  or  sparsely  to  densely  pubescent, 
eglandular  or  sparsely  dotted  with  impressed  glands;  basal  leaf  bases  expanded, 

clasping,  persistent,  sparsely  to  densely  long-villous-wooUy  Heads  1-5  per  plant, 
usually  borne  singly  but  sometimes  in  paniculiform  arrays.  Peduncles  (1.5-)6- 

20(-29)  cm,  expanded  apically  moderately  to  densely  pubescent,  densely  to- 
mentose distally  beneath  the  involucres,  sparsely  to  moderately  dotted  with 

sessile  glands.  Involucres  hemispheric  to  broadly  campanulate,  13-20  x  23-32 

mm.  Phyllaries  m  2  series;  outer  phyllaries  13-19,  basally  connate  only  slightly 
to  1/5  their  lengths,  green  throughout  or  yellow  to  yellow-green  proximally  and 

green  distally,  often  purple-red  tinted  on  the  margins,  lanceolate  to  narrowly 
lanceolate  or  obovate  to  narrowly  obovate,  7-11  x  1.3-2.8  mm,  weakly  to  mod- 

erately keeled,  apices  acute  to  acuminate,  abaxial  faces  sparsely  to  densely  pu- 
bescent, sparsely  to  moderately  dotted  with  sessile  and  impressed  glands, 

adaxial  faces  glabrous  or  sparsely  pubescent,  eglandular  or  sparsely  dotted  with 

sessile  glands;  inner  phyllaries  13-18,  free,  bodies  yellow  to  yellow-green  and 

scale-like,  usually  green  distally,  often  purple-red  tinted  at  the  apices,  narrowly 
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Fig.  1 .  Known  distribution  of  Hymenoxys  bigelovii. 

lanceolate  to  narrowly  obovate,  8.5-12.6  x  (i.l-)1.5-2.2  mm,  distinctly  surpass- 
ing the  outer,  not  keeled  or  weakly  to  moderately  keeled,  apices  aristate,  abaxial 

faces  glabrous  or  sparsely  pubescent,  eglandular,  adaxial  faces  glabrous, 

eglandular.  Ray  florets  13-15,  pistillate,  fertile;  corollas  yellow,  extending  well 
beyond  the  phyllaries,  13-26  x  5.4-9.5  mm,  lobes  3,  abaxial  faces  glabrous  or 
sparsely  pubescent,  eglandular,  adaxial  faces  glabrous,  eglandular  Disc  florets 

100-250+,  bisexual,  fertile;  corollas  yellow,  cylmdric  to  cylindric  campanulate, 

5.7-7.4  X  0.7-0.9  mm,  lobes  5,  glabrous  or  sparsely  pubescent,  eglandular  Re- 
ceptacles hemispheric  to  globoid  to  ovoid,  paleae  none.  Cypselae  narrowly 

obpyramidal,  4.2-4.7  x  0.9-1.2  mm,  densely  pubescent  with  straight,  forked, 

antrorse  hairs,  eglandular;  pappi  9-ll(-15),  obovate-  to  oblanceolate-aristate,  4.7- 
7.3  x  0.7-1.3  mm.  Chromosome  number,  2n  =  30. 

Flowering  and  Distribution.— Flowering  May  to  June.  Roadsides,  edges  of 

juniper-pine  and  pine  forests,  1375-2470  m.  Central  to  eastern  Arizona  and 
western  New  Mexico  (Fig.  1). 

Representative  specimens  examined.  UNITED  STATES.  ARIZONA.  Apache  Co.:  7  mi  N  of  hwy  264 
on  rd  to  Sawmill,  24  Jun  1965,  Strother  402  (TEX).  Coconino  Co.:  Hwy  89,  ca  13  mi  N  of  IH  40  (jet  in 

Flagstaff  J  at  turnoff  to  Sunset  Crater  National  Monument,  20  May  1989,  Burner  89-25  (ARIZ,  TEX); 
7  mi  NE  of  Strawberry,  29  May  1966,  Lehto  6311  (ASU);  26  mi  E  of  Strawberry,  2n  =  30, 16  Jun  1947, 
Parker  &r  McCluUock  6851  (ARIZ);  ca  10  mi  S  of  Flagstaff  on  hwy  79, 14 Jun  1963,  Si  rother  339  (TEX). 

Gila  Co.:  Barnhart  Pass,  Mazatzal  Mts,  15  May  1935,  Collont  299  (ARIZ);  20  mi  SW  of  Young,  Sierra 

Ancfia  Mts,  1  May  1947,  Parker  531  (ARIZ);  5  mi  N  of  Young,  Pleasant  Valley,  14  Jun  1947,  Parker  & 

McClintock6692  (ARIZ,  TEX).  Greenlee  Co.:  20  mi  N  of  Clifton,  7Jun  1933,  Maguire et  al.  11865 (ARIZ). 
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Navajo  Co.:  Hwy  60, 12.8  mi  SW  of  hwy  260  (jct  m  Show  Low),  2n  =  1511, 19  May  1988.  Bicnwr  88-54 

(ARIZ,  TF.X);  Lakeside,  White  Mts,  9]un  1928,  Harrison  5467(AR1Z,  LL).  Pima  Co.:  3  mi  up  Mt.  Ix^m- 

mon  Rd  pa.st  entrance  sign  toC^oi-onado  Foi-cst.  31  Ma\- 1967.  Mears  1663h(JEX).  NEW  MEXICO.  Cairon 
Co.:  just  W  ol  Luna.  23 Jun  1965,  S/  rolhcr  .594  (TLX).  Cibola  Co.:  Near  Bluewaicr  Canyon  Ham,  12  mi 

S  of  Bluewater.  20  May  1936,  Parker  &x  Parker  3481  (ARIZ);  Gram  Co.:  near  Santa  Rita  Copper  Mmes 

(Santa  Rita  del  Cobre).  22  mi  H  of  Silver  City  18  May  1936,  Parker  &r  Parker  3452  (ARIZ). 

Note.— More  than  70  specimens  were  examined  for  this  treatment.  Those  hsted 
above  were  chosen  as  representative  of  the  geographic  distribution  and  mor- 

phologic variation  of  Hymenoxys  higclovii. 
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BOOK  NOTICE 

David  J.  Wish  art.  2004.  Encyclopedia  of  the  Great  Plains.  (ISBN  0-8032-4787-7, 

hbk.).  The  University  of  Nebraska  Press,  P.O.  Box  84555,  Lincoln,  NE  68501- 

4555,  U.S.A.  (Orders:  402-472-3584,  Fax:  402-472-621 4,  www.unp.unl.edu) 

$75.00,  919  pp.,  b/w  photos,  8  1/2"  x  11". 

Publisher  Comments:  "The  Great  Plains  is  a  vast  expanse  oi  grasslands  stretching  (roiri  the  Rocky 
Mountains  to  the  Missouri  River  and  from  the  Rio  Grande  to  the  coniferous  forests  of  Canada— an 

area  more  than  eighteen  hundred  miles  from  north  to  south  and  more  than  five  hundred  miles  from 

east  to  west.  The  Great  Plains  region  includes  all  or  parts  of  Texas,  New  Mexico,  Okhihoma,  Kansas, 

Colorado,  Nebraska,  Wyoming,  South  Dakota,  North  Dakota,  Montana,  Alberta,  Saskatchewan,  and 

Manitoba.  The  region,  once  labeled  "the  Great  American  Desert,"  is  now  more  often  called  the  "heart- 

land," or,  sometimes,  "the  breadbasketof  the  world."  Its  immense  distances,  flowing  grasslands,  sparse 
population,  enveloping  horizons,  and  dominating  sky  convey  a  sense  of  expansiveness,  even  empti- 

ness or  loneliness,  a  reaction  to  too  much  space  and  ones  own  ineager  presence  in  it." 

"With  1,316  entries  contributed  by  more  than  one  thousand  scholars,  this  groundbreaking  ref- 
erence work  captures  what  is  vital  and  interesting  about  the  Great  Plains-from  its  temperamental 

climate  to  its  images  and  icons,  its  historical  character,  its  folklore,  and  its  politics.  Thoroughly  illus- 
trated, annotated,  indexed,  this  remarkable  compendium  of  information  and  analysis  will  prove  the 

definitive  and  indispensable  resource  on  the  Great  Plains  for  many  years  to  come," 
What  an  impressive  book  this  is.  The  27  chapters  range  from  African  Americans  to  Water  with 

each  chapter  being  introduced  with  a  major  essay  or  synthesis  of  the  topic.  I  explored  the  index  to 

see  what  was  listed  under  "Cotton."  There  is  a  nice  summary  of  Cotton  {Gossypium  hirsutum )  and  an 
impressive  b/wphotoof  a  Cotton  field  in  West  Texas.  I  looked  up  to  see  what  information  was  avail- 

able on  the  flora  and  there  is  a  relatively  short  entry  yet  a  nice  summary,  provided  under  the  Chap- 

ter, Physical  Environment.  "More  than  2,900  species  of  vascular  plants  from  some  730  genera  in  159 

families  grow  in  the  Great  Plains."  The  author  of  this  entry  cites  none  other  than  the  Flora  of  the 
Great  Plains  (1986).-B(;irne3/  Lipscomb,  Botanical  Research  Institute  ojTexas,  509  Pecan  Street,  tort 
Worth,  TX  76102-i060,  U.S.A. 
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ABSTRACT 

Erigeronglaciahs  (Nutt.)  A.  Nels.  (=  E.  callicmthenius  Greene)  is  recognized  as  a  species  separate  trom 

E.  peregrinus  (Banks  ex  PurshJ  Greene.  It  has  most  recently  been  treated  as  E.  pcregrinus  subsp. 
ctildanthemus.  Intermediates  between  E.  glflcia  lis  and  E.  peregrin  us  do  occur  but  the  two  species  are 

mostly  distinct  even  where  in  close  contact  in  Washington  and  British  Columbia;  intermediates  are 

uncommon  or  absent  as  E.  glacialis  at  the  western  edge  of  its  range  is  contiguous  or  perhaps  inter- 
mittently sympatric  with  E.  peregrinus  northward  into  Alaska.  Erigeron  glacialis  van  hirsutus  (Cronq.) 

Nesom,  comb.  nov„  is  proposed  in  order  to  complete  the  alternate  taxonomy  If  Cronquist  s  recogni- 
tion of  two  subspecies  within  £.  peregrinus  is  to  be  followed,  the  name  E.  peregrinus  subsp. 

caUianthemus  (1943)  is  incorrect,  the  precedent  for  a  name  at  that  rank  set  by  £.  salsuginosus  subsp. 

angusti/olius  (1906). 

RESUMEN 

Erigeron  glacialis  (Nutt.)  A.  Nels.  (=  E.  caUianthemus  Greene)  se  reconoce  como  una  especie  dilerente 

de  E.  peregrinus  (Banks  ex  Pursh)  Greene.  Ha  sido  tratada  recientemente  como  E.  peregrinus  subsp. 

caUianthemus.  Seencuentran  intermediosentre  E.  glacialis  y  E.  peregrin  us  pero  iasdosespeciesson 

muy  distintas  incluso  cuando  estan  en  contacto  en  Washington  y  en  Columbia  Britanica;  los 

intermedios  son  raros  o  ausentes  ya  que  £.  glacialis  en  el  limite  Oeste  de  su  area  vive  contiguo  o  quizas 

intermitentemente  simpatrico  con  E.  peregrinus  hacia  el  Norte  hasta  Alaska.  Se  propone  Erigeron 

glacialis  van  hirsutus  (Cronq.)  Nesom,  comb,  nov.,  para  completar  la  taxonomia  alternativa.  Si  se  sigue 

el  reconocimiento  de  Cronquist  de  dos  subespecies  en  E.  peregrinus.  el  nombre  E.  peregrinus  subsp. 

caUianthemus  (1943)  es  incorrecto,  el  precedente  de  un  nombre  en  ese  rango  esta  establecido  por  E. 

sfllsuginosus  subsp.  angusti/olius  (1906). 

A  taxon  previously  known  as  Erigeron  salsuginosus  (Richards,  ex  R.  Br)  A.  Gray 
was  united  by  Cronquist  (1943)  at  subspecific  rank  with  E.  peregrinus  (Banks  ex 
Pursh)  Greene.  Cronquist  observed  that  Erigeron  (Aster) glacialis  (Nutt.)  A.  Nels. 
is  the  oldest  name  at  specific  rank  to  replace  the  misapplied  E.  salsuginosus  but 
that  the  type  of  E.  caUianthemus  Greene  is  more  representative  of  the  taxon,  thus 
he  used  the  latter  for  the  name  at  subspecific  rank  (see  nomenclatural  summary 
below).  He  later  (1947)  recognized  several  varieties  within  each  subspecies. 

Erigeron  peregrinus  subsp.  caUianthemus  is  widely  distributed  in  the 
mountains  of  the  western  U.S.A.  and  southwestern  Canada,  while  E.  peregrinus 

subsp.  peregrinus  occurs  m  coastal  and  near  coastal  habitats  from  southern 

Alaska  to  the  northwestern  conterminous  U.S.A.  Their  ranges  are  largely  dis- 
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tinct  (Fig.  1)  bur  the  occurrence  of  intermediates  in  Washington  and  British 
Columbia  suggested  to  Cronquist  (1947)  that  the  two  taxa  were  best  treated 
whthin  a  single  species,  a  taxonoinic  arrangement  that  has  since  been  followed 

in  accounts  of  North  American  Hngcwn.  Douglas  et  al.  (1998,  p.  252)  also  noted 

that  the  subspecies  "intergrade"  where  ranges  overlap.  My  observation,  in  con- 
trast, is  that  intermediates  do  occur  but  that  even  where  they  overlap  or  are  in 

close  contact  in  Washington  and  British  Cobunbia,  populations  of  'good'  subsp. 
peregnnu.s(withoutsignsof  intermediacy) and  good' subsp.ttjH; cm thcmu.s are more  common. 

The  distribution  of  subsp.  peregr'mits  runs  from  the  Kamchatka  area  of 
the  Russian  Far  East  (Commander  Islands:  Botschantzev  1959;  Czerepanov  1995) 

across  the  Aleutian  Islands,  southern-central  Alaska,  southwestern  Yukon,  and 

southward  along  the  Alaskan-British  Columbian  archipelago  into  western 
Washington  and  northwest  Oregon  (Fig.  1;  more  detailed  maps  in  1  lulten  1950, 

1968;  Cody  2000).  From  the  Yukon  region,  it  trails  southward  in  a  relatively 

thin  line  along  the  Pacific;  as  noted  by  Douglas  et  al.  (1998),  it  is  "'common  in 
and  west  ol  the  Coast-Cascade  Mountains,  rare  east  of  the  Coast-Cascade  Moun- 

tains." Calder  and  Taylor  CI968,  p.  533)  observed  that  in  the  Queen  Charlotte 
Islands  "a  (ew  collections  [ol  subsp.  pcrcgrinus  sensu  stricto]  show  a  tendency 
towards  ssp.  callianthemus  as  the  mvolucral  bracts  arc  not  conspicuously  vil- 

lous and  tend  to  be  slightly  glandular" 
Subspecies  cu  Hit; nt hennas  is  widely  distributed  and  relatively  abundant  in 

montane  regions  throughout  the  western  U.S.A.  as  well  as  in  southwestern 

Alberta  and  British  Columbia.  At  the  western  edge  of  its  range  from  British 

Columbia  northward  into  Alaska,  it  is  contiguous  and  perhaps  intermittently 
sympatric  with  subsp,  pcrcgrinus.  Subsp.  callianthemus  is  absent  from  the 

Queen  Charlotte  Islands  (Calder  &  Taylor  1968)  and  absent  or  rare  in  other  in- 

sular portions  of  the  Alaskan-British  Colum  bian  archipelago.  It  is  rare  in  south- 
western Yukon  and  southeastern  Alaska,  apparently  growing  within  the  range 

of  subsp.  peregri  n  us.  Scoggan  (1979)  recorded  subsp.  pcregri  n us  for  Alberta,  but 
this  probably  is  based  on  plants  such  as  Breitung  16978  (BRIT)  from  Waterton 

Lakes  National  Park,  which  have  phyllaries  stipitate-glandular  and  also  sparsely 

villosulouson  the  proximal  half,  "determined  by  A.  Cronquist"  as  E.  peregri nu,"^ 
subsp.  calUanthcinus  var  scaposus.  Typical  subsp.cu//iti/U/icmu.s  is  the  common 
form  in  the  same  region. 

In  the  U.S.A.,  subsp.  pcrcgrinus  occurs  in  Whatcom,  Skagit,  Snohomish, 
King,  and  l\Kulic  counties,  Washington,  and  Clatsop  Co.,  Oregon.  Hrigcron 
pcrcgrinus  var  ihonipsomi  occurs  in  Grays  Harbor  Co.,  Washington.  Typical 

subsp.  callianthemus  is  known  from  Whatcom,  Snohomish,  and  King  coun- 
ties, and  it  also  occurs  in  Clallam  and  Jefferson  counties  of  the  Olympic  penin- 
sula, Washington,  immediately  north  of  Grays  Harbor  Co.  In  Oregon,  it  occurs 

in  Tillamook  Co.,  immediately  south  of  Clatsop  Co. 
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A  Erigeron  peregrinus 

0  Erigeron  glacialis 

Fig  J.  Summary  distribution  of  fr/jeronperegr/'/ioi  and  f.g/fldfl//5Jhe  distribution  of  f.peregr/V?u5  continues  westward 
along  the  Aleutian  Islands  and  into  the  Kamchatka  region. 
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In  the  view  here,  subsp.  peregrinus  and  subsp.  callianthemus  are  reason- 

ably treated  as  separate  species,  E.  peregrinus  and  E.glacialis,  apparently  occa- 

sionally hybridizing  but  not  mtergrading  m  a  sense  that  would  imply  the  ex- 
istence of  a  zone  of  intermediacy  reflecting  continuous  gene  exchange.  The  two 

species  can  be  identified  by  the  following  morphological  contrasts. 

Phyllaries  eglandular  or  sparsely  sessile-glandular  at  the  apices,  rarely  sparsely  glan- 

dular over  the  surface,  sparsely  to  moderately  villous-hirsute  on  surfaces,  margins 
usually  cil  ate     Erigeron  peregrinus 

Phyllaries  densely  and  evenly  stipitate^glandular,  without  other  hairs  or  rarely  sparsely 
villous  on  surfaces  and  margins  of  outer  phyllaries    Erigeron  glacialis 

Cronquist  (1955)  noted  other  distinctions  of  E.  peregri  nus  (vs.  E.glacialis):  leaves 

often  toothed  (vs.  usually  entire),  often  soft-pubescent  (vs.  usually  glabrous), 
peduncular  hairs  rather  loose  (vs.  close),  but  these  are  less  diagnostic. 

Choice  of  specific  over  infraspecific  rank  in  this  case  emphasizes  three 
factors: 

(1)  Reproductive  isolation,  although  incomplete,  apparently  exists  between 

E.glacialis  and  E.  peregrinus,  as  noted  above. 

(2)  The  distinction  between  E.glacialis  and  E.  peregrinus  is  analogous  to 

that  between  other  closely  related  species  of  Erigeron,  where  relatively  small 

but  consistent  and  conspicuous  differences  in  vestiture  are  significant  (e.g.,  E. 

compactus-E.  consimilis;  E.  ursinus-E.  gracilis;  E.  caespitosus-E.  ahajocnsis;  E. 

tracy  i  (E.  colomexicanus)-E.  flagellaris;  E.  e  ngelmannji-E.  pumilus]  and  E.f  lettii- 

E.algidus-E.  simplex/ grandiflorus). 
(3)  Erigeron  glacialis  may  be  as  closely  related  to  E.  howellii  (A.  Gray)  A. 

Gray  as  to  E.  peregrinus.  These  three  species  form  a  morphological  unit  and  ap- 
parently are  more  closely  related  among  themselves  than  to  any  other  species. 

Erigeron  howellii,  which  is  essentially  endemic  to  an  area  along  the  Columbia 

River  in  Oregon  and  Washington,  differs  from  E.glacialis  in  its  distally  strigillose 

but  otherwise  glabrous  stems  (vs.  stems  strigillose,  more  densely  so  distally), 

more  consistently  spatulate  basal  and  lower  cauline  leaves  (vs.  leaves  Imear- 
oblanceolate  to  broadly  lanceolate  or  spatulate),  consistently  white  rays  (vs. 

rays  blue  to  rose-purple  or  pink,  less  commonly  white  to  pale  blue),  and  habi- 

tats mostly  at  lower  elevation.  Erigeron  howellii  and  E.glacialis  are  nearly  iden- 

tical in  involucral  vestiture,  and  a  reasonable  hypothesis  is  that  the  narrow  en- 

demic and  E.glacialis  are  sister  species.  This  is  not  intended  as  a  "cladistic 

argument"  tor  recognition  ol  E.glacialis  at  specific  rank,  and  it  is  clear  that  E. 
glacialis  is  more  strongly  differerentiated  from  E.  howellii  than  Irom  E. 

peregrinus,  but  it  adds  a  line  of  evidence  for  consideration  m  this  admittedly 

subjective  decision  concerning  choice  of  rank. 

Erigeron  peregrinus  (Banks  ex  Pursh)  Greene,  Pittonia  3:166. 1897.  Aster perej^^rinus 
Banks  ex  Pursh,  Fl.  Anier.  Septent.  2:556.  1814.  TYPli;  U.S.A.  ALASKA.  Unalaschka,  D.  Nchon 
.s.n.  (HOLOTYPE:  BM), 



NESOM,  ERIGERON  PEREGRINUS  AND  ERIGERON  GLACIALIS  669 

Phyllaries  moderately  to  densely  hirsute  to  villous-hirsute  on  the  surfaces,  margins 
ciliate;  ray  corollas  purplish  to  pink  or  white;  upland  habitats    Erigeron  peregrinus 

var  peregrinus 

Phyllaries  very  sparsely  villous-hirsute  to  glabrous  on  the  surfaces,  margins  ciliate;  ray 
corollas  white;sphagnum  bogs   Erigeron  peregrinus  var.thompsonii 

Erigeron  peregrinus  (Banks  ex  Pursh)  Greene  var.  peregrinus 

Erigeron  unalaschkensis  Less.,  Linnaea  6:122. 1831. 

Erigeron  peregrinus  (Banks  ex  Pursh)  Greene  var  dawsonii  Greene,  Pittonia  3:166. 1897. 

Erigeron  peregrinus  var  dawsonii  was  described  from  the  Queen  Charlotte  Is- 

lands, where  var.  peregrinus  is  abundant.  Calder  and  Taylor  (1968)  did  not  rec- 
ognize var.  dawsonii,  noting  that  populational  variants  include  plants  of  both 

varieties  and  numerous  intermediates. 

Cronquist  (1955,  p.  188)  noted  that  "A  phase  of  ssp.  peregrinus,  resembling 
var.  peregrinus  but  perhaps  properly  to  be  segregated,  occurs  on  Saddle  Mt.  in 

Clatsop  Co.,  Oreg."  Chambers  (pers.  comm.)  observes  that  these  plants  "com- 

bine the  genetic  traits  of  glacialis  and  peregrinus"  with  villous  hairs  most  abun- 
dant on  the  outer  phyllaries,  dense  glandular  indument  on  the  inner  phyllar- 

ies. They  are  perhaps  "best  interpreted  as  derived  from  a  history  of  gene 
exchange  between  E.  peregrinus  and  E.  glacialis,  along  with  segregation  and 

recombination  of  the  genes  affecting  the  principal  morphological  differences 

in  pubescence.  'Good'  peregri  nus  has  not  yet  been  found  in  this  part  of  the  state, 

but  'good' g/aciaHs  is  present  nearby." 
Erigeron  peregrinus  (Banks  ex  Pursh)  Greene  var  thompsonii  (Blake  ex  J.W. 

Thompson)  Cronquist,  Brittonia  6:144. 1947.  Erigeron  thompsonu  Blake  ex  j.w. 
Thompson,  Rhodora  34:238. 1932.  Type:  U.S.A.  WASHINGTON.  GR-WS  Harbor  Co.:  open  bog 

near  Lake  Qumauh,  10  Jul  1931,  J.W.  Thompson  7336  (holoTYPE:  USI;  ISOTYPES:  GH!,  K,  MOI, 

UC).  From  details  and  wording  of  the  protologue  and  description,  it  seems  clear  that  Blake 

wrote  both;  he  was  not  credited  by  Thompson,  however,  other  than  being  cited  as  sole  author 

of  the  name  and  the  authorhip  must  be  attributed  to  Thompson  as  "ex"  rather  than  "in." 

Cronquist  (1947,  p.  148)  observed  that  var  thompsonii  "is  in  a  sense  intermedi- 

ate between  [E.glacialis  and  E  peregrinus]  and  intergrades  both  ways."  The  taxo- 
nomic  status  and  evolutionary  relationships  of  this  taxon,  which  is  endemic  to 

a  small  area  of  the  Olympic  peninsula  in  western  Washington,  need  to  be  in- 
vestigated in  more  detail. 

Erigeron  glacialis  (Nutt.)  A.  Nels.,  Bot.  Gaz.  37:270.  1904.  Aster glaaahs  Nutt.,  Trans. 
Amer.  Philos.  Soc.  n.  sen  7:291. 1840.  Erigeron  salsuginosus  (Richards,  ex  R.  Br)  A.  Gray  var. 

glacialis  (Nutt.)  A.  Gray  Synopt.  Fl.  N.  Amer  1,  pt.  2:209. 1884.  TYPE:  U.S.A.  Nuttall's  protologue 

observed  that  the  habitat  of  A.g!acia/is  was  "with  the  preceding"  species,  Aster  andinus  Nutt. 

[=Symphyotrichum  spalhulatumiLindl.)  Nesom],  which  was  noted  to  have  been  collected  "on 
the  highest  summits  oi  the  Rocky  Mountains,  near  the  line  of  perpetual  snow,  in  42".  About 

ten  thousand  feet  above  the  level  of  the  sea.  Near  summit  of  Thornberg's  Ridge,  where  we 
made  an  ineffectual  attempt  to  cross  the  Northern  Andes,  in  August,  still  deeply  buried  in 

snow."  Gray  saw  the  specimen— "Nutt. I"  as  indicated  in  Torrey  and  Gray  (1841,  p.  155)  and  later 
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noted  (1884,  p.  209)  "lirst  coll.  by  Nuttall  in  Wyoming."  According  to  Graustein  (l%7j,  it  is 

likely  that  Nutiall's  group  was  on  or  neai-  llyndman  Peak  (Blaine  Co.,  Idalio),  at  ilie  place 

they  called  Thornberg's  Ridge  or  Thornbcrgs  Pass  on  12-13  Aug  18.34,  this  conlirmcd  l:)y  the 

e.vpcdicion  narrative  reproduced  in  McKclvcy  (W')5).  (llOLOTYPr:  PH;  iKil.OTYPE  fragment: 
CAS). 

Stems  densely  strigillose  with  loosely  appressed,  slightly  crinkled  hairs,  most  densely 

strigillose  close  beneath  the  heads;  leaves  glabrotis  to  short- villous  on  both  surfaces 
   Erigeron  glacialis  var.  glacialis 

Stems  hirsute  to  hirsute-villous;  leaves  hirsute  to  hirsute-villous  on  both  surfaces 

   Erigeron  glacialis  var  hirsutus 

Erigeron  glacialis  (Nutt.)  A.  Nels.  var.  glacialis 

fin^i^croM  ctil/unK  Ik-Ill  11. sCircene,  Leal  I  Bot.Obscr\.Cnt.  2:197. 1912.  J;  ri^ijcroii /'crt'^ijri  mis  (Banks  e,\ 
Pursh)  Greene  subsp.  caUianihemus  (Greene)  Cronq.,  Rhodora  45:204,  1943.  tvigcron 

pcrcf^^rinus  (Banks  ex  Pursh)  Greene  var  eucallianthemusCvonL{.,  Brittonia  6:145. 1947,  Eri- 

v^civn  peicijriiui.s  (Banl<s  e.x  Pui'shj  Greene  var  ctrl/iaiKlu'mii.s  (Greene)  Cronq.,  Uni\'  Wash, 
I'ubl,  Biol.  17(5):188. 1955  (m  clave), 

A.ster  .stil.si(^i;iii(i.st(.s  Richards,  ex  R.  Br  var  anguslifolius  A.  Gray,  Bot.  Calif.  P325,  1876,  lirigcivn 

sa  hug}  noiUi  (Richards,  ex  R.  Br)  A.  Gray  var  a  ngust  i/o/i  us  (A,  Gray)  A,  Gra)',  Proc,  Amer  Acad, 
Arts  16:93.  1880,  Eyigcnm  angusttjolius  (A,  Gray)  Rydb,,  Bull,  Torrey  Boi.  Club  24:295,  1897, 

hiigewn  .si(lMi_t;iii(i.sii,s  (Richards,  ex  R.  Br)  A.Gray  subsp.  (int^N.sl  i/oli  ii.s  (A.  Gray)  Piper,  Contr 

U.S.  Natl,  Herb,  11:565.  1906.  Erigeron  pcrcgnnus  (Banks  ex  Pursh)  Greene  var.  «n_i,'iis(i/<)/iii.s 
(A.  Gray)  Cronq.,  Brittonia  6:147. 1947. 

Aslcr  salsugmosus  Richartls,  ex  R.  Br  van  scaposus  Torr  &  A,  Gray  Id.  N,  Amer  2:503.  1841,  Eri- 
gcror\  percgrinus  (Banks  ex  Pursh)  Greene  var  scaposus  (Torr  &  A.  GrayJ  Cionq.,  Brittonia  6: 

146. 1947.  triage  ro  lit  (I  (I  id  II  (hem  lis  Greene  \'ar  sc£ipo.siis(Torr&  A,Gray)Breitung.  Canad,  I  acid- 
Naturalist  71:69. 1957. 

As  earlier  observed  (Ncsom  1992,  p.  190),  within  Erigeron  percgrinus  subsp. 

callia  nthemus,  var.  scaposus  and  var.  a  ngustijolius  can  be  recognized  apart  t  roni 

var.  aillianLhcn]us  "only  as  arbitrarily  distinguished  and  mtergrading  popula- 

tions." Douglas  et  al.  (1998)  also  noted  that  the  varieties  "olten  grow  together 

and  show  a  continuous  variation."  Crontjuist  (1947,  p.  148)  regarded  var.  scaposus 

as  a  "reduced  alpine  phase"  with  the  dwarfing  "probably  genetical  ly  controlled," 

but  he  observed  that  it  "intergrades  profusely  with  var  cucaUianthcmus ...  and 

both  are  often  present  in  the  same  collection."  Var.  angustifolius,  also,  was  seen 
by  Cronquist  to  be  strongly  intergrading  with  other  expressions  of  the  species. 

If  Erigeronglc/cialLsismaintainedatinfraspecific  rank  within  E. percgrinus, 

the  taxon  E.  pcrcgnnus  subsp.  callianthcmus  (sensu  Cronquist)  includes  all 

varietal  taxa,  but  if  the  widespread  entity  identilied  by  Cronquist  as  E. 

percgrinus  var  callianthcmus  is  interpreted  to  include  either  var  scaposus  or 

var.  angustifolius  or  both,  it  should  be  recognized  that  both  latter  names  at  va- 
rietal rank  have  precedence  over  var  callianthcmus  (var  scaposus  the  oldest).  If 

any  of  these  varieties  arc  to  be  recognized  within  E.  glacialis,  the  type  of  E. 

glacialis  represents  the  alpine  lorm  treated  as  var.  scaposus.  In  the  taxonomic 

alternative  proposed  here,  all  three  ot  these  taxa  are  included  within  Erigeron 

glacuilis  var  glacialis. 
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Further  complicating  the  nomenclature  is  the  observation  that  the  earliest 
name  at  subspecific  rank  in  this  whole  complex  is  Erigeron  salsuginosus  subsp. 

angustifolius  (A.  Gray)  Piper,  from  1915,  rendering  Cronquist's  combination  in 
1943  based  on  E.  c alii anth emus  mcorrect  (superfluous,  because  it  included  the 

type  of  "subsp.  angustifolius'').  Thus,  if  one  desires  to  follow  Cronquist's  concept 

of  recognizing  two  subspecies  within  E  peregrinus,  the  one  he  treated  as  "subsp. 
callianthemus''  requires  a  new  combination,  based  on  Gray's  original  Aster 
salsuginosus  var  angustifolius. 

Erigeron  glacialis  (Nutt.)  A.  Nels.  var  hirsutus  (Cronq.)  Nesom,  comb,  nov  Eri- 
geron  peregrinus  (Banks  ex  Pursh)  Greene  var.  hirsutus  Cronq.,  Brittonia  6:147.  1947.  Type: 

U.S.A.  CALIFORNIA.  [Tuolumne  Co.]:  Yosemite  National  Park,  vicinity  of  Lake  Tenaya,  8300 

ft, Jun  1902,  H.M.  Hall  and  E.C.  Babcock  3506B  (holotype:  UC). 

Variety  hirsutus  is  restricted  to  the  seven  southernmost  counties  in  the  range 
of  the  species  in  California  (Fresno,  Inyo,  Madera,  Mariposa,  Mono,  Tulare,  and 
Tuolumne  cos.)  and  in  Mineral  Co.,  Nevada.  I  also  have  seen  plants  of  typical  E. 

glacialis  and  intergrades  toward  var  hirsutus  from  Mono,  Tulare,  Fresno,  and 
Inyo  COS.,  but  they  apparently  are  less  common  than  those  identified  as  typical 
var  hirsutus. 
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ABSTRACT 

Erigeron  maniopotamicus  G.L.  Nesom  63:  T.W  Nelson,  sp.  nov,  a  member  of  the  E.  eaton^  i  alliance,  ap- 

parently is  endemic  to  east-central  Humboldt  County  and  {immediately  adjacent  Trinity  County,  Cali- 
fornia. It  is  sympatric  with  E  rohustwrhui  it  perhaps  is  more  closely  related  to  E.  ealonii  or  E  Icisscnianus. 

RESUMEN 

Erigeron  maniopotamicus  G.L.  Nesom  &  T.W.  Nelson,  sp.  nov.,  un  miembro  del  grupo  E  eatonii, 

aparentementeesendemico del  Este-centro del  condadode  Humboldt  y  el  inmediatamenteadyacente 
condado  de  Trinity,  California.  F.s  simpatrico  con  E.  robustior  pero  quizas  esta  mas  cercanamente 
relacionado  con  E.  eatonii  o  E.  Jassenianus. 

In  preparation  of  a  taxonomic  treatment  of  Erigeron  by  Nesom  for  Flora  of  Nortfi 

America,  tliree  collections  (HSC)  from  Humboldt  Co.,  California,  appeared  di- 
vergent from  known  taxa  of  the  genus.  During  a  study  of  the  Erigeron  eatonii 

A.  Gray  alliance,  Strother  (1987,  by  annotation)  identified  these  collections  as 

"E  decumhens  var  robustior  vel  aff.,"  but  he  did  not  comment  on  them  in  a  re- 
lated publication  (Strother  &  Ferlatte  1988).  Nesom  (2004)  noted  that  they 

might  represent  an  undescribed  entity.  One  of  the  three  original  HSC  collec- 
tions was  made  by  a  coauthor  of  the  current  report  (Nelson),  and  in  order  to 

investigate  their  identity,  he  subsequently  made  two  additional  collections  of 
the  same  entity  from  the  same  area.  These  plants  occur  withm  the  geographic 

range  of  E.  robustior  (Cronq.)  Nesom  but  are  morphologically  distinct.  They  are 
out  of  the  known  range  of  any  other  species  of  the  E.  eatonii  alliance  and  are 
here  tjormally  described  as  a  distinct  species. 

Erigeron  maniopotamicus  G.L.  Nesom  &  T.W.  Nelson,  sp.  nov  (Fig.  l).  Typh:  U.S.A. 
California.  Humboldt  Co.:  Board  Camp  Mt.,  off  Forest  Service  Road  49N38,  1  mi  from  jet 

with  FS  Road  1,  T4N,  R4E,  Sec.  28,  UTM  450779  E  438981,  small,  dry  rocky,  open  meadow, 

4860  ft,  18 Jun  2004,  T.W.  Nelson  9253  and  S.  Carothers  (holotype:  HSC;  ISOTYPES:  BRIT  NY, 
OSC,  UC,  US). 

DiffertaE.  robus(iorcradicibuspalaribuscrassioribus,caulibusbrevioribus,foliislatioribus,  involucris 

mmoribus,  et  phyllariis  elliptici-oblanceolatis  vel  oblongi-oblanceolatis  abrupte  acuminatis;  differt 
a  E.  ccUonii  var  pUirUagineo  caudicibus  plerumque  non  ramosis,  foliis  caulinis  non  redactis,  et 

SIDA21(2):  673-678.2004 
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PLANTS  OF  THE  NORTH  COAST 
RANGES  OF  CALIFORNIA 

iilu 

n.v>jt'-„ho  iVes 

^  ̂ew^   *■  fveA:^*- 

Humholdt  County.  T4N. R4E, Sec .  28 

Uni  N   4503779  E  «8931.  Elev.  4860'. 
Board  Camp  Mountain  Road  off  Foresn 
Service  Road  /igNSS  1  mile   from 
junction  with  Forest  Service  Road   1. 
Dry,  rocky,  bare  beadow. 

18  June  2004         9253 

Thomas  W.  Nelson  &  Sydney  Carothers 

Fig.  1 .  Habit  ofErigeron  maniopotamkus  (isotype,  BRIT). 

phyllaruselliptici-oblanceolatis  vel  oblongi-oblanccolatis  abrupte  acuminatis. 

Plants  perennial,  taprooted  (roots  [3-]5-8  mm  thick);  caudex  usually  smiple, 
rarely  with  branches  to  20  cm  long.  Stems  (mcludmg  peduncles)  2-6(-8),  10- 

22(-27)  cm  long,  basally  ascending  to  decumbent-ascending,  sparsely  to  densely 
stngose,  eglandular,  stems  and  leaves  usually  basally  purplish.  Leaves  basal  and 

cauline,  basal  persistent  into  anthesis,  oblanceolate  to  spatulate-oblanceolate. 
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3-10  cm  long,  (3-)5-12(-14)  mm  wide,  strongly  to  weakly  3-nerved,  margins 
entire,  cauline  gradually  reduced  distally  or  not,  usually  continuing  relatively 

unreduced  to  near  heads,  elliptic-oblanceolate  to  elliptic-lanceolate,  sometimes 
narrowly  lanceolate  or  oblanceolate,  hirsute-pilose  to  weakly  pilose  on  both 

surfaces,  eglandular  Heads  l(-4)  on  peduncles  0.5-l(-5)  cm  long,  held  well  be- 
yond leaves  at  peak  anthesis,  from  branches  near  midstem  or  slightly  more  dis- 

tal; involucres  (5-)6-7  mm  high,  9-12(-14)  mm  wide  (pressed),  phyllaries  in  2- 
3(-4)  equal  to  subequal  series,  elliptic-oblanceolate  to  oblong-oblanceolate, 

abruptly  acuminate,  usually  each  with  an  orange  midnerve,  with  narrow  scari- 
ous  margins,  hirsute-strigose  to  hirsute-pilose,  densely  villous  at  base, 

eglandular  to  sparsely  glandular  Ray  florets  (I6-)21-33,  corollas  10-12  mm  long, 
1.5-2.5  mm  wide,  laminae  white  to  pinkish  or  purplish,  not  coiling  (or  weakly 

so)  or  reflexing.  Disc  florets:  corollas  3.2-3.8  mm  long,  throat  not  indurate  or 

inflated.  Cypselae  2-2.5  mm  long,  2-nerved,  sparsely  strigose;  pappus  of  16-20 
bristles  2.5-3  mm  long,  with  a  few  outer  setae  ca.  0.1  mm  long. 

Etymology,  habitat,  and  phenology.— Known  only  from  east-central 
Humboldt  Co.  and  adjacent  Trinity  Co.,  California.  The  Mad  River  (whence  the 

epithet)  more  or  less  dissects  the  geographic  range  of  the  species.  Though  the 

river's  name  may  have  been  meant  to  convey  the  madness  (as  "angriness")  of 
the  torrents  and  rapids,  the  epithet  here  implies  that  the  river  is  deranged  (mad 

as  "crazy").  There  apparently  is  no  psychological  assessment  of  the  subject,  but 
we  like  the  audile  flow  of  the  syllables.  Populations  of  Erigcron  maniopotamicus 

occur  at  elevations  of  1350-1500  meters  on  a  tan-colored,  rocky,  non-serpen- 
tine soil  sharply  distinct  from  typical  regional  soils  surrounding  the  sites.  The 

sites  are  relatively  dry  and  might  be  described  as  "barrens"  because  few  other 
plant  species  occur  there,  and  they  often  are  bordered  by  somewhat  stunted 
woods  of  mixed  conifer,  mostly  Douglas  fir.  Serpentine  outcrops  are  scattered 

in  the  area,  especially  on  ridges,  but  apparently  do  not  influence  the  'erigeron 
barrens.'  Flowering  June  through  August. 

Conservation  significance— Because  of  the  limited  distribution  and  few 

known  collections  of  this  species,  a  more  detailed  assessment  of  its  distribu- 
tion and  biology  would  be  valuable. 

Additional  collections  examined:  CALIFORNIA.  Humboldt  Co.:  near  Mad  River  Buttes,  Pilot  Creek 

Quad,  40°  42"  15",  123°  44'  41",  meadow,  4739  ft,  28  Jun  1980,  Baker  2479  (HSC),  Baker  2499  (HSC); 
Jack  Rabbit  Valley,  along  Swayback  Ridge  4-wheel  drive  road  1  mi  S  ol  jet  with  Forest  Service  road, 
Blocksburg  Quad,  TIN,  R5E,  NE  1/4  of  NW  1/4,  Sec.  26,  meadow  on  metasediments,  4900  ft,  10 Jun 

1980,  Nelson  and  Nelson  5395  (HSC);  along  Swayback  Ridge  Road,  which  branches  off  Forest  Service 

Road  1N08  ca.  1/4  mi  past  gate,  TIN,  R5E,  Sec.  23,  dry  open  hillside,  4450  ft,  18 Jun  2004,  Nelson  9249 
and  Carothers  (BRIT  HSC,  NY,  OSC,  RM,  DC,  US);  Twin  l^ikes  vicmity  Snow  Camp  and  Twin  Lakes 

trip,  with  Mr  Murphy,  frequent  locally  in  gravelly  open  places,  26 Jun  1951,  Tracy  19581  (UC  223009, 

photocopy).  Trinity  Co.:  Kitten-Pum  [Kettenpom]  Valley  26  Jun  1893,  Blankinship  s.n.  (UC  87679, 

photocopy).  [Trinity  Co.  or  Humboldt  Co.]:  Mad  River,  1  Jul  1893,  Blankinship  s.n.  (UC  87680,  photo- 
copy). 
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Erigeron  maniopotamicus  occurs  within  the  range  of  E.  rohustior,  which  is 

known  from  Humboldt,  Trinity,  and  Mendocino  cos.  and  is  recorded  as  grow- 

ing in  sagebrush-scrub,  glades  and  meadows,  and  lower  montane  coniferous 
forest,  sometimes  in  seeps  and  sometimes  over  serpentine,  at  elevations  of  (200- 

)700-1500  meters.  In  the  range  of  E.  maniopotamicus,  E.  rohustior  is  not  com- 

mon—it grows  in  loamy  soil  in  openings  and  along  edges  of  moist  fir-oak  woods 
and  has  not  been  observed  in  close  proximity  to  E  maniopotamicus.  No  inter- 

mediates between  E  maniopotamicus  and  E.  rohustior  or  any  other  species  have 

been  encountered  m  the  present  study.  Populations  of  the  new  species  are  rela- 
tively large  (over  200  plants)  and  are  relatively  uniform  in  morphology. 

The  description  of  Erigeron  decumhens  subsp.  rohustior  Cronq.  by 
Cronquist  (1947)  (see  Nesom  2004  for  its  treatment  at  specific  rank)  probably 
included  measurements  of  E.  maniopotamicus,  judging  from  the  low  ranges  of 
involucral  size;  one  of  the  specimens  that  he  cited  as  subsp.  rohustior, 

Blanhinship  s.n.-UC  87679,  is  identified  here  as  E  maniopotamicus.  Our  com- 
parisons are  prnnarily  drawn  from  study  of  collections  at  NY  and  HSC.  In  his 

review  of  the  present  manuscript,  John  Strothcr  also  reviewed  collections  at 

UC  and  sent  photocopies  of  two  that  are  referable  to  the  new  species.  Erigeron 

maniopotamicus  and  E.  rohustior  Rve  contrasted  morphologically  in  the  follow- 
ing couplet. 

a  Taproots  relatively  thick,  (3-)5-8  mm  wide;stems  10-22(-27)cm  long;  basal  leaves 

oblanceolate  to  spatulate-oblanceolate;cauline  leaves  relatively  unreduced  to  near 

heads;  involucres  (5-)6-7  mm  high, 9-1 2  mm  wide;phyllaries  elliptic-oblanceolate 

to  oblong-oblanceolate,  abruptly  acuminate     Erigeron  maniopotamicus 

a.  Taproots  relatively  thin,  2-3  mm  wide;  stems  (1 5-)25-55  cm  long;  basal  leaves  lin- 
ear to  very  narrowly  oblanceolate;cauline  leaves  usually  reduced  or  none  near  heads; 

involucres  6-8.5  mm  high,  (12-)14-20  mm  wide;phyllaries  narrowly  oblanceolate 

to  lanceolate,  acute-acuminate   Erigeron  robustior 

The  Erigeron  eatonii  alliance  (sensu  Strother  &  Ferlatte  1988)  is  recognized  by 
the  following  set  of  features:  taprooted;  caudex  branches  generally  slender, 

plants  not  caespitose;  stems  erect  or  basally  ascending  to  decumbent,  some- 
times purplish  at  the  base,  proximal  internodes  not  elongate;  leaves  basal  and 

cauline,  linear  to  oblanceolate,  (l-)3-nerved;  heads  commonly  more  than  one. 
Distinctions  among  the  taxa  often  are  subtle  but  discretely  defined  geographic 
ranges  give  confidence  that  the  morphological  differences  reflect  evolutionary 
differentiation. 

Erigeron  eatonii  comprises  a  group  of  contiguous  varieties  sometimes 

intergrading  at  points  of  contact  (see  Strother  and  Ferlatte  1988  for  maps).  Eri- 
geron eatonii  var  vi /Iosks (Cronq.) Cronq.  and  E.  eatonii  var  lavandulus Strother 

&  Ferlatte  are  exceptions:  var.  villosus  occurs  north  of  all  other  varieties  except 
var.  lavandulus,  which  is  sympatric  with  var  vi//o_sus,  and  one  or  both  of  these 

probably  is  justifiably  treated  at  specific  rank.  Erigeron  canaani  Welsh  occurs 
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at  the  southwestern  extreme  of  the  range  of  E.  eatonii  var.  eatonii  anci  may  be 

better  treated  at  varietal  rank  within  E  eatonii.  Among  other  species  of  the  al- 

liance, E.jonesii  Cronq.  and  E.  lassenianus  Greene  also  occupy  essentially  allo- 
patric  ranges;  they  are  discontinous  in  morphology  from  contiguous  taxa.  The 
ranges  of  E  rohustior  and  E  decumhens  are  relatively  isolated  on  the  western 
margin  the  alliance. 

There  are  no  sympatric  taxa  of  the  Erigeron  eatonii  alliance  that  appear  to 
have  a  sister  relationship,  and  the  sympatry  of  E.  maniopotamicus  and  E 

rohustior  suggests  that  their  relationship  also  is  more  distant  than  "sister."  The 
closest  relationship  of  the  new  species  may  be  closer  to  E  eatonii  itself,  perhaps 
with  E  eatonii  var.  plantagineus  (Greene)  Cronq.,  which  is  the  segment  of  the 

species  geographically  closest  to  E.  maniopotamicus.  The  closest  approach  of 
var  plantagineus  to  E  maniopotamicus  is  in  the  northeast  corner  of  Siskyou  Co. 
and  Shasta  Co.  (Strother  &  Ferlatte  1988).  The  two  taxa  are  similar  in  sizes  of 

involucres,  florets,  and  cypselae  but  differ  conspicuously  in  habit,  particularly 
in  features  of  caudex  and  size  and  distribution  of  cauline  leaves.  Erigeron 

maniopotamicus  might  be  treated  at  varietal  rank  within  E.  eatonii,  but  the 
nature  of  its  relationship  there  would  be  ambiguous,  and  it  is  morphologically 

and  geographically  disjunct  from  var.  plantagineus.  The  leafy  stems  of  E 
maniopotamicus  are  more  like  those  of  E  lassenianus  (which  approaches  the 
range  of  E  maniopotamicus  in  northeastern  Trinity  Co.  and  Tehama  Co.),  and  it 

is  possible  that  E.  maniopotamicus  has  genetic  elements  from  that  species  and 
from  E.  eatonii.  In  any  case,  the  choice  here  of  taxonomic  rank  for  E. 

maniopotamicus  is  admittedly  somewhat  arbitrary.  Morphological  contrasts 
between  E.  maniopotamicus  and  E.  eatonii  var.  plantagineus  are  provided  in  the 
following  couplet. 

a.  Caudex  branches  commonly  present,  usually  slender; cauline  leaves  usually  strongly 
reduced  in  size  from  the  basal,  absent  or  reduced  near  heads;  phyllaries  narrowly 

lanceolate  to  narrowly  oblanceolate,apically  acute;  pappus  bristles  6-12   Erigeron  eatonii 
var.  plantagineus 

a.  Caudex  usually  unbranched;cauline  leaves  usually  continuing  relatively  unreduced 

to  near  heads;  phyllaries  elliptic-oblanceolate  to  oblong-oblanceolate,  apicaliy 

abruptly  acuminate;  pappus  bristles  16-20    Erigeron  maniopotamicus 

To  place  Erigeron  maniopotamicus  in  a  broader  perspective,  the  following  key 
distinguishes  all  of  the  California  taxa  of  the  E.  eatonii  alliance. 

1.   Involucres  6-1 0.5  mm  high,  (12-)  14-23  mm  wide;  phyllaries  eglandular. 

2.  Involucres  6-8.5  mm  high,  (12-)14-20  mm  wide;  disc  corollas  3.5-4.5  mm  long; 
cypselae  (1.8~)2-3.2  mm  long    Erigeron  robustior 

2  Involucres  7-10.5  mm  high, (1 4-)  1  7-23  mm  wide;disc  corollas  4.4-6.8  mm  long; 

cypselae  4-4.5  mm  long   Erigeron  eatonii  var  nevadincola 

1.  Involucres  4.2-5.6(-7)  mm  high,  6-12(-14)  mm  wide;  phyllaries  glandular  or 

eglandular. 

3.  Phyllaries  densely  minutely  glandular   Erigeron  lassenianus 
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3.  Phyllaries  essentially  eglandular. 

4.  Cauline  leaves  continuing  relatively  unreduced  to  near  heads;  phyllaries  el- 

liptic-oblanceolate  to  oblong-oblanceolate,  apically  abruptly  acuminate   Erigeron 
maniopotamicus 

4.  Cauline  leaves  absent  or  bracteate  near  heads;  phyllaries  narrf_)wly  lanceolate 

to  narrowly  oblanceolate,  apically  acute. 

5.  Caudex  branches  usually  absent  or  relatively  short  and  thickened;  involu- 

cres 8-1 2(-16)  mm  wide;disc  corollas  3.5-5  mm;cypselae  2.8-3.5  mm  long 
   Erigeron  eatonii  var.  sonnei 

5.  Caudex  branches  commonly  present,  usually  slender;  involucres  (9-)!  1- 

12(-14)  mm  wide;  disc  corollas  3-4  mm  long;  cypselae  1.8-2.3  mm  long 
  Erigeron  eatonii  var  plantagineus 

ACKNOWLEDGMENTS 

This  Study  originated  from  observations  made  possible  by  a  loan  to  Nesom  of 
the  Erigeron  collection  at  HSC  John  Strother  and  Ken  Chambers  made  con- 

structive comments  that  much  improved  the  manuscript.  Strother  also  searched 

UC-JEPS  collections  for  possible  additional  material  of  E  maniopotamicus  and 
sent  photocopies  of  the  Blankinship  and  Tracy  collections  cited  here.  Tiana 

Franklin  and  Amanda  Neill  (BRIT)  provided  the  digital  image. 

REFERENCES 

Nesom,  G.L  1992.  Erigeron  and  Trimorpha  (Asteraceae:  Astereae)  in  Nevada.  Phytologia 

73:203-219. 

Nesom,  G.L.  2004.  Taxonomic  reevaluations  in  North  American  Erigeron  (Asteraceae: 

Astereae).  Sida  21:19-40. 

SiRorHFR,  J. L.  and  W.J.  Ferlatte.  1 988.  Review  of  fr/geron  eafon/7  and  allied  taxa  (Compositae: 

Astereae).  Madrono  35:77-91 . 



A  NEW  SPECIES  OF  SCUTELLARIA  (LAMIACEAE) 

FROM  GUERRERO,  MEXICO 

Billie  L.Turner  James  L  Reveal 

Plant  Resources  Center  University  of  Maryland 

The  University  of  Texas  College  Park,  Maryland,  20742,  U.S.A. 

Austin,  Texas,  78712,  U.S.A.  The  New  York  Botanical  Garden 

Bronx,  New  York  W458-5I26,U.S.A. 

ABSTRACT 

A  new  species,  Scutellaria  petersonaie  B.L.  Turner  &  J.L,  Reveal  is  described  from  the  state  of  Guer- 
rero, Mexico.  It  is  closely  related  to  5.  hmtoniana  of  the  section  Crassipedes,  but  amply  distinct. 

RESUMEN 

Se  describe  una  nueva  especie,  Scutellaria  petersonaie  B.L.  Turner  &  J.L.  Reveal  del  estado  de  Guer- 
rero. Mexico.  Esta  muy  relacionada  con  S,  hintoniana  de  la  seccion  Crassipedes, peroesmuydiferente. 

Scutellaria  petersoniae  B.L.  Turner  6a:  J.L.  Reveal,  sp.  nov.  (Fig.  l).  Typf.:  MEXICO. 
GuiiRRERO:  Sierra  Madre  del  Sur,  along  the  Milpillas-Atoyac  road  via  Puerto  del  Gallo.  ca.  58 
mi  SW  of  Mexico  Llvvy  95,  ca.  20,5  mi  SW  of  Carrazal  del  Bravo  and  1.8  mi  NE  of  Verba  Santa 

m  a  mixed  deciduous  forest,  17  Oct  1975. J.L.  Reveal  K.M. Peterson. R.M.  Harley,&!: C.R.Broome 
4282  (hoLOTYPE:  TEX;  ISOTYPF.S;  to  be  distributed). 

Similis  Scutellariae  hmtonianae  Eplmg  sed  caulibus  pubescentibushabentibus  pilos  breves  et  acclivcs 

et  laminis  m  petiolum  gradatim  decrescentibus  (vice  laminarum  abrupte  petiolatumj. 

Perennial  herbs  to  50  cm  high,  arising  from  fusiform  tuberous  roots.  Primary 

stems  much-branched  from  the  base,  moderately  appressed-pubescent  with 
upswept  small  hairs.  Leaves  opposite  throughout,  gradually  reduced  upwards, 

those  at  mid-stem  mostly  3.0-4.5  mm  long;  petioles  0.5-1.2  cm  long;  blades  ovate, 

undulate,  somewhat  dentate  to  nearly  entire,  gradually  tapering  upon  the  peti- 

oles, the  upper  surfaces  moderately  short-pubescent  to  glabrate,  the  lower  sur- 
faces, venose,  glandular-punctate,  pubescent  along  the  major  vems.  Flowers  2 

at  each  of  the  uppermost  several  nodes.  Pedicels  4-5  mm  long.  Calyx  5-6  mm 

long,  3-5  mm  wide,  pubescent  like  the  stems.  Corollas  red,  3.0-3.5  cm  long,  gla- 
brous within  at  the  very  base  for  ca.  3  mm,  pubescent  thereafter  with  down- 

swept  hairs  for  ca.  6  mm;  upper  lip  0.8-1.0  cm  long;  lower  lip  0.4-0.8  cm  long. 
Upper  stamens  exserted  from  the  tube  for  8-10  mm;  filaments  attached  ca.  4 

mm  below  the  corolla's  orifice;  anthers  pale  lavender,  ca.  0.8  mm  long.  Mature 
nutlets  not  examined. 

Scutellaria  petersoniae  is  obviously  very  closely  related  to  5.  hintoniana 
Epling  (not  to  be  confused  with  S.  hintonianum  Henrickson),  differing  mainly 
in  vestiture  and  leaf  shape.  Scutellaria  hintoniana  is  known  only  from  the  state 

SIDA  21  (2):  679-681. 2004 
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Fig.  1 ,  Scutellaria  petersoniae,  holotype. 
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of  Mexico  in  oak  woodlands,  while  5.  petersoniae  is  seemingly  confined  to  east- 
ern Guerrero,  an  area  well  known  for  its  amalgamation  of  unusual  species. 

Etymology— Scutellaria  petersoniae  commemorates  Kathleen  M.  Peterson, 
gifted  teacher  and  skilled  botanist  (p.  1239  of  the  current  issue.  Reveal  2004). 

With  the  present  description,  Eplmgs  previously  monotypic  section 

Crassipedes  now  contains  two  taxa,  both  confined  to  the  Pacific  slopes  of  west- 
ern Mexico.  These  two  species  are  distinguished  withm  the  genus  by  their  hab- 
its (rhizomatous  herbs)  and  elongate,  pubescent,  red  corollas.  The  following 

couplet  should  help  distinguish  the  two  taxa: 

Stems  moderately  to  densely  pilose  with  spreading  hairs;  blades  abruptly  petiolate 

  S.hintoniana 
Stems  moderately  pubescent  with  short  upswept  appressed  hairs;  blades  tapering 

upon  the  petioles    „_   S.  petersoniae 
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sive compendium  of  botanical  and  practical  information  on  this  previously  undervalued  topic.  The 

culmination  of  more  than  forty-five  years  as  a  hands  on  gardener  and  landscape  designer,  the  work 
reflects  her  passion  lor  the  subject  and  her  appreciation  of  what  fellow  gardeners,  both  lay  and  pro- 

(essional,  need  to  know  about  trees  selection  for  tropical  and  subtropical  climates." 

"Listed  alphabetically,  more  than  650  species  arc  covered  in  detail  with  information  on  the  size, 
shape  ol  the  tree,  its  cultivation  requirements,  ornamental  value,  and  rate  of  growth.  The  book  is 

supplemented  with  the  finer  detail  of  flower,  fruit,  foliage,  bark,  texture,  and  fragrance." 

"With  text  that  is  both  scientifically  accurate  and  easy-to-read,  the  book  is  lavishly  illustrated 
with  more  than  2500  photographs,  many  taken  m  the  wild." 

Each  genus  is  represented  by  a  type  species,  usually  chosen  as  the  most  typical  and  well  known 

ol  the  genus.  The  type  species  is  illustrated  by  photographs  of  the  overall  form,  the  flowers,  fruit, 
bark  and,  if  possible,  the  natural  habitat.  An  incredible  amount  of  concise  information  is  summa- 

rized in  sidebars  for  each  type  species.  Throughout  the  book  one  will  find  fascinating  facts  about  the 

plants  (Irom  trees  that  can  kill  to  love,  sex,  and  beauty).-Banu'y  Lipscomb,  Botanical  Research  Insti- 
tute of  Texas,  509  Pecan  St  reet,  Fort  Worth.  TX  76102-4060.  U.S.A. 
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ABSTRACT 

A  new  native  subspecies  of  Phragmites  australis  subsp.  americanus  Saltonstall,  P.M.  Peterson  &  Soreng 

is  described.  The  new  subspecies  can  be  separated  from  the  introduced  and  Gulf  Coast  North  Ameri- 

can lineages  of  P.  australis  by  having  caducous  leaf  sheaths,  ligules  I.O-f.7  mm  long,  lower  glumes 

3.0-6.5  mm  long,  upper  glumes  5.5-11.0  mm  long,  lemmas  8.0-13.5  mm  long,  and  by  possessmg  chlo- 
roplast  DNA  haplotypes  of  A-H,  S,  Z,  A  A.  The  new  subspecies  is  clearly  distmguished  in  a  PCA  analysis 
and  when  bivariate  plots  of  the  morphological  features  are  compared.  Additional  work  is  needed  to 

morphologically  distinguish  the  introduced  from  Gulf  Coast  lineages.  Phragmites  berlandieri  is 

lectotypified.  A  key  and  distribution  maps  to  the  three  lineages  are  included. 

RESUMEN 

Se  describe  una  nueva  subespecie  nativa  Phragmites  australis  subsp.  americanus  Saltonstall,  RM. 

Peterson  &r  Soreng.  La  nueva  subespecie  puede  separarse  de  los  Imajes  introducidos  en  la  Gulf  Coast 

de  Norte  America  de  P.  aust ralis  por  tener  vai nas  caducas,  ligulas  de  1.0-1.7  mm,  glumas  mferiores  de 

3.0-6.5  mm,  gfumas  superiores  de  5.5-11,0  mm  long,  lemas  de  8.0-13.5  mm,  y  por  tener  haplotipos  del 
DNA  plastidial  A-H,  S,  Z,  AA.  La  nueva  subespecie  queda  claramente  diferenciada  en  un  analisis  de 
PCA  y  cuando  se  comparan  graficos  bivanantes  de  las  caracteristicas  morfologicas.  Se  necesita  trabajo 

adicional  para  diferenciar  morfologicamente  los  linajes  introducidos  de  la  Gulf  Coast.  Se  lectotipifica 

Phragmites  berlandieri.  Se  incluyen  una  clave  y  mapas  de  distribucion  de  los  tres  linajes, 

Phragmites  Adans.  is  a  cosmopolitan  genus  found  throughout  the  world  and  is 
currently  placed  in  the  tribe  Arundmeae  with  Arundo  L.,  Hakonechloa  Makino 
ex  Honda,  and  Molinia  Schrank,  the  latter  three  genera  all  introduced  in  North 

America  (Soreng  et  al.  2004;  Zuloaga  et  al.  2003).  Phragmites  is  an  erect  peren- 
nial grass,  2-5  m  tall,  that  can  form  dense  stands.  A  number  of  species,  subspe- 
cies, and  varieties  have  historically  been  described  in  the  genus  Phragmites  and 

today  four  species  are  recognized:  P.  australis iC^Y.)  Trin.  ex  Steud.,  P  karka  (Retz.) 

Trin.  ex  Steud.,  P  mauritianus  Kunth,  and  P.japonicus  Steud.  All  temperate  sub- 

species and  varieties  are  now  included  under  the  designation  P  australis  (Clay- 
ton 1968).  Using  five  specimens  collected  in  Texas  and  Mexico,  Fournier  (1877) 
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distinguisheda  North  American  PhragmitcsCPberlfliic/icri  E.Fourn.)from  that 

found  elsewhere  in  the  world.  Based  on  measurements  of  glumes  from  28  Euro- 

pean specimens  and  many  North  American  specimens,  Fernald  (1932)  sup- 
ported this  distinction  of  a  North  American  variety,  Pcommu  nis  var.  hcrlandicri 

(E.  Fourn.)  Fernald. 

Recent  genetic  studies  indicate  that  three  genetic  lineages  of  Phrci\!^mitc^ 

are  found  in  North  America  (Saltonstall  2002,  2003a,bJ.  A  lineage  endemic  to 
North  America  is  found  across  much  of  Canada  and  in  the  United  States,  from 

New  England  and  the  Mid-Atlantic  states  across  to  the  Pacrfic  coast  and  into 
the  southwest  (Fig.  la).  Regional  structuring  can  be  found  within  this  native 

lineage,  with  east  coast,  midwestern,  and  western  popuhttions  showing  differ- 

ent chloroplast  DNA  haplotypes  (A-H,  S,  Z,  AA,  Saltonstall  2003a).  Another 
hneage  is  found  in  the  southern  United  States  from  Florida  across  to  the  Gulf 

of  California,  and  this  lineage  is  also  found  in  Central  America  and  in  Asia  (Fig. 

lb).  It  is  characterized  by  chloroplast  haplotype  I  (hereafter  referred  to  as  the 

Gulf  Coast  lineage).  A  third  lineage,  chloroplast  haplotype  M,  is  Fur  Asian  m 

origin  and  was  likely  introduced  to  North  America  since  European  coloniza- 

tion. It  is  [ound  across  the  continent,  both  in  areas  where  Phragmilc^  was  his- 
torically present  and  also  in  places  (such  as  the  southeastern  US)  where 

Phragmitcs  Is  not  native  to  the  flora  (Fig.  Ic;  Saltonstall  2002).  Today,  this  intro- 
duced lineage  is  the  most  common  type  of  Phragmitcs  m  North  America  and 

can  be  found  in  a  variety  of  habitats  including  both  brackish  and  freshwater 

marshes,  mland  fens,  along  the  banks  of  rivers  and  lakes,  and  along  roadsides. 

With  the  recognition  that  both  native  and  introduced  populations  of 

Phragmitcs  may  be  present,  many  state  and  regional  management  authorities 

are  now  revising  their  Phragmitcs  management  strategics  with  a  goal  of  pre- 
serving native  populations  while  controlling  introduced  ones.  This  has  also 

encouraged  Natural  lieritage  programs  to  consider  listing  native  Phragmitcs 

as  a  rare  or  threatened  plant  in  a  number  of  states.  However,  the  appropriate  level 

of  taxonomic  classification  of  the  different  lineages  has  not  yet  been  clarified. 

A  number  of  qualitative  characters  have  been  suggested  for  distinguishing 

the  native  and  introduced  lineages  including  culm  color,  culm  texture,  and  ad- 

herence of  leaf  sheaths  to  culms  (Blossey  2002).  While  these  characters  appear 

to  be  correlated  with  ecological  characteristics,  they  are  problematic  in  that 

they  are  subject  to  observer  judgment  and  may  require  observation  at  different 

times  ol  the  year  Although  genetic  testing  can  provide  dclinitive  information 

as  to  the  lineage  of  a  population,  quantitati\'c  measurements  of  morphological 
features  may  provide  a  means  of  confirming  origin  in  conjunction  with  quali- 

tative characteristics.  Robichaud  and  Catling  (2003)  performed  such  an  analy- 

sis using  Phragmitcs  specimetis  collected  in  southern  Ontario  and  found  sig- 
nificant differences  m  the  length  of  the  lower  glume  between  the  native  and 
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Fig.  1. Distribution  of  a)Native,b)GulfCoast,andt)  introduced  lineages  of /'/jragm/fesflosfra/w  in  North  America.Sources 
of  distribution  information  include  Catling  et  al.2004,  COMREED  1999,Saltonstall  2002. 

introduced  population  lineages.  However,  that  study  was  limited  by  its  geo- 
graphic scope.  This  study  quantifies  differences  in  size  seen  in  the  ligules,  lower 

and  upper  glumes,  and  lemmas  of  native,  introduced,  and  Gulf  Coast  popula- 
tions of  Phragmites  from  North  America.  We  formally  recognize  the  native  lin- 
eage that  occurs  in  the  USA  and  Canada  as  P.  australis  subsp.  americanus 

Saltonstall,  P.M.  Peterson  &  Soreng. 

'Although  not  documented  across  the  Gulf  Coast  except  for  in  the  Mississippi  river  delta  (Saltonstall  2002), 

introduced  Phragmites  may  already  have  invaded  these  regions  and  certainly  has  the  potential  to  spread  into 

them. The  distribution  of  introduced  P/irogm/res  is  not  known  south  of  the  U.S.  border  and  thus  is  not  included 

in  this  figure. 
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METHODS 

The  genetic  lineage  of  specimens  was  determined  prior  to  taking  morphologi- 
cal measurements.  DN  A  extractions  were  done  using  a  CTAB  extraction  proto- 
col (Doyle  &  Dickson  1987).  Lineages  were  identified  either  by  sequencing  two 

noncoding  chloroplast  gene  regions,  trnr(UGU)-trnL(UAA)5'  and  rhcL-psal, 
to  determine  the  chloroplast  DNA  haplotype  (Saltonstall  2002)  or  using  an 

RFLP  diagnostic  assay  on  the  above  mentioned  chloroplast  regions  that  distin- 
guishes the  three  North  American  Phragmites  lineages  (Sahonstall  2003c). 

Ligules  were  measured  using  a  Nikon  PZ500  dissecting  microscope  fitted 

with  a  0.1-10  mm  micrometer.  All  samples  were  obtained  from  live  populations 
in  1999-2003  throughout  the  range  of  Phragmites  in  North  America.  Several 
leaf  blades  per  sample  were  initially  observed  to  see  if  there  was  variation  in 

the  ligule  lengths.  Since  no  within-plant  or  within-population  variation  was 
detected  only  one  leaf  blade  was  examined  for  the  majority  of  specimens.  Ligule 

length  was  calculated  by  measuring  the  ligule  (both  the  membrane  and  its  hairy 
margin)  at  the  center  of  the  leaf  blade  to  the  nearest  0.05  mm. 

Measurements  of  lower  and  upper  glumes  and  lemmas  were  taken  from  a 
single  inflorescence  per  clone.  Ten  glumes  and  ten  lemmas  were  measured  Irom 

each  specimen.  Samples  were  obtained  from  live  populations  during  1999-2003 
or  from  herbarium  specimens  and  cover  the  geographic  range  of  all  Phragmites 
lineages  in  North  America.  Measurements  were  made  to  the  nearest  0.5  mm 

using  a  ruler  From  each  specimen,  ten  spikelets  showing  visible  rachilla  hairs 

were  selected  from  the  middle  part  of  the  inflorescence.  Upper  and  lower  glume 
and  lemma  lengths  were  measured  from  the  articulated  base  to  the  tip.  A  com- 

plete data  set  of  the  morphological  characters  used  in  this  study  is  available 
from  KS  upon  request. 

Data  were  analyzed  using  the  PROC  MIXED  procedure  m  SAS  8.2.  Tukey's 
comparisons  were  used  to  distinguish  significant  differences  between  popula- 

tion types.  Since  the  majority  of  samples  measured  for  ligule  length  were  dif- 
ferent from  those  measured  for  glume  and  lemma  lengths,  the  data  were  ran- 

domized and  treated  as  groups  representing  variation  withm  each  of  the  three 

genetic  lineages.  Bivariate  comparisons  were  plotted  to  illustrate  these  differ- 
ences between  lineages.  A  Principal  Components  Analysis  (PCA)  was  performed 

using  PC-ORD  (Version  4,  McCune  &  Mefford  1999)  usmg  a  correlation  matrix 
of  standardized  data  for  the  variables. 

RESULTS  AND  DISCUSSION 

The  morphological  characters  measured  in  this  study  clearly  distinguish  na- 
tive from  introduced  and  Gulf  Coast  Phragmites  lineages.  This  mirrors  the  dis- 

tinctiveness seen  at  the  genetic  level  between  the  lineages,  where  all  native  North 

American  haplotypes  shared  five  unique  mutations  not  seen  in  any  other  haplo- 
types  (Saltonstall  2002).  Native  specimens  have  longer  ligules,  glumes,  and  lem- 
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Table  1 .  Mean  values  and  their  significance  level  for  iigule,glunne  and  lemma  lengths  by  Phragmites 

lineages:  Native  (N),  Introduced  (I),  and  Gulf  Coast  (GC). 

Structure  Population  Type         Sample  size         Mean±SE(mm)        Significant  Difference  (p<0.01) 

Ligule                   Native  28  1.26  ±0.04  l,GC 
Introduced  20  0.69  ±0.03  N 

Gulf  Coast  14  0.57  ±0.04  N 

Lower  glume        Native  28  4.6  +  0.1  l,GC 
Introduced  17  3.4  +  0.1  N,GC 
Gulf  Coast  15  3.9  +  0.1  N,l 

Upper  glume        Native  28  7.3  ±0.2  l,GC 
Introduced  17  5.8  ±0.2  N 

Gulf  Coast  15  6.3  +  0.1  N 

Lemma                 Native  28  11.1+0.2  l,GC 

Non-Native  17  9.2  +  0.2  N 
Gulf  Coast  15  10.1  ±0.2  N 

mas  than  both  introduced  and  Gulf  Coast  specimens  (Table  1;  Ligule— F2,59=120.21; 

Lower  glume-F2,57=37.59;  Upper  glume-F2,57=2L01;  Lemma-F2,58=17.07; 
p<0.0001  for  all  comparisons).  Of  the  four  characters  measured,  the  ligule  is 
the  most  definitive  in  separating  the  native  from  the  other  two  lineages  (Fig. 

2a-c).  The  length  of  the  lower  glume  is  also  a  good  way  of  distinguishing  native 
from  introduced  specimens,  although  some  overlap  is  seen  (Fig.  2d). 

The  Gulf  Coast  lineage,  although  significantly  different  from  others  at  sev- 
eral measurements,  is  intermediate  between  the  other  two  types  when  com- 

paring these  four  characters  (Table  1,  Fig.  2a-d).  Thus  at  this  time,  it  remains 
difficult  to  distinguish  morphologically  and  it  appears  premature  to  conclude 
that  this  lineage  is  a  different  species  (Jones  et  al.  1997).  It  appears  more  similar 
to  introduced  than  native  Phragmites  for  all  morphological  measurements,  in 

addition  to  being  genetically  more  closely  related  to  the  introduced  haplotype 
M  than  the  native  haplotypes  (Saltonstall  2002,  2003a).  Additional  characters 

that  distinguish  this  lineage  morphologically  have  yet  to  be  identified.  Although 
not  verified  quantitatively,  the  leaf  internode  distance  of  the  Gulf  Coast  plants 

appears  to  be  shorter  than  both  the  introduced  and  native  lineages  (Saltonstall 

pers.  obs.).  The  syntype  of  P.  herlandieri  (J.l.  Berlandier  H46,  US-82049  ex  P) 
was  included  in  our  morphological  survey  and  falls  within  the  Gulf  Coast  lin- 

eage. Fernald  (1932)  did  not  indicate  if  he  used  one  of  the  syntypes  designated 

by  Fournier  (1877)  in  his  study  Clearly  Fernald  was  referring  to  the  native  lin- 
eage in  his  study  since  the  lower  glumes  range  from  4-6  mm  long  and  the  upper 

glumes  range  from  6-8.5  mm  long.  To  avoid  confusion  in  the  future,  particu- 
larly if  one  chooses  to  use  the  name  P.  herlandieri  to  include  the  Gulf  Coast 

hneage,  we  formally  lectotypify  P.  herlandieri  E.  Fourn.,  Bull.  Soc.  Bot.  France 
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Fig.  2.  Bivariate  comparisons  of  morphological  data  for  Native  {     ),  Introduced  (■)  and  Gulf  Coast  (O)  Phragmites  individuals. 
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Table  2.  Eigenvector  loadings  for  the  principal  components  (PC).  Relative  eigenvalues,  percent  of 

variance,  and  cumulative  percent  of  variance  are  also  listed. 

PCI 
PC  2 PCS PC4 

Ligule 

-0.4030 
0.8859 0.2293 

-0.0143 

Lower  glume 
-0.5285 

0.0584 

-0.7301 -0.4292 

Upper  glume 

-0.5489 
0.2219 

-0.0574 

0.8038 

Lemma 
-0.5069 

0.4032 0.641 1 

-0.4116 

Eigenvalue 2.996 0.636 0.267 0.101 

%  of  variance 74.904 15.905 6.676 2.515 

Cumulative  %  of  variance 74.904 90.809 97.485 100.000 

24:178. 1877.  Type  U.S.A.  Tf.xas:  Laredo,  1828,  J.L  Berlandier  M'^6  (lectotype:  P; 

isoi.ECTOTYPE,  the  large  specimen  on  the  sheet  that  includes  a  culm  with  a  com- 

plete inllorescence:  LJS-82049  ex  W!). 
The  PCA  confirmed  and  enhanced  the  above  mentioned  results  further.  The 

first  two  PC  s  accounted  for  90.8%  of  the  total  variation  in  the  data  (Table  2,  Fig. 

3).  The  first  axis  alone  accounts  for  74.9%  of  the  total  variance  and  has  negative 

loadings  for  the  majority  of  Native  specimens  and  positive  ones  for  introduced 

and  Gulf  Coast  specimens.  Thus  more  negative  values  along  PCI  indicate  larger 

morphological  structures  (Fig.  2),  as  seen  in  the  native  specimens. 

Analysis  of  nuclear  microsatellite  DNA  indicates  that  there  is  little  evi- 

dence for  hybridization  between  the  native  and  introduced  lineages  since  alle- 
les considered  diagnostic  for  each  of  the  two  lineage  types  were  rarely  found  in 

the  alternative  lineage.  Further,  this  nuclear  DN  A  dataset  strongly  supports  the 

genetic  differentiation  seen  in  the  chloroplast  DNA  between  the  native  and  in- 
troduced lineages  (Saltonstall  200.3b).  Although  Phragmites  has  been  said  to 

be  self-mcompatible  (Gustaff  son  &  Simak  1963),  little  is  known  about  the  mat- 
ing system  of  this  genus  and  it  is  not  known  if  hybrids  between  population 

types  can  occur.  The  morphological  data  clearly  support  separation  of  the  na- 
tive lineage  from  the  mtroduced/Gulf  Coast  lineages.  We  have  demonstrated 

that  the  native  lineage  has  morphological  features  (longer  ligules,  glumes,  and 

lemmas)  and  unique  genetic  mutations  that  differentiate  it  from  the  introduced/ 

Gulf  Coast  lineages.  We  chose  to  recognize  the  native  lineage  formally  as 

Pharagmites  australis  subsp.  amehcanus.  The  following  key  using  morphologi- 
cal and  genotype  features  is  given  to  separate  these  three  lineages. 

KEY  TO  THE  LINEAGES  OF  PHRAGMlThS  AUSTRALIS  IN  NORTH  AMERICA 

1.  Ligules  1 .0-1 .7  mm  long;  lower  glumes  3.0-6.5  mm  long;  upper  glumes  5.5-1 1 .0 

mm  long;  lemmas  8.0-13.5  mm  long;  leaf  shieaths  caducous  with  age;  culms  ex- 
posed in  the  winter,smooth  and  shiny;rarely  occurs  in  a  monoculture;chloroplast 

DNA  haplotypes  A-H,5,Z,  AA  (see  Saltonstall  2002,2003a)   P. australis  subsp. americanus 
(Native  lineage) 
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Fig.  3.  Principal  components  analysis  of  morphological  data  for  Phragmites  australis:  Native  (     ),  Introduced  (■)  and 
GulfCoast(O)  individuals. 

1.  Ligules  0.4-0.9  mm  long;  lower  glumes  2.5-5.0  mm  long;  upper  glumes  4.5-7.5 

mm  long;  lemmas  7.5-1 2.0  mm  long;  leaf  sheaths  not  caducous  with  age;  culms 

not  exposed  in  the  winter,  smooth  and  shiny  or  ridged  and  not  shiny;often  occurs 
as  a  monoculture;  chloroplast  DNA  haplotypes  I  or  M. 

2.  Culms  smooth  and  shiny;  southern  California,  Arizona,  New  Mexico,  Texas  to 

Florida,  throughout  Mexico  and  Central  America;  chloroplast  DNA  haplotype  I 

  Pausfra//svar.berlandieri  (E.Fourn.)  C.F.Reed  (Gulf  Coast  lineage) 

2.  Culms  ridged  and  not  shiny;  southern  Canada  from  British  Columbia  to  Quebec 

south  throughout  the  Continental  United  States;chloroplast  DNA  haplotype  M 

  .   ^_^_  Pou5fra//s  (Introduced  lineage) 

Phragmites  australis  subsp.  americanus  Saltonstall,  P.M.  Peterson  &  Soreng, 
Subsp.  nov.  Type:  U.S.A.  Montan.'\.  Fergus  Co.:  near  the  mouth  of  Dog  Creek,  12  Sep  1883, 
Frank  Lamson  Scnhncr378  (iiOLOTYPi;:  US-B24621!). 

A  P'l rag)?ii(fcJU,s(rtili(Cav.)Tnn. ex  Steud.  vagina  cad uca  cum  aetate,ligulis  1.0-1.7  mm  longis.glumis 

infenoribus  3.0-6.5  mm  longis,  glumis  supenoribus  5.5-11.0  mm  longis,  lemmatibus  8.0-13.5  mm 
longis,  recedit. 
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Plants  usually  do  not  occur  as  a  monoculture.  Culms  exposed  in  the  winter, 

smooth  and  shiny,  sometimes  purplish  at  the  nodes  and  internodes.  Leaf  sheaths 

caducous  with  age;  ligules  1.0-1.7  mm  mm  long.  Spikelet  lower  glumes  3.0-6.5 
mm  long,  upper  glumes  5.5-11.0  mm  long;  lemmas  8.0-13.5  mm  long. 

Distribution— (¥ig.  la).  This  subspecies  is  known  to  occur  m  southwestern 
Northwest  Territories  east  and  south  to  California,  Arizona,  New  Mexico,  and 

east  to  northern  Texas,  Oklahoma,  northern  Arkansas,  West  Virginia  and  North 
Carolina,  and  north  to  Newfoundland  and  Quebec. 

Specimens  examined  (mcluded  in  the  genetic  and  morphological  data  sets):  CANADA.  BRITISH 

COLUMBIA:  Osoyors  LakeJ.  Grant  s.n.  (US-2432752).  UNITED  STATES.  COLORADO:  La  Salle.  PA. 

Rydberg  2511  (US-908102).  IOWA.  Fayette  Co.:  B.  Fink  592  (US-230468).  IDAHO:  St.  Anthony,  E.D. 
Merrill  &  E.N.  Wilcox  429 (US-908094).  INDIANA.  Fulton  Co.:  W  of  Rochester,  C.C.  Beam  30010 (US- 

1062053).  KANSAS.  Pottawatomie  Co.:  J.B.S.  Norton  922  (US-353717).  MAINE:  I^ike  Anagunticook, 

Harford J.C  Parlin  2022  (US-908068).  MICHIGAN.  Allegan  Co.:  Kalamazoo  River  near  Douglas,  W.F. 

Wright  125  CUS-430189).  MINNESOTA:  Lake  Mellissa,  H.L  Bolley  879  (US-908078).  MONTANA:  banks 
of  the  Missouri  River,  F,L  Scribner378(US-153245).  NORTH  DAKOTA.  Hanson  Co.:  Leeds,J.  Lunell 

s.n.  (US-898853);  NEBRASKA.  Thomas  Co.:  Sand  Hills  near  Plummer  Ford,  PA.  Rydberg  1631  (US- 

207984).  NEW  JERSEY:  New  Durham.  W.M.  Van  Sickk  s.n.  (US-244226),  NEW  MEXICO:  Bremonds 

Ranch  near  Roswell,  j.D.  Tinsky  12  (US-739106).  NEVADA.  Nye  Co.:  Amargosa  Drainage  Basin,  j.C 

Beatley  9123  (US-2876499).  OKLAHOMA:  E  of  Woodward,  H.E.  Runyan  1030  (1722877).  OREGON: 

Klammoth  Co.,  Klammoth  Lake,  F.l.  Applegate  813  (US-273602).  SOUTH  DAKOTA:  Canning,  D. 

Gri//i(h.s  J0,5(US-9O8O84).UTAH:  Rabbit  Valley,  L.F.  Ward  534 (US453247).  WASHINGTON.  Okanogan 

Co.:  Banks  of  the  Okanogan  River,  A.D.E.  Elmer  519  (US-352294).  WYOMING.  Fremont  Co.:  Musk- 

Rat  Creek,  L.O.  Gooding  519  (US-899997). 
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ABSTRACT 

Four  species  of  Notol  richc  are  recognized  [or  Ecuador,  all  are  endemic.  N.  hariwcgii  is  reestablished. 

A  key,  descriptions,  and  illustrations  ol  the  species  are  provided. 

RES  U  MEN 

Se  reconocen  cuatro  especies  de  Nototriche  para  el  Fxuador,  todas  endemicas.  Se  restablecc  N. 

harlwegii.Se  presentan  clave,  descripcionese  ilustracionesde  las  especies. 

Nototriche  Turcz.,  es  un  genero  netamente  andmo  sudamericano  que  se 

distnbuye  en  el  paramo  de  Ecuador  y  punas  de  Peru,  Chile,  Bolivia  y  norte  de 
Argentina.  Comprende  alrededor  de  130  especies  distribuidas  entre  los  3500  y 
5000  metros  de  elevacion.  La  mayor  concentracion  de  especies  se  encuentra  en 

Peru  con  aproximadamente  65  especies. 

La  monografia  del  genero  de  hace  mas  de  un  siglo  (Hill,  1909)  presento  62 
especies.  Varios  trabajos  posteriores  de  Krapovickas  (1950,  1951,  1953,  1957a, 
1957b,  1973),  Fryxell  (1990)  y  Chanco  (1992)  han  aumentando  el  numero  de 

especies  conocidas  para  el  genero  y  una  nueva  monogralia  actualizada  para  la 
serie  Flora  Neotropica  esta  en  camino  (Krapovickas  y  Chanco,  en  prep.). 

Ln  la  monografia  de  la  lamilia  para  el  Ecuador,  Fryxell  (1992)  presento  tres 

especies:  N.  ecuadonensis  Fryxell,  N.jamesonii  A.W.  Hill  y  N.  phyllanthosiCav.) 

A.W.  Hil  1,  las  mismas  que  fueron  registradas  por Jorgensen  y  Leon-Yanez  (1999). 
Recientes  colecciones  reahzadas  en  el  sur  del  Ecuador  indican  la  presencia  de 

una  cuarta  especie,  N.  hartwegii  A.W.  Hill.  Esta  fue  considerada  por  Fryxell 
(1992)  como  un  sinonimo  de  N.  jamesonii,  pero  nuestros  estudios  del  material 

tipo  indican  que  se  trata  de  una  entidad  distmta,  muy  diferente  del  resto  de 
colecciones  de  N.jamesoni  i.  En  este  trabajo  se  restablece  la  especie  N.  hartwegii 

A.W.  Hill  para  la  flora  de  Ecuador  que  actualmentc  cuenta  con  cuatro  especies 
endemicas,  duplicando  el  numero  de  endemicas  registrado  por  Valencia  et  al. 
(2000).  Ademas  se  proporciona  su  estado  de  conservacion  segun  las  categorias 
de  la  UlCN  (2001), 

Las  especies  de  Nototriche  son  hierbasde  apariencia  acaulescente,que  forman 

cojines  compactos  de  hojas  densainente  arrosetadas  en  las  ramificaciones 
apicales  de  los  tallos.  Los  tallos  son  por  lo  general  subterraneos,  profundos, 
robustos,  lefiosos  y  estan  recubiertos  por  los  restos  de  las  hojas.  Las  hojas  son 

SIDA  21  (2):  693-703. 2004 
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f  labeladas  a  ovadas,  palmati  o  pinnatipartidas,  glabras  a  densamente  recubiertas 

de  tricomas  estrellados;  parte  de  las  estipulas  y  el  peciolo  estan  adheridos  y 

forman  una  vaina  o  vagina  laminar,  membranosa.  La  porcion  libre  del  peciolo 
y  de  las  estipulas  varia  segun  las  especies.  Las  f  lores  solitarias  con  pedicelo  muy 
corto  se  insertan  en  el  punto  o  debajo  donde  se  separan  los  apices  libres  de  las 
estipulas,  carecen  de  involucelo;  el  caliz  es  gamosepalo,  partido  en  5  dientes;  la 
corola  es  vistosa,  consiste  de  5  petalos  obovados;  el  androceo  es  monadelfo  con 

una  columna  cstaminal  estrecha,  con  las  numerosas  anteras  que  forman  una 

cabezuela  en  su  apice;  los  estilos  son  hasta  14,  mas  largos  que  la  columna 
estammal,  los  estigmas  son  clavados.  Los  frutos  son  esquizocarpos,  variadamente 
hirsutos,  dehiscentes,  compuestos  de  hasta  14  mericarpos,  cada  uno  con  arista 
apical  larga  o  corta. 

Todas  las  especies  crecen  en  las  partes  mas  altas  de  los  Andes  en  habitats 
rocosos  y  arenosos  sobre  los  3500  m,  hasta  mas  de  5000  m  de  elevacion. 

Dos  especies,  N.  pinnata  (Cav)  A.  W  Hill  y  N.  acaulis  (Cav.)  Krapov,  tipificadas 

por  colecciones  realizadas,  segiin  las  descripciones,  por  Nee  en  el  volcan  Chim- 
borazo,  provienen  probablemente  de  Peru,  ya  que  de  otra  manera  no  se  conocen 
en  Ecuador. 

CLAVE  PARA  DETHRMINAR  l.AS  ESPECIES 

1.  Hojas  glabras  excepto  los  apices  de  los  lobulos  con  uno  o  mas  cilios  largos,  lamina 

pinnatipartida  con  20  o  mas  lobulos  ligulados;  caliz  glabro  por  fuera,  menos  los 

bordes  y  el  nervio  medio  de  los  dientes  con  algunos  cilios,  viloso  en  los  dientes  por 

dentro   Nototriche  ecuadoriensis  Fryxell 

1.  Hojas  pubescentes  al  menos  en  la  superficie  superior,  la  lamina  flabeliformejobulada 

con  menos  de  20  lobulos  obtusos;  caliz  densamente  estrellado-tomentoso  en 

ambas  superficies. 

2.  Superficie  inferior  de  la  lamina,  estipulas  y  peciolo  glabra  o  esparcidamente 

pubescente,  vernicosa;  superficie  superior  densamente  tomentosa   Nototriche 

phyllanthos  (Cav.)  A.W.  Hill 

2.  Superficie  superior  e  inferior  de  la  lamina,  estipulas  y  peciolo  densamente 

pubescentes. 

3.  Lamina  estrellado-vilosa  con  pelos  largos  y  sedosos;  parte  libre  del  peciolo 
de  2  3  mm  de  largo;  ramas  aereas  hojosas  formando  cilindros  de  hiasta  15 

cm  de  largo  x  4-5  cm  de  diametro   Nototriche  hartwegii  A.W.  Hill 

3.  Lamina  estrellado-velutina  con  pelos  cortos;  parte  libre  del  peciolo  de  6-19 
mm  de  largo;  ramas  aereas  hojosas  formando  rosetas  laxas  de  fiasta  5  cm  de 

largo  x  5  cm  de  ancho   Nototriche  jamesonii  A.W.  Hill 

Nototriche  ecuadoriensis  Fryxell,  Contr  LJniv.  Michigan  Herb.  17:164. 1990.  (Figs. 
lA,  E).  Tipo:  ECUADOR:  Cotopa.xi/Napo.  road  San  Miguel  (SalcedoJ,  Puerto  Nuevo  (Napo) 
under  construction,  29  km  from  San  Miguel  (Cerro  Verde  Filo),  bunch  grass  paramo  and  rocky 

escarpment  (78"25'W,0*5Q'S),  3950-4050  m,  1  Oct  f976,  0Ui!,aani  &  Balskv  9929  (hoi.otipo: 
AAU!;  ISOTIPCS:  Ff  MO!.  NYi). 

Hierba  perenne,  acaulescente,  arrosetada  o  formando  cojines  compactos;  eje 
subterraneo  lefioso,  ramificado,  en  cuyos  apices  de  las  ramas  se  agrupan  las  hojas 
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Fig.  1  .Arriba:  Hoja  con  la  lamina,  la  porcion  libre  del  peciolo,  la  porcion  libre  de  las  estipulas  y  la  vagina. Abajo:  Mericarpos. 

A  y  E,  /v.  ecuadoriensis.  B  y  F,  A/,  hartwegii.  C  y  G,  N.jamesonii.  D  y  H,  /V.  phyllanthos. 

formando  rosetas  de  hasta  4,5  cm  de  diametro.  Peciolo  y  estipulas  forman  una 

vagina  de  8-11  mm  de  largo  x  3-4  mm  de  ancho,  glabra.  Parte  libre  de  las 
estipulas,  ancha,  obtusa,  de  5  mm  de  largo  x  3  mm  de  ancho,  las  superficies 

glabras,  los  apices  con  algunos  cilios.  Parte  libre  del  peciolo  glabro,  de  1-2  mm 
de  largo.  Lamina  pinnatipartida,  de  8-12  mm  de  largo  x  7-10  mm  de  ancho,  los 
lobulos  de  la  lamina  con  divisiones  de  segundo  orden  forman  lobulos  ligulados 

de  apice  subagudo,  ambas  superficies  totalmente  glabras  excepto  los  apices  de 

los  lobulos  con  1  6  mas  cilios.  Caliz  de  9-12  mm  de  largo,  los  dientes  triangu- 
lares, de  4,5  mm  de  largo  x  3  mm  de  ancho  en  la  base,  el  exterior  glabro  o  cercano 

a  ello  con  algunos  pelos  largos  y  suaves  en  el  nervio  medio  y  en  los  bordes  de  los 
dientes,  el  interior  glabro  menos  los  dientes  con  pelos  largos  dirigidos  hacia  el 
apice.  Nectarios  internos  basales  5,  aislados,  mas  anchos  que  altos,  ca.  1  mm  de 
ancho.  Corola  glabra,  de  un  violeta  palido  (purpureo  en  seco);  tubo  de  la  corola 

de  4  mm  de  largo  x  2  mm  de  ancho.  Petalos  de  10-12  mm  de  largo  x  5,5-6  mm 
de  ancho,  con  una  pequena  escotadura  apical;  cada  petalo  se  continua  sobre  el 

tubo  de  la  corola  formando  dos  pequefias  "alas"  ca.  2,5  mm  de  largo.  Tubo 
estaminal  glabro,  mas  corto  que  los  petalos,  de  4-6  mm  de  largo,  las  anteras 
dispuestas  en  una  cabezuela  globosa,  subsesiles  de  color  violaceo.  Estilos  7 
apenas  sobresalen  de  las  anteras,  los  estigmas  capitados.  Mericarpos  de  6  mm 
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de  largo  (incluidas  las  aristas  de  3  mm)  x  3  mm  de  ancho,  con  el  dorso  y  el  apice 
largamente  hirsutos. 

Material  adicional  estudiado:  ECUADOR.  Pichincha:  Slopes  north-west  of  north  peak  of  Antisana, 
4400  m,  00,30S  078.00W,  P.].  Gruhh  et  al  578  (K,  NY).  Napo:  Paramo  de  Papallacta,  sector  HI  Paso. 
4060  m,  28  Oct  1984,  Freirc  .33  (QCA). 

Distribucion  y  con.servacid n.—Especie  endemica  de  la  Cordillera  Oriental,  en 
los  paramos  del  volcan  Antisana,  Papallacta  y  Cerro  Verde,  entre  3950  y  4400 

m.  Esta  especie  es  conocida  solo  de  cuatro  poblaciones  y  se  la  considera  como 
Vulnerable  (VU). 

Notrotriche  ecuadoriensis  se  distingue  del  resto  de  especies  ecuatorianas 

por  tener  las  hojas  totalmente  glabras  excepto  algunos  cilios  en  el  apice  de  los 
lobulos  y  por  la  lamina  pinnatipartida  con  lobulos  ligulados.  Por  la  presencia 
de  un  tubo  de  la  corola  es  afin  a  N.jamesonii,  se  dilerencia  porque  esta  iiltima 
tiene  la  lamina  f labelitorme  con  lobulos  obtusos  y  por  otros  caracteres  indicados 
en  la  clave. 

Nototriche  hartwegii  A.V/.  Hill,  Trans.  Linn.  Soc.  I-ondon  7:221-222,  pi.  29,  fig. 
14,  1909.  (Figs.  IB,  F  y  2).  Tipo:  ECUADOR:  Canar:  "Monte  Assuay  ad  Las  Cruces," 
4550  m,  Hcjriwcg  918  (IIOI.OTIPO  K!;  I.SOT1POS:  BM  (como  foto  digital),  CGE  n.v,  G  como  foto 

digital,  NY!,?!), 

Hierba  perenne,  acaulescente,  pulviniforme,  lanosa;  eje  subterraneo  lenoso, 
ramificado,  en  cuyos  apices  de  las  ramas  se  agrupan  numerosas  hojas  formando 

masas  compactas  cilindricas.  Estipulas  y  peciolo  forman  una  vagina  de  6-7  mm 
de  largo  x  3-4  mm  de  ancho.  Parte  libre  de  las  estipulas  linear,  de  apice  subagudo, 
de  5-9  mm  de  largo  x  0,7-1  mm  de  ancho.  Parte  libre  del  peciolo  de  2-3  mm  de 
largo.  Peciolo,  estipulas  y  vagina  densamente  cubiertos  por  pelos  estrellados  lar- 

gos y  suaves  en  ambas  superlicies,  en  los  margenes  con  pelos  estrellados  pedi- 
celados  mas  grandes.  Lamina  f  labelada  de  base  cuneiiorme,  de  10-15  mm  de  largo 
X  9-18  mm  de  ancho  en  la  parte  superior,  3-partida,  cada  segmento  se  divide  en  3 
o  mas  lobulos,  el  segmento  medio  entero  o  poco dividido,  los  lobulos  oblongos  de 

apice  obtuso,  la  superficie  superior  densamente  pilosa  con  pelos  estrellados  lar- 
gos y  suaves  (lanosa),  la  inferior  igualmente  pilosa  pero  en  menor  proporcion. 

Caliz  de  15-20  mm  de  largo,  los  dientes de  11-15  mm  de  largo  x  2,5-5  mm  de  ancho 
en  la  base,  el  exterior  todo  piloso  con  pelos  similares  a  la  hoja,  el  interior  glabro 

menos  los  apices  de  los  dientes.  Nectarios  internos  basales  5,  aislados,  triangu- 
lares, de  1,5  mm  de  alto  x  2  mm  de  ancho.  Corola  violacea  con  base  blaiiquecina; 

tubo  de  la  corola  ausente.  Petalos  de  20-25  mm  de  largo  x  10-13  mm  de  ancho,  la 
base  con  pelos  estrellados  largos.  Tubo  estaminal  de  12-15  mm  de  largo,  las  anteras 
sesiles  reunidas  en  cabezuela  alargada,  2/3  del  tubo  estaminal,  con  pelos 
estrellados  largos  y  caedizos.  Estilos  y  estigmas  en  numero  de  12.  Mericarpos  12, 
uniovulados,  de  9  mm  de  largo  (incluidas  las  aristas  de  5  mm)  x  3  mm  de  ancho, 

con  pelos  estrellados  cortos  en  el  dorso  y  apices  con  cilios  largos. 
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Fig. 2.  Hototriche  hartwegii  en  el  Paramo  del  Cajas,  Azuay,  Ecuador.  Arriba:  detalle  de  las  flores.  Abajo:  habito  mostrando 

la  planta  en  cojin.  Fotografi'as  ©Carmen  Ulloa  Ulloa. 
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Material  adicional  estudiado:  ECUADOR:  "Quito,'7a  meson  s.n.  (K).  Azuay:  Parque  Nacional  Cajas.  Road 

Cuenca-Sayausi-MoUeturo,  4110-4350  m,  4  Ene  lOOOJargensen  et  al  2114  (MO);  Parque  Nacional 
Cajas,  sendero  paragiiiUas,  21  Nov  2000, 4100-4400  mjorgensen  et  a  1. 2422  (MO),  13  Ene  2003, 4100- 
4180  m,  Ulloa  et  al  1184  (MO.  USM). 

Distrihucion  y  conscrvacion  — Endemica  de  los  paramos  del  sur  del  pais  entre 
4100  y  4400  m  en  Canar  y  Azuay  (la  coleccion  de  Jameson  tiene  una  localidad 

como  "Quito"  que  no  necesariamente  corresponde  a  la  provincia  de  Pichincha). 
Esta  especie  fue  recientemente  recolectada  luego  de  150  anos.  Si  bien  hoy  en  dia 
la  especie  se  encuentra  protegida  dentro  del  Parque  Nacional  Cajas,  se  conoce 

solo  una  poblacion  y  su  area  de  distribucion  es  muy  pequena  por  lo  que  se  le 
considera  como  En  Peligro  (EN). 

Nototriche  hartwegii  se  distingue  por  la  lamina  flabelada  con  base 

cuneiforme  y  poco  lobulada;  por  las  numerosas  hojas  agrupadas  en  los  apices 

de  las  ramas  formando  cilindros  compactos;  y  por  la  densidad  de  pclos  largos 

estrellados  (lanosos)  que  dan  a  toda  la  planta  una  apariencia  verde-gris. 

Nototriche  jamesonii  A.W.  Hill,  Trans.  Lmn.  Soc.  London  7:228. 1909.  (Figs.  IC, 

G).  Tipo:  ECUADOR:  "Quito,"  Jameson  154  (i.IiCTOTIPO:  K!;  ISOLECTOTIPOS:  G  n.v.  (foto  F-neg. 
23747  en  E  MO,  NY),  GH  n.v.). 

Notot  richc  chimhorazoensi',  Hochr,  Candollea  16:82. 1957.  TlPO:  ECUADOR:  Chimborazo.  4700- 

5100  m.  Ra uh  &  Hi  rsch  E-328  (hoi.otipo:  G!). 

Hierba  perenne,  acaulescente,  eje  subtcrraneo  lenoso,  ramificado  con  los 

extremes  apicales  cubiertos  de  hojas  dispuestas  en  rosetas.  Peciolo  y  estipulas 

forman  una  vagina  herbacea  de  6-7  mm  de  largo  x  2,5  mm  de  ancho.  Parte  libre 

de  las  estipulas  linear-oblonga,  de  3-5  mm  de  largo  x  0,8-1,2  mm  de  ancho.  Parte 

libre  del  peciolo  de  6-19  mm  de  largo  x  1,2-1,5  mm  de  ancho.  Peciolo,  estipulas  y 
vagina  con  superficies  pilosas  (la  vagina  con  la  superficie  inferior  glabra),  con 
pelos  estrellados  cortos,  los  margenes  con  pelos  largos  ciliados.  Lamina 

flabeliforme,  de  7-9  mm  de  largo  x  9-11  mm  de  ancho,  3-fida,  segmento  medio 
mas  desarrollado  que  los  laterales,  los  segmentos  divididos  en  3  6  mas  lobulos 

oblongo-obtusos;  superlicie  superior  de  la  lamina  pilosa  velutina,  con  pelos 
estrellados  cortos,  la  superficie  inferior  igualmente  pilosa  pero  menos  densa 

que  la  superior.  Caliz  campanulado,  de  8-11  mm  de  largo,  dividido  hasta  cerca 
de  la  mitad  en  5  dientes  de  apice  obtuso,  exteriormente  todo  piloso  con  pelos 
estrellados  similarcs  a  los  de  la  lamina,  el  interior  glabro  menos  los  apices  de 
los  dientes  con  pelos  estrellados  mas  grandes.  Nectarios  internos  basales  5,  mas 
anchos  que  altos,  cerca  de  1  mm  de  ancho  x  0,8  mm  de  alto.  Corola  violacea; 

tubo  de  la  corola  de  2,5-4  mm  de  largo,  piloso.  Petalos  de  15-18  mm  de  largo  x 
7-9  mm  de  ancho,  la  base  con  pelos  estrellados.  Tubo  estaminal  de  8-10  mm  de 
largo,  piloso  con  pelos  algo  rigidos  y  esparcidos,  las  antcras  subsesiles  dispuestas 
en  una  cabezuela  oblonga.  Estilos  y  cstigmas  cerca  de  10.  Mericarpos  10,  de  6 
mm  de  largo  (incluidas  las  aristas  de  2  mm  de  largo)  x  2,5  mm  de  ancho,  el 
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dorso  con  pelos  estrellados  pequenos,  parte  superior  y  aristas  con  pelos 
estrellados  largos  y  ciliados. 

Material  adicional  estudiado:  ECUADOR:  Sm  localidad,  "14.000  ft,"  Pearce  s.n.  (K).  Bolivar:  Volcan 

Chimborazo,  wind-swept  gravel  paramo,  with  open  cushion  plant  association,  4200  m,  01.28S 

078.55W,  04  Ago  1979,  Holm-Niehen  18745  (AAU,  F,  MO,  NY);  Superparamo  area  W  of  volcan 
Chimborazo,  ca.  33  km  N  of  Guaranda,  4120  m,  01.30S  078.56W,  29  Nov  1989,  Litteyn  13397  (NY.  QCA), 

16  Ene  1985,  Luteyn  &  Colton  11080  (NY  QCA);  Chimborazo,  sin  col.  4200  m  (LIL).  Chimborazo: 

"Diversa  Chimborazo  prope  Totorillas  ad  nives  perpect,"  4600  m,  7  Jul  1876,  Andre  3948  (K,  NY(2)), 
4200  m,  AnJre3953(K);  Southern  slope  of  Mount  Chimborazo,  sandy  ground,  4600  m,  18  Jul  1939, 

Asplund  8379  (F,  LIL,  NY  P),  4260  m,  23  Jun  1989,  Dorr  &  Valdespino  6437  (NY,  QCA);  Arenales  del 

Chimborazo,  superparamo,  4300  m,  19  Oct  2001,  Endara  et  al  361  (QCA),  25  Oct  1987,  Ramsay  & 

Merrow-Sniith  997  (K,  QCA),  10  May  1939,  Penland  &  Summers  698  (F),  6  May  1927,  Rorud  s.n.  (F). 
Pichincha:  Cayambe  mountain,  N  side,  4000  m,  24  Oct  1960,  Pennington  22C(K,  NY).  Tungurahua: 

El  Arenal,  On  the  Via  Whyinper  about  2  km  from  Cruce  Arenal,  4150  m,  17  Abr  1983,  Brandhyge 

42143  (AAU),  03  Sep  198.3,  Brandhyge  42236  (AAU). 

Distrihucion  y  conservacion. —Especie  endemica  en  los  paramos  del  none  y 
centro  del  pals  entre  4000  y  5100  m.  La  especie  esta  bien  representada  en  varios 
paramos  por  lo  que  se  la  considera  de  Preocupacion  Menor  (LC). 

Nototriche  jamesonii  se  distingue  por  la  disposicion  de  las  hojas  en  los 
extremos  de  las  ramas  lormando  rosetas  laxas.  La  porcion  libre  del  peciolo  es 

bastante  larga  en  relacion  con  las  otras  especies.  La  presencia  del  tubo  de  la 
corola  es  un  caracter  que  comparte  con  N.  ecuadoriensis  (ver  observaciones  de 
dicha  especie). 

Nototriche  phyllanthos  (Cav.)  A.W.  Hill,  Bot.  Jahrb.  Syst.  37:579. 1906.  (Figs.  1  D, 
H  y  3).  Sida  phyllanthos C3.v.,  Diss.  5:276-277,  tab.  127  fig.  4. 1788.  Malvastrum  phyllanthos 

(Cav)  A.  Gray  U.S.  ExpL  E.xped.  Phan.  152. 1854.  TlPO:  Terou,"J.  dejussieit  s.n.  (holotipo:  P-JU 
No.  12282  como  microficha;  ISOTIPOS:  MA  n.v,  P!). 

Sida  saxijraga  BonpL,  Pl.  Aequinoct.  2:116. 1813.  TlPO:  ECUADOR:  Cerro  Antisana,  Bonpland  2257 

(holotipo:  P  como  microficha,  foto  F-neg  35507;  iSOTiPOS:  B-W  No.  12730  como  microfich,  P!). 

Sitlapichinchen.sisBonpl.,Pl.Aequinoct.2:115-117,  tab.  116. 1813.  Malvastrum  pichinchense(Bonpl.) 
A.  Gray  U.S.  Expl.  Exped.  Phan. 1:152.  1854.  Nototriche  pichinchensis  (Bonpl.)  A.W.  Hill,  Bot. 

Jahrb.  Syst.  37:579. 1906;  A.W.Hill,  Trans.  Linn.  Soc.  London,  Bot.  7:231.  pl.  29 fig.  12,  pl.  30  fig.  9. 
1909.  TlPO:  ECUADOR:  Pichincha,  in  monte  Ruccu  Pichincha,  Bonpland  3032  (holotipO:  P; 

ISOTIPO:  B-W  No.  12731  como  microficha). 

Hierba  perenne,  acaulescente,  arrosetada  o  formando  densos  cojines;  eje 

subterraneo  lenoso,  ramificado,  los  apices  cubiertos  de  numerosas  hojas  verde- 

incano.  Estipulas  y  peciolo  torman  una  vagina  membranosa,  de  12-15  mm  de 
largo  X  3-4  mm  de  ancho.  Parte  libre  de  las  estipulas  triangular  o  lineal- 
subulada  de  apice  agudo,  de  8-10  mm  de  largo  x  2-3  mm  de  ancho.  Parte  libre 
del  peciolo  de  4-6  m  tn  de  largo  x  1,5-2  mm  de  ancho.  Peciolo,  estipulas  y  vagina 

con  pelos  estrellados  pequenos  en  la  superlicie  superior,  glabrescente  en  la  in- 
ferior, en  los  margenes  con  pelos  estrellados  mas  grandes.  Lamina  f  labeliforme, 

profundamente  3-partida,  de  6-12  mm  de  largo  x  10-18  mm  de  ancho,  segmentos 
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Fi6. 3.  Nototrkbe  phyllanthos,  original  publicado  como  Sida  pkhinchensis  en  Plantas  aequinoctiales  v.  2  (Humboldt  y 

Bonpland,  1813,  pi.  116).  Reproducido  con  permiso  de  la  biblioteca  del  Missouri  Botanical  Garden. 
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3-5-lobulados,  los  lobulos  ovado-oblongos  de  apice  obtuso  con  margenes 

frecuentemente  enrollados,  la  superficie  superior  de  la  lamina  incano- 

tomentosa,  la  inferior  glabra  o  subglabra  y  vernicosa.  Caliz  campanulado,  de  9- 
10  mm  de  largo,  los  dientes  de  5  mm  de  largo  x  3  mm  de  ancho  en  la  base,  el 

apice  subagudo,  el  exterior  todo  piloso  con  pelos  similares  a  los  de  la  lamina 
excepto  los  margenes  con  pelos  estrellados  mas  grandes,  el  interior  glabro 
excepto  los  dientes  con  pelos  estrellados  similares  a  los  margenes.  Nectaries 
internos  basales  5,  de  1,2  mm  de  alto  x  1,5  mm  de  ancho.  Corola  violacea;  tubo 

de  la  corola  ausente.  Petalos  de  16-25  mm  de  largo  x  8-10  mm  de  ancho,  la  base 

con  abundantes  pelos  estrellados  largos.  Tubo  estaminal  de  9-10  mm  de  largo, 
glabro,  las  anteras  dispuestas  en  una  cabezuela  oblonga,  4  mm  de  largo.  Estilos 

y  estigmas  7.  Mericarpos  7,  de  7  mm  de  largo  (incluidas  las  aristas  de  1,5  mm)  x 
2  mm  de  ancho,  dorso  estrellado-ciliado. 

Material  adicional  estudiado;  ECUADOR:  Localidad  desconocida,  1943,  Paredcs  s.n.  (Fj.  Bolivar:  28- 

29  km  NF  Guaranda,  Guaranda-Ambato  hwy.  Superparamo,  4185  m,  01.36S  079.00W,  25  Jun  1989, 

Dorr&Valdespino  6482  (AAU,  CTES,  F  K,  MO.  NY,  QCA,  QCNE).  Chimborazo:  Volcan  Chimborazo, 
4750  m,  07  Feb  1988,  Molau&  Eri ksen  2986 (AAU, QCA);  4400  m,  01.30S  078.52 W,  12Jul  1997,  Neill 

&etal  10788 (MO,  QCNE),  Cotopaxi:  Paramo  llinizas,  4  mi  W  Magdalena,  4600  m,  00.39S  078.40 W, 
2  Abr  1991,  Bensman  362  (MO);  Imbabura:  Paramo  de  Zumbagua,  4000  m,  21  Jun  1986,  UrgUes  19 

(QCA);  Napo:  Quito-Baeza  (Paramo  de  Guamani).  4150-4250  m,  10  Oct  1976, 01  Igaard  &  Ba  hiev  10084 
(AAU,  F,  MO,  NY);  Volcan  Antisana,  60  km  SE  Quito,  paramo,  4200  m,  00.28S  78.05W,  14  Jun  1991, 

Gentry  &  Ortiz  74363  (MO),  11  Ene  1979,  Holm-Nielsen  20651  (AAU,  MO),  Lago  Mauca-Machay,  4350 
m.  02  Nov  1979,  Holm-Nielsen  2072J  (AAU),  28 Noviembre  1998,  Vargas iS' Narvde^ 3Ii4  (MO, QCNE), 
28  November  1998,  NeiH e( al.  j;494 (MO, QCNE),  16Jul  1960,  Grul^b e(  al. 510 (NY),  19Jull960, Grubb 

et  a!.  571  (NY),  23  Jun  1979,  Black  68  (AAU),  Santapamba,  4200  m,  17  Sep  1979,  Black  174  (AAU), 

Pamba  Chuzalongo  Chico,  4400  m,  14  May  1979,  Black  5  (AAU),  Laguna  Micacocha,  01  Jul  1979, 

L0jtnant  &  Molau  15388  (AAU).  Pichincha:  "In  montibus  Antisana  et  Pichincha,"  Hartweg  917  (NY); 

"SiveAnduimQuitensium,"  May  1859, Jameson  s.n.  (K);  "Andes  Quitenses,"Cou(hou}' s.n.  (NY(2)),Jamc- 
son  s.n.  (NY),  Spruce  6542  (K);  Rucu  Pichincha,  4400  iti,  OO.IOS  078.34W,  13  May  1995,  Sklenar  & 

Kosteckova  264  (AAU),  31  Ago  1939,  Asplund  8601  (NY,  P),  Loma  de  las  Antenas,  2800  m|?l,  00.07S 

78.30W,  10  Sep  1995,  Clark  &  Fishman  1456  (QCNE,  MO),  25  Jun  1934,  Hei  n  richs  705  (NY),  27  Abr 

1920,  Holmgren  550  (F);  Volcan  Guagua  Pichincha,  4450-4650  m,  09  Ene  1988,  Molau  eta!.  2387  (AAU, 
MO,  QCA),  21  Abr  1996,  Clark  2522  (MO,QCNE),  25  May  1985.  Nowaf?  &  MarciUo  47 (QCA);  Volcan 

Pichincha,  4100-4500  m,  17  Ago  1923,  Hitchcock  21051  (NY  US),  3  Jul  1876,  Andre  3878  (K,  NY),  15 
Abr  1930,  Benoist  2396  (LIL,  P),  Mexia  7653  (MO,  NY,  UC),  15500  h.  Jameson  97  (NY),  Jameson  s.n. 

iUY),  Jameson  s.n.  (K),  Desconoculo  105  (NY),  Desconocido  8  (K);  Antisana,  paramo  4350  m,  11  Sep 

1986,  Ehrenhurg  102  (QCA),  16000  ft,  16  Jul  1939,  Balls  B7287  (F,  K);  Volcan  Cayambe,  4550-4660  m, 
01  Mar  1988,  Molau  &Enl?sen3227(AAU,  QCA),  3  Dicl993,Freire-Fierroetal.2587(AAU,NYQCA), 

18 Jun  1980,  Holm-Nielsen  24251  (AAU,  MO);  Cerro  Puntas,  4450  m,  09 Jun  ]985,  Nowak  &  Marcillo 

214  (QCA);  Volcan  Iliniza,  NE  slope  below  the  refugio,  4430  m,  00.395  78.42W,  13  Ago  1980,  Holm- 
Nielsen  et  al.  24902  (AAU,  MO),  19  Mar  1995,  Clark  470  (QCNE,  MO);  near  border  with  Cotopaxi, 

4200-4400  m,  7  Mar  1972,  Harling  11170  (NY);  Tungurahua:  Paramo,  ca.  2  km  N W  of  the  mountain 

Canhuairazo,  3500-4500  m,  01.245  78.47W,  23  Abr  1995,  Clark  716  (QCNE,  MO). 

Distrihucwn  y  conservacidn.— Especie  endemica  de  los  paramos  del  norte  y 
centro  del  pais  entre  3500  y  4650  m.  Esta  ampliamente  distribuida  y  por  lo  tanto 
se  la  considera  de  Preocupacion  Menor  (LC). 
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Brako  y  Zarucchi  (1993)  registraron  esta  especie  para  Peru  sobre  la  base  del 

ejemplar  tipo  y  de  colecciones  del  departamento  de  Huancavelica.  Los  ejemplares 

de  Rauh  P-374(a)  y  P-450  corresponden  a  N.  uJophylla  (A.  Gray)  A.W.Hill,  una 
especie  muy  distinta  de  N.  phyllantos.  En  cuanto  a  la  coleccion  tipo,  apenas  tiene 

la  inscripcion  que  dice  "Perou,"  pero  bien  podria  corresponder  a  alguna  localidad 
ecuatonana  ya  que  en  tiempos  de  la  colonia  parte  de  Ecuador  estaba  bajo  la 

jurisdiccion  del  Virreinato  de  Peru.  De  otra  manera  no  habiendo  registros  para 
Peru,  pensamos  que  la  especie  esta  restringida  a  Ecuador 

Fryxell  (1992)  cita  como  holotipo  de  Sida  pichmchensis  una  muestra  de 
Humboldt  y  Bonpland  s.n.  sobre  la  base  de  una  microficha  del  herbario  de 

Willdenow  en  Berlin.  Sin  embargo,  el  Ing.  Antonio  Krapovikas  (com.  pers.)  nos 
indica  que  el  considera  el  holotipo  a  la  coleccion,  por  el  estudiada,  de  Bonpland 

3032  incorporada  en  el  herbario  general  de  Paris  ya  que  ese  material  es  el  que  el 
autor  debe  haber  usado  para  describir  la  planta  mas  no  aquel  de  Berlin. 

Nototriche  phyllanthos  es  una  especie  bastante  comun,  facil  de  distinguir 
por  el  enves  de  las  hojas  glabro  y  con  un  brillo  singular. 
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Ramella  (G),  nos  ayudaron  a  obtener  fotograf  ias  de  material  depositado  en  esos 

herbarios  y  E  Keusenkothen  escaneo  la  figura  3.  A  Paul  Fryxell  y  Antonio  Krapo- 
vickas  por  la  minuciosa  revision  del  manuscrito.  M.  Chanco  agradece  al  Ing. 

Antonio  Krapovickas  del  Institute  de  Botanica  del  Nordeste,  Corrientes,  Argen- 
tina, por  las  facilidades  y  el  material  botanico  de  estudio  brindados  durante  la 

estadia  en  su  Institucion.  El  trabajo  de  campo  de  C.  Ulloa  en  el  sur  del  Ecuador 

se  llevo  a  cabo  con  subsidios  de  la  Nacional  Geographic  Society  (Jorgensen  6327- 
98  y  Ulloa  7744-02). 
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BOOK  NOTICES 

Two  Books  on  Agapanthus  from  Timber  Press 

WiM  Snoeiji:r.  2004.  Agapanthus:  A  Revision  of  the  Genus.  (0-88192-631-0,  hbk.). 

Timber  Press  Inc.  133  S.W.  Second  Ave,  Suite  450,  Portland,  OR  97204-3527, 

U.S.A.  (Orders:  www.timberpress.com,  mail@timberpress.com,  503-227-2878, 

1-800-327-5680, 503-227-3070  fax).  $39.95, 372  pp.,  101  color  photos,  9  color 

illus.,  7  tables,  6  drawnigs,  6"  9". 

Agapanlhus  is  a  genus  (rom  southern  Alrica  with  about  10  species,  but  there  are  hundreds  of  culti- 

vars.  The  author  has  invested  eight  years  of  research  and  scholarship  in  preparing  the  "definitive" 
work  on  Agapanthus  in  cukivation.  The  author  breaks  down  his  research  into  six  chapters:  I)  Intro- 

duction; 2)  Genome  Size;  3)  Ta.xonomy  and  Nomenckuurc;  4)  Classification  of  the  Cuhivars;  5)  De- 

scriptions of  the  Genus,  Species,  and  Cultivars;  and  6)  Cultivation.  An  appendix  on  Breeders/Intro- 
ducers and  Their  Cultivars  is  followed  by  References  and  an  Index. 

Hannhke  van  DijK.  2004  Agapanthus  for  Gardeners.  (0-88192-656-6,  hbk.).  Tim- 

ber Press  Inc.  133  S.W  Second  Ave,  Suite  450,  Portland,  OR  97204-3527,  U.S.A. 

(Orders:  www.timberpress.com,  mail@timberpress.com,  503-227-2878, 1- 

800-327-5680, 503-227-3070  fax).  $24.95,  96  pp.,  147  color  photos,  1  color 

map,  2  hne  drawings,  4  color  illus.,  8  1/2"  x  8  1/2". 

Publisher  Comments:  "Agapanthus  jor  Gardeners  is  an  informative  and  practical  guide  to  growing 
this  popular  perennial.  It  includes  descriptions  of  all  species  and  subspecies,  along  with  a  selection 

ol  80  cuhivars  that  have  proven  themselves  m  the  garden  and  in  containers;  inlormation  on  choos- 

ing and  buying  plants,  cultivation  requirements,  propagation,  and  pests  and  diseases;  and  a  discus- 

sion of  Agapanthus  as  a  cut  flower." 

"Illustrated  with  over  75  photographs,  this  is  a  useful  companion  to  Wim  Snoeijer  s  more  schol- 

arly and  exhaustive  Agapanthus:  A  Revision  of  the  Genus,  also  published  by  Timber  Press." 

This  small  colorful  book  is  truly  a  little jewel  on  "The  Flower  of  Love,"  It  covers  everything  from 
history  to  propagating  to  all  the  cuh  ivars  from  A  to  Z. 
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ABSTRACT 

After  analyzing  protologues  and  types.  Baccharis  suhscu  Ipta  Hochr.,  a  supposedly  Peruvian  endemic, 

is  considered  a  synonym  of  the  more  widespread  B.  pukhella  Sch.  Bip.  ex  Griseb.  A  lectotype  is  se- 
lected for  the  name  of  the  new  synonym. 

Ki:v  words:  Baccharis suhsculpta,  B.  puicheUa,  Asteraceae,  Peru 

RTSUMEN 

Despues  del  analisis  de  los  tipos  y  protologos,  Baccharis  suhsculpta  Hochr.,  una  especie  peruana 

supuestamente  endemica,  es  considerada  un  sinonnno  de  B.  pukhella  Sch,  Bip.  ex  Griseb,  de  mas 

ampUa  distribucion.  Se  selecciona  un  lectotipo  para  el  nombre  del  nuevo  sinonimo. 

Palabras  clave:  Baccharis  subsculpla.  B.  pu khclla.  Asteraceae,  Peru 

El  genero  Baccharis  L.  (Asteraceae)  es  reconocido,  entre  las  Astereae,  por  su 
primacia  en  cuanto  al  numero  de  especies  que  lo  integran,  todas  exclusi  vamente 
americanas,  como  por  su  complicada  taxonomia.  Sus  aproximadamente  360 

especies  ocupan  un  area  bastante  extensa  que  abarca  toda  Sudamerica  hasta 
alcanzar  la  zona  sur  de  Estados  Unidos  de  America,  pero  se  extiende  ademas 

por  ambas  costas  norteamericanas  mas  alia  del  paralelo  40  N.  Se  desarrollan  en 
condiciones  ecologicas  muy  dispares,  habitando  desde  lugares  humedos  hasta 
sitios  muy  secos  y  desde  el  nivel  del  mar  hasta  las  mayores  alturas  andinas 
(Cuatrecasas  1969);  empero,  su  mayor  diversidad  se  encuentra  focalizada 
basicamente  en  la  region  neotropical. 

La  delimitacion  de  sus  especies  generalmcnte  se  muestra  confusa  y  la 

interpretacion  cabal  de  las  mismas  ofrece  serias  dificultades,  que  radican  en  el 
extremo  polimorfismo  de  muchas  de  ellas  (o  en  una  cierta  continuidad 
morfologica  en  otras  que  forman  complejos  o  alianzas  de  especies),  asi  como  en 

la  gran  cantidad  de  entidades  fundadas,  que  las  mas  de  las  veces  corre  pareja 
con  la  superficialidad  de  las  diagnosis  e  ilustraciones  que  se  han  publicado  a  su 
respecto.  A  todo  ello  se  suma  su  peculiar  diecia,  que  supone  una  cierta  diferencia 

en  la  facies  de  los  individuos  pistilados  y  estaminados  de  una  misma  especie— 

que  puede  inducir  a  confusion  en  el  observador  poco  agudo— ,  y  la  distribucion 
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geografica,  que  en  algunas  dc  sus  especies  es  inuy  vasra,  poniendo  de  relieve 

una  gran  capacidad  adaptativa,  mientras  que  en  otras  es  de  extension  niuy 
limitada  senalando  su  condicion  de  endemicas.  Por  otro  lado,  sucede  tainbicn 

que  varias  espceies  son  halladas  en  el  campo  en  poblaciones  relativamente 
grandes,  otras  en  cambio,  se  manifiestan  como  individuos  escasos;  eomo 

consecuencia,  existen  entidades  que  estan  bastante  bien  colectadas  y  algunas, 
por  contraste,  resultan  poco  representadas  en  herbario. 

Estos  tactores  apenas  aludidos  ban  contribuido  a  que  la  trayectoria 

taxonotnica  experimentada  por  algunas  de  las  espeeies  de  Baaharis  resultara 

erratiea  pues,  a  incnudo,  una  entidad  tempranamente  descripta,  eon  el 

transcurso  del  tiempo,  sutrio  diversas  interpretaciones  y  determinaeiones 

erroneas;  esta  situacion  inoti\'6  que  los  autores  postenores  que  se  ocuparon  de 
alguna  inanera  del  genero,  utilizaran  y  dilundieran  otros  epitetos  para 

designarla.  Lo  dicho  queda  en  evidencia  al  apreciarse  la  abultada  sinonimia  que 
reijnen  cierras  especies,  v.  gr.  Baccharis^ialici folia  (Ruiz  &  Pav.)  Pers.,  B.  rhcxioidcs 
Kunth,  B.  linearis  (Ruiz  &  Pav.)  Pers.,  etc. 

Bactharis pukhcUa  Scb.  Bip.  ex  Griseb.  es  un  taxon  distribuido  desde  Peru 

central  y  meridional  hasta  el  centro  de  la  Argentina.  Desde  que  fuera  original- 

mente  descripta  por  A.  Grisebach  en  1879— sobre  la  base  de  una  coleccion  del 

viajero  (ranees  Gilbert  Mandon  proveniente  de  Sorata,  Bolivia  (Fig.  IJ— ,  esta  especie 
ha  recibido  la  atencion  de  otros  botanicos  en  distintas  ocasiones,  quienes  le 
aplicaron  cada  cual  denominaciones  diferentes,  no  teniendo  en  cucnta  la 

plasticidad  morfologica  de  la  especie;  esta  presenta  marcado  polimortismo  en 

varies  caracteres,  a  saber:  pubescencia  (existen  desde  plantas  densamente 

tomentosas  hasta  casi  glabras),  ancho  de  la  hoja  (varia  desde  0,5  cm  hasta  3  cm), 

disposicion  de  los  capirulos  (reunidos  en  cnnas  corimbilormes  difusas— o  aun 

capitulos  solitarios— o  bien,  agrupadas  en  racimos  foliosos  bien  delinidosj.  Pn 
electo,  el  estudio  de  los  tipos  respectivos  no  ha  dcji^do  duda  alguna  sobre  la 

identidad  de  las  mismas  y  en  consecuencia,  que  sc  trata  de  nombres  que  han 

originadoun  listadodesin6nimosendecadasrecientes(Anza  Espinar  1971, 19731 

Precisamente,  el  asunto  que  nos  ocupa,  y  que  estimamos  conveniente  dar  a 
conocer  a  continuacion,  ilustra  un  caso  adicional  de  sinonimia  en  Baccharis 

pulchella  que  rccientemente  hemos  advertido.  En  el  intento  de  determinar 

cicrtos  ejemplares  peruanos  colectados  poco  tiempo  atras  por  uno  de  nosotros 
(A.  G.)  en  el  departamento  de  Lima,  nos  encontramos  frente  a  la  duda  de 

asignarles  este  nombre— al  que  parecian  ajustarsc  bien  de  acucrdo  a  literatura 
moderna  (Gabrera  1978;  Giuliano  2000)  y  al  estudio  de  ejemplares  de  herbano- 

o,  por  otro  lado,  aplicarles  el  binomio  Bacchans  suhsculpla  llochr., 

correspondiente  a  una  rara  planta  peruana  supuestamente  endemica  de 

territono  limeno  con  la  que  guardaban  indiscutibles  semejanzas  morfologicas 

segun  comprobamos  al  observar  un  lototipo  de  la  misma  (Fig.  2),  y  a  mas  del 

detalle  muy  sugerente  de  provenir  del  locus  typicus  de  la  especie  antedicha,  la 
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Fig.  1 .  Isotipo  de  Baccharis  pulchella  Sch.  Bip.  ex  Griseb.  {Mandon  185,  NY  [foto  LP]). 

"cuesta  de  Pur uchuco".  Estos  antecedentes  nos  llevaron  de  inmediato  a  sospechar 
de  la  verdadera  identidad  de  B.  suhsculpta,  de  modo  que  intentamos  reunir  todos 
los  elementos  de  juicio  a  nuestro  alcance  para  aclarar  nuestra  presuncion  de  un 

posible  caso  de  sinonimia;  dispusimos  de  los  protologos  y  fototipos  de  ambas 
entidades  con  el  fin  de  estudiarlos  y  realizar  un  analisis  comparativo.  A  juzgar 
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Fig.  2.  Lectotipo  de  Baccharis  subsculpta  Hochr.  (Matthews  758,  K  [foto  LP]). 
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por  las  coincidencias  entre  ambas  diagnosis,  como  asi  por  la  innegable  similitud 

entre  los  respectivos  ejemplares  originales— para  B.  pulchella  especialmente  en 
el  caso  del  isotipo  en  NY,  ya  que  los  isotipos  de  K  y  LP  presentan  hojas  mas  breves 

y  angostas,  demostrando  su  variabilidad  intraespecifica— ,  resulta  indudable  que 
B.  pulchella  es  la  nnisma  entidad  que  ulteriormente  Hochreutiner  volvio  a 
denominar  B.  suhsculpta. 

Conviene  hacer  notar  que  como  expresaramos  anteriormente,  la  existencia 
de  la  diecia  ha  motivado,  dentro  de  Baccharis,  la  proposicion  de  nuevas  especies 

basadas  justamente  en  ejemplares  funcionalmente  estaminados  o  pistilados.  Tal 
es  el  caso  de  B.  suhsculpta,  descripta  en  base  a  especimenes  correspondientes  al 

pie  estaminado  exclusivamente,  mientras  que  B.  pulchella  lo  fuera  a  partir  de 
ambos  tipos  de  individuos.  Sm  embargo,  como  parte  de  nuestro  analisis, 
examinamos  ejemplares  de  diferentes  poblaciones  de  la  especie  B.  pulchella,  los 

cotejamos  con  el  protologo  y  con  fotos  e  imagenes  del  material  original  peruano 
de  B.  suhsculpta  (su  presunto  sinonimo)  y,  a  nuestro  juicio,  es  imposible  hal  lar  la 
mas  minima  diferencia  de  ningun  tipo  que  permita  fundamentar  separacion 

alguna. 
Debe  mencionarse  que,  si  bien  Hochreutiner  incluyo  a  su  Baccharis 

suhsculpta  en  la  seccion  Oblongifoliae  DC,  este  taxon  infragenerico  era 
altamente  heterogeneo  y  artificial  segiin  su  concepcion  original  (cfr  Candolle 
1836);  luego  de  la  redelimitacion  que  de  la  misma  realizara  Cuatrecasas  (1967), 

queda  claro  que  la  especie  no  corresponde  en  absolute  a  dicha  seccion.  Asimismo, 
en  el  protologo  de  B.  suhsculpta  se  menciona  que  la  especie  es  muy  cercana  a  B. 

sculpta  Griseb.,  y  que  tambien  guarda  semejanzas  con  B.  sphacrocephala  Hook. 
&  Arn.  y  con  B. grandicapitulata  Hieron.;  no  obstante,  esta  aparente  similitud 
es  solo  superficial,  ya  que  B.  suhsculpta  no  presenta  afinidades  con  ninguna  de 
esas  especies,  pertenecientes  a  distintas  secciones  del  genero. 

Por  todo  lo  expuesto,  proponemos  a  Baccharis  suhsculpta  Hochr.  como  un 
nuevo  sin6nimo  de  la  muy  extendida  B.  pulchella  Griseb.,  lo  cual  documentamos 
a  continuacion: 

Baccharis  pulchella  Sch.  Bip.  ex  Griseb.,  Symb.  Fl.  Argent.  181. 1879.  tipo:  Bolivia. 
Dpto.  LARi-CAjA:  viciniis  Sorata,  Nov  1858-Mar  1859,  Mandon  185  (holotipo:  GOET;  ISOTIPOS; 
K[fotoLP!l,LP!,NY[fotoLP!l). 

=  Baccharii suhsculpta  Hochr.,  Bull.  New  York  Bot.Gard.  6(21):292. 1910.  Syn.  nov.TiPo:  PERU.  "Cuesta 

of  Perruchuca  [Puruchuco],"  Matthews  758  (lectotipo,  aqui  designado,  K,  foto  LP!);  "In  Peruvia  interiore," 
Matthews  564  (sintipo  NY,  foto  LP!).  Obs.:  La  seleccion  del  ejemplar  Matthews  758  como  lectotipo  de 

la  especie  se  fundamenta  principalmente  en  que  dicho  especimen  proviene  de  una  localidad 

explicitamente  citada,  ademas  del  hecho  de  considerar  a  este  como  mejor  representative  de  la  misma. 

Ejemplares  examinados:  ARGENTINA.  Prov.  Catamarca:  Dpto.  Belen,  Falcone  &  Castellanos  3528 

(LP).  Dpto.  Tinogasta,  Cabrera  et  al.  24649  (LP).  Prov.  Cordoba:  Dpto.  Calamuchita,  Hunziker  7217 

(CORD,  LP):  idem,  Roig  JIJJ  (LP).  Prov.  Jujuy:  Dpto.  Santa  Barbara,  Cabrera  et  al.  24075,  25503  (LP). 

Prov.  La  Rioja:  Dpto.  Vinchina,  Biurrun  et  al.  5123  (IZAC,  LP).  Dpto.  no  identificado,  Morello  5162 
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(LP),  Prov.  Mcndoza:  Dpio.  Las  Heras,  Skumci  516  (LIL,  LP),  Dpto.  Tunuyan,  Ruiz  Leal  23050  (LP), 

Prov.  Salta:  Dpro,  Santa  Victoria,  Adkr6  (l.,Pj,  npto.  La  Vina,  Burkarl  1328.5  (LP,  SI),  Prov.  San  Juan: 

Dpto,  Angaco,  Kifsling  &  Saenz  4127  (LP  SI).  Dpto,  .Sarin  i  en  to,  Kieslmg  &  Saenz  4177  (LP,  SI).  Prov. 
Tiicuman:  Dpto,  Capital.  Ventun  911  (SI).  Dpto,  Chicligasta,  Veniiin  4614  (.LP), 

BOLIVIA.  Dpto.  Cochabamba:  Prov,  Quillacollo.  Henscn  402  (SI),  Dpto.  La  Paz:  Prov.  B,  .Saavedra. 
Beck  IJ36C(Slj;s/loc.,  Biic;i(ic)is.n,U.P6W42). 

PERU.  Dpto.  Apurimac:  Prov,  Abancay,  LfDcv/  a  9S00  (US.  USM).  Dpto.  Cusco:  r'ro\'  Calsco.  So- 

lomon 2968(MO,  USM);  Ferreyra  20841  (VSM).  Prov,  LIrubamba,  ZamaUoa  61  (LP),  Dpio.  Lima:  Prov. 

Chancay,  Cerrale  6339  (MO,  USM,).  Prov  Canta,  Granda  1238  (.MOLj;  idem,  Cranda  &  Megiia  1293. 
1318, 1319, 1984, 2232  (MOL).  Prov.  Huarochiri,  Cerrate&  lovar  1901  (USM). 
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Museo  de  Historia  Natural  de  la  Universidad  Nacional  Mayor  de  San  Marcos 

(USM)  por  las  (acilidadcs  prestadas;  no  ol  vida,  por  supuesto,  al  Bach. Jose  Alegria 
por  la  lectura  diligente  del  manuscrito. 
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ABSTRACT 

Gamochaeta  spicata  "(Lam.)  Cabr."  is  based  on  an  illegitimate  later  homonym  (Gnaphalium  spicatum 

Lam.  1788,  non  P.  Miller  1768)  and  is  to  be  attributed  as  Gamochaeta  spicata  Cabr.,  nom.  nov.  Cabrera's 

"nomen  novum,"  however,  also  is  illegitimate  because  Gnaphalium  coarctat  urn  Willd.,  a  replacement 

name  iov  Gnaphalium  spicatum  Lam.,  is  the  lirst  legitmiate  name  lor  Lamarck's  plant.  Details  in  tiie 
publication  and  specimen  citationsare  clarilied  lor  the  typification  ol  Gamochaeta  coarctataCWilld.) 

Kerg.,  the  correct  name  in  Gamochaeta  lor  [his  species.  Gnaphalium  spicatum  P.  Miller  is  a  synonym 

of  Pterocaulon  virgatumiL.)  DC.  Gnaphalium  spicatum  (Forssk.)  Vahl  is  a  synonym  of  Ijloga  spicata 

(Forssk.j  Sch,  Bip. 

RES  U  MEN 

Gamochaeta  spicata  "(Lam.)  Cabr"  csta  basado  en  un  homoninio  posterior  ilegitimo  {Gnaphalium 
spicatum  Lam.  1788,  non  P.  Miller  I7b8j  y  debe  consignarse  como  Gamochaeta  spicata  Cabr.  noin. 

nov.  El  "nomen  novum" de  Cabrera,  sin  embargo,  es  tambien  ilegitimo  ya  que  Gnaphalium  coarctatum 
Willd..  un  nombre  reemplazo  de  Gnaphalium  spicatum  Lam.,  es  el  primer  nombre  legitimo  para  la 

planta  de  Lamarck,  Para  laclarificacion  de  la  tipilicacion  de  Gamochaeta  coarctata  (Willd.)  Kerg.,  el 

nombre  correcto  en  Gamochaeta  de  esta  especie,  se  brindan  detalles  acerca  de  la  publicacion  y  citacion 

de  losespecimenes.  Gnaphalium  spicatum  P  Miller  es  un  si  non  i  mode  Pterocaulon  virgatum  IL.J  DC. 

Gnaphalium  spicatum  (Forssk.)  Vahl  essinonimode  Ijloga  spicata  (Forssk.)  Sch.  Bip. 

During  work  preliminary  to  treatments  for  Flora  Mesoamericana  and  Flora  of 
North  Anierica,  we  noted  that  the  species  previously  identified  as  Gamochaeta 

(.Gnaphalium)  spicata  (Lam.)  Cabr  (Compositae:  Gnaphalieae)  should  be  called 
Gamochaeta  coarctata  (Willd.)  Kerg.  Kerguelen  s  combination  (1987)  was  made 

preliminary  to  the  Flora  of  France,  after  Flora  Furopaea  (Holub  in  Tutin  et  al. 
1976),  and  it  has  not  been  widely  used.  For  example,  Gamochaeta  spicata  was 
used  in  Freire  (1995),  but  Ga  mochaeta  coarctata  was  correctly  used  subsequently 

by  Freire  &r  Iharlegui  (1997)  and  Cabrera  et  al.  (2000).  Typification  of  Gamochaeta 
coarctata,  however,  has  been  confused,  and  because  the  species  is  a  worldwide 

weed  (e.g.,  Cabrera  1961;  Drury  1971;  Kerguelen  1987;  Nesom  2004a,  2004b),  we 
provide  details  of  typification  necessary  for  convincing  use  of  the  name. 

In  essence,  the  name  Gnaphalium  spicatum  was  validly  published  by  three 
different  authors  for  three  different  species  from  three  different  continents;  these 

species  are  nov/  referred  to  three  different  genera.  Gnaphalium  spicatum  Lam. 
(1788)  is  the  only  one  of  the  three  that  refers  to  a  Gamochaeta  species.  It  was 

used  as  a  legitimate  name  by  Cabrera  (1961),  but  it  is  an  illegitimate  later  hom- 
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onymof  Gnapha/iumspicatwrnP.  Mill.  (1768).  Vahl's  combination  (1790),  based 
on  Chrysocoma  spicata  Forssk.,  added  the  third  Gnaphalium  spicatum. 
Willdenow  (1803)  provided  a  replacement  name  (Gnaphalium  coarctatum)  for 

Lamarck's  (1788)  illegitimate  Gnapha/iu?7]spicatum.  Cabrera  (1961)  resurrected 
Gamochaeta  from  synonymy  within  Gnaphalium,  but  Kerguelen  (1987)  was  the 

first  to  correctly  use  the  first  legitimate  name  lor  Lamarck's  type  in  Gamochaeta. 
The  nomenclature  and  taxonomy  oi  the  three  different  names  Gnaphalium 

spicatum  are  as  follows: 

1.  Gnaphalium  spicatum  P.  Miller,  Card.  Diet.,  ed.  8,  Gnaphalium  no.  24. 1768. 
Syntype: JAMAICA:  Sloane 38  Volume  .5.26 (BM.  digital  imagcO.  It  is  pos.sible  that  a  N4iller  coL 

lection  I  rom  the  Chelsea  Botanic  Garden,  England  is  preserved  in  the  Banks  herbarium  (,BM). 

Current  namc.—Pterocaulon  virgatum  (L.)  DC. 
Distribution.— southern  United  States  to  South  America  (Cabrera  & 

Ragonese  1978). 

Miller's  protologue  reads  "24  Gnaphalium  (spicatum)  foliis  lanceolatis 

decurrentibus  tomentosis,  f  loribus  spicatis  terminalibus  lateralibusque."  Ad- 
ditionally Miller  (1768)  cited  "Elichrysum  caule  alato,  f loribus  apicatis.  Sloan. 

Cat.  Jam.  125,"  in  direct  reference  to  Sloane's  polynomial  "Helichrysum  caule 
alato,  f  loribus  spicatis"  (Sloane,  1696:125)  as  illustrated  in  Sloane  (1707:tab.  152, 
lig.  5!).  Miller  stated  that  the  plant  "grows  naturally  in  Jamaica,  and  in  other  of 

the  hot  parts  of  America"  and  that  it  "flowers  in  July  and  August,  but  never 

pertectly  sets  seed  in  England." 
Gnaphalium  spicatum  P.  Miller,  was  not  cited  in  the  monograph  of  Ptero- 

caulon  (Cabrera  &  Ragonese  1978)  but  was  listed  by  Jackson  (1893)  as  a  syn- 
onym of  Pterocaulon  virgatum  (L.)  DC.  Based  on  our  observation  of  the  Sloane 

syntype  (BM)  ol  Gnaphalium  spicatum  R  Miller,  of  the  cited  original  illustra- 
tion (Sloane  1707)  ol  Gnaphalium  spicatum  P.  Miller,  and  of  the  lectotype  of 

Gnaphalium  virgatum  L.  (LINN  993.29,  IDC  microfiche  177.  578.11.5!),  we  treat 

Gnaphalium  spicatum  P.  Miller  as  a  synonym  of  Pterocaulon  virgatum  (L.)  DC. 

2.  Gnaphalium  spicatum  (Forssk.)  Vahl,  Symb.  Bot.  1:70. 1790,  horn.  lUegit.,  non 
P.  Miller  1768.  Chrysocoma  spicata  Forssk.,  Fl.  Aegypt.  73.  1775,  Ifloga  spicata  (Forssk.) 

Schultz-Bip.  in  Webb  &  Berthelot,  Hist.  Nai.  lies  Canaries,  vol.  3  (2,  sect.  2):310.  1836-1850 
[1845].  Type:  FGYPT:  1761-1763.  Forsskal  s.n.  Uiolotype:  C,  IDC  2200  27.1.1!). 

Current  name— Ifloga  spicata  (Forssk.)  Schultz-Bip. 
Distribution.— Canary  Islands,  northern  Africa  east  to  Pakistan  (Davis 

1975:100-101). 
This  widespread  herb  less  than  15  centimeters  tall  with  densely  crowded 

and  spiralling  filiform  leaves  and  axillary  capitula  was  described  from  Egyp- 
tian material.  This  species  was  referred  to  Gnaphalium  (Vahl  1790)  and  in  turn 

to  Ifloga  (Schultz-Bipontinus  1844-1850).  Davis  (1975)  and  Anderberg  (1991) 
treated  this  species  as  Ifloga  spicata  (Forssk.)  Schultz-Bip. 
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3.  Gnaphalium  spicatum  Lam,  Encycl.  Meth.  Bot.  2:757. 1788,  horn.  lUegit,  non 
P.  Miller  1768.  Gnaphahum  coarctalum  Willd.,  Sp.  PL  3(3):1886. 1803, nom.  nov.  Gnaphalium 

purpureum  L.  var.  spicatum  Klatt,  Lmnaea  42:140. 1878,  nom.  et  stat.  nov.  Gamochaeta  spicata 

Cabr..  Bol.  Soc.  Argent.  9:380. 1961.  nom.  illegit.  Gamochaeta  coarctata  (Willd.)  Kerg.,  Lejeunia 

120:104. 1987.  Type  URUGUAY.  Montevideo,  Commerson  s.n.  [holotype:  P-LAM,  IDC  micro- 

fiche 6207.325.1.1!;  possible  ISOTYPE:  P  (photographs  F!,  GH!,  TEX!,  all  photographs  from  C.B.G.N. 

negative  37573)]. 

Cabrera  (1961:380-381)  cited  a  sheet  ("Des  environs  de  Buenos  Ayres...  Commerson") 
seen  in  P  as  "type"  of  Gnaphalium  spicatum  Lam.  Drury  (1971)  cited  the  same 
sheet  as  lectotype.  The  locahty  on  the  label  of  this  sheet  (Buenos  Aires,  Argen- 

tina) conflicts  with  that  of  Lamarck's  protologue  ("Monte-video"),  and  the  lec- 
totype selection  by  Drury  is  rejected  here.  Although  Montevideo,  Uruguay,  and 

Buenos  Aires,  Argentina,  are  200  km  apart  and  on  different  banks  of  the  Rio  La 
Plata,  these  two  sheets  are,  nevertheless,  conceivably  of  the  same  gathering.  The 

sheet  labeled  "Buenos  Ayres"  is  listed  here  as  a  possible  "isotype"  not  lectotype. 
Current  name— Gamochaeta  coarctata  (Willd.)  Kerg. 

Dist ri  bution.— cosmopolitan  weed. 
The  names  listed  in  the  above  citation  of  Gnaphalium  spicatum  Lam.  are 

homotypic.  Gnaphalium  coarctatum  Willd.  (1803)  is  treated  as  having  been  origi- 

nally a  nomem  novum  for  Lamarck's  plant,  and  it  dates  from  1803.  In  providing  a 
replacement  name  for  Lamarck's  Gnaphalium  spicatum,  Willdenow  (1803:1886) 
cited  the  locality  as  "Monte  Video"  (echoing  Lamarck's  citation)  for  the  species. 
On  the  same  page,  Willdenow  treated  the  name  Gnaphalium  spicatum  (Forssk.) 

'Vahl  as  referring  to  an  Egyptian  species,  citing  Chrysocoma  spicata  Forssk.  as  a 
synonym  (see  #2,  above).  In  the  Gnaphalium  treatment,  Lamarck  (1788)  did 
not  specifically  refer  to  the  earlier  Gnaphalium  spicatum  R  Miller. 

Cabrera's  (1961:380)  intended  transier  of  Lamarck's  illegitimate  name  to 

Gamochaeta  (as  "Gamochaeta  spicata  (Lam.)  comb,  nov")  is  to  be  treated  as  hav- 
ing been  originally  a  nomem  novum.  Gamochaeta  spicata  Cabr.,  however,  is  il- 

legitimate (vidi  ICBN  Art.  52.1)  because  the  "available"  and  legitimate 
Gnaphalium  coarctatum  should  have  been  adopted.  Kerguelen  (1987)  treated 

Gnaphalium  coarctatum  and  Gnaphalium  spicatum  Lam.  as  homotypic  and 
supplied  the  correct  (in  Gamochaeta)  combination  for  this  plant. 

Gamochaeta  spicata  was  treated  as  a  synonym  of  Gamochaeta  americana 
(R  Miller)  Wedd.  by  Nesom  (1990),  but  G.  coarctata  commonly  differs  from  G. 
americana  by  stems  being  up  to  60  (vs.  to  25)  cm  tall,  basal  leaves  wider  (vs. 

narrower)  than  8  mm,  involucres  3-4  (vs.  4.5)  mm  high,  and  phyllaries  blunt 
and  straight  (vs.  acute,  cuspidate,  and  ref lexed),  as  noted  by  Drury  (1971). 
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ABSTRACT 

A  bnct  rc\-iew  of  Agoscris  apargioidcs  is  presented.  The  species  is  redefined  to  exclude  A.  h)  rsuta.  a 
grassland  species  [ound  along  the  Coast  Ranges  ol  California.  Agoscrisciporgioides  occurs  on  coastal 

dunes  along  the  Pacific  coast  from  central  California  to  Washington.  Three  varieties  are  recognized: 

var  apargioides,  var  east  woodiae,  and  var  maritimii  (H.  Sheld.)  G.I.  Baird,  comb,  et  stai.  nov. 

RESUMEN 

Se  present  a  una  bre\'e  revision  de  Ay^oscns  apargioidcs.  l.a  especie  se  redeiine  para  excluir  A.  hirsula, 
una  especie  que  se  encentra  en  los  pastos  a  lo  largo  de  las  cordilleras  costeras  de  Calilornia.  Agoseris 

apargioidcs  aparece  en  las  dunas  costeras  a  lo  largo  de  la  costadel  Pacilicodesdeel  cent  rode  Califor- 
nia hasia  Washington.  Se  reconocen  tres  variedades:  var  apargioidcs,  var.  eastwoodiac.  y  var  mar- 

iliina  (F.  Sheld.)  G.I.  Baird,  comb,  et  stat.  nov 

In  1816,  the  Romanzov  Expedition  (1815-1818)  spent  the  month  of  October  at 
the  Spanish  presidio  on  the  north  side  oi  what  is  now  San  Francisco,  California 
(Chamisso  1836).  At  this  time,  L.  A.  von  Chamisso,  a  member  of  the  expedition, 
collected  the  type  of  Agoseris  apargioidcs  (Less.)  Greene.  This  species  occurs  on 
coastal  dunes  along  the  Pacific  coast  from  central  Calilornia  to  Washington.  In 
the  protologue,  Lessing  (1831)  noted  a  pccuHar  teature  ol  this  plant:  due  to  its 

preference  for  dune  habitats,  the  steins  olten  are  buried  by  drifting  sands,  leav- 
ing a  terminal  rosette  of  leaves  exposed.  These  buried  stems  become  pseudo- 

rhizomatous,  a  feature  unique  within  the  genus. 
In  his  monograph  of  Ago.seris,Jones  (1954)  mistakenly  interpreted  the  type 

description  of  A.  apargioides  as  belonging  to  an  allied  but  separate  species,  A. 
hirsuta  (Hook.)  Greene.  Agoseris  hirsuta  is  a  grassland  species  tound  along  the 

Coast  Ranges  of  California.  It  is  strictly  acaulescent  and  only  rarely  occurs  ad- 
jacent to  the  Pacific  shore  (and  then  not  on  dunes).  Jones  (1954)  incorrectly 

treated  A.  hirsuta  as  "A.  apargioides  ssp.  apargioides'  and  A.  apargioides  as  "A. 
apargioides  ssp.  maritima."  This  last  subspecies  v^as  based  on  A.  maritima  E. 
Sheld.,  the  type  collected  at  Coos  Bay,  Oregon.  Within  ssp.  maritime,  Jones  (1954) 

recognized  two  varieties:  "var  maritima'  and  "var  eastwoodiac.,"  this  last  vari- 
ety based  on  A.  eastwoodiae  Fedde,  the  type  collected  at  Bodega  Bay,  California. 

Jones' (1954)  vievv'  of  A.apargioidcshas  been  the  basis  brail  recent  treatments 
of  this  species  (e.g.,  Jones  1960;  Chambers  1993). 

In  my  recent  monograph  of  Agoseris  (Baird  i996),  it  became  apparent  that 

Jones  (1954)  had  misinterpreted  A.  apargioides.  The  name  A.  hirsuta  is  here  rees- 
tablished as  the  correct  name  for  the  inland  species.  Agoseris  apargioides  is  rede- 

fined to  include  just  those  plants  that  occur  along  the  Pacific  coastal  strand.  Three 
variants  within  A.  apargioides  are  morphologically  and  geographically  distinct. 

SIDA  21(2):  715-716. 2004 
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Agoseris  apargioides  (Less.)  Greene,  Pittonia  2:177.  1891.  Tmximon  apay^ioides  Less., 
Linnaea  fti^Ol,  1831.  TypI::  U.S.A.  CALIFORNIA.  San  Francisco.  Oct  1816,  Chcimi.s.w  s.n. 

Perennials,  ±  caulescent,  buried  stems  pseudo-rhizomatous.  Leaves  linear  to 

spathulate, entire  to  lobate,  or  { iliformly  pinnatifid,  3-15  cm  x  1-30  mm,  glabrous 

to  villous,  mostly  prostrate  to  reclming;  lobes  3-5(-7)  pairs,  filiform  to  spath- 

ulate. Scapes  7-45  cm,  villous  to  tomentose,  glandular  or  not.  Involucres  obconic 

to  hemispheric,  1.5-2.5  cm  tall;  phyllaries  in  2-4  series,  glabrous  to  tomentose 

and  ±  glandular;  receptacle  naked.  Florets  25-200;  corollas  yellow;  tubes  2-5.5 

mm;  ligules  3-16  x  1-3  mm;  anthers  1.5-4.5  mm.  Achenes  5-12  mm,  beaked;  body 

fusiform  to  obconic,  3-5  mm;  beak  3-8  mm.  Pappi  ol  bristles,  4-9  mm.  x  =  18. 
KEY  TO  VARIFTIES 

1.  Corolla  ligules  3-6  mm  long,  involucres  non-glandular    var.  maritima 

1.  Corolla  ligules  8-16  mm  long,  involucres  +  glandular. 
2.  Leaves  oblanceolate  to  spathulate,  dentate  to  lobate;  involucres  densely  villous 

to  tomentose   var.  eastwoodiae 

2.  Leaves  linear  to  oblanceolate,  entire  to  dentate  or  filiforriily  pinnatifid,  involu- 
cres glabrous  to  villous    var.  apargioides 

Agoseris  apargioides  var  apargioides.  Occurs  i  rom  San  Francisco  south  to  Pt.  Sur 

Agoseris  apargioides  var.  eastwoodiae  (Fedde)  Munz,  Aliso  4:100. 1958.  =  Agoicns 
eaUwoodiac  Fedde,  Bot.Jahrcsb.  31:808. 1904.  Tyi'H:  U.S.A.  CALIFORNIA.  Sonoma  Co.:  Bodega 
Point,  4 Jul  1900,  Easlwood  s.n. 

Occurs  from  Pt.  Reyes  north  to  about  Pt.  Arena. 

Agoseris  apargioides  var.  maritima  (E.  Sheld.)  G.I.  Baird,  comb,  et  stat.  nov.  =  Agd.st-ris 
maritima  F.  Sheld.,  Bull. Tor rey  Bot. Club 30:310. 1903.  =  Aii^oicris apargioides suhsp.  maritima 
in.  Sheld.)  Q.Jones  ex  Cronq.,  Vase.  Pis.  Paci  f.  North w.  5:24. 1955.  TYPE:  U.S.A.  OREGON.  Clatsop 

Co.:  Clatsop  Beach,  21  Aug  1902,  Sheldoi^  11250. 

Occurs  from  Humboldt  Bay,  California,  to  Neah  Bay,  Washington. 
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ABSTRACT 

Gamochaeta  argyrinea  Nesom,  sp.  nov,  is  documented  Irom  19  states,  primarily  in  the  southeastern 

U.S.A.,  and  from  Puerto  Rico.  It  is  a  common  and  abundant  species  of  ruderal  habitats  and  has  usu- 
ally been  identified  within  a  broad  concept  of  Gamochaeta  purpurea,  which  has  a  similar  but  broader 

geographic  range.  Gamochaeta  argyrinea  apparently  is  most  closely  similar  to  G.  ustulata,  another 

species  commonly  identified  as  G.  purpurea  but  native  to  the  Pacilic  coast  region  ol  the  U.S.A.  and 

adjacent  Canada.  Gamochaeta  chionesthes  Nesom,  sp.  nov,  is  described  from  localities  in  Arkansas, 

Louisiana,  Mississippi,  Alabama,  Georgia,  Florida,  South  Carolina,  and  North  Carolina— these  plants 

also  have  been  identified  previously  primarily  as  G.  purpurea.  A  key  and  distribution  maps  are  pro- 
vided for  the  six  species  of  Gamochaeta  in  the  U.S.A.  with  strongly  bicolored  leaves;  G.  argyrinea,  G. 

ustulata,  G.  chionesthes,  G.  purpurea,  G.  simplicicaulis,  and  G.  coarctata.  The  natTie  Gamochaeta 

americana  has  been  misapplied  to  G.  coarctata,  but  G.  americana  sensu  stricto  has  not  been  docu- 
mented for  the  U.S.A.;  it  occurs  in  the  Antilles,  Central  America,  Mexico,  and  South  America  and  is 

reported  to  occur  elsewhere  as  an  adventive.  In  order  to  further  clarify  its  identity,  a  technical  de- 
scription and  commentary  are  provided  lor  G.  americana. 

RESUMEN 

Se  documenta  Gamochaeta  argyrinea  Nesom,  sp.  nov,  de  19  estados,  principalmente  del  Sureste  de 

U.S.A.,  y  de  Puerto  Rico.  Es  una  especie  comun  y  abundante  en  habitats  ruderales  y  ha  sido  identil icada 

usualmente  dentreo  del  concepto  amplio  de  Gamochaeta  purpurea,  que  tiene  un  rango  geografico 

similar  pero  mas  amplio.  Gamochaeta  argyrinea  es  aparentemente  mas  parecida  a  G.  ustulata,  otra 

especie  identificada  comunmente  como  G.  purpurea  pero  nativa  de  la  region  costera  del  Pacilico  de 

U.S.A.  y  Canada  adyacente.  Gamochaeta  chionesthes  Nesom,  sp.  nov.,  se  describe  de  localidades  de 

Arkansas,  Louisiana,  Mississippi,  Alabama,  Georgia,  Florida,  Carolina  del  Sur,  y  Carolina  del  Norte— 
estas  plantas  tambien  ban  sido  identificadas  previamente  como  G. purpurea.  Se  olrece  una  clave  y 

mapasde  distribucion  de  las  seis  especies  de  Gamochaeta  de  U.S.A.  con  hojas  bicolores:  G.  argyrinea, 

G.  ustulata,  G.  chionesthes,  G  purpurea,  G.  simplicicaulis,  y  G.  coarctata.  El  nombre  Gamochaeta 

americana  ha  sido  mal  aplicado  a  G.  coarctata,  pero  G.  americana  sensu  stricto  no  se  ha  documentado 

para  U.S.A.;  esta  en  las  Antillas,  America  Central,  Mexico,  y  America  del  Sur  y  se  cita  de  otros  lugares 

como  adventicia.  Se  ofrece  una  descripcion  tecnica  y  comentarios  sobre  G.  americana  para  clariticar 
su  identidad. 

Studies  of  North  American  Gamochaeta  Wedd.  (Godfrey  1958;  Nesom  1990)  have 

identified  plants  with  leaves  strongly  bicolored  (persistently  white-pannose 
abaxially  with  a  closely  matted  vestiture  completely  obscuring  the  epidermis, 
evidently  green  to  grayish  green  adaxially)  mostly  as  Gamochaeta  purpurea 
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(L.)  Cabr.  Review  of  North  American  plants  shows  that  more  species  are  present 

than  recognized  in  these  earher  studies  and  also  that  some  names  have  been 

misapplied,  Taxonomic  studies  of  Gamochacla  m  New  Zealand  (Drury  f97f; 

Webb  1988),  where  all  the  species  are  non-native  and  include  a  number  of  those 
iound  in  the  U.S.A.,  have  been  more  discerning,  at  least  in  some  respects,  than 

previous  studies  of  North  American  species. 

[n  the  present  study,  two  species  that  have  been  identified  mostly  as 

Gdinochdcta  purpurea  are  described  as  new  to  science.  One  is  distributed  over 

a  large  part  ol  the  eastern  U.S.A.  and  also  is  known  from  Puerto  Rico;  the  other 

is  known  Irom  Gull  Coast  states  of  the  U.S.A.  Neither  of  new  species  keys  un- 
ambiguously in  a  recent  overview  of  Gamochacta  (Frcire  &  Iharlcgui  1997),  and 

a  survey  o(  the  genus  iti  South  America  and  Central  America  indicates  that 

neither  ol  these  species  tiow  recognized  in  North  America  has  received  a  name, 

although  it  is  possible  that  one  or  both  is  native  to  South  America.  It  also  is 

possible  that  both  are  weeds  widely  distributed  on  several  continents.  Hypoth- 
eses regarding  the  nativity  of  all  species  of  Gamochcicia  occurring  in  the  U.S.A. 

are  provided  in  an  accompanying  discussion  (Nesom  2004).  All  of  the  species 

in  North  America  with  strongly  bicolorcd  leaves  are  reviewed  here. 

The  distinctiveness  ol  Ganiochaeta  as  a  genus  was  emphasized  by  Cabrera 

(1961  and  later  t  loristic  treatments  of  South  American  species,  e.g.,  1963,  1971, 

1974, 1978),  Dillon  and  Sagastegm  (1991a,  199 lb),  Cabrera  and  Freire  (1998),  and 

by  other  botanists  who  have  treated  it  (e.g.,  Nesom  1990;  Anderberg  1994;  Freire 

&  Iharlegui  1997).  Gamochaeta  is  distinguished  by  its  combination  of  small 

heads  in  a  spicilorm  capitulcscencc,  concave  post-fruiting  receptacles,  truncate 
collecting  appendages  of  the  disc  floret  style  branches,  small  achenes  with 

minute,  mucilage-producing  papilliform  trichomcs  on  the  surfaces,  and  pap- 
pus bristles  basally  connate  in  a  smooth  ring  and  released  as  a  single  unit. 

A  widespread  new  species  from  eastern  L).S.A.  related  to  Gamochaeta  iistulata 

Godlrey  (1958)  noted  variation  within  what  he  identified  as  Gnapluilium 

purpurcuin  and  1  have  observed  Gamothaeta  {GnaphuUum)  purpurcd  sensu 

stricto  growing  in  close  proximity  to  a  "variant"  or  mtermi.xed  with  it  in  many 
localities  m  eastern  North  America.  Intergradation  apparently  occurs  rarely  if 

at  all  and  the  two  entities  can  be  consistently  and  accurately  distinguished, 

both  in  the  field  and  herbarium.  In  fact,  the  x'ariant  is  more  similar  and  prob- 

ably more  closely  related  to  Ganwchaclu  ustulata  (Nutt.)  1  lolub,  a  species  ap- 

parently native  to  western  North  America  (see  comments  and  description  be- 
low) than  to  G.  purpurea.  The  plants  ol  eastern  North  America  arc  recognized 

here  as  a  previously  undescribed  species  and  documented  to  occur  in  f9  states. 

Gamochaeta  argyrinea  Nesom,  sp.  nov.  (Figs.  I,  2,  3,  4,  6).  Tyrn:  U.S.A.  Nori  ii  Caiu)- 
L1N,'\,  Penck-r  C;o,:  1  Iwy  421  at  jundion  with  I  l\v\'  210.  between  towns  of  C;ui-ric  and  Rocky 

Point,  roadsides  and  grassy  median  strip,  in  sand\'  soil:  in  close  association  with  Gamochaeta 
purpurea  sensu  stricto,  Gamochacla  pensylvanua,  Gamochaeta  ar\iillana,  and  Gamochaeta 
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'"'Wrt- 1»  Ttaa» 

PLANTS  OF  NORTH  CAROLINA 

GamiiclMCI"  argyHnai  Ncjom 

PcDdcr  Couotv,  H»t421  aljonction  wUhHwy2IO. 

bciwccti  Ciimc'  and  Rocky  PoiM.  Roadside  and  grassy 
mcdiunslnp.  Saodysgil.  FK-c  ijjccia  of  Camocdawa. 
commonly  inlcrmiscd  alonn  rosdsidet  C,  ,Kasj>fw»«u.  << 

purpum  O-  caaraiM.  O.  miillma.  and  C.  argyrliu-a. G<im,xhar:i,  cwreiUM  and  G.  flixcri™"  i"  iwxlian  strip. 

Conmwn.  HOLOTkTE. 

2SApril20BI 
CuyNoomWlvieTIS 

Fig.  1 .  Habit  of  Gamochaeta  argyrinea. 
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PLANTS  OF  OliOROlA 
ASTFRACrvi: 

C/imorhofftu  tbitmemhex  Ncspm.  incd. 

Mchwcfhcr  County.  Town  of  Oil)',  lui'wcd  !jwn  of  U.S. 

Pose  OmM  on  Hw.v'7<I.S5.  m-nrjcl  »illi  »»>  "»    Loaii.y 
s^il  Gunmchoi'Ui  tmuuntu  and  6".  c/)/<»»w'''"  prescni  and 
abund-iiu  atUiis  ̂ iit;;  i'  «y.iivn««'  uncoimnon 

Common  and  abundanL  I'c»  plams  with  iriNolucrcs  lijiiici 
colored  tlKiji  iioniifll. 
TYI'E  OOIXECTION:  liaLOIXHi'. 

14  April  2004 
G.l..  Ncs<iraf;ASC04-14 

Fig.  2.  Habit  of  Gamochaeta  chionesthes. 
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coarctata,  all  growing  along  the  roadside,  28  Apr  2001,  G.  Nesom  WMGJ-M  (holotype:  BRIT; 
ISOTYPES:  AKU,  BM,  BRIT,  CANB,  CANU,  F,  GA,  GH.  K,  LP,  MEXU.  MO,  NCU,  NSW,  NY,  P,  RB,  S, 
TEX.  UC,  US,  USE). 

Differt  a  Gamochaeia  purpurea  radicibus  plerumque  fibrosis,  foliis  caulinis  oblanceolatis  vel 

oblanceolati-spathulatis,  tnchomatis  paginarum  loliarium  adaxialium  filiformibus  ad  basi  a  apici, 

capituUs  3-3.5  mm  altis,  phyllariis  intimis  laminis  oblongis  truncato-rotundatis  apiculatis  ad  api- 
ces, et  flosculis  bisexualibus  (3-)4-6. 

Plants  annual  to  winter  annual,  densely  fibrous-rooted,  rarely  slender-taprooted. 

Stems  decumbent-ascending  from  the  base,  12-40  cm  tall,  simple  or  few- 
branched,  closely  white-pannose,  the  vestiture  usually  of  individually  evident 

trichomes,  less  commonly  nearly  cloth-like.  Leaves  basal  and  cauline,  basal 
persisting  and  green  through  flowering,  basal  and  lower  cauline  oblanceolate 

to  oblanceolate-oblong  or  oblanceolate-obovate,  1.5-5(-8)  cm  long,  5-12(-18)  mm 
wide,  gradually  reduced  in  size  upward,  not  clasping  or  decurrent,  bicolored, 

closely  white-pannose  abaxially,  persistently  very  sparsely  arachnoid  adaxially 

(sometimes  necessary  to  examine  at  lOx).  Capitulescence  cylindric  in  early  sea- 
son, 1.5-5  cm  long,  10-12  mm  wide  (pressed),  later  producing  axillary  glomer- 

ules  from  lower  nodes  and  elongating,  becoming  strongly  interrupted  and  up 

to  18  cm  long  (but  still  narrowly  cylindric).  Involucres  campanulate,  3-3.5  mm, 
imbedded  at  base  in  cottony  tomentum;  phyllaries  in  4-6  series,  outermost 

ovate-acute  to  ovate-lanceolate,  tawny-transparent,  1/3-4/5  as  long  as  the  in- 
ner, inner  elliptic-oblong  to  oblong,  stereome  ca.  2/3  the  length,  lamina  apically 

truncate-rounded  and  apiculate,  flexing  slightly  outward  at  maturity  hyaline- 
translucent  and  slightly  brownish-tinged,  often  purplish  tinged  around  the 

stereome/lamina  junction;  receptacles  shallowly  concave.  Florets:  bisexual  4- 
5(-6),  all  corollas  purple-  to  yellow-brown-tipped;  pistillate  numerous  in  a  broad 
zone.  Cypselae  oblong,  0.5-0.6  mm  long,  tan,  papillate. 

Flowering  Mar-Jun(-Jul,  -Oct).  Roadsides,  fields,  lawns,  open  woods,  sand 

to  sandy  clay  almost  always  in  open,  disturbed  areas;  ca.  0-250  m.  USA:  Ala- 
bama, Arkansas,  Delaware,  Florida,  Georgia,  Kansas,  Kentucky  Louisiana,  Mary- 
land, Mississippi,  Missouri,  North  Carolma,  Oklahoma,  Pennsylvania,  South 

Carolina,  Tennessee,  Texas,  Virginia,  West  Virginia;  Puerto  Rico;  Argentina?,  New 

Zealand?,  Australia?,  Portugal?  In  the  southeastern  U.S.A.,  Gamochaeia 
argyrinea  commonly  grows  with  G.  coarctata  and  G.  chionesthes.  The  epithet 

(from  Gr.  argyreos,  silvery)  alludes  to  the  silvery  appearance  of  the  plants,  espe- 
cially when  growing  in  colonies. 

Representative  specimens  examined.  U.S.A.  ALABAMA.  Marion  Co.:  Hamilton,  vacant  lot,  sandy  loam, 

22  Apr  1966,  Shinners  31207  (SMU).  ARKANSAS.  Cleburne  Co.:  Tumbling  Shoals,  rocky  bluffs,  500  ft, 

19  May  1951,  Demaree  395J7  (SMU).  DELAWARE.  Sussex  Co.:  4  mi  SE  of  Laurel,  open  ground  at  Moore's 
(Trussum)  Pond,  19  May  1939,  IatnalH163  (DOV).  FLORIDA.  Leon  Co.:  near  Tallahassee,  fallow  field, 

31  Mar  1955,  Godfrey  53123  (SMU).  GEORGM..  Clarke  Co.:  Athens,  along  River  Road,  moist  roadside, 

700  ft,  2  May  1947,  Cronquisi  "1369  (SMU).  KANSAS.  Cherokee  Co.:  tallgrass  prairie  hay  meadow,  open- 

ings, T34S,  R24E,  Sec  24, 5  May  1988,  McGregor  38825 {VD'&l  KENTUCKY.  Whitley  Co.:  N  of  Jellico. 
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meadow,  11  Jul  1937,  Smil/i  and  Ho4'tio?i3808(GH).  LOUISIANA.  Lincoln  Parish:  Dubach,  low  ground 
by  hwy,  sandy  clay  I  May  1955,  Shmners  19976  (SMIJ).  MARYLAND.  Calvert  Co.:  St.  Leonard.  District 

No.  1.  3  Aug  1Q56.  Seymour  J6837 (MO).  MISSISSIPPL  Rankin  Co.:  1  mi  E  of  Rankin-Madison  County 

line,  Hwy  43.  sandy  weedy  field,  2  May  \'970,  Jones  18632  (SMU).  MISSOURL  Howell  Co.:  3.5  mi  N  of 
Brandsville,  rocky  brushy  pastureland,  25  Apr  1992, 5ummcrs4827(MO),  NORTH  CAROLINA.  David- 

son Co.:  ca.  12  mi  ESE  of  Lexington  on  Hwy  64,  0.7  mi  E  of  jet.  Hwy  109,  loamy  soil  of  roadbank 

below  steep  road  cut.  area  of  white  oak-hickory  woods,  30  May  2001,  Ncsom  GXl  (BRIT.  NCU,  MO, 
US).  Wake  Co.:  E.  Raleigh,  Longview  Gardens,  fallow  iield,  20  Aj^r  1948,  Godfrey  48072 (SMU).  OKLA- 

HOMA. Delaware  Co.:  8.5  mi  SE  of  Jay,  open  woods  hillside,  chert  rock  soil,  22  Apr  1967,  Stephens 

J0543(SMU).  PENNSYLVANL\.  Northumberland  Co.:  Herndon,  in  dry  soil  along  roadside,  30  Sep  1930, 

Moldenke  4186  (NY).  SOUTH  CAROLINA.  Berkeley  Co.:  0.5  mi  N  of  Honey  Hill,  sandy  soil  along 

route  45,  16  Apr  1971,  Ciiurciii/I  s.n.  (SMU).  TENNESSEE.  Knox  Co.:  Knaxville,  U.T.  campus.  lawn,  19 

Apr  1968,  Monon  2861  (SMU).  TEXAS.  Brazos  Co.:  near  Peach  C;reek,  open  areas  in  woods,  7  Apr  1974, 

Fryxell  2367  (SMU).  VIRGINIA.  Charles  City  Co.:  7.5  mi  W  of  Rustic,  30  Apr  1970,  Ware  2870  (VDB). 

WEST  VIRGINIA.  Cabell  Co.:  base  of  Robert's  Hill.  Milton,  1  May  1938,  Williams  699  (MO). 
PUERTO  RICO.  Barranquitas  region,  wet  place,  700  m,  14  Nov  1979,  Lioi^ier  30027  (NY  UPR); 

Cuilarte  Forest,  on  slope,  900  m,  16 Jan  1980,  Lio\;^}cr  30271  (NY  UPR).  Ciales:  Los  Tres  Picachos.  Rt 

149,  km  35.5,  dirt  road  through  old  coffee  plantation,  disturbed  wet  mountain  forest,  ca.  600-750  m, 

14  Mar  1992,  Axelrod  4213  (NY.  UPRRP).  Ponce:  Bo.  Anon,  Toro  Negro  Forest  Reserve,  trail  along  SE 

side  of  Monte Jayuya.  wet  mountain  forest,  ca.  1200  m.  24  Apr  2003,  A.\'dr(Rn2.545  (BRIT);  near  Cerro 
de  Punta,  Jayuya,  in  thickets,  1200  m,  10  Apr  1982,  Liogier  33089  (NY,  UPR);  rte  143  at  Cerro  de  la 

Punta,  roadsides  and  thickets,  1000  m,  29  May  1988,  Taylor  8116  (UPRRP).  Salinas:  Barrio  Lapa,  Las 

Tetas  de  Cayey  summit  area  of  E.  peak,  820-830  m,  low  exposed  thicket  near  brink  of  cliff,  31  Mar 
1988,  Pmctor'/4634  (SJ), 

A  population  in  Davidson  Co.,  N.C.  (Ncsom  GXl,  as  cited  above)  is  a  variant— 
the  plants  tend  to  produce  small  tubers  or  cormlike  swellings.  Plants  of  other 

populations  m  the  same  area  often  produce  offsets  that  are  nearly  rhizome- 
like (e.g.,  Davie  Co.,  N.C,  Nesom  GX2,  BRIT). 

Essential  differences  that  distinguish  Gamochaeta  argyrinea  from  G. 
purpurea  are  given  in  the  following  couplet. 

a.  Basal  leaves  persistent  and  green  at  flowering;cauline  leaves  oblanceolate  to  oblan- 

ceolate-oblongoroblanceolate-obovate,trichomesofadaxial  leaf  surfaces  filiform 

from  base  to  tip;  involucres  3-3.5  mm  high;  inner  phyllaries  with  lamina  oblong, 

apically  truncate  rounded  and  apiculate;  bisexual  florets  4-5(-6)  per  head    Gamochaeta 

argyrinea 
a.  Basal  leaves  usually  withered  and  becoming  deciduous  at  flowering;  cau line  leaves 

spatulate.trichomes  of  adaxial  leaf  surfaces  with  basal  cells  expanded  and  vitreous; 

involucres  4-4. .5  mm  high;  inner  phyllaries  with  lamina  triangular,  apically  acute 

but  not  apiculate;  bisexual  florets  3-4  per  head    Gamochaeta  purpurea 

Plants  common  in  the  Pacific  coast  region  have  usually  been  identified  as 

Gamochaeta  pu rpurea,  but  they  are  more  simifar  to  G. argyrinea  and  are  iden- 
tified here  as  G.  uslulata.  New  Zealand  plants  identified  by  Drury  (197f)  and 

Webb  (1988)  as  G.  purpurea  var.  ustulata  have  measurements  characteristic  of 

G.  ustulata,  but  plants  in  Portugal  identified  as  G.  ustulata  by  Afonso  (.1984)  are 

more  likely  G. urgyri nea.  Gamochaeta  ustulata  (Figs.  3, 4, 7) is  recognized  by  its 

fibrous  rooted  habit,  large,  weakly  bicolored  leaves  persistently  ai-achnoid  on 
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Fig. 3.  Involucres  of  Gamochaeta  species  (left  to  right).  (Top)  G.  argyrinea,  G.  ustulata,  G.  coarctata,  G.  americana,  (bot- 

tom) G.  purpurea,  G.  chionesthes,  and  6.  simplicicaulis. 

D. 

F. 

3 
S 

Fig.  4.  Phyiiary  morphology  of  Gamochaeta  species:  outer,  middle,  and  inner  phyllary  for  each  species.  (A)  6.  argyrinea, 

(B)  G.  ustulata,  (C)  G.  coarctata,  (D)  G.  americana,  (E)  G.  purpurea,  (F)  G.  cliionestbes,  and  (G)  G.  simplicicaulis. 
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the  adaxial  surfaces,  and  large  brownish  capitula  in  a  thick,  usually  continu- 
ous capitulescence.  It  differs  from  G.  purpurea  in  its  longer  duration,  thicker 

and  shorter  stems,  wider  and  more  compact  capitulescence,  larger  capitula,  and 

prominently  brown,  blunt-apiculate  inner  phyllaries  with  a  subterminal  keel. 

Gamochaeta  ustulata  and  G.  argyrinea  differ  primarily  by  features  in  the  fol- 
lowing couplet. 

a,  Capitulescence  1 2  -■  1 8  mm  wide  (pressed),  uninterrrupted  or  rarely  so  and  only  at 

the  base,  mostly  1  -6(-8)  cm  long;  involucres  4.5-5  mm  high;  outer  phyllaries  and 
often  lamina  of  inner  phyllaries  dark  brown,  commonly  the  whole  involucre  with  a 

dark  brown  cast;  mid  phyllaries  with  a  low,  subterminal  keel;  cypselae  0,7-0.8  mm 
long     Gamochaeta  ustulata 

a.  Capitulescence  10-12  mm  wide  (pressed), early  uninterrupted  and  1.5-5  cm  long, 
later  producing  axillary  glomerules  from  lower  nodes  and  elongating,  becoming 

strongly  interrupted  and  up  to  18  cm  long;  involucres  3-3,5  mm  high;  phyllaries 

greenish-silvery  to  stramineous  or  golden,  sometimes  light  brown  but  the  whole 
involucre  not  with  a  dark  brown  cast;  phyllaries  not  keeled;  cypselae  0.5-0.6  mm 

long    Gamochaeta  argyrinea 

Gamochaeta  ustulata  (Nutt.)  Holub,  Folia  Geobot.  Phytotax.  11:83.  1976  (non 
NeSOm,  Phytologia  68:196.  1990).  Gmiphalmm  purpureum  var  u.s(i</c((um  (Nutt.) 

Boivin, NaturalisteCanad. 87:34. 1960. Gnciphali urn  uslulalum  Nutt., Trans.  Amer.Philos.Soc. 

ser.  2, 7:404. 1841.  Lectotyph  (Nesom  1990):  USA.  Caufornia:  Near  St.  Barbara  in  Upper  Cali- 

fornia, [March  or  April  1836|,  7'.  Nuttalh.n.  (BM,  GH-photo!,  TEXphotol). 

Gnaphalium pannosum  Gandoger,  Bull. Soc. Bot.  France 65:42. 1918 (non  A.Ciray  1883;  non  .Schultz- 
Bip.  1845).  SyntyphS:  USA.  Washington.  Klickitat  Co.:  on  damp  ground,  Columbia  River,  10 

May  1893,  W.N.  Suksdorf  1.580  (NY-2  sheets,  US!);  Washington.  Chehalis  Co.:  near  Montesano, 

200ft,  8  Jun  1898,  A.A.  Hdkr  3919  (NY-2  sheets!).  Images  of  both  the  Suksdorf  and  Heller 
collections  can  be  seen  on  NY  and  US  internet  sites. 

Plants  annual  to  biennial  or  short-lived  perennial,  fibrous-rooted.  Stems  erect 

to  ascendmg,  com  monly  decumbent-ascending  and  rhizomelike,  10-40  cm  tall, 

densely  whitc-pannose.  Leaves  basal  and  caulme,  basal  persistent  but  often 

withering  by  flowering,  spatulate  to  oblanceolate,  2~5  cm  long,  6-12(-35)  mm 
wide,  apiculate,  not  clasping  or  decurrent,  continuing  upwards  little  reduced 

until  into  the  capitulescence,  weakly  bicolored,  adaxial  surfaces  sparsely  to 

densely  arachnoid  with  persistent  trichomes,  closely  white-pannose  abaxially. 

Capitulescence  l-6(-8  or  more)  cm  long,  12-18  mm  wide  (pressed), 

uninterrrupted  or  rarely  so  and  only  at  the  base.  Involucres  campanulate-ur- 

ceolate,  4.5-5  mm  high,  base  imbedded  in  cottony  tomentum;  outer  phyllaries 

broadly  triangular-ovate,  half  as  long  as  the  inner,  all  with  a  brown  or  green- 

ish-brown cast,  inner  with  lamina  dark  brown,  apically  abruptly  obtuse  and 
(on  the  middle  phyllaries)  with  a  low,  subterminal  keel  and  apiculum,  some- 

times purplish  at  the  stereome-lamina  junction;  receptacles  shallowly  concave. 

Florets:  bisexual  (3-)4-6,  all  corollas  yellowish-  or  sometimes  purplish-tipped; 
pistillate  numerous  in  a  broad  zone.  Cypselae  oblong,  0.7-0.8  mm  long,  tan  to 
brownish,  papillate. 
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Flowering  Apr-Jul(-Oct).  Mostly  in  coastal  and  near-coastal  localities: 

dunes  and  other  sandy  sites,  ocean  bluffs,  less  commonly  in  clay-loam,  fields, 
roadsides  and  roadcuts,  ditches,  cliffs,  pine  woods,  chaparral  slopes,  tidal  marsh 

edges;  0-650(-1050)  m.  California,  Oregon,  and  Washington;  southwestern  Brit- 
ish Columbia. 

A  new  species  from  the  Gulf  coastal  plain 

Another  species  with  strongly  bicolored  leaves,  known  to  me  from  eight  states 

of  the  U.S.A.  Gulf  coastal  plain,  appears  to  be  undescnbed.  Among  species  oc- 
curring in  North  America  (including  Mexico),  it  is  similar  in  general  aspect  to 

Gamochaeta  argyrinea  because  of  the  basally  decumbent-ascending  stems, 
white-pannose  vestiture,  bicolored  leaves  (gray-green  abaxially),  the  basal  in  a 

persistent  rosette,  and  mostly  oblanceolate  cauline  leaves,  but  conspicuous  de- 
tails of  the  vestiture,  phyllary  morphology,  and  cypselae  are  different.  It  keys  to 

the  area  of  G.  purpurea  and  G.americana  (P.  Miller)  Wedd.  in  Freire  y  Iharlegui 

(1997),  emphazing  the  bicolored  leaves  and  acute  to  acuminate  inner  phyllar- 
ies.  Concepts  of  G.  americana  by  Cabrera  (1963, 1971, 1974),  Cabrera  and  Freire 

(1998),  and  others  may  represent  or  include  this  North  American  species,  judg- 
ing from  illustrations  of  involucral  and  phyllary  morphology,  but  G.americana 

sensu  stricto,  as  interpreted  here  (see  below),  does  not  occur  in  the  U.S.A.  It  is 

possible  or  even  likely  that  the  new  species  is  native  to  South  America,  as  it  is 
known  by  relatively  few  and  recent  collections  in  the  U.S.A. 

Gamochaeta  chionesthes  Nesom,  sp.  nov  (Figs.  2,  3,  4,  8).  Type:  U.S.A.  Gporgia. 
Meriwether  Co.:  town  of  Gay,  mowed  lawn  of  U.S.  Post  Office  on  Hwy  74/85,  near  jct  with 

Hwy  f09,  loamy  soil,  Gamochaeta  coarclata  ,  G.  argynnea,  and  G,  chionesthes  present  and 

abundant  at  this  site,  14  Apr  2004,  G.  Nesom  GASCO'i-M  (HOLOTYPE:  BRIT;  rsoXYPES:  CANB, 

GA,  GH,  K,  LP,  LSU,  MO,  NCU,  NY,  P,  TEX,  UNA,  US,  US!'). 

Differt  a  Gamochaeta  pu  rpurea cauUbus  ac  paginis  adaxialibus  foliorum  with  vestimento  tenui  albido 

textiloideo,  foliis  basalibus  numerosis  persistentibus,  foliis  cauhnis  oblanceolatis  vel  oblanceolati- 

spathulatis,  involucris  3-3,5  mm  akis,  f  losculis  plerumque  luteis  (vs.  purpurcis)  ad  apices,  phyllariis 
omnibus  apicibus  aut  faminis  brunneis,  et  cypsefis  pupureis. 

Plants  annuals  to  winter  annuals,  fibrous-rooted.  Stems  erect  to  decumbent- 

ascending  from  the  base,  10-45  cm  tall,  simple  or  rarely  few-branched,  closely 
white-pannose,  the  vestiture  sheath-like,  like  a  continuous  covering  by  a  thin, 

closely  appressed,  polished  cloth  formed  of  filiform  trichomes  usually  not  in- 
dividually evident.  Leaves  basal  and  cauline,  basal  persisting  and  green  through 

flowering,  basal  and  lower  cauline  oblanceolate  to  oblanceolate-spatulate,  2- 
6(-7)  cm  long,  5-13  mm  wide,  gradually  reduced  upward  in  size  to  linear  bracts 
into  the  lower  part  of  the  capitulescence,  not  clasping,  strongly  bicolored,  light 

green  above  but  persistently  lightly  arachnoid  with  extremely  closely  appressed, 

nearly  microscopic  trichomes,  closely  white-pannose  abaxially.  Capitulescence 
cylindric  in  early  season,  mostly  3-5(-7)  cm  long,  10-12  mm  wide  (pressed), 
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later  producing  axillary  glomerules  from  lower  nodes  and  elongating,  some- 
times strongly  interrupted  and  up  to  20  cm  long.  Involucres  campanulate-cy- 

Imdric,  3.5-4  mm  long,  base  imbedded  in  cottony  tomentum  and  lightly  arach- 
noid on  the  lower  1/4-1/2;  phyllaries  in  4-5  series,  all  apically  acute  to 

acute-acuminate,  outermost  ovate,  1/3  as  long  as  the  inner,  inner  oblong-lan- 
ceolate, with  green  stereome  ca.  3/5  the  length  of  the  phyllary  lamina  apically 

acute,  not  apiculate,  lightly  striate,  slightly  flaring  outward  at  maturity,  pur- 
plish coloration  absent  or  faint  and  present  only  at  stereome  apex  and  distal 

margins;  receptacles  shallowly  concave.  Florets:  bisexual  2-4,  all  corollas  brown- 

ish-yellow to  purple  distally,  sometimes  purple  only  on  adaxial  surface  of  bi- 
sexual corolla  lobes;  pistillate  numerous  m  a  broad  zone.  Cypselae  oblong,  0.5- 

0.6  mm  long,  purple,  papillate. 

Flowering  (Mar-)Apr-May(-Jun).  Disturbed,  open  sites,  especially  road- 
sides, clearings,  fields,  flood  plains,  low  pastures,  lawns  and  almost  any  other 

place  that  has  been  mowed,  sandy  loamy  and  clay  soil;  0-200  m;  Alabama,  Ar- 
kansas, Florida,  Georgia,  Louisiana,  Mississippi,  North  Carolina,  South  Caro- 

lina. Gamochaeta  chionesthes  is  abundant  and  common  at  least  in  Georgia  and 

Alabama,  where  it  often  grows  with  G.  coarctata  and  G.  argyrinca.  The  epithet 

(Gr  ch  ioneos,  snowwhite,  and  f.sf  hcs,  clothing)  alludes  to  the  bright  white,  cloth- 
like  covering  of  the  steins  and  abaxial  leaf  surfaces. 

Colleciions  examined.  U.S.A.  ALABAMA.  Baldwin  Co.:  Gulf  Shores  State  Pari<,  arid  inland  sand  hills 

with  Quercusspp.,  Pinusglauai,  and  shrubs,  11  Apr  1966,  Z!(i,s  25208b(WlS);  Spanish  Fort,  sandy  field 

by  Ala.  225, 0,5  mi  N  of  jet  US  31. 27  Mar  1971,  Krai  4(865  (MC^)).  Bibb  Co.rCahaba  River  at  Hwy  24, 2.8 

mi  SE  of  Blocton,  rocky  woods  and  low,  sandy  soil  of  lloodplain,  12  May  1977,  Sessler  1329  (VDB). 

Chilton  Co.:  S  ol  C^lanton  on  interstate  Hwy  65,  4.4  mi  S  of  jet  with  Hwy  31/22.  grassy  roadsides,  17 

May  2001,  Nesom  AL2KJ-iO (BRIT).  Choctaw  Co.:  low  pasture  beside  Tombigbee  River  bridge  of  Ala 
Hwy  10.  22  Jun  1966  [past  mature  fruitl,  Clark  3084  (NCU);  8.8  mi  N  of  Toxey,  longleaf  pine  hills,  15 

Apr  1967.  Knil  28371  (VDB).  Conecuh  Co.:  Repton,  sandy  loam  of  clearing  in  pine  flatwoods  by  US 

84,  5  May  1988,  Krci!  74710  (VDB).  Coosa  Co.:  roadside  on  dirt  road  N  of  Peckcrwood  Creek,  ca.  1  mi  S 

of  Talladega  Springs,  29  Apr  1967.  Clark  11391  (NCU);  site  of  Sears  Chapel  Methodist  Church  on  Hwy 

231,  2.3  mi  N  of  jet  Hwy  22  in  Rocklord,  open  field,  cemetery,  and  roadside,  rocky  soil,  17  May  2001, 

Nf-S0i7i  AL2K-(-7(BRlT  CANB.  LSU,  MISS,  UARK,  UNA).  Greene  Co.:  by  small  ditch  m  Forkland,  6 
May  1967,  Nauglc  G264  (LSUS).  Lee  Co.:  2-3  mi  W  of  junction  Ala  Hwys  22  and  280,  N  of  Phoenix 

City,shortleaf  pine-oak,  sandy  soil,  10  May  1969,  Lazor3l6}  (NCLi).  Pike  Co.:  roadside  of  Banks  Hwy, 
5  mi  N  of  Troy,  24  Apr  1967,  Shirah  39(NCU).  Talladega  Co.:  ca.  3  mi  Sol  Childersburg  (at  jct  of  Hwys 

280  and  8)  on  Ala.  Hwy  8,  area  of  cutover  woods,  pinemixed  hardwood,  gravelly  clay  soil,  very  com- 

mon along  roadside,  17  May  2001.  Ncsom  AL2KJ-3  (BRIT  MISS,  UARK,  UNA,  US,  USE).  Winston  Co.: 

downtown  Haleyville,  abandoned  homesite  near  Central  Bank,  7  Jun  1975,  Whelsionc  4.507  (NCU). 

ARKANSAS.  Hot  Springs  Co.:  Malvern  RO.,  Magnet  Cove,  rocky  ridges,  600  ft,  24  Apr  1973,  Demaree 

66292  (MO).  FLORIDA.  Baker  Co.:  5  mi  W  of  Glen  St.  Mary,  grassy  roadside  shoulders,  1  May  1959, 

Godfrey  58540  (VDB).  Escambia  Co.:  N  edge  of  Pensacola,  open  grassy  bank  of  field,  1  May  1982,  Corrcll 

53821  (NY,  USF);  just  N  of  Pensacola.  E  side  of  US  29  just  S  of  its  jct  with  Burgess  Road,  20  May  1981, 

Wilhelm  and  Ladd  8859  (USF).  Leon  Co.:  Tallahassee,  common  in  vacant  lots,  6  Apr  1958,  Godfrey 

56420  (NY-3  sheets).  Washington  Co.:  dry  roadside,  US  Hwy  90,  3.2  mi  W  of  Chipley,  12  May  f967, 
Ward  6486  (NCU).  GEORGIA.  Appling  Co.:  along  Hwy  121  in  town  of  Surrency,  0.2  mi  S  of  jct  Hwy 

34f/27,  front  lawn  and  road  border  of  deserted  house,  15  Apr  2004,  Ncsom  GASC04-38  (BRIT).  Ba- 
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con  Co.:  along  Hwy  32,  4  mi  W  of  jet  Hwy  23/4-1  in  Alma,  mowed  roadside  and  lawn-like  area 

between  truck  stop  store  and  highway,  sandy  soil,  15  Apr  2004,  Nesom  GASC04—34  (BRIT).  Bulloch 

Co.:  ca.  15  mi  SW  of  Statesboro  along  Hwy  321,  at  jet  with  Hwy  1-16,  mowed  roadside  area,  gravelly 

soil  15  Apr  2004,  Nesom  GASC04-45(BRIT).  Coffee  Co.:  E  side  of  city  of  Douglas  on  Hwy  32.  near  jct 

Hwy  221/135,  lawn  area  of  business,  15  Apr  2004,  Nesom  GASC04-32  (BRIT).  Cook  Co.:  weedy  area 
between  highway  and  a  railroad  at  Cecil,  30  Apr  1970,  Fairdoth  6624  (NCU).  Fayette  Co.:  N  side  of 

Fayetteville,  along  Hwy  314,  ca.  2  mi  N  of  jct  with  Hwy  85,  roadside,  mowed,  beside  strip  of  pme 

woods,  14  Apr  2004,  Nesom  GASC04-4  (BRIT  GA).  Fulton  Co.:  S  side  of  Atlanta  area  on  Hwy  279 

(Old  National  Highway)  2.5  mi  S  of  1-85/285,  at  jct  with  Flat  Shoals  Road,  closely  mowed  lawn  area 

of  quick-stop  food  store,  14  Apr  2004,  Nesom  GASC04—2  (BRIT).  Grady  Co.:  upland  pine  woods  along- 

side a  logging  trail  on  Balfour's  Nickelville  forest,  6.3  mi  S  of  Whigham,  11  Apr  1970,  Fairdoth  6541 
(MO,  NCU).  Greene  Co.:  3  mi  SW  of  Greenboro  on  Hwy  44,  at  jct  with  1-20,  lawn  area  of  commercial 

strip  bordering  highway,  16  Apr  2004,  Nesom  GASC04—57  (BRIT,  G  A).  Lee  Co.:  7  mi  E  of  Leesburg  on 
Hwy  32  at  jct  with  Hwy  91  to  Albany,  W  side  of  junction,  large  mowed  field  on  N  side  of  road,  drier 

than  roadsides,  compacted  sand,  15  Apr  2004,  Nesom  GASC04—26  (BRIT,  GA,  LR  MO).  Montgomery 
Co.:  2.4  mi  E  ol  Ailey  on  US  80, 18  May  1976,  Solomon  5562  (MO).  Morgan  Co.:  S  side  of  Madison,  just 

off  Hwy  129/24  at  jct  with  1-20,  lawn  area  ol  motel,  sloping  toward  southeast,  16  Apr  2004,  Nesom 

GASC04—58  (BRIT).  Newton  Co.:  S  side  of  Covington,  at  jct  of  1-20  and  Hwy  142,  grassy  area  beside 

access  road  from  1-20  to  Hwy  142,  16  Apr  2004,  Nesom  GASC04-59  (BRIT).  Screven  Co.:  Georgia 
welcome  station.  N  side  of  Hwy  301  ca.  0.2  mi  W  ol  South  Carolina  state  line,  mowed  lawn  area.  16 

Apr  2004,  Nesom  GASC04-48a  (BRIT).  Sumter  Co.:  S  side  of  Ainericus,  at  jct  Hwy  280/49  and  Hwy 

19,  mowed  lot  beside  pecan  orchard,  sandy  loam.  15  Apr  2004.  Nesom  GASC04— 22  (BRIT.  GA),  Tatnall 
Co.:  ca,  7  mi  SW  of  Mendes  on  Hwy  169,  at  jct  Hwy  1 21,  mowed  area  with  lawn  grass,  beside  store,  15 

Apr  2004,  Nesom  GASC04-4(  (BRIT),  Turner  Co.:  E  side  of  Ashburn  on  Hwy  107,  mowed,  lawn-like 

area  between  car  wash  and  store,  15  Apr  2004,  Nesom  GASC04—29  (BRIT.  NCU).  Warren  Co.:  ca,  6  mi 

N  W  of  Norwood  on  Hwy  278,  at  jct  of  1-20,  grassy  roadside,  16  Apr  2004,  Nesom  GASC04-56  (BRIT). 
LOUISIANA.  Lincoln  Par.:  [Ruston],  llhnois  Central  Railway  right  of  way,  clay  soil,  3  May  1984,  Wise 

39  (DOV).  Natchitoches  Par.:  W  of  Natchitoches  near  jct  of  Interstate  Hwy  49  and  La  Hwy  6,  hard- 

packed  sandy  soil  in  front  of  gas  station  complex,  past  flower  and  fruit,  5Jul  2004,  Nesom  GA04—63 

(BRIT).  MISSISSIPPI.  Covington  Co.:  nght-of-way,  US  Hwy  49, 11.8  mi  N  of  Hattiesburg,  8  May  1966, 
Temple  2746  (NCU).  Scott  Co.:  Raworth  Recreation  Area,  between  Forest  and  Morton,  sticky  dark 

clay  soil,  open  areas  m  loblolly  pme  forest,  1  May  1970,Jont's  18493  (VDB).  NORTH  CAROLINA.  Bladen 
Co.:  0.2  mi  E  of  Cape  Fear  River  on  NC  41,  dry  roadside  [alongside]  flood  plain  lorest,  16  May  1976, 

Solomon  1895  (MO).  Duplin  Co.:  jct  ol  Hwy  40  and  Hwy  117,  just  N  of  Magnolia,  grassy  roadsides, 

edge  of  ditch, edge  of  woods,  sandy  soil,  intermixed  with  G.  purpurea,  G. eoarctflt(;i,and  G.  argyrinea, 

28  Apr  2001,  Nesom  WMGT  6  (BRIT  MO,  NCU,  US).  SOUTH  CAROLINA.  Aiken  Co.:  S  side  of  New 

Ellenton,  at  jct  of  Hwy  278  and  Hwy  19,  roadside  area,  sandy  soil,  16  Apr  2004,  Nesom  GASG04—53 
(BRIT,  LSU,  NCU,  USCH).  Aiken  Co.:  area  of  Beech  Island  (SE  of  Augusta)  near  jct  of  Hwy  278  and 

Hwy  125,  at  Beech  Island  Avenue,  ca,  7  mi  SE  ol  N.  Augusta,  roadside  and  ditch  edges,  sandy  soil,  16 

Apr  2004,  Nesom  GASC04~54  (BRIT  F  MISS,  US,  USCH).  Allendale  Co.:  along  Hwy  301,  5.2  mi  WSW 
of  jct  Hwy  125/278  in  Allendale,  8  mi  ENE  of  Savannah  River  and  state  line,  grassy  roadside  median 

of  4-lane  highway  sandy  soil,  16  Apr  2004,  Nesom  GASC04-50  (BRIT  LP,  USCH).  Bamberg  Co.:  ca.  2 
mi  NE  of  Ulmer  at  jct  ol  Hwy  301  and  Hwy  321,  broad  lawn  area  of  Connelly  Motel,  16  Apr  2004, 

Nesom  GASC04-51  (BRIT  K,  USCH).  Barnwell  Co.:  SE  side  of  Barnwell  on  Hwy  64, 1.8  mi  ESE  of  jct 

Hwy  3  in  Barnwell,  mowed,  sandy  field  beside  lookout  tower,  16  Apr  2004,  Nesom  CASC04—52  (BRIT, 
USCH). 

As  noted  above,  Gamochaeta  chionesthes  is  similar  to  G.  argyrinea,  but  the 
former  is  distinct  in  significant  features,  including  habit  and  phenology, 

vestiture,  capitulescence  and  involucral  morphology,  and  cypselar  color.  The 
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early-season  branches  of  G.  chioncsthcs  lie  nearly  I  lat,  with  capitulescenccs  on 

ascending  branch  tips.  The  early  branches  ol  G.  urgyrincu  are  basally  decum- 

bent-ascending to  ascending,  but  the  capitulescenccs  are  more  quickly  borne 
on  stems  completely  erect  or  with  erect  distal  portions.  The  difference  in  habit 

is  particularly  evident  in  mid-April,  because  G.chionesthcs  is  several  weeks  later 
in  phenological  development  and  usually  lies  nearly  flat  at  the  same  time  that 

G.  argyri  nca  is  producing  abundant,  erect  tlowering  branches.  Because  ot  this, 

it  is  easy  to  distinguish  the  two  species  when  they  grow  intermixed  or  in  close 

proximity,  as  is  oltcn  the  case.  Additionally,  the  stems  and  leaves  oi  G. 

chioncstlics  are  stiff,  almost  brittle-leeling,  compared  to  the  softer  ones  ot  G. 

argyrinea. 

The  cauline  vestiture  Gamochaeta  chioncsthcs  is  cloth-like,  formed  ol  fili- 
lorm  trichomes  usually  not  individually  evident  but  united  in  a  continuous 

covering  like  a  thin,  closely  appressed,  polished  cloth;  the  abaxial  leal  vestiture 

sometimes  is  similar.  In  the  closely  pannose  cauline  vestiture  ol  G.  argyrinea 

and  G. purpurea,  the  trichomes  usually  are  individually  evident  m  their  longi- 

tudinal orientation;  the  cauline  vestiture  of  G.  coarclata  also  usually  is  cloth- 

like, similar  to  that  of  G.  chioncsthcs.  The  "tightening"  ol  the  individual  tri- 
chomes apparently  is  accentuated  during  drying,  because  this  feature  is  more 

easily  observed  on  herbarium  specimens. 

The  phyllaries  of  Gamochaeta  chioncsthcs  are  evenly  graduate  in  length, 

all  apically  acute  and  usually  the  whole  lamina  or  at  least  the  apex  ol  each  is 

brown,  usually  giving  the  whole  involucre  a  distinctly  brown  hue;  purplish 

coloration  is  absent  or  faint  and  present  only  at  stereome  apex  and  distal  mar- 

gins. The  brown  hue  of  the  involucres  is  a  good  "field"  character  even  without  a 
lens;  with  a  field  lens,  the  dillerence  in  phyllary  shape  between  G.  chioncsthcs 

and  G.  a}'gyrinca  is  easily  evident.  And  finally,  il  mature  cypselac  are  present, 
the  purple  ones  ol  G.  chioncsthcs  are  distinct  from  those  ot  similar  U.S.A.  spe- 

cies, which  are  tan. 

Gamochaeta  eh  ioiicsfhcs' is  contrasted  individually  with  both  G.  purpurea 
and  G.  argyrinea  in  the  loUowing  pair  of  couplets.  In  the  context  of  all  U.S.A. 

species  with  strongly  bicolored  leaves,  G.  chioncsthcs  also  is  identified  in  a  key 
further  below. 

Gamochaeta  chioncsthcs  contrasted  with  G.  purpurea: 

a.  Cauline  vestiliire  a  white,  closely  appresscf],  cloth-like  covering,  trichomes  usually 

not  individually  evident;basal  leaves  abundant  and  persistent;cauline  leaves  oblan- 

ceolate  to  oblanceolate-spatulate;adaxial  leaf  surfaces  appearing  not  hairy  but  with 

a  whitish, minutely  thin, closely  appressed,sheath-like  orcloth-like  covering  (some- 

times incomplete)  without  individually  evident  trichomes;  involucres  3-3.5  mm 

high;  florets  mostly  yellowish  at  the  apices;  inner  phyllaries  with  brown-tinted 

amina — purplish  coloration,  when  present  on  phyllaries, faint  and  only  at  the  apex 
and  distal  margins  of  the  stereome;  cypselae  purple    Gamochaeta  chionesthes 
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a.  Caulinevestiture  densely  but  loosely  pannose  or  pannose-tomentose; basal  leaves 
often  few  or  not  persistent;  cauline  leaves  distinctly  spatulate;  adaxial  leaf  surfaces 

loosely  arachnoid,  trichomes  with  basal  cells  expanded  and  vitreous;  involucres  4- 

4.5  mm  high;florets  strongly  purpli5h-tipped;inner  phyllaries  with  whitish  or  slightly 
silvery  lamina  at  maturity,  often  purplish  when  young;  cypselae  tan   Gamochaeta 

purpurea 
Gamochaeta  chioncsthcs  contrasted  with  G.  ar^yrinea: 

a.  Cauline  vestiture  a  white,  closely  appressed,  cloth-like  covering,  trichomes  usually 
not  individually  evident;  phyllaries  evenly  graduate  in  length,  all  phyllaries  apically 

erect,acute  to  acute-acuminate, and  with  brown  apex  or  lamina;bisexual  florets  2- 

4;  cypse  ae  purple    Gamochaeta  chionesthes 

a.  Cauline  vestiture  closely  pannose  with  trichomes  individually  evident, minutely  fili- 

form and  longitudinally  oriented,  the  vestiture  uncommonly  cloth-like;  phyllaries 

unevenly  graduate  in  length,  outer  and  middle  phyllaries  ovate  to  ovate-lanceolate, 
apically  obtuse  to  broadly  acute,  inner  phyllaries  with  lamina  oblong  with  apex 

slightly  spreading, truncate-rounded  and  apiculate,hyaline-translucent  and  slightly 

brown;  bisexual  florets  4-5(-6);  cypselae  tan    Gamochaeta  argyrinea 

Identity  of  Gamochaeta  purpurea  sensu  stricto 

Gamochaeta  purpurea  (Figs.  3,  4,  5)  is  distributed  widely  through  the  world, 
but  the  name  has  been  used  in  various  contexts  in  the  U.S. A,  often  to  identify 

any  plant  of  Gamochaeta  with  bicolored  leaves.  A  narrower,  more  accurate  con- 
cept is  documented  here. 

Gamochaeta  purpurea  (L.)  Cabr.,  Bol.  Soc.  Argentina  Bot.  9:377. 1961.  GnaphuJium 

purpureum  L.,  Sp.  Pi.  854.  1753,  TVI'H:  Lmnaeus  noted  "Habitat  m  Carolma.  Virginia, 

Pensylvania."  A  Kalm  collection  (LINN  lichclj  may  be  part  oi  the  type  material.  Two  speci- 
mens in  the  Clayton  Herbarium  (BM)  were  annotated  by  James  Reveal  in  1990  as  syntypes: 

U.S.A.  In  Virginia, J,  Clayton  .3cS.')  (GH-photo!,  internet  images!  at  <http://internt.nhm.ac.uk/ 

cgi-bin/botany/clayton>).  Accessed  March  2004. 

Gnapbalium  m^aceum  I.M.Johnston,  C^.ontr  Cra)-  Herb,  ser  2.  68:99.  1923.  Gamochaeta  rosacea  (1,M. 
Johnst.)  Anderb.,  Opera  Bot.  104:157.  1991.  Tvrr:  MF.XICO,  S.vn  Luis  Potosi:  region  ol  San  Luis  Potosi, 

1878,  CC.  Parry  and  E.  Palmer  426  (Hororvpr:  GH'). 

Gnaphaliuni  heiemides.  Klatt,  Linnaea  42:137. 1878,  Type:  MEXICO:  locality  unspecified,  Ehrenberg 

972  CGH  Iragment  and  drawings!). 

Plants  winter  annual  or  annual,  fibrous-rooted  or  slender-taprooted.  Stems  erect 

to  basally  ascending-decumbent,  10-40(-50)  cm,  densely  but  loosely  pannose 

or  pannose-tomentose.  Leaves  basal  and  cauline,  oblanceolate-spatulate  to 

spatulate,  basal  and  lower  cauline  1-6  cm  long,  .5-14  mm  wide,  persisting  or 
withering  at  flowering,  similarly  shaped  leaves  continuing  into  at  least  the  lower 

part  of  the  capitulescence,  sometimes  closely  sinuate  on  the  margins,  usually 

strongly  bicolored,  closely  white-pannose  abaxially,  adaxial  surtaces  loosely 
and  sparsely  arachnoid,  the  trichomes  with  basal  cells  expanded  and  vitreous, 

often  glabrescent  but  at  least  the  basal  cells  of  each  trichome  persisting. 

Capitulescence  initially  a  continuous  cylinder  l-4(-5)  cm  long,  (5-)10-15  mm 
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Gamochaeta  purpurea 

Fig.  5.  State-level  distribution  oi  Gamochaeta  purpurea. 

wide,  the  arrangement  becoming  interrupted  and  elongate,  of  widely  separated, 
bracteate  gloinerules,  with  lower  axillary  glomerules  olten  on  long  peduncles. 

Involucres  turbinatc-cylindric,  4-4.5  mm  long,  base  imbedded  in  cottony  to- 
mentum  and  lightly  arachnoid  on  the  lower  1/3-1/2;  outer  phyllaries  ovate- 

triangular,  inner  triangular-lanceolate,  apically  acute,  usually  with  a  promi- 
nently striate  texture,  lamma  purplish  when  young,  becoming  whitish  or 

slightly  silvery  at  maturity;  receptacles  shallowly  concave.  Florets:  bisexual  flo- 

rets 3-4,  all  corollas  usually  purplish-tipped;  pistillate  numerous  in  a  broad 
zone.  Cypselae  oblong,  0.6-0.7  mm  long,  tan,  papillate.  2n  =  14,  28,  but  identi- 

ties ot  vouchers  for  these  chromosome  reports  need  to  verified. 

Flowering  Apr-lVlay(-Jun).  Open,  usually  disturbed  habitats,  roadsides, 
fields,  woodland  clearings  and  edges,  almost  always  in  sand;  Canada  (Ontario); 

USA  (Arkansas,  Arizona,  Alabama,  Connecticut,  Delaware,  District  of  Colum- 
bia, Florida,  Georgia,  Illinois,  Indiana,  Iowa,  Kansas,  Kentucky,  Louisiana,  Maine, 

Maryland,  Massachussetts,  Michigan,  Mississippi,  Missouri,  New  Jersey,  New 

York,  North  Carolina,  Ohio,  Oklahoma,  Pennsylvania,  Rhode  Island,  South  Caro- 
lina, Tennessee,  Texas,  Virginia,  West  Virginia);  Hawaii;  Mexico  (Nuevo  Leon, 

San  Luis  Potosi,  Veracruz,  Puebla,  Michoacan,  Chihuahua,  Sonora),  Central 

America  (Nicaragua),  Antilles  (Hispaniola);  also  reported  in  South  America  and 

as  adventive  in  other  parts  of  the  world.  In  the  western  U.S.A.,  G.  purpurea  has 
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Fi6. 6.  County-level  distribution  of  Gamochaeta  argyrinea.  With  more  intensive  herbarium  surveys  and  collecting,  the 

distribution  probably  w/ould  be  shown  as  nearly  continuous  (all  counties;  personal  observation)  at  least  in  North  Caro- 

lina (except  perhaps  high  montane),  South  Carolina,  Georgia,  Alabama,  Mississippi,  and  Arkansas. The  implied  loop  in 

Georgia  reflects  the  route  of  a  collecting  trip  made  in  April  2004.  The  only  known  record  for  Pennsylvania 

(Northumberland  Co.,  as  cited  in  the  text)  is  not  shown  on  the  map. 

been  recorded  only  from  Arizona  (see  comments  and  documentation  in  Nesom 
2004).  Gamochaeta  purpurea  commonly  occurs  in  disturbed  sites,  but  at  least 
in  the  eastern  and  southeastern  USA,  it  seems  more  often  to  occur  in  more  nearly 

natural  sites,  such  as  woodland  edges  and  clearings,  it  is  true  to  sandy  soil,  and 

it  is  my  impression  that  in  the  last  50  years,  G.  purpurea  probably  has  become 
much  less  common.  Gamochaeta  purpurea  is  uncommon  compared  to  G. 

argyrinea,  G.  chionesthes,  and  G.  coarctata  (personal  observation),  in  the  range 
of  the  latter  three.  The  species  is  rare  or  extirpated  in  the  northeastern  U.S.A. 

(summary  in  Kartesz  1999),  where  the  latter  three  do  not  occur  Gamochaeta 

purpurea  was  excluded  from  Wisconsin's  flora  by  Wetter  et  al.  (2001),  but 
Cochrane  (pers.  comm.  2004)  notes  that  an  undated  collection  from  Sheboygan 

by  Charles  Goessl  (WIS,  photocopy-BRIT!)  probably  should  be  accepted  as  a 
valid  record,  although  it  probably  was  a  garden  weed  or  waif;  it  remains  the 

only  collection  for  the  state.  The  species  is  described  by  Voss  (1996)  as  "doubt- 
less adventive"  in  the  few  southern  counties  of  Michigan  from  which  it  is  known. 
Gamochaeta  pu  rpu  rea  is  recognized  by  its  mostly  spatulate  cauline  leaves, 
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Gamochaeta  ustulata 

Fig.  7.  County-level  distribution  of  Gamochaeta  ustulata. 
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Fig.  8.  County-level  distribution  of  Gamochaeta  chionesthes.kt  least  in  Georgia  and  Alabama,  this  species  is  much  more 

common  than  indicated  by  the  map,  and  it  probably  extends  across  South  Carolina.  The  loop  shown  in  Georgia  and 

South  Carolina  reflects  an  April  2004  collecting  trip,  where  the  author  found  it  remarkably  simple  to  collect  the  species 

in  every  county  sampled. 

involucres  4-4.5  mm  high,  and  inner  phyllaries  with  whitish-hyahne,  erect, 

apical ly  acute  lamina.  The  purple-tipped  corollas  are  visible  through  the  trans- 
lucent lamma.  The  base  of  the  trichomes  on  the  adaxial  leaf  surfaces  also  is  a 

diagnostic  character— the  basal  cells  of  each  trichome  are  expanded  and  glassy 
(use  a  lens),  compared  to  comparable  trichomes  of  most  other  species,  which 

are  evenly  filiform  to  the  very  base.  The  pronouncedly  spatulate  leaves  are  dis- 
tinctive and  with  experience,  one  can  usually  distinguish  this  species  from  oth- 

ers by  leaf  shape,  but  it  is  admittedly  a  subtle  difference  and  the  leaf  dimen- 
sions of  G.  purpurea  are  similar  to  those  in  other  species.  In  locahties  from 

Maryland  northward,  plants  of  G.  purpurea  are  clearly  annual,  usually  produc- 
ing a  small  basal  rosette  and  very  shallow  fibrous  roots  or  a  filiform  taproot; 

southward  and  southwestward  from  Maryland,  the  basal  rosette  tends  to  be 

larger  and  the  fibrous  roots  denser,  and  plants  may  be  winter  annual  in  this 
region,  or  at  least  the  longer  growing  season  is  reflected  in  the  plant  habit. 

I  have  identified  Gamochaeta  purpurea  in  various  localities  in  Mexico  (state 
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Fig.  9.  County-level  distribution  of  Gamochaeta simplickaulis. 

Citations  above)  at  elevations  of  1300-2800  meters.  Phyllanes  of  these  plants 
characteristically  are  distinctly  brownish  on  the  lamina  and  apices,  but  the 
plants  otherwise  are  snnilar  to  those  of  the  U.S.A. 

Gamochaeta  coarciata  vs.  Gamochaeta  americana  in  the  USA 

Plants  of  the  U.S.A.  previously  identified  as  Gamochaeta  americana  (e.g.,  Nesom 

1990, 1999)  are  here  identified  as  Gamochaeta  coarctata  (Willd.)  Kerg.  (Figs.  3, 4, 

10).  Godfrey  (f958)  correctly  identified  these  plants  as  Gnaphalium  spicatum. 
although  the  latter  name  is  now  treated  as  a  synonym.  Gamochaeta  coarctata 

occurs  mostly  in  the  southeastern  states  and  also  apparently  is  naturalized  in 
California  (see  Nesom  2004). 

Gamochaeta  coarctata  (Willd.)  Kerg.,  Lejeunia  120:104. 1987.  Gnaphahum  spuatum 
Lam.,  Encycl.  Meth.  Bot.  2:757, 1788,  horn,  illegit.  (non  P,  Miller  1768),  Gnaphalium  coarcUitum 

Willd., nomnov..Sp- PI,  3(-3j:1886. 1803,  Gntip/Kilium  radians  Benth,var.spia;tum  (Lam.) Klatt, 

nom,  illeg,,  Lmnaea  42:140,  1878,  Gnaphalium  purpuivum  I.,  var,  spicatum  (Lam.)  Baker  m 

Mart,,  nom.  illeg.,  Fl.  Bras,  6(3):i25,  1882.  Gamochaeta  spuata  Cabr.,  nom,  nov,  illeg,,  Bol,  See, 

Argent.  9:380. 1961.  HoLOTVPH:  [Uruguay].  "In  Monte-video,"  Commcnon  ,s.n.(P-LAM,  IDC  mi- 

crofiche 6207,325.L1!).  Cabrera  (1961,  p,  380-381)  cited  as  iectotype"  of  Gntjp/uj/ium.spiai/uni 

Lam.  "Des  environs  de  Buenos  Ayres,"  without  date,  Commcrson  s.n.  Lamarck's  protologue. 
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Fig.  10.  County-level  distribution  of  Gamocbaeta  coarctata.  At  least  within  the  outline  implied  by  the  records  mapped 

here,  the  distribution  is  essentially  continuous  (all  counties;  personal  observation),  probably  reflecting  a  rapid,  recent 

spread.  Counties  of  occurrence  in  California  are  cited  in  Nesom  (2004). 

however,  specified  the  locahty  as  "Monte-video,"  as  does  the  P-I^AM  sheet  cited  above  as  holo- 
type.  See  Pruski  and  Nesom  (2004)  for  discussion  of  the  typification  oi  this  species. 

Plants  winter  annual  or  bienniaK?)  herbs,  fibrous-rooted.  Stems  basally  decum- 

bent-ascending, 15-35(-50)  cm  tall,  usually  several  from  the  base,  white- 
pannose,  the  tomentum  usually  sheath-like.  Leaves  basal  and  cauline,  basal  m 

a  persistent  rosette,  spatulate  to  oblanceolate-obovate,  (1.5-)3-8(-12)  cm  long, 
6-15(-22)  mm  wide,  cauline  gradually  or  little  reduced  in  size  above  the  basal, 

not  clasping  or  decurrent,  slightly  succulent  and  often  becoming  crenulate- 
margmed  upon  drying,  strongly  bicolored,  the  adaxial  surfaces  green  and 

glabrate  to  completely  glabrous,  closely  white-pannose  abaxially  Capitulescence 
usually  a  dense  and  continuous  cylinder  2-20  cm,  becoming  branched  and 
highly  interrupted  in  older  plants  with  elongation  of  branches  at  lower  nodes. 

Involucres  cylindric-campanulate,  2.5-3  mm  high,  shiny  and  completely  gla- 
brous from  base  to  apex;  phyllaries:  outermost  elliptic-obovate  to  broadly  el- 
liptic ovate  with  rounded  to  obtuse  apices,  often  slightly  but  distinctly  pur- 

plish or  rosy,  1/3-1/4  as  long  as  the  inner,  inner  with  a  distinctly  brown-hyaline, 
apically  rounded  to  blunt,  apiculate  lamina;  receptacles  shallowly  concave.  Flo- 

rets: bisexual  2-3,  all  corollas  usually  purplish-tipped;  pistillate  numerous  in  a 

broad  zone.  Cypselae  oblong,  0.5-0.6  mm  long,  tan,  papillate.  2n  =  28. 
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Flowering  Apr-Jun.  Ditch  banks, roadsides,  lawns, fields, gardens, sidewalk 

cracks,  shaded  spots  around  buildings;  0-150  ni;  U.S.A.  (Alabama,  Arkansas, 

California,  Florida,  Georgia,  Louisiana,  Mississippi,  North  Carolina,  South  Caro- 
lina, Texas,  Virginia);  Mexico,  Antilles  (Jamaica,  Puerto  Rico),  South  America, 

Europe,  Japan,  Taiwan,  Australia,  New  Zealand.  In  the  southeastern  USA, 

Gamochaeta  coarctala  commonly  grows  with  G.  argyrinca  and  G.  chioncsthcs. 

Collections  documenting  the  occurrence  of  this  species  in  Arkansas,  Califor- 
nia, and  Virginia  are  cited  in  Nesom  (2004). 

Plants  ol  Gamochaeta  coarctata  are  recognized  by  their  persistent,  slightly 

succulent,  strongly  bicolored  leaves  (green  and  glabrate  or  usually  completely 

glabrous  on  the  adaxial  surfaces),  involucres  2.5-3  mm  high,  completely  gla- 

brous and  evidently  purplish-tinted,  outer  phyllaries  elliptic-obovate  to  broadly 

elliptic  ovate  with  rounded  to  obtuse  apices,  and  2-3  bisexual  florets  per  head. 
It  usually  can  be  distinguished  at  a  glance  from  G.  argyrinca  and  G.  ch  ioncsthcs 
because  ot  the  distinctive  vestiture  and  involucres. 

The  status  of  Gamochaeta  americana 

Gamochaeta  americana  (Figs.  3,  4)  is  another  species  with  strongly  bicolored 

leaves.  Its  occurrence  in  the  U.S.A.  has  not  been  documented,  which  is  remark- 
able in  view  of  its  widespread  distribution  in  the  Antilles  and  Mexico.  The  name 

has  been  incorrectly  used  to  identify  species  of  the  U.S.A.  (Nesom  1990). 

The  type  collection  of  Gamochaeta  americana  was  made  from  Jamaica 

(below),  and  I  have  studied  collections  from  Jamaica,  Puerto  Rico,  Hispaniola, 
and  Cuba  (all  at  NYj  and  Irom  South  America,  Central  America,  and  Mexico 

(various  herbaria).  It  is  reported  from  New  Zealand  (Drury  197f;  Vv'ebb  1988) 
and  Australia  (Everett  f990).Gam()c/it;et6it:imericafic/ was  designated  lectotype 
of  the  genus  by  Cabrera  (1961,  p.  362). 

Gamochaeta  americana  (R  Mill.)  Wedd.,  Chlor  Andina  I:15k  1856.  Cnop/ioliimi 

aincniiimiin  I'  MilL.Gaixt  Diet, cd.  8,  no.  17.  \768X',nciphalniin  purpureum  L.vdv. a mcricanum 
0'  Mil  I J  Klait,  Lmnaea  42:140.  1878.  lj;c:TorYPF.  (Fawcect  &  Rendle  1936,  p.  206):  JAMAICA. 
17  31,  H()HS/()ioi.s,;i,(BM,  NY-photo!), 

Gnd/)!i(,i  I  HI  HI  _i,n((i(rmc(/c'nsfGandoRer,  Bull.  See.  Bot.  France  65:42,  \918.  Cuimachaclaj^^uiilonalcnsis 
iC.andogerj  Cabr.  Bol,  .Soc.  Argent.  Bot,  0:371.  1961,  Tyim::  GUATEMALA,  Aha  Verapaz, 
Tucrckhcim  (not  seen), 

Cj(I moe/uicf  (I  irdcuen.sLS  Nesom,  Phytologia  68: 199, 1990.  Tvi'r:  COSTA  RICA.  Volcan  Irazu,  10,000- 

1 1,330  it,  1  Dee  1937-1  Jan  1938,  PH.  Allen  702  UiOLOTYPE:  F!), 

Plants  annual  to  short-lived  perennial  herbs  from  a  slender,  short  but  lignesccnt 
taproot,  shallow  librous  roots,  or  a  short,  fibrous-rooted  rhizome  or  caudex  re- 

gion. Stems  usually  erect  Irom  the  base,  less  commonly  decumbent-ascending, 

10-40(-65)  cm  tall,  arising  singly  or  less  commonly  with  2-3  shoots,  decum- 
bent stems  often  developing  adventitious  roots,  loosely  lanate-tomentose  (not 

sheath-like).  Leaves  basal  and  cauline,  basal  obovate-oblanceolate,  3-7(-f0)cm 

long,  4-12(-f6)  mm  wide,  usually  withering  or  withered  by  flowering  and  not 
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persisting  in  a  rosette,  lower  and  midcauline  often  distinctly  subclasping  (but 

not  auriculate),  often  slightly  decurrent,  cauline  oblong  to  oblong-oblanceolate, 
sometimes  narrowly  revolute,  adaxial  surfaces  glabrous  to  glabrate,  sometimes 

more  densely  and  persistently  hairy  abaxial  surfaces  densely  white  to  gray- white 

pannose.  Capitulescence  a  continuous  spiciform  cluster  1-6  cm  long,  8-12(-15) 
mm  wide  (pressed),  usually  becommg  much  longer  and  strongly  mterrupted 

by  development  of  axillary  clusters  from  lower  nodes.  Involucres  campanulate- 
cylindric,  4-4.5  mm  high,  shiny  and  completely  glabrous  from  base  to  apex; 

phyllaries  m  4-5  series,  outermost  ovate  to  lanceolate-ovate  with  broadly  acute 
to  nearly  obtuse  apices,  1/4-1/2  as  long  as  the  inner,  inner  oblong-lanceolate, 

with  light  green  stereome  2/3  the  length  of  the  phyllary,  lamina  dark  brown- 
hyaline,  apically  broadly  acute,  sometmies  neariy  rounded,  to  (less  commonly) 
obtuse  apiculate,  erect,  without  purplish  coloration  or  slightly  purplish  only 

around  the  stereome-lamma  junction;  receptacles  shallowly  concave.  Florets: 
bisexual  ca.  3-6,  all  corollas  yellowish  distally;  pistillate  numerous  in  a  broad 

zone.  Cypselae  oblong,  0.5-0.6(-0.7)  mm  long,  tan,  papillate. 

Flowering  all  year,  perhaps  most  abundantly  Jun-Sep.  Llanos,  openings  in 
pine,  pine-oak,  and  deciduous  woods,  fallow  fields,  pastures,  roadsides  and  other 

disturbed  sites,  commonly  in  wet  or  moist  soil;  1250-3200  m.  Mexico  (Chiapas, 
Chihuahua,  Cohma,  Dist.  Federal,  Durango,  Guerrero,  Hidaldo,  Jalisco,  Mexico 
(Edo.),  Michoacan,  Morelos,  Nuevo  Leon,  Oaxaca,  Puebla,  San  Luis  Potosi,  Sinaloa, 

Sonora,  Veracruz);  Central  America  (Costa  Rica,  El  Salvador,  Guatemala,  Hon- 
duras, Nicaragua,  Panama);  Antilles  (Cuba,  Hispaniola,  Jamaica,  Puerto  Rico); 

South  America;  Galapagos  Islands. 

Gamochaeta  americana  is  generally  recognized  by  erect  stems,  strongly 

bicolored  leaves  with  glabrate  to  glabrous  adaxial  surfaces,  the  cauline  oblong 

to  oblong-oblanceolate  and  relatively  narrow,  commonly  subclasping  and 
slightly  decurrent,  heads  clustered  in  an  interrupted  spike,  involucres  shiny 
and  completely  glabrous,  usually  with  a  distinctly  brownish  cast.  The  lamina 

of  the  inner  phyflaries  characteristically  are  dark  brown  and  sharply  delim- 
ited in  color  from  the  proximal  portion  of  the  phyllaries;  often  the  whole  in- 

volucre is  infused  with  brown  color. 

Considerably  more  variation  is  expressed  within  Gamochaeta  americana, 
at  least  as  it  is  understood  here,  than  in  similar  species  in  the  U.S.A.  In  Central 

America  and  Mexico,  plants  of  G.  americana  commonly  appear  to  be  short- 
lived perennial,  or  at  least  biennial,  because  of  the  development  of  fibrous  roots 

from  a  short  caudex  or  rhizome  or  adventitious  roots  from  the  lower  portion  of 

decumbent  stems.  In  the  Antilles  (including  the  type  locality, Jamaica),  South 

America,  and  scattered  through  the  Mexican  and  Central  American  range  are 

plants  with  shallow  fibrous  roots  or  a  thin  taproot— these  plants  apparently 
distinctly  annual. 

Leaves  of  Gamochaeta  americana  are  characteristically  strongly  bicolored, 
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with  adaxial  surfaces  glabrous  to  glabrate,  but  in  western  Mexico  (mostly 
Durango,  Chihuahua,  and  Sonora),  there  is  a  tendency  for  the  adaxial  surfaces 

to  be  persistently  hairy  sometimes  resulting  ni  a  weakly  bicolored  appearance. 
Similar  plants  also  appear  sporadically  in  other  parts  of  Mexico,  and  Dillon 
and  Sagastegui  (f  991)  noted  that  similar  variation  also  occurs  in  South  America. 

In  Cordillera  de  Talamanca  region  of  Costa  Rica,  a  distinctive  race  with  dense, 

silvery-white  vestiture  on  abaxial  leaf  surfaces  and  with  sheath-like  cauline 
vestiture  is  being  described  as  a  new  species  (Nesom  &  Pruski  in  prep.). 

Identification  ofGamochaeta  species  in  the  U.S.A.  with  strongly  bicolored  leaves 

The  following  key  distinguishes  the  six  species  of  Gamochaeta  with  strongly 
bicolored  leaves  currently  known  to  occur  m  the  U.S.A.  Gamochaeta  amcricana 

is  included  so  that  the  key  might  be  used  in  regions  outside  of  the  U.S.A.,  but  its 

position  in  the  first  couplet  directs  the  key  toward  contrasts  of  species  known 

within  the  U.S.A.  The  abaxial  leaf  surfaces  of  all  of  these  are  white-pannose 
with  a  closely  matted  vestiture  completely  obscuring  the  epidermis,  while  the 

adaxial  surfaces  are  evidently  green  to  grayish  green,  glabrous  to  sparsely  arach- 
noid. Five  of  these  species  occur  primarily  in  the  eastern  and  southeastern  U.S.A. 

Gamochaeta  ustulata  occurs  mostly  in  coastal  and  near-coastal  Pacific  locali- 
ties in  the  western  U.S.A.  and  British  Columbia. 

From  observations  in  herbarium  and  field,  Gamochaeta  species  in  the  U.S.A. 

appear  to  be  remarkably  constant  in  diagnostic  morphological  features,  par- 
ticularly m  the  vestiture  of  stems,  leaves,  and  phyllaries  and  m  the  shape,  size, 

and  coloration  of  the  phyllaries.  The  species  common  grow  closely  intermixed, 
but  intermediates  that  might  indicate  hybridity  are  not  common,  or  at  least 

they  are  not  often  observed.  In  contrast,  the  capitulescence  may  vary  in  degree 

of  compactness  or  openness  to  a  greater  degree  than  has  been  generally  recog- 
nized. In  G.  purpurea,  G.  argyrinea,  and  G.  coarctata,  for  example,  the 

capitulescence  begins  as  an  essentially  uninterrupted  cylinder  but  may  elon- 
gate greatly  and  become  highly  interrupted  and  branched.  Keys  that  utihze  a 

difference  o(  this  sort  in  capitulescence  morphology  (e.g.,  Freire  &  Iharlegui 
1997)  probably  are  recognizing  artificially  separated  taxa. 

1.  Basal  leaves  usually  withering  or  withered  by  flowering  and  not  persisting  in  a  ro^ 

sette, cauline  oblong  to  oblong-oblanceolate,  lower  and  midcauline  often  distinctly 
subclasping  (but  not  auriculate),  often  slightly  riecurrent    Gamochaeta  americana 

1.  Basal  leaves  usually  persisting  in  a  rosette  at  flowering  (except  in  G.slmpliacaulis), 

cauline  spatulate  to  oblanceolate,  oblanceolate-oblong,  or  oblanceolate-obovate, 
none  clasping  or  decurrenr. 

2  Basal  and  lower  cauline  leaves  on  elongate  internodes,  usually  withered  or  ab- 

sent at  flowering,clusters  of  small  leaves  usually  produced  in  cauline  axils;stems 

strictly  erect,(30-)50-85  cm  tall;  inner  phyllaries  apically  acute;flowering  mostly 

July-August   Gamochaeta  simplicicaulis 
2.  Basal  and  lower  cauline  leaves  on  relatively  congested  nodes,  usually  green  and 

persistent  at  flowering, clusters  of  small  leaves  absent  in  cauline  axils.-stems  erect 
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to  decumbent-ascending,  mostly  less  than  50  cm  tall;  inner  phyilanes  apically 

acute  to  obtuse  or  rounded;  flowering  mostly  April-June. 

3.  Adaxial  leaf  surfaces  usually  completely  glabrous;involucres  2.5-3  mm  high, 

completely  glabrous,  with  evident  purplish  coloration;  outer  phyllaries  ellip- 

tic-obovate  to  broadly  elliptic-ovate,  apically  rounded  to  obtuse;  bisexual  flo- 
fQls  2-3  per  head   Gamochaeta  coarctata 

3.  Adaxial  leaf  surfaces  with  persistent  vestiture  (sometimes  necessary  to  view 

at  1 0x); involucres  3-4.5  mm  high,  base  imbedded  in  cottony  tomentum  and 

often  lightly  arachnoid  on  the  lower  1/5-1/2,  with  or  without  purplish  col- 

oration; outer  phyllaries  ovate,  apically  acute  to  acute-acuminate;  bisexual  flo- 

rets 2-6  per  head. 

4,  Stems  usually  appearing  not  hairy  but  with  a  white,closely  appressed,cloth- 

like  covering,  trichomes  usually  not  individually  evident;  involucres  3-3.5 

mm  high;  all  phyllaries  apically  acute  to  acute-acuminate  and  brownish; 

bisexual  florets  2-4  per  head;  cypselae  purple    Gamochaeta  chionesthes 

4  Stems  usually  closely  white-pannose  with  trichomes  individually  evident, 

minutely  filiform  and  longitudinally  oriented;  involucres  3-4.5  mm  high; 

inner  phyllaries  apically  acute  or  oblong  and  blunt-apiculate,at  least  outer 

and  mid  phyllaries  not  apically  brownish;  bisexual  florets  3-6  per  head; 

cypselae  tan. 
5.  Cauline  leaves  mostly  spatulate.trichomes  of  adaxial  surfaces  with  basal 

cells  expanded  and  vitreous;involucres 4-4.5  mm  high;inner  phyllaries 

with  lamina  triangular,  apically  acute  but  not  apiculate;  bisexual  florets 

3-4  per  head;  fibrous-rooted  or  slender-taprooted     Gamochaeta  purpurea 

5.  Cauline  leaves  oblanceolate  to  oblanceolate-oblong  or  oblanceolate- 

obovate,  trichomes  of  adaxial  surfaces  filiform  from  base  to  tip;  involu- 

cres 4.5-5  or  3-3.5  mm  high;  inner  phyllaries  with  lamina  oblong, apically 

truncate-rounded  and  apiculate;  bisexual  florets  (3-)4-6  per  head;  fi- 

brous-rooted, rarely  slender-taprooted. 

6.  Capitulescence  12-18  mm  wide  (pressed),  uninterrrupted  or  rarely 

so  and  only  at  the  base,  mostly  l-6(-8)  cm  long;  involucres  4.5-5 
mm  high;  outer  phyllaries  and  often  lamina  of  inner  phyllaries  dark 

brown,  the  whole  head  commonly  with  a  dark  brown  or  greenish 

brown  cast;  mid  phyllaries  with  a  low  subterminal  keel;cypselae  0.7- 

0  8  mm  long    Gamochaeta  ustulata 

6.  Capitulescence  10-12  mm  wide  (pressed),  early  uninterrupted  and 

1 .5-5  cm  long,  later  producing  axillary  glomerules  from  lower  nodes 

and  elongating, becoming  strongly  interrupted  and  up  to  1 8  cm  long; 

involucres  3-3.5  mm  high;  phyllaries  greenish-silvery  to  stramineous 

or  golden,  sometimes  light  brown  but  never  dark  brown,  the  whole 

head  not  with  a  dark  brown  cast;  phyllaries  not  keeled;cypselae0.5- 

0.6  mm  long     Gamochaeta  argyrinea 
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BOOK  REVIEW 

Gardener's  Guide  for  Hemerocallis 

Joi  IN  P.  Peat  and  Ted  L.  Petit.  2004.  The  Daylily:  A  Guide  for  Gardeners.  (0-88192- 

666-3,  hbk.).  Timber  Press  Inc.  133  S.  W.  Second  Ave,  Suite  450,  Portland,  OR 

97204-3527,  U.S.A.  (Orders:  wwwtimberpress.com,  mail@timberpress.com, 

503-227-2878, 1-800-327-5680,  503-227-3070  fax).  $29.95,  200  pp.,  200+ 

color  photographs  and  illustrations,  7  3/4"  x  9  1/4". 

Publisher  Comments:  Tew  perennials  are  as  tough  and  versatile  as  daylilies  (genus  Hemerocallis), 

and  even  lower  oiler  daylilies'  enormous  range  ol  color,  shape,  and  growing  characteristics.  The  ease 
ol  hybridizing  daylilies  is  a  major  attraction  for  the  enthusiast.  Any  backyard  gardener  can  hybrid- 

ize daylilies,  but  ihis  blessmg  of  easy  breeding  can  also  be  something  of  a  curse  to  the  newcomer. 

Tens  ol  thousands  ol  new  daylilies  are  bred  each  year.  How  to  choose  and  grow  dayhlies  amidst  this 
profusion?  John  Peat  and  Ted  Petit  have  come  to  the  rescue  in  this  authoritative  overview  of  all  as- 

pects of  daylily  history,  cultivation,  and  breeding.  Inspired  by  R,W  Munson  Jr's  classic  treatment, 

Hemerocallis,  they  fully  describe  the  history  of  the  modern  daylily  In  the  heart  of  the  book,  they 

detail  the  various  types  ol  hybrids  and  provide  indispensable  advice  for  growing  all  of  them  well. 

More  than  200  beautiful  color  photographs  and  illustrations  round  out  the  work," 

Hemerocallis  is  an  ornamentally  and  economically  important  genus  of  ca,  15-30  species  na- 

tive to  eastern  Asia,  Growers  and  hybridizers  have  developed  an  amazing  number  of  cultivars  over 

the  years.  According  to  the  authors  there  are  more  than  50,000  registered  daylilies  and  choosing  the 
ones  to  include  m  the  book  was  a  difficult  task.  Actually  the  authors  limited  their  selections  to  those 

that  were  introduced  since  1992,  So  if  you're  looking  for  a  cultivar  older  than  1992  you  are  out  of  luck. 
Besides  the  many  colorful  pics  of  the  new  cultivars,  there  is  practical  information  on  landscaping 

with  daylilies,  horticultural  requirements,  and  daylily  pests  and  diseases,  IF  you  love  daylilies  you 

will  enjoy  this  book. -Barney  Lipscomb.  Botanual  Research  hist  itute  of  Texas,  509  Pecan  Street,  Port 
Worth,  TX  76102^4060.  U.S.A. 
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ABSTRACT 

Ptilimnium  ahlesii  Weakley  &  Nesom,  sp.  nov.,  is  described  [rom  localities  in  eight  counties  of  North 

Carolina,  South  Carolina,  and  Georgia  in  tidal  freshwater  marshes  within  20  miles  of  the  Atlantic 

coast.  The  species  has  been  previously  identified  as  P  capillaceum  but  differs  from  the  latter  in  its 

conspicuously  large  ovaries  and  fruits,  which  at  maturity  are  2.7-4.2  mm  long  and  1,8-2.2  mm  wide 

(vs  1.4-2.5  mm  long  and  0.8-1.2  mm  wide  in  P.  capillaceum),  in  its  less-divided  leaves,  and  in  its  in- 
florescences with  fewer  umbellets  per  umbel  and  fewer  flowers  per  umbellet.  The  new  species  also 

flowers  and  fruits  earlier  than  P  capillaceum  (May-early  June,  late  May -July,  vs.  mid  June-early  Au- 

gust, July-September,  respectively).  Ptilinmium  ahlesii  is  rare  and  restricted  to  freshwater  or  slightly 
brackish  marshes,  while  P  capillaceum  has  a  wider  geographic  range  and  ecological  tolerance,  but 

the  two  species  grow  in  close  proximity  in  their  area  of  sympatry. 

RESUMEN 

Se  describe  Ptilimnium  ahlesii  Weakley  &  Nesom,  sp.  nov,  de  varias  local  idades  en  ocho  condados  de 

Carolina  del  norte,  Carolina  del  Sur  y  Georgia  en  hordes  de  charcas  de  agua  dulce  en  una  banda  de  20 

millas  en  la  costa  atlantica.  La  especie  ha  sido  previamente  identificada  como  P.  capillaceum  pero 

difiere  de  esta  por  los  ovarios  y  frutos  claramente  mas  grandes,  que  en  la  madurez  tienen  2.7-4,2  mm 

de  longitud  y  1.8-2.2  mm  de  anchura  (contra  1,4-2.5  mm  de  longitud  y  0.8-1.2  mm  de  anchura  en  P. 
capillaceum),  por  sus  hojas  menos  divididas,  y  por  sus  inflorescencias  con  menos  umbelulas  por 

umbela  y  menos  flores  por  umbelula.  La  nueva  especie  tambien  fforece  antes  que  P  capillaceum 

(principios  de  mayo-Junio,  finales  de  mayo-julio,  vs.  mediados  de  jumo-principios  de  agosto,  julio- 
septiembre,  respectivamente).  Plilimnium  ahlesii  es  rara  y  restringida  a  charcas  de  agua  dulce  o 

ligeramente  salobres,  mientras  que  P  capillaceum  tiene  un  rango  geografico  y  tolerancia  ecologica 

mas  amplia,  pero  las  dos  especies  crecen  muy  proximas  en  su  area  de  simpatria. 

An  exceptionally  large-fruited  form  of  Ptilimnium  has  been  observed  and  col- 
lected in  coastal  counties  of  North  Carolina,  South  Carolina,  and  Georgia  (Figs. 

1, 2,  and  3).  This  plant  apparently  drew  the  attention  of  the  late  Harry  E.  Ahles, 

then  working  at  the  University  of  North  Carolina  Herbarium  (NCU),  and  speci- 
mens at  NCU  include  annotations  in  his  hand  indicating  his  opinion  that  they 

represented  an  undescribed  species  to  be  named  "P  macrospermum.'"  In  the  Caro- 
linas  "Guide"  (Radford  et  al.  1964),  these  plants  were  included  in  the  key  and 

species  summaries  as  "Ptilimnium  macrospermum  Ahles."  The  following  year, 
it  was  mapped  in  the  Carolinas  "Atlas"  in  Brunswick,  New  Hanover,  and  Pender 
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counties,  North  Carolina,  and  Georgetown  and  Jasper  counties,  South  Carohna 
(Radford  et  al.  1965).  Three  years  later,  in  the  first  printing  of  the  Carolinas 

"Manual,"  this  entity  was  placed  as  a  synonym  of  P.  capillaceum  (Michx.)  Raf. 
with  the  notation  that  the  name  was  "a  nomen  nudum"  attributed  to  Ahles,  but 

was  confusingly  included  in  the  key  as  "P.  macrospermum"  (Bell  1968,  in  Rad- 
ford et  al.);  in  later  printings  it  was  also  removed  from  the  key,  presumably  con- 

firming the  intent  of  Bell  not  to  include  the  taxon.  Bell  (pers.  comm.,June  2004) 

states  that  he  was  uncertain  of  the  taxonomic  distinctiveness  of  the  taxon,  be- 
cause of  the  paucity  oi  herbarium  material  available,  and  as  it  had  not  been 

validly  published  he  decided  not  to  include  it  in  the  "Manual"  (see  Sorrie  1997 
for  examples  ol  other  unpublished  names  by  Ahles). 

The  name  in  similar  form  has  resurtaced  in  a  widely  used  database  (Kartesz 

1999),  as  "Ptilimnium  macrospermum  Kartesz,  sp.  nov  ined."  Additionally,  the 
taxon  has  been  considered  to  be  of  conservation  concern  by  the  network  of 
Natural  Heritage  Programs  and  has  been  tracked  as  a  rare  species  under  the 

unofficial  name  "Ptilimnium  sp.  F  in  North  Carolina  and  Georgia  (Franklin 
2004,  Georgia  Natural  Heritage  Program  2004).  The  potential  conservation 

importance  of  the  putative  taxon  demands  that  this  taxonomic  and  nomencla- 
tural  confusion  be  resolved,  and  the  species  has  been  the  subject  of  field  and 
herbarium  study  by  the  authors  since  1990.  With  these  additional  observations, 

we  conclude  that  this  plant  is  a  distinctive  and  undescribed  species.  We  are 

pleased  to  provide  it  with  a  valid  name,  allowing  it  to  proceed  in  polite  com- 

pany, rather  than  under  a  twice-naked  name  CPtilimnium  macrospermum"),  a 
non-name  ("Ptilimnium  sp.  1"),  or  inappropriately  ignored  under  Ptilimnium 
capillaceum  (Michx.)  Raf.  The  new  epithet  validated  here  honors  the  original 
insight  of  Harry  E.  Ahles  regardmg  this,  as  well  as  his  general  contributions  to 

the  understanding  of  the  flora  of  the  Carolinas  through  his  voracious  collecting. 

Ptilimnium  ahlesii  Weakley  &  Nesom,  sp.  nov.  (Figs.  1-3).  J\ni:  NORTH  CAROLINA, 
Brunswick  Co.:  tidal  I  reshwater  marsh  ol  the  Brunswick  River,  just  V.  of  the  Brunswick  River 

and  just  N  ol  the  US  74-76  causeway,  ca.  2  mi  Vv'  of  Wihuington,  growing  with  Typha 
angustiJolia,Carexhyalinolepis,Fonledenciiordata,PcnUindra  virginica,SagiUarialanciJolia, 

Rumex  verliciUatus.  and  raxodium  distichum,  34'  14'  04.7"N,  77"  5Q'05.7"  (NAD  83),  Man  S. 
Wcakky  7317  and  Richard].  I.eBlond,  lOJun  2004  (holotypk:  NCU,  iS0TYi>iiS:  BRIT,  CLEMS, 
Gl  \,  MO,  NY,  TEX,  UGA,  US,  USCH. 

Ptilimniocapillaceo(Mich.\,)Ral.siniihsbracteisinvolucraiibusdivisis,  ramisbrevibusstyli,ct  costis 

laterahbus  I  ructus  valdeevolutis,  sed  ditlert  loiiis  di vision i bus  2-3  (versus  \)  per  nodum,  umbellulis 

5-8(-]3)  per  umbellam,  floribus  5~8  per  umbellulam,  Iructibus  majoribus (2.7-4.2  mm  iongis  versus 

1.4-2.5  mm),  geographica  ac  habitatione  multo  magis  restrictis,  et  tempore  praecoci  ilorendi  ac 
f  ructilicandi. 

Annual,  glabrous,  caulescent  herbs  from  a  short  system  of  fibrous  roots,  the 

stems  erect,  4-13  dm  tall,  unbranched  or  in  vigorous  individuals  branching 
above  mid-stem.  Lower  stem  leaves  (often  withered  by  anthesis)phyllodial(re- 
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Fig.  1 .  Holotype  ofPtilimnium  ablesii.  Note  the  nearly  phyllodial  lower  stem  leaves,  the  broadened  segments  of  the  mid- 
cauline  leaves,  and  the  large  fruits  (not  fully  mature). 
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1cm    2        3 4 5        6 

Fig.  2.  Inflorescence  ofPtilmnium  ahlesii  (from  an  isotype).  Note  the  large  fruits,  the  divided  involucral  bracts,  and  the 

few  umbellets/umbel  and  few  flowers/umbellet  (as  compared  to  P.  capillaceum) 

duced  to  the  hollow  rachis  and  lacking  lateral  segments,  thus  closely  resem- 

bhng  the  quill-leaves  of  P.fluviatik,  P.  nodosun%  and  P.  viviparum)  to  snnply 
pinnate,  the  segments  (when  present)  Flattened,  to  2  mm  wide;  mid-  and  up- 

per-stem leaves  pinnately  decompound,  3-21  cm  long,  the  segments  liliiorm  to 
distinctly  tlattened,  with  2-3  divisions  at  primary  nodes  on  the  rachis;  petioles 

3-25  mm  long,  broadly  winged,  ca  5-ribbed.  Inflorescence  umbellate,  distinctly 
and  irregularly  flat-topped  (the  rays  variable  in  length),  once-compound,  the 
umbels  terminal  and  axil  lary  on  the  upper  half  of  the  stem,  peduncles  5-14  cm 
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1cm Fig.  3.  Fruits  (nearly  but  not  fully  mature)  oiPtilimnium  ahlesii,irom  an  isotype. 
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long;  primary  rays  5-13,  5-35  mm  long,  pedicels  (2-)4-10,  (3-)5-10  mm  long; 
involucre  of  linear  bracts,  entire  or  3-parted;  involucel  of  linear  bracts.  Calyx 
teeth  deltoid,  acute  to  subacuminate,  persistent;  petals  white,  obovate,  0.6-0.8 

mm  long;  stylopodium  conic,  the  styles  mostly  slightly  shorter  than  the  sty- 
lopodium,  ascending  to  erect-ascending  or  widely  spreading;  anthers  light  pur- 

plish. Carpophore  bifid  at  the  apex.  Fruit  elliptic-ovoid,  slightly  compressed 

laterally,  2.7-3.5  mm  long,  1.8-2.2  mm  wide,  the  mericarps  loosely  connate  and 
usually  separated  at  maturity;  dorsal  ribs  3,  narrow  and  sharp-edged,  the  lat- 

eral ribs  similar  but  with  a  broad,  rounded,  corky-thickened  extension,  the  ex- 
tensions of  the  adjacent  mericarps  connate  and  forming  a  broad,  conspicuous 

band  around  the  fruit;  oil  tubes  dark  rusty-brown.  In  tidal  freshwater  marshes; 
flowering  May  to  early  June,  fruiting  late  May  to  July. 

Collections  examined.  UNITED  STATES.  GEORGIA,  Chatham  Co.:  Savannah  National  Wildliic  Ref- 

uge, along  Hwy  17,  fresh-water  iriarsh,  14Jul  1966.  Bozcman  6100  (NCU,  distributed  as  "PtiUmnium 

macwspermum  Ahles").  NORTH  CAROLINA.  Brunswick  Co.:  Wilmington, Jun  18^^)8,  A.sfu'S.n.  (NCU). 
New  Hanover  Co.:  1  mi  N  of  US  U  on  Wnghtsboro  Road,  marsh,  2  Jun  1949,  Radford  4,3.5.3  (NCU); 

brackish  marsh  on  the  Cape  Fear  River  on  US  17,  29 Jun  1963,  Ah  ks 58397  (NCU)  Pender  Co.:  swamp 

on  Northeast  Cape  Fear  River  near  Rocky  Pomt-Hampstead  Road,  f  Jun  1950,  Radford  5142  (NCU). 

SOUTH  CAROLINA.  Bcaufori  Co.:  0.5  mi  W  of  Co.  Road  111  on  Co.  Road  33,  cat-tail  swamp  near 

Trichinham  i'laniation,  27  Jun  1956,  Bell  .1767  (NCU).  Berkeley  Co.:  Cooper  River  at  the  mouth  of 
Durham  Creek,  low  salinity,  7  Jun  1990,  McAninch  2.3  (NCU).  Colle«on  Co.:  1.4  mi  NE  of  Ashepoo  on 

US  Hwy  17,  swamp,  26Jun  1956,  Bell  3703  (NCU).  Georgetown  Co.:  tidal  marsh  of  Baruch  Plantation, 

20 Jun  1967,  Barry  103  (USCH);  Baruch  Plantation,  fresh-water  marsh  affected  by  tidal  action,  17  Jun 
1969,  Batson  .s.n.  (USCH);  Baruch  Plantation,  slough  in  freshwater  marsh,  27  Jun  1969,  Batson  s.n. 

(USCFl);  occasional  in  sunny  spots  in  wet  swampy  woods,  W  side  of  South  Island  Road  (S-18)  about  4 

mi  W  of  Intracoastal  Waterway  16  May  1990,  Nelson  9024  (USCH),  Sampit  River  near  US  17A.  9,5  mi 

W  of  Georgetown,  fresh-water  marsh,  13Jun  1957,  Radford  25139  (NCU). 

Relationships  within  the  genus 

PtiUmnium  is  a  relatively  small  genus  centered  in  the  southeastern  and  south- 
central  United  States.  The  five  to  seven  species  are  separable  into  subgroups  on 

the  basis  of  differences  in  morphology  and  chromosome  number,  although  ap- 
parent dysploid  differences  in  chromosome  number  suggest  that  the  situation 

may  be  more  complex  than  the  current  assessment  allows.  Plants  with  leaves 

reduced  to  a  winged  petiole  and  extended  rachis  (with  lateral  segments  sup- 

pressed, the  structures  sometimes  referred  to  as  "phyllodia")  are  diploids  based 
on  x  =  6  (2n  =  12;  Easterly  1957;  Bell  &  Constance  1960).  These  plants  have  been 
regarded  as  comprising  from  one  to  three  species,  P.  nodosum  (Rose)  Mathias,  R 
viviparum  (Rose)  Mathias,  and  P/luviatile  (Rose)  Mathias)  (Krai  1981;  Kress  et  al. 

1994;  Bartgis  1997);  the  appropriate  taxonomic  disposition  remains  unclear  and 

isunderadditionalstudy  Pti/imn  iumcostatum  (Ell.)  Raf.  has  distinctly  petiolate 
leaves  with  short,  crowded,  verticillate  segments,  long  styles,  and  a  tetraploid 

chromosome  complement  based  on  x  =  8  (In  =  32;  Easterly  1957).  One  population 
of  P.  costatum  from  Illinois  has  been  counted  as  2n  =  22  (Bell  &  Constance  1960), 

this  perhaps  a  tetraploid  (x  =  6, 2n  =  24)  having  lost  one  pair  of  chromosomes. 
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Ptilimnium  ahlesii,  P.  capillaceum,  and  P.  nuttallii  are  similar  in  their  rela- 

tively short  styles  (shorter  than  or  equalling  the  stylopodia)  and  primarily  dip- 
loid chromosome  number  based  on  x  =  7  (2n  =  14;  Easterly  1957,  Bell  and  Con- 

stance 1960).  Tetraploid  plants  (2n  =  28)  of  P.  capillaceum  were  reported  by 

Easterly  (1957)  from  central  Georgia  (Unadilla  County).  These  were  found  ap- 
parently intermixed  with  diploid  plants  of  the  same  species  and  with  plants  of 

P.  nodosum  "nearby  m  the  same  ditch."  Easterly  did  not  comment  on  any  mor- 
phological difference  between  the  conspecific  diploids  and  tetraploids.  One 

population  of  P.  capillaceum  from  Florida  has  been  counted  as  2n  =  16  (Con- 
stance et  al.  1976).  It  is  notable  that  the  basal  and  lower  stem  leaves  of  P.ahlesii, 

produced  in  the  spring  and  typically  withering  prior  to  flowering  and  fruiting, 

have  few  to  no  leaflets,  and  therefore  closely  resemble  the  reduced  "quill  leaves" 
of  the  "Harperella"  group  of  Ptilimnium  (P.Jluviatile,  P.  nodosum,  and  P 

viviparum).  This  supports  the  broader  circmnscription  of  Ptilimnium  as  in- 
cluding Harperella  Rose  that  has  been  generally  followed  in  recent  decades. 

Ptilimnium  texense  Coulter  &  Rose  was  originally  described  as  a  species 

(Coulter  &  Rose  1909)  but  later  (Mathias  &  Constance  1944-45;  Eastedy  1957) 
interpreted  to  be  of  hybrid  origin  and  of  intermediate  morphology  between  P 
capillaceum  and  P  nuttallii.  This  interpretation  has  been  accepted  and  repeated 
by  subsequent  workers  (e.g.,  Correll  &  Johnston  1970;  Correll  &  Correll  1972), 
although  Mathias  &  Constance  (1961)  placed  it  in  synonymy,  without  comment, 
under  P  costatum.  Study  of  Ptilimnium  collections  at  LL,TEX  shows  only  a 

single  entity  in  Texas  (interpreted  here  as  P  costatum)  other  than  P  capillaceum 
and  Pnuttallii. 

In  the  freshwater  tidal  marshes  west  of  Wilmington,  North  Carolina,  three 

species  of  Ptilimnium  grow  in  close  proximity  to  one  another;  Ptilimnium 
ahlesii,  P.  capillaceum,  and  P  costatum.  They  are  morphologically  distinctive; 
no  intermediates  have  been  seen.  Observations  over  the  past  decade  turther 

suggest  that  the  flowering  times  of  the  three  species  are  largely  or  completely 

non-overlapping,  with  P  ahlesii  flowering  first  (May  to earlyjune),  followed  by 

P  capillaceum  (mid-June  to  eady  August),  and  then  P  costatum  (late  July  to 

August).  The  phenologic  separation  provides  additional  evidence  corroborat- 
ing the  status  of  P  ahlesii  as  a  distinct  taxon  and  not  merely  a  large-fruited 

form  of  P  capillaceum. 
Of  its  closest  relatives,  Ptilimnium  ah le.sii  is  most  similar  toPcapiHaceum, 

particularly  in  its  divided  involucral  bracts,  minute  calyx  teeth,  dorsal  fruit 

ribs  narrower  than  the  intervals,  and  lateral  ribs  with  expanded,  corky  mar- 
gins encircling  the  fruit  like  a  band  (P  costatum  also  shares  the  distinctive  fruit 

morphology).  The  two  species  are  separated  by  the  following  contrasts  (and  see 
Figs.  1  and  2). 

1.  Mature  fruit  elliptic-ovate,  2.7-4.2  mm  long,  1 .8-2.2  mm  wide;  umbels  flat-topped, 

irregular,  the  rays  variable  in  lengtii;  umbellets  5-8(-l  3)  per  umbel,  the  rays  5-35 
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runswicki^ 

Fig.  4.  Map  of  documented  county  distribution  (in,  from  north  to  south,  North  Carolina,  South  Carolina,  and  Georgia)  of 
Ptilimnium  ahlesii. 

mm  long;flowers  5-8  per  umbellet;  petals  0.6-0.8  mm  long;  leaf  segments  of  mid- 

stem  leaves  15-30(-40),  capillary  to  linear,  0.5-2.0  mm  wide;  flowering  May-early 

June,  fruiting  late  May-July;  tidal  freshwater  marshes,  rare  in  North  Carolina,  South 

Carolina,  and  Georgia   Ptilimnium  ahlesii 

1.  Mature  fruit  ovate  to  orbicular,  1.4-2.5  mm  long, 0.8-1. 2  mm  wide;  umbels  gener- 

ally rounded  to  hemispheric,  the  rays  generally  nearly  equal  in  length;  umbellets 

(5-)9-2 1  per  umbel, the  rays  5-21  mm  long;flowers  usually  1 0  or  more  per  umbellet; 

petals  O..3-0.6  mm  long;  leaf  segments  of  mid-stem  leaves  50  or  more,  capillary, 

usually  less  than  0.5  mm  wide  (except  in  submersed  leaves);  flowering  June-Au- 

gust, fruiting  July-September;ditches,  marshes,  other  wet  places;common  and  wide- 
spread in  eastern  North  America,  ranging  from  Massachussetts  and  New  York  to 

Missouri  and  Kansas,  south  to  Florida  and  Texas    Ptilimnium  capillaceum 

Descriptions  by  various  authors  (e.g.,  Fernald  1950;  Mathias  and  Constance  1944- 
45;  Easterly  1957)  of  P.  capillaceum  with  fruit  longer  than  3  mm  almost  certainly 

included  observations  of  P.  ah  lesi  i.  Annotations  by  both  Constance  and  Easterly 
of  NCU  collections  of  P.  ahlesii  as  P  capillaceum  appear  to  confirm  this.  Associ- 

ated with  the  smaller  number  of  umbellets  and  flowers  borne  by  P  ahlesii,  as 

noted  in  the  key,  plants  produce  about  45-70  flowers/fruits  per  inflorescence, 
compared  to  those  oi  P  capillaceum,  which  usually  produce  over  100.  Depauper- 

ate plants  of  P  capillaceum,  however,  can  have  reduced  inflorescences. 
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It  appears  that  this  species  is  narrowly  distributed  ecologically  and  geo- 
graphically, to  tidal  marshes  associated  with  the  tidal  reaches  of  rivers  i  n  south- 

eastern North  Carolina,  South  Carolina,  and  eastern  Georgia  (Fig.  4). 
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ABSTRACT 

The  following  new  combinations  in  the  Caryophyllaceae  are  proposed:  Arenaria  lanuginosa  van 

saxosa,Eremogoneferrisiae,Minuariia  nuttalln  vars.fragihs, gracilis, and gregaria,  and  Paronychia 
chartacea  var.  minima. 

Key  words:  Caryophyllaceae,  Arenaria,  Minuartia,  Eremogone,  Paronychia. 

RESUMEN 

Se  proponen  las  siguientes  combinaciones  nuevas  en  Caryophyllaceae:  Arenaria  lanuginosa  var. 

saxosa,  Eremogone  Jerrisiae,  Minuartia  nultallii  vars.  Jragilis, gracilis,  y  gregaria,  y  Paronychia 
chartacea  var.  minima. 

During  the  course  of  our  work  on  the  treatments  of  Arenaria,  Minuartia,  and 

Paronychia  for  Flora  of  North  America  (Hartman,  Rabeler,  and  Utech,  in  prep.; 
Rabeler,  Hartman,  and  Utech,  in  prep.;  and  Hartman,  Thieret,  and  Rabeler,  m 

prep.,  respectively),  we  found  the  foUowmg  combinations  necessary  to  consis- 
tently treat  infraspecific  variation. 

Arenaria  lanuginosa  (Michx.)  Rohrb.  var.  saxosa  (A.  Gray)  Zarucchi,  R.L.  Hart- 
man &  Rabeler,  comb,  et  Stat.  nov.  Basionym:  Arenaria  saxosa  A.  Gray,  Smithsonian 

Contr.  Knowl.  5  (Art.  6):280  [Plantae  Wnghtianae,  pt.  2:18].  1853,  priority  of  the  autonym  es- 
tablished by  A.  saxosa  var  cinerasccn.s  B.L.  Rob.,  Proc.  Amer.  Acad.  Arts  29:293. 1894. 

The  varietal  combination  often  used  for  this  plant,  Arenaria  lanuginosa  var. 

cinerascens  (B.L.  Rob.)  Shinners,  is  not  correct  because  of  Art.  11.6  of  the  Inter- 

national Code  (Greuter  et  al,  2000)  which  states  that  "an  autonym  is  treated  as 

having  priority  over  the  name  or  names  of  the  same  date  and  rank  that  estab- 

lished it." 

Minuartia  nuttallii  (Pax)  Briq.  var  fragilis  (Maguire  &  A.H.  Holmgren)  Rabeler 
&  R.L.  Hartman,  comb,  nov,  Basionym:  Arenaria  nuttallii  Pax  subsp./ragzlis  Maguire 
&  A.fi.  Holmgren,  Madrono  8:260.  1946.  Arenara  nuttallii  var.  fragilis  (Maguire  &  A.H. 

Holmgren)  CL.Hitchc,  Vase. PI. Pacific  North W.2:258.1964.Minuartianuttdllnsubsp./ragiiis 

(Maguire  &  AH.  Holmgren)  McNeill,  Rhodora  82:499. 1980. 

Minuartia  nuttallii  (Pax)  Briquet  var.  gracilis  (B.L.  Rob.)  Rabeler  &  R.L.  Hart- 
man, comb.  nov.  Basionym:  Arenaria  nuttalhi  Pax  var.gracilisB.L.  Rob.,  Proc.  Amer  Acad. 

SIDA21(2):  753-754. 2004 
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Alts 2*-): 304.  1804.  Aicuaiia  ni((tci//ii  subsp.^t^raci/isiB.L.  Rob.)  Maguire,  Madrono8:2(-)1.  IQ46. 
MinuailiLi  niittdUii  suhsp.  ̂ )aciUsCB.\..  Rob.)  McNeill,  Rhodora  82:49Q.  1980, 

Minuartia  nultallii  (Pax)  Briquet  var.  gregaria  (A.  Heller)  Rabeler  &  R.L.  1  lart- 
man,  comb,  et  srat.  nov.  B.Ashinym:  An-nm  la  (^irtiuruj  A.  Heller  Bull.  S.  Calil  At  ad  Sc  i, 
2:h7. 1903.  A(.sin();),si,s^i.;rt;i;c/rk(iA.l-lellcrj  A.llcllerN'luhlenberg.ia8;%.  1912.  A)rii</ri(()ii(((t(lln 
Pa.\  .sub.sp.,t;/vt;i(rkaA.  Ilcllerj  Maguire,  Fl.  Calil,  1:4^2.  K)I4.  Arcihiihi  nutiaUii  var^t^ret^tirki 

(A.  HellerJ  jep,son.  Madrono  8:2(11.  K)46.  KUnuaitui  nutiallii  subsp.  s^  re  \[dr'ui  (A  llcllrr) 
McNeill,  Rhodoi-a  82:499,  1980, 

While  the  lour  inlraspecific  entities  traditionally  recognized  within  Armaria 

(Minuartia)  nuttallii  Pax  arc  often  distinct,  occasional  specimens,  especially 

oi  varicties/r<:/^^i/i,sandgrt;ci/;,s\do  intergradc  where  their  ranges  overlap,  espe- 
cially m  Oregon  and  Nevada,  All  have  been  treated  as  varieties  in  at  least  one 

earlier  treatment  of  this  group  and  we  feci  that  this  is  the  appropriate  rank. 

Paronychia  chartacea  Fernald  var  minima  CL.C.  Anderson)  R,L,  1  lartman,  comb 
Et  Stat,  n 
14:436,199 
et  Stat.  nov.  Basionym;  I\uvnyLhui  ihartiicca  Pernald  subsp,  ntntiDui  L,C.  Anderson,  Sida 

Po,s(,sTri/i;.-Afteradditionalsrudyof  h/r/)u\^()nc  macrtulc/i it;  (S,  Watson)  Ikonn,, 
we  now  believe  that  E.  macradcnia  should  be  split  into  two  taxa  with  h. 

macradcnia  var.Jcrrisiac  (Abrams)  R,L,  I  lartman  &  Rabeler  being  elevated  to 
species  rank  (1  lartman  &  Rabeler  2004), 

Eremogone  ferdsiae  (Abrams)  R.L.  I  lartman  &  Rabeler,  comb.  nov.  B.a.monvm: 

Airiuuia  luin-nidcnin  S.  Watson  subsp,  /(•r/-i,sit(t'  Abrams,  111,  Fl,  Fatif,  Slates  2:l=)l,  1944, 
Izrcmoffnu-  macradcuiii  (S,  Watson.)  Ikonn.  \'ar,  fcyrishic  (Abrains)  R,F,  Harlman  &  Rabeler, 
Sida  2F240.  2004, 
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ABSTRACT 

Withm  the  t  rcatmcnt  of  SoHdus^o.  Torrey  and  Gray  U842j,  there  are  no  textual  indicators  of  the  ranks 

intended  for  subdivision  of  the  genus,  and  all  of  the  Torrey  and  Gray  names  lor  subdivisions  ol  Sol- 
idago  are  rankless.  The  new  combination  Solidago  sect.  Ptarmicoidei  is  made, 

RESUMEN 

En  el  t  ratamiento  de  Solidago,  Torrey  y  Gray  (f 842),  no  hay  indicadorcs  textuales  de  los  rangosque  se 

hacen  para  la  subdivision  del  genero,  y  todos  los  nombres  de  Torrey  y  Gra\'  para  las  subdi visiones  de 
Solidago  no  tienen  rango,  Se  hace  la  nueva  combinacion  Solidago  sect.  Ptarmicoidei. 

Discussions  concerned  with  the  ranks  of  names  of  subdivisions  of  genera  pub- 
lished by  Torrey  and  Gray  (1842)  led  to  the  conclusion  that  by  and  large  such 

names  are  rankless  unless  a  rank  was  explicitly  nidicated  within  the  text  (John 

Strother, John  Pruskijohn  McNeill,  pers.  comm.  with  K.N.  Gandhi).  Torrey  and 

Gray  used  the  symbol  §  to  represent  either  a  subgenus  or  section.  Unless  a  rank 
is  explicitly  indicated,  names  marked  by  the  symbol  §  are  rankless  as  are  lower 

level  names  marked  by  indicators  such  as  *,  **,  ***  etc.  Within  the  treatment  of 
Solidago  (Torrey  and  Gray  1842,  pp.  195-231),  there  are  no  textual  indicators  of 
the  ranks  intended,  and  thus  all  of  the  Torrey  and  Gray  mfrageneric  names  in 

Solidago  are  rankless. 

In  Gray  (1884),  sectional  and  subgeneric  ranks  are  clear  In  his  preface  (vol. 

2(1).  1878),  Gray  used  the  symbol  §  and  large-type  capital  letters  for  names  of 
sections  and  subgenera.  ITe  used  nouns  for  names  of  subgenera  and  adjectives 
for  names  of  sections.  Additionally  Gray  did  mention  subsection  and  further 

lower  divisions  (he  did  not  mention  series  or  subseries);  he  used  the  symbols  *, 
etc.  and  small-type  capital  letters  for  names  of  subsections.  By  implication,  a 

,  etc.  denoted  the  rank  of  subsection  because  those  symbols  are  placed  at 

the  beginning  of  the  diagnostic  statement  and  sectional  name  immediately  foi- 
lows  the  statement.  One  may  dispute  this;  we  go  by  implication.  For  example, 

Solidago  [rankless]  Corymbosac  Torr  &  A.  Gray  (in  1842)  can  be  taken  as  Sol- 

SIDA  21(2):  755-757. 2004 
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idago  subsect.  Corymbosae  (Ton:  &  A.  Gray)  A.  Gray  (in  1884)  because  Gray 

(1884)  listed  It  as  "*****  ...  CORYMBOSAE"  [small  capitals]. 
Nesom  (1993)  summarized  the  infrageneric  taxonomy  of  Solidago  and 

lectotypified  some  names.  He  treated  the  corymbiform,  oligoneurate  species  in 

a  separate  genus  Oligoneuron  Small.  He  accepted  Torrey  and  Gray  names  with 

ranks  generally  accepted  at  that  time  by  other  authors  following  the  rationale 

for  doing  so  presented  by  Holmgren  (1979)  and  Jones  (1980).  Nesom  did  not  vali- 

date Solidago  sect.  CorymbosaeTorr.  &  A.  Gray  One  of  the  criteria  for  valid  pub- 
lication of  a  name  is  that  the  author  (m  this  case  Nesom)  must  accept  and  use 

the  name.  Nesom  cited  "Solidago  sect.  Corymbosae  T.  &  G."  as  a  synonym  of 
Oligoneuron  sect.  Ptarmicoidei  (House)  Nesom;  therefore,  he  did  not  validate 

the  former  name.  Scmple,  Rmgius  and  Zhang  (1999)  followed  Nesom  s 

infrageneric  nomenclature,  except  that  they  treated  Oligoneuron  as  Solidago 

sect.  Corymbosae  Torr  &  A.  Gray  with  synonyms  but  did  not  list  full  biblio- 

graphic data  for  each  name.  Had  they  done  so,  they  might  have  inadvertently 
validated  the  name  at  sectional  rank. 

Solidago  L.  sect.  Ptarmicoidei  (House)  Semple  &  Gandhi,  comb,  nov  Based  on  A.s- 
Icr  sect.  Ftarmicoidci  House,  N.Y  State  Mus.  Bull.  254.  710. 1924,  nom.  et  stat.  nov.  based  on 

Unamia Greene  (1903).  Oligoneuron  sect.  Ptarmicoidei  (House)  G.L  Nesom,  Phytologia  75:27. 

1993.  Typi:^  /nii/(i  alba  Nutt.  =  Aster ptarmuoides  Torr.  &  A,  Ciray  =  Solidago ptarmicoidciiJorr. 
&  A.  Gray)  Boivm.  [SoUdago  astenndes  Semple  (in  Scmple.  Ringius  and  Zhang,  LI.  Waterloo 

Biol.  Ser  39:72. 1999.)  is  a  superlluous  later  name  lor  the  nomenclatural  type  becau.se  the  much 

older  Aster  ptarmicoidesTorr.  &  A.  Gray  is  accepted  as  legitimate  (see  Voss  1996).] 

Solidago  Irankless]  Corymbosae  Torr  &r  A  Gray,  Fl  N.  Amer  2(2):208.  1842.  Solidago  subsect. 
Corymbosae  (Torr  &  A.  Gray)  A.  Gray  in  A.  Gray  ct  al ,  Syn.  Fl  N.  Amer.  I(2):i59. 1884.  TvPli:  S. 
eorymhosa  Elliott. 

Names  of  subdivisions  ol  genera  are  autoiriacically  typified  by  the  species  name  from  which 

the  name  of  the  subdivision  is  derived.  For  group  Corym  bosae,  Torrey  and  A.  Gray  included  S. 

corymbosa.  Nesom  (1993:26)  erred  m  designating  Solidago  rigida  !..  as  the  lectotype. 

Oligoneuron  Small,  Fl.  SF.  U.S.  1188. 1903.  Solidago  subg.  Oligoneuron  (Siriall)  House,  N.Y.  State 

Mus.  Bull.  No.  254.  693,  1925.  Lectotypr  [Nesom  1993:26]:  Oligoneuron  rigidum  (L.)  Small  = 
Solidago  rigida  L. 

Unamia  Greene,  Leafl.  Bot.  Observ  1:6. 1903.  TviM-:  Inula  alba  Nutt,  =  Unamia  ptarmuoides  (Torr. 
et  A,  Gray)  Greene,  nom.  superfl,  lor  Unamia.  alba  (Nutt,)  Rydb, 

Oligoneii  ron  ser  Ptarmicoidei  (House)  G.L.  Nesom,  Phytologia  75:28. 1993,  A.sier  sect.  Ptarmicoidei 

House,  N.Y  State  Mus,  Bull.  254,710. 1924,  Typp:  Inula  alba  Nutt,  =  Aster  ptarmicoidesTorr.  Sx 

A,  Gray  =  S()/tJt;^'op((»  mi(()idf.s(Torr  &  A.Gray)  Boivm  =  O/i^oiu-itro/udhum  (Nutt.) G.L.  Nesom. 

Oligoneuronser  Xcinthfic/ LS G.L.  Nesoiu,  Phytologia  75:28. 1993.  TYPi;:0/i^i^'()nc!n-on  ridcJc/li  i  (Frank) 
Rydb.  =  Solidago  ruidellii  Frank. 

Other  nomenclatural  decisions  made  by  Nesom  (1993)  related  to  the  rankless 
Torrey  and  Gray  names  include: 

Solidago  sect.  Solidago 

Solidago  subsect.  Maritimae  (Torr  &  A.  Gray)  G.L.  Nesom,  Phytologia  75:12. 1993. 
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Based  on  Solidago  [rankless]  Maritimae  Torr.  &  A.  Gray,  Fl.  N.  Amer.  2(2):211, 1842.  Lectotype 

[Nesom  1993:12]:  Solidago  sempervirens  L.  [Nesom  made  this  subsectional  name  inadvertently.] 

SoUdago  subg.  SUnactila  Raf..  Fl.  Tellur  2:42.  1836  [1837].  Lhctotyph  [Nesom  1993:12]:  Solidago 

sempervirensL. 

Solidago  [rankless]]  Uhgmosae  Mackenzie  m  Small,  Man.  SF,  Fl.  1345,  1347.  1933.  Typh:  Solidago 
uliginosa  Nutt.  cited  under  Solidago  uniligulata  (DC.)  Porter. 

Solidago  subsect.  Triplinerviae  (Toi-r.  &  A.  Gray)  G.L.  Nesom,  Phytologia  75:8. 
1993.  Solidago  [rankless]  Tnplinerviac  Torr.  &  A.  Gray,  Fl.  N.  Amer.  2(2):222. 1842:  A,  Gray, 

Syn.  Fl.  N.  Amer.  1(2):155. 1884.  Li-CTOTYPF.  ]Ncsom  1993:8]:  Solidago  canadensis  L.  [Nesom  made 
this  subsectional  name  inadvertently] 

Solidago  subg.  Brachyactis  Ral.,  Fl.  Tellur  2:42. 1836,  Type:  Solidago  juncea  Alton.  Nesom  (.1993:8) 
erred  in  designating  a  LT;  Ral.  designated  S.  juncea  as  the  type. 

Solidago  subg.  Triactis  Ral.,  Fl.  Tellur  2:42.  1836  [1837[.  Type:  Solidago  relrorsa  Michx.  Nesom 
(1993:11)  erred  in  designating  a  FT;  Ral.  designated  5.  relrorsa  as  the  type. 

Solidago  [rankless]  Serotinae  Rydb.,  Fl.  Rocky  Mts.  868. 1917.  TYPE:  Solidago  scrotina  Alton  (1789), 
non  Retz.  (1781)  =  Solidago gigantca  Ait. 

Solidago  [rankless]  Serotinae  Mackenzie  in  J.  K.  Small,  Man.  SF.  Fl.  1345,  1350.  1933,  non  Rydb. 

(1917).  Type:  Solidago serotma  Retz.  (1781),  non  Ait.  (1789)  =  ?  S.  tortijolia  Ell.  (1824), 
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TWO  BEAUTIFUL  BOOKS  FROM  THE  ANTIQUE 

COLLECTOR'S  CLUB 

Margaret  Mee's  Passion  and  Painting 

My\Kc,AKi:T  Ml:!-:.  2004.  Margaret  Mee's  Amazon:  Diaries  of  an  Artist  Explorer.  (ISBN 

L85149-454-5,  hbk.)  Antique  Collectors'  Club  Ltd.,  Kastworks,  116  Pleas- 
ant Street,  Suite  60B,  Easthamton,  MA  01027,  U.S.A.  (Orders:  413-529-0861, 

Fax:  413-529-0862,  ww  wantiqueccconi)  $59.50, 319  pp.,  color  figures  &  plates, 
9  1/2"  X  111/8". 

Re\'ie\v  lorihcoming  in  wluiiic  2],  no.  3. 

Legendary  Plant  Hunter  George  Forrest 

Brenha  Mc:Lr.AN.  2004.  George  Forrest:  Plant  Hunter.  (I -85149-46 1~8,  hbk)  An- 

tique Collectors'  Club  Ltd.,  Eastworks,  116  Pleasant  Srect,  Suite  60B, 
Easthamton,  MA  01027,  U.S.A.  (Orders:  413-529-0861,  Fax:  413-529-0862, 
wvvw.antiquccc.com).  $59.50, 250  pp.,  80  color  and  80  b/w  illustrations,  8 

1/4"  X  11". 

I'uhiishcr  Comiuculy  -George  Forrest  was  a  leocndar\'  plant  collector  in  the  heyday  ol  the  IJriiish 
Empire.  His  career  spanned  the  decades  before  and  al  ter  i  he  Fnst  World  War  Risking  his  salety  and 

health,  he  discovered  hundreds  of  new  species,  introduced  many  plants  io  otir  gardens,  and  became 

one  of  the  most  outstanding  plant  collectors  in  the  Sino-Himalaya.  As  many  plants  were  named  alter 

him,  he  is  well  known  m  gardening  circles  yet  this  Is  I  he  first  biogra|ihy  of  Forrest,  and  ihc  first  book 

on  him  lor  lift)'  years." 

'This  book,  published  to  celebrate  the  centenary  of  Forrest's  first  setting  out  for  the  rnountains 
ol  Yunnan,  south-west  C.hina43rings  Forrest  to  life,  drawing  on  his  own  letter.sand  tho.se  of  his  con- 

temporaries. It  tells  ol  Forrest's  adventures  and  h is  escape  irom  death  at  i  he  hands  of  warring  Lamas. 
It  shows  the  inl  luence  of  his  patrons,  describes  i  he  excitement  of  his  plant  and  animal  discoveries. 

and  reveals  his  rivalry  with  other  plant  hunters,  Regmald  Farrer  and  Frank  Kingdon  Ward. " 
1  like  10  read  about  explorers,  adventurers,  and  discoverers  and  George  Forrest  was  such  a  per- 

son. I  le  wasa  naturahsi.  Appendi.x  Qui  the  book  lists  .some  175  genera  of  plants  wiih  a  loiirslU  spe- 

cies named  after  George  Forrest.  There  is  a  dragonfly  1 7eni/K;go»n;)/iii.s/()rre.s(iiJ  named  after  George 

Forrest.  Then  there  are  birds  named  after  George  Forrest.  Not  just  one  but  six  different  genera  w  iih 

species  named  jorrcsli.  Oh  wait,  there  are  some  mammals  that  bear  the  species  name  foryesli.  noi  lo 

mention  the  20  or  so  taxa  described  as  new  1  rom  Forrest's  mammal  colleciion  at  the  Natural  1  listory 
Museum.  I^ondon  (Appendi.x  lOj.  George  Forrest  realized  he  had  the  support  ol  many  people  and  I'm 
sure  he  thanked  them  in  many  different  ways,  but  Forrest  did  the  botanist  /collecior  thank  you  by 
naming  many  of  his  newly  discovered  plants  alter  them. 

U  you  enjo)'  the  history  of  exploration  i  hen  i  he  book-Ge()i;t;e  t'orrcsvPhint  Hii  nter-\s  for  you,- 
Barney  Lipscomb, Botanical  Rcsctnvh  Insliluic  ojicxas.  ̂ Ly)  Pecan  Stccet.  I'oct  Worth.  TX  76102-4060 
U.S.A. 
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ABSTRACT 

The  following  new  name  and  combmaiions  are  pmposed;  Heterotheca  subaxillaris  subsp.  latifoUa, 

Solidago  subsect.  Multiradiatae,  and  Syinphyotrichuni  concolor  \'ai  devestitum. 

RESUMHN 

Se  proponcn  un  nombre  nuevo  y  varias  conibinaciones:  Heterotheca  subaxillaris  siibsp.  latifolia,  Sol- 
idago subsect.  Multiradiatae.  y  Symphyotrichum  concolor  var.  devestituin. 

The  proposed  new  name  and  combinations  were  determined  to  be  needed  dur- 
ing work  to  prepare  the  treatments  of  Heterotheca  (Semple  2005),  Solidago 

(Semple  &Cook  2005)  and  Symphyotruh  um  (Brouillet  et  al.  2005)  tor  the  Flora 

North  America  project. 

Heterotheca  subaxillaris  (I^am.)  Britt.  &  Rusby  subsp.  latifoUa  (Buckley)  Semple, 
comb,  et  Stat.  nov.  Basiokym:  Hcicnnbcca  lanfoha  Buckley,  Proc.  Acad.  Sci.  Phila.  13:459. 

1862.  Helennhcca  suhcLxillaris  (laim.j  Britt.  &r  Rusby  var.  latijolia  (Buckleyj  Gandhi  &r  Tho- 

mas, Sida  Bot.  Misc.  4:110. 1989.  Tvi'i::  TH,X  AS  llano  Co.:  Buckley  s.n.  (holotypi":  PH,  not  seen). 

The  weedy  Heterotheca  subaxillaris  complex  has  been  treated  as  a  single  species 

without  varieties  (Nesom  1990)  and  as  four  separate  species:  H.  chrysopsides  DC, 

H.  latifolia, H psa m moph i la  Wagenknecht,  and  H. suhaxi I laris (Semple  1996 and 

earlier  authors).  Harms  (1964)  presented  data  supporting  Wagenknecht  s  (1960) 

division  of  the  complex  into  four  species  and  provided  a  general  range  map  of 

the  four  taxa.  Nesom  (1990)  opted  to  merge  all  four  species  into  a  single  undi- 
vided species  because  he  did  not  find  taxonomically  significant  differences 

between  the  four  putative  species.  Semple  (1996)  continued  to  followed 

Wagenknecht  and  Harms.  Howe\'cr,  after  considerable  study  of  members  of  the 

complex,  I  have  adopted  Nesom s  position  that  only  one  species  should  be  rec- 
ognized (Semple  2005).  Nonetheless,  while  much  of  the  supposed  differences 

betvv^een  regional  taxon  do  not  appear  to  be  supported,  some  phytogeographic 
patterns  in  variation  occur  within  the  complex  and  two  infraspecific  taxa  can 

be  recognized  based  on  differences  in  phyflary  traits.  Typical  Heterotheca 

subaxillaris  is  for  the  most  part  confined  to  the  outer  coastal  plain  from  New 

Yorl<  to  northern  Mexico,  where  they  can  occur  lurther  inland.  These  plants 

SIDA  21  (2):  759-765. 2004 
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have  a  well  developed  tuft  of  larger  hairs  near  the  phyllary  tips  (Figs.  lA-H) 
and  are  treated  here  as  subsp.  subaxillaris.  This  combination  of  distinctive 

morphology  plus  the  geographic  isolation  of  much  of  the  range  of  the 
morphotype  warrant  subspecies  level  recognition  following  Semple  (1974).  in 

contrast,  plants  of  subsp.  latifolia  have  phyllaries  without  such  large  hairs  con- 
centrated near  the  tip  (Figs.  11-L).  Mid  series  phyllaries  of  subsp.  subaxillaris 

on  average  are  slightly  wider  (0.62  mm  wide)  compared  to  the  average  width  of 

those  of  subsp.  latifolia  (0.57  mm  wide)  with  the  narrowest  occurring  in  Ari- 

zona and  New  Mexico  plants  ("psammophila').  However,  the  ranges  in  widths 
overlap  so  much  that  the  trait  cannot  be  used  as  a  diagnostic  difference. 

Within  each  subspecies  there  appear  to  be  patterns  to  the  phyllary  varia- 
tion but  these  are  not  sufficiently  strong  that  additional  infraspecific  taxa  can 

be  justifiably  recognized  at  this  time.  There  is  a  general  geographic  trend  to  the 
variation  in  tufted  hairs  in  subsp.  suhaxillaris.  Plants  with  the  most  hairs  in 

the  apical  tutt  occur  from  Mexico  to  Florida  (Figs.  lA-D),  while  the  number  of 
hairs  generally  decreases  from  Florida  to  New  Jersey  and  New  York  (Figs.  F-FI). 
Plants  with  a  few  hairs  near  the  apex  occur  scattered  across  the  range  of  the 
speciesand  may  represent  introductions  of  subsp.  subaxi/lari.sor  theoccasional 

more  hairy  than  normal  individual  of  subsp.  latifolia.  Plants  occurring  in  an 

arch  from  Arizona  and  adjacent  New  Mexico  through  Mexico  into  trans-Pecos 
Texas  tend  to  be  more  densely  glandular  than  plants  from  elsewhere  in  the  range 

(Fig.  IL)  in  the  United  States;  these  have  been  treated  as  H.  psammophila 
Wagnknecht.  Plants  from  northeastern  Mexico  tend  to  have  more  glands  and 

more  hairs  on  the  imd  series  phyllaries  and  are  more  likely  to  be  weakly  peren- 
nial; these  have  been  treated  as  H.  chrysopidis.  Plants  treated  previously  as  H. 

latifolia  tend  to  have  fewer  hairs  and  fewer  glands  on  the  phyllaries  than  other 

members  of  subspecies  latifolia.  These  occur  across  the  southern  prairies  and 

through  the  south  eastern  U.S.  on  the  Piedmont  as  shown  in  Harms  (1965),  al- 
though the  weedy  nature  of  the  species  appears  to  be  facilitating  dispersal  into 

the  range  of  subsp.  subaxillaris  on  occasion.  Additional  study  may  find  new 
evidence  supporting  recognition  at  varietal  or  subspecies  level  for  the 

psammophila  and  chrysopsides  morphs,  but  my  recent  efforts  have  not  discov- 
ered such  evidence. 

Solidago  subsect.  Multiradiatae  Semple,  subsect.  nov.  TyiTi:  Solidago  muUiradiata  L. 
Sohdago  ser.  Mulli) adiutae )uz.,  Fl.  URSS  25:47,  1959.  nom.  invalid,  no  Latin  diagnosis.  Sol- 

idcii^o  subsect.  Multiradiatae  Quz.)  Semple,  Sida  20:1605.  2003.  non  valid  name.  Type:  Sol- 
idai^^o  multiraduita  Alton  (Fig.  2Aj. 

Solidagmi  sect,  Solidaga  accedens  sed  capitulescentiis  corymbilormis  rotundatis  dilfcrt. 

Members  of  subsect.  Multiradiatae  are  distmguished  from  other  species  in  sect. 

Solidago  by  having  a  somewhat  rounded-corymbiform  capitulescence.  Other 
North  America  members  of  the  section  have  variously  paniculiform 
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Fig.  1 .  Phyllary  tip  variation  in  Heterotheca  subaxillaris.  A-H.  Subsp. subaxiHaris.  A-B.  Mexico.  A.  Veracruz,  Turner  15372 

(TEX).B.Tamaulipas,i(75ueu/-496(TEX).C-H.UnitedState5.C.Texas,CameronCo.,/r/ng2(MINN).D.Louisiana,Cameron 

Par.,  Dutton  &  Pritchett2549  (WAT).  E.  Florida,  Orange  Co.,  Semple  etal.  2557  (WAT).  F.  Nortli  Carolina,  Brunswick  Co., 

Br/5//f62J6  (MINN). G.  New  Jersey,Gloucester  Co.,  long  60507  (MINN).  H. New  Yorl(,  Queens  Co.,5emp/e205HWAT). I- 

L.  Subsp.  latifolia.  I.  Mexico,  Chihuahua,  Sundberg  &  Lovin  2811  (TEX;  "chrysopsides").  J-L.  United  States.  J.  Georgia, 
Elbert  Co.,  Co(7e  1626  (WAT).  K.  Oklahoma,  Caddo  Co.,  Semple  2735  (WAT).  L,  Arizona,  Maricopa  Co.,  Lehto  U9116  (WAT; 

"psammophila"). 

capitulescences  [5.  subsect.  Humiles  (Rydberg)  Semple].  Like  most  other  taxa  in 
the  genus,  the  phyllaries  have  a  single  vein.  In  robust  plants  the  capitulescence 
becomes  more  paniculiform  as  branches  develop  from  upper  stem  leaves.  Two 
other  species  besides  the  nomenclatural  type  are  included  in  the  subsection:  5. 
leiocarpa  DC.  (Fig.  2B)  and  S.  spithamaea  M.A.  Curtis  ex  A.  Gray  (Fig.  2C).  These 
are  both  narrowly  distributed  endemics  in  eastern  North  America  (Semple  & 

Cook  2005).  Solidago  leiocarpa  (synonym:  S.  cutleri  Fern.)  includes  tetraploids 
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hi.2^olidagosubsea.Multiradiatae,capMescences.A.Solidagomultiradiata,\\ikon,Chmielewskietd 

B.  Solidago  leiocarpa,  New  Hampshire,  Ringius  1584  (WAT).  C.  Solidago  spithamaea,  North  CaroNna,  Semp/e  &  Suripto 

9669  (WAT).  Scale  bars  =  1cm. 

found  at  disjunct  high  elevtuions  m  eastern  New  York,  the  Green  Moutains  in 

Vermont,  the  White  Mountains  in  New  Hampshire,  and  on  Mt.  Katadhm  and  a 

few  higher  peaks  in  Maine  (Beaudry  1963;  Morton  1981;  Magee  &r  Ahles  1999). 

Solidago  spUhcimaca  mcludes  hexaploids  restricted  to  the  highest  granitic  out- 
crops in  the  mountains  of  western  North  Carohna  (Cronqutst  1980;  Semple  et 

al.  1984;  Semple  &  Cook  2004).  Solidago  multiradiala  includes  diploids  and 
tetraploids  and  is  widely  distributed  across  northern  North  America  from  the 

Maritimes  to  Alaska  across  Canada  and  down  the  cordillcra  at  higher  ckwa- 
tions  m  the  western  United  States  to  California,  Arizona,  Nevada,  and  New 

Mexico  (Semple  et  al.  1999).  Other  goldenrods  that  can  have  a  rounded- 

corymbi[orm  capituk'scence  cxxau-  in  Solidago  sect.  Ptarmicoidei  Semple  & 
Gandhi,  but  these  have  striate  phyllaries  ( (Semple  &r  Gandhi  2004).  Solidago 

wrightii  A.  Gray  sometime  can  also  have  a  rounded  somewhat  corymbilorm 

capitulesence,  but  the  species  has  short^petiolate  mid  stem  leaves  and  often 
glandular  phyllaries  (Semple  &  Cook  20051 

Kanchi  1 1.  Gandhi  (pers.  comm.)  noted  that  my  combination  proposed  last 

year  (Semple  2003)  was  based  on  an  invalid  basionym  because  the  protologue 
lacked  a  katin  diagnosis. 

Symphyotrichumconcolor(k.jNesom  van  devestitum  (S.R  Blake) Semple,  comb, 
nov  B,\.sU)NYM:  Asti-yconcolor  L.  var  dcvcslitus  S.V:  Blake.  Rlnxlora  32:145.  1930.  Typi::  U.S.A. 

Florida.  Bay  Co.:  I.ynn  Haven,  in  dry  sand)'  open  soil,  1 1  Oci  IQ21.  BiUiuy^ion  <S\)  (HOl.OTYi'i;: 
US-1116195!). 
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Fig. 3.  Morphology  oi Symphyotrkhum  concolor.k.  Flowering  heads,  Florida.  B-C.  Variety  concolor.  B,  Mid  stem  leaf  sur- 

face; Georgia,  Semple  &  Cbmielewski  6213  (WAT).  C.  Phyllaries;  Florida,  Suwanee  Co.,  Semple,  Brouillet  &  Canne  3930 

(WAT).  D-G.  Variety  divestitum,  Florida;  E,  Bay  Co.,  Semple  &  Godfrey  3 1 18;  D,  F-G,  Santa  Rosa  Co.,  Semple,  Brouillet  & 

Canne  3880  (WAT).  D.  Mid  stem  and  leaf.E-F.  Mid  stem  leaf  surfaces.  G.  Phyllary.  Scale  bar  =  1  mm  in  C,  E-F  and  1  cm  in 
D. 

Symphyot  rich  um  concolor  \s  characterized  by  its  narrow,  elongate  capitulescence 

of  usually  many,  violet-rayed  heads  CTig.  3A).  The  var.  concolorhzs  more  mod- 
erately to  densely  silky  pubescent  leaves  and  phyllaries  (Figs.  3B-C),  while  var. 

devestitum  has  glabrous  to  very  sparsely  pubescent  stems  and  glabrate  to 

sparsely  pubescent  leaves  and  phyllaries  (Figs.  3D-G).  Plants  similar  to  the  type 
of  var.  devestitum  occur  in  the  western  Florida  Panhandle.  The  involucres  of 

such  Florida  plants  tend  to  be  larger  than  those  of  diploid  var  concolor  (Blake 

1930).  Very  sparsely  pubescent-leaved  individuals  also  occur  m  southern  Miss., 



764  BRIT.ORG/SIDA  21(2) 

Ala.,  Ga.,  and  S.C.  These  may  prove  to  belong  in  var.  devestitum  pending  more 

detailed  study.  Semple  (1984)  described  and  illustrated  the  distribution  of  dip- 
loids (2n  =  8)  and  tetraploids  (2n  =  16)  m  S.  concolor  under  the  name  Virgulus 

concolor,  but  did  not  discuss  varieties  and  noted  mcorrectly  that  no  obvious 

differences  occurred  between  diploids  and  tetraploids.  In  Florida,  the  range  of 

tetraploids  is  contained  within  the  range  of  var  devestitum;  tetraploids  are  cur- 

rently unknown  outside  Florida.  Cytovouchers  of  tetraploids  in  WAT  have  gla- 

brous to  sparsely  pubescent  leaves  and  belong  in  var  devestitum.  The  tetrap- 
loid  condition  may  account  for  the  larger  involucres. 
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noniineariiy  Cdraos,  and  Hmergence;  2)  Order.  Complexity.  Oisorder;  3)  Cenelic  Networks.  Cell  Hil- 

Icrenriation.and  nevelopment;4)  Physiolog)  on  the  Ixlgeol  C;haos:5)  brain  Dynamics;  6)  Ants,  Brains, 

and  Chaos;  7)  The  Baroque  ol  Nature:  8)  life  on  the  I:dge  of  Catastrophe:  9)  kvoluiion  and  bxtiiic- 
tioirand  10)  fractal  Cities  and  Market  Caashes. 
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wilderness  regions,  and  they  continue  to  offer  scientific  puzzles  and  new  discoveries.  Deserts:  7  he 

Li vingDrvittnd.s  is  a  celebration  of  the  world's  least  understood  ecosystems.  In  this  rich  1\  illustrated 

book— leaturing  180  color  photographs-wildlife  expert  Sara  Oldfield  leads  readers  on  a  jonrne\  to 
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The  Americas,  and  ends  with  the  future  ol  dr\iands,— Bd/'ncvLi/wcomi',  Bi)lanii  id  lieseiurh  lustititte 
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ABSTRACT 

Antennaria  pulcherrima  subsp.  eucosma  (Pernald  61  Wiegand)  R.J.  Bayer,  comb,  nov,,  is  based  on 

Antennaria  eucosma  (Fernald  &r  Wiegand)  from  North  America.  The  new  combmation  is  essential 

as  a  resuk  of  the  expansion  of  the  circumscription  of  A.pukherrima  to  include  A.  eucosma. 

RESUMEN 

Antennaria  pulcherrima  subsp.  eucosma  (Fernald  &  Wiegand)  R.J.  Bayer,  comb,  nov,  se  basa  en 

Antennaria  eucosma  (Fernald  &  Wiegand) de  Norteamerica.  La  nueva  combinacion  es  esencial  como 

resultado  de  la  extension  de  la  circunscripcion  de  A.  pulcherrima  para  incluir  A.  eucosma. 

INTRODUCTION 

In  preparation  for  publication  of  my  treatment  of  Antennaria  Gaertn.  for  the 

Flora  of  North  America  North  of  Mexico,  I  came  to  re-evaluate  Antennaria 
pulcherrima  (Hook.)  Greene,  an  amphimictic  species,  occurring  as  diploid  (2n 

=  28)  and  tetraploid  (In  =  56)  cytotypes  from  Colorado  to  Alaska,  east  to  Ontario, 
and  parts  of  western  Quebec.  It  appears  to  be  uniformly  tetraploid  throughout 
its  range  in  Canada  and  Alaska  (Urbanska  1983),  but  four  diploid  populations 
are  known  from  Montana  (one  population),  Wyoming  (one  population),  and 
Colorado  (two  populations)  (Bayer  &  Stebbins  1987).  Apparently,  A.  pulcherrima 
arose  in  the  U.S.  Rockies  as  a  diploid  and  presumed  derived  autotetraploid 

cytotypes  spread  north  into  Canada  and  Alaska  post  glaciation.  It  is  generally 
found  in  moist  willow  thickets  throughout  its  range  (Urbanska  1983;  Bayer  & 

Stebbins  1987).  Porsild  (1943)  suggested  that  A.  pulcherrima  is  restricted  to  cal- 
careous soils;  this  has  never  been  empirically  demonstrated  (Urbanska  1983). 

Antennaria  eucosma  Fernald  &  Wiegand  is  a  narrow  endemic  restricted  to  lime- 
stone and  serpentine  barrens  on  the  island  of  Newfoundland  and  Anticosti  Is- 
land, Quebec.  Like  the  Canadian  populations  of  Antennaria  pulcherrima,  A. 

eucosma  is  amphimictic  and  tetraploid  (Urbanska  1983;  Bayer  &  Stebbins  1987). 

Its  morphological  similarity  to  A.  pulcherrima  is  obvious  and  the  two  are  sepa- 

SIDA  21  (2):  767-769. 2004 
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rated  primarily  by  the  presence  ol  prominent  flags^  in  A.pulcherrima  and  their 
usual  absence  in  A.  cucosma. 

Porsi]d(1943, 1965),  whohadquitea  narrow  species  concept  in  Antcnnana, 

treated  A.  cucosma  as  a  synonym  of  A.  pu  Icherri ma.  Urbanska  (1983),  who  stud- 

ied the  ecology,  cytology,  and  distribution  of  the  Pulcherrimae  group,  while  rec- 
ognizing it  as  a  distinct  species,  stated  that,  A.  cucosma  may  represent  nothing 

more  than  a  specialized  group  of  populations  of  A.  pukhcrrima  with  a  distinct 

ecology.  It  has  the  same  chromosome  number  as  boreal  populations  of  A. 

pukhcrrima  and  its  range  is  parapatric  with  that  of  A.  pukhcrruiuc  Further- 
more, she  suggested  that  Antcnnaria  cucosma  may  have  arisen  via  quantum 

speciation  and  genetic  drift  in  geographically  marginal  populations  of  A. 

pukhcrrima  (Urbanska  1983).  Ledyard  Stebbins  and  I  recognized  A,  cucosma 

as  a  distinct  species  (Bayer  &r  Stebbins  1987, 1993),  and  we  remarked  on  the  prob- 
lem ol  its  circumscription  as  a  distinct  species  CBayer  &  Stebbins  1993). 

Because  Anicnnarxa  cucosma  is  also  morphologically  very  similar  to,  and 

not  always  consistently  distinct  from,  A.  pukhcrrima^  it  is  best  to  recognize  A. 

cucosma  as  an  inlraspecilic  taxon  under  A.pulcherrima.  Stebbins  and  1  applied 

the  same  set  of  taxonomic  criteria  when  evaluating  A.  luzuloidcs  Torr  &  A. 

Gray  subsp.  luzuloxdcs  and  A.  luzuloidcs  Torr  &  A.  Gray  subsp.  ahcrransi.V.E. 

Nelson)  R.J.Bayer  &  Stebbins  (=  A.  microccphala  A.  Gray);  the  two  subspecies 
differ  in  their  ecology,  but  arc  not  adequately  morphologically  differentiated  to 

warrant  recognizing  them  as  distinct  at  species  rank  (Bayer  &  Stebbins  1993). 

A  scenario  whereby  marginal  populations  of  tetraploid  A.  pulchcrrima  in  At- 

lantic Canada,  which  may  already  have  been  adapted  to  calcareous  soils,  be- 
came genetically  isolated  and  subsequently  morphologically  and  ecologically 

dilierentiated  Irom  the  central  populationsof  A.puk/icr/-imd,seemsapparent. 

T/\X0N0N4Y 

Antennaria  pulcherrima  (Hook.)  Greene  subsp.  eucosma  (Fernald  &  Wiegand) 
R.J.  Bayer,  comb,  nov  Anlennar\a  cucosma  Fernald  &  Wiegand,  Rhodora  1  ]:2 3. 1011.  Typh: 

CANADA.  Nhwi-ouxi-ii  ANn:Floiaol  Western  Newfoundland,  Region  of  Port  an  For[  Bay, dry 
limestone  barrens,  upper  slopes  and  tablelands,  altitude  200-300  m.  Table  Mountain.  16  Aug 
1^)10.  ML.  l-cnuthi  &  K.M.  \Vu'i\tnid  4/44  (i  ioi.otypi;:  GIF;  ISO  rvi'i's:  CAN!.  NY!j. 

AnU-nnaiiacarpaUca  tWahlenb.)  R.Br  var  hiimiUs  Hook.,  Fl,  Bor  Anier.  1:52s).  ]834. 

KEY  TO  THE  SUBSPECIES  OF  ANTENNARIA  PULCHT.RRIMA 

Distal  cauline  leaves  usually  flagged;  pistillate  corollas  4.5-6.5  mm;  stamirnate  corollas 

4-5  mm;  wet  habitats  m  willow  thickets  at  subalpine  elevations  or  subarctic  in 
western  North  America  from  Colorado  to  Alaska,  east  to  Ontario,  parts  of  western 

Quebec   subsp.  pulcherrima 

'Flags  are  flat,  linear,  scarious  appendages  of  the  leaf  tips  that  are  similar  to  the  tips  of  the  phyliaries,  not  to  be 
confused  with  ordinary  subulate  or  blunt  leal  tips  thai  are  essentially  green  and  herbaceous. 
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Distal  cauline  leaves  mostly  not  flagged  (sometimes  flagged  just  proximal  to  heads); 

pistillate  corollas  3-4.4  mm;  staminate  corollas  3-4  mm;  limestone  substrates  in 
willow  thickets  of  western  Newfoundland  and  Anticosti  Island,  Quebec   subsp.  eucosma 
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ABSTRACT 

Mertensia  virginica  (L.)  Pers^  ex  Link  is  the  correct  name  for  the  Virginia-bluebell.  It  should  not  be 
replaced  by  M.  pulmonarioides  Roth. 

RESUMEN 

Mertensia  virginica  (L.)  Pers.  ex  Link  esel  nombre  correcto  para  la  especie  usualmente  asi  conocida. 

No  debe  reemplazarse  por  M.  pulmonarioides  Roth, 

Virginia-bluebell  or  Virginia-cowslip,  Mertensia  virginica  (L.)  Pers.  ex  Link,  is 
native  to  eastern  North  America  and  widely  cultivated  as  an  ornamental  pe- 

rennial. It  has  consistently  been  called  M.  virginica  in  floras  covering  its  natu- 

ral range,  including  all  editions  of  Gray's  Manual  of  Botany  (Gray  1848, 1856, 
1862, 1863, 1867;  Gray  et  al.  1890;  Robinson  &  Fernald  1908;  Fernald  1950)  and 
continuing  to  the  most  recent  state  and  provincial  floras  and  checklists.  That 
name  was  accepted  in  V/illiamss  (1937)  monograph  on  Mertensia  in  North 

America  and  in  Al-Shehbazs  (1991)  monograph  on  the  Boraginaceae  of  the 
southeastern  United  States.  It  is  also  the  accepted  name  in  horticultural  refer- 

ences including  Hortus  III  (Staff. ..1976),  the  most  recent  edition  of  The  Royal 

Horticultural  Society  Dictionary  of  Gardening  (Huxley  et  al.  1992),  The  Plant- 
Book  (Mabberly  1997),  and  The  European  Garden  Flora  (Richardson  2000). 

In  recent  years,  nevertheless,  this  species  has  with  increasing  frequency 
been  called  M.  pulmonarioides  Roth  in  horticultural  literature  and  in  seed  and 

nursery  catalogues.  All  or  most  post-1990  use  of  the  name  M.  pulmonarioides  is 
probably  derived  directly  or  indirectly  from  Index  Hortensis  (Trehane  1989), 
which  is  an  exception  among  standard  references  in  that  the  name  M. 

pulmonarioides  is  accepted  and  M.  virginica  is  listed  as  a  synonym.  Following 
the  publication  of  Index  Hortensis,  the  name  M.  pulmonarioides  was  accepted 

in  the  1997  edition  of  The  American  Horticultural  Society  A-Z  Encyclopedia  of 
Garden  Plants  (Brickell  &  Zuk  1997)  with  M.  virgi  nica  as  a  synonym.  The  name 

M.  pulmonarioides  was  also  accepted  in  the  1998/99  edition  of  the  RHS  Plant 
Finder  (Lord  et  al.  1998),  although  in  the  2003/04  edition  (Lord  et  al.  2003)  M. 
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vi  rgi  n  ica  is  the  accepted  name  and  M.  pulmonarioidcs  is  cross-indexed  as  a  syn- 
onym. ScIt  mid  (2002),  in  An  Ei]cyclopcdiii  of  Shade  Perennials, commented  that 

with  taxonomists  having  "switched"  the  long-estabHshed  name  M.  virginica  to 

M.  pulmonarioidcs,  the  latter  name  would  "show  up  more  and  more  otten." 
Nomenclatural  matters  are  not  discussed  inlntJcrHortt'n.si.s,  andthe  name 

M.  virgin  It  a  was  used  in  the  literature  cited  for  the  species.  The  name  M. 

pulmonarioidcs  may  have  been  taken  from  the  original  component  ol  Index 

Kewcnsis (Jackson  1894),  in  which  M. pulmonarioidcs  was  listed  as  an  accepted 

name  and  M.  virginica  as  a  synonym.  No  taxonomic  publication  that  specili- 

cally  discusses  the  nomenclature  ol  V^irgmia-bluebell  was  cited  in  the  exten- 

sive bibliography  compiled  by  Al-Shehbaz(1991)or  in  ThcKcwRccordoj  Taxo- 
nomic Literature  Relating  to  Vascular  Plants  or  any  of  the  other  bibliographies 

1  consulted.  In  view  of  the  conlusion  now  associated  with  the  nomenclature  of 

this  species,  it  seems  appropriate  to  present  such  a  study  here. 

Virginia-bluebell  was  named  and  described  at  the  rank  ol  species  by 
Linnaeus  (17.53)  in  the  lirst  edition  ol  Species  Plantarum,  as  Pulmonaria 

virginica.  Two  specimens  are  relevant  to  the  typification  ol  this  name.  One,  des- 
ignated the  type  by  WilUams  (1937)  and  accepted  as  such  by  Charles  F..  Jarvis 

in  the  Linnaean  Plant  Names  Typilication  Project  (M.  Grant,  pers.  comm.),  is 

(rom  Linnaeus's  own  herbarium  (LINN)  and  was  collected  in  North  America 
by  Pehr  Kalm.  It  bears  the  Sprague  Catalogue  number  184.5.  From  a  photograph 

in  the  library  ot  the  Arnold  Arboretum,  this  specimen  is  unequivocally  identi- 

fiable as  Virginia-bluebell. 
Linnaeus  cited  an  earlier  description  Irom  Gronoviuss  (1739)  Flora 

Virginica,  which  had  been  based  on  a  manuscript  by  John  Clayton.  The  speci- 

men Clayton  J3.9,  now  in  the  herbarium  of  the  Natural  I  listory  Museum  (Lon- 
don) (BM),  is  I  rom  Gronovius  s  herbarium.  According  to  data  on  the  herbarium 

sheet,  it  was  taken  1  rom  a  plant  sent  I  rom  Virginia  to  England  by  Mark  Catesby 

and  subsecjuently  cultivated  in  the  garden  ol  Peter  Collinson.  An  image  can  be 

seen  on  the  museum  s  web  site,  with  the  designation  "Linnaean  type  status:  origi- 

nal element."  Its  identity  as  Virginia-bluebell  is  likewise  unmistakable. 
The  genus  Mcrtcnsia  was  segregated  from  Pulmonaria  in  1797  by  A.W. 

Roth,  who  gave  Virginia-bluebell  the  new  name  M.  pulmonarioidcs.  Roth  did 
not  mention  the  name  P  virginica  L.  and  may  not  have  been  aware  that  he  had 

described  the  same  species.  The  name  M.  pulmonarioidcs  should  therefore  be 

considered  a  heterotypic  synonym.  Pulmonaria  virginica  L.,  with  the  species 

epithet  virginica  retained,  was  translerrcd  to  Mcrtcnsia  in  1829  by  J.I  l.F  Link, 

who  cited  M.  pulmonarioidcs  Roth  as  a  synonym.  Link  attributed  the  combi- 
nation M.  virginica  to  Persoon,  probably  on  the  basis  of  herbarium  annotations 

or  correspondence,  as  there  is  no  record  of  Persoon  s  actually  having  published 

the  binomial.  The  authorship  of  the  binomial  may  thcrelore  be  cited  as  "(L.) 

Pers.  ex  Link"  or  simply  as  "(L.)  Link."  The  combination  is  occasionally  attrib- 



PRIN6LE,  NOMENCLATURE  OF  MERTENSIA  VIRGINICA  773 

uted  to  Persoon,  following  Fernald  (1950)  or  Gleason  and  Cronquist  (1991),  who 

routinely  omitted  the  name  of  the  publishing  author  in  such  contexts,  but  un- 
der current  rules  of  nomenclature  that  is  incorrect. 

The  binomial  M.  pulmonarioidcs  Roth  was  published  before  M.  virginica 
(L.)  Pers.  ex  Link,  but  as  long  as  the  taxonomic  rank  is  not  changed,  priority  is 
based  on  the  date  of  publication  of  the  species  epithet  rather  than  on  that  of 

the  binomial.  Adoption  of  the  eariiest  available  species  epithet  is  retroactively 

recjuired  under  Articles  11.4  and  52  o(  the  International  Code  of  Botanical  No- 
menclatu  re,  2000  ed.  (Greuter  et  al.  2000).  In  this  case,  the  earliest  available  epi- 

thet for  the  species  described  by  Linnaeus  is  virginica,  the  priority  of  which 
dates  from  1753,  the  starting  point  of  botanical  nomenclature. 

During  the  interval  1797-1829  three  homonyms  of  the  genus  name 
Mertensia  were  published:  Mertensia  Willd.  for  a  genus  of  ferns;  Mertensia 

Thunb,  ex  Roth  for  a  genus  of  red  algae;  and  Mertensia  Kunth  for  a  genus  of 
Ulmaceae.  These  illegitimate  homonyms  were  used  only  briefly  and  by  few 

authors.  A  search  of  Broun's  (f938)  Index  to  North  Anicrican  Ferns  and  the  In- 
ternet resources  AlgaeBase  and  The  International  Plant  Names  Index  (websites) 

indicated  that  the  species  epithet  virginica  was  not  used  under  any  of  those 

homonymic  genus  names.  Nor  did  the  IPN I  or  any  other  index  disclose  any  prc- 
1829  use  of  the  combination  M.  virginica  for  any  other  species  in  the 

boragmaceous  genus. 

In  summary.— The  traditional  use  of  the  name  M.  virginica  is  compatible 
with  its  typification.  The  epithet  virgin  icti  m  this  context  has  priority  from  the 
starting  point  of  botanical  nomenclature,  1753,  whereas  that  of  pulmonarioidcs 
is  from  1797.  The  binomial  M.  virginica  (L.)  Pers.  ex  Link  is  not  a  homonym  of  a 

name  previously  used  for  any  other  species.  The  familiar  name  Mertensia 

vi  rgi  nica  (L.)  Pers.  ex  Link  is  the  correct  name  for  the  Virginia-bluebell;  it  should 
not  be  replaced  by  M.  pulmonarioidcs  Roth. 
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BOOK  NOTICES/BOOKS  RECEIVED 

Wild  Orchids  of  the  Southeastern  United  States 

Paul  Martin  Brown  with  drawings  by  Stan  Folsn-i.  2004.  Wild  Orchids  of  the 

Southeastern  United  States,  North  of  Peninsular  Florida.  (ISBN  0  8130- 

2749-7,  pbk.)  University  Press  of  Florida,  15  Northwest  15th  St,  Gainesville, 

FL  32611-2079,  U.S.A.  (Orders:  ww^w.upf.com,  800-226-3822).  $27.95,  394 

pp.,  color  photos,  b/'w  illus.,  6"  x  9". 

Fu|l|i.slu•/-(■()(ll)^u■)l(^,■1n  mdreth.m  100  years  of  orchid  researchin  riorida,  WiidOirhuhoj  l-'loruid  is 
the  I  irst  t  icid  guide  to  be  published  for  this  orchid-rich  state.  Providing  more  t  han  400  color  photos 

as  well  as  line  drawings  by  Stan  Folsom,  distribution  maps,  and  detailed  descriptions  ol  each  spe- 

cies, this  guide  should  enable  e\'cn  the  no\'ice  to  casiK'  ideniily  aiu'  of  the  orchids  found  growing  in 
the  wild- 

"Illustratcd  keys  are  |iro\'ided  to  aid  in  identification.  1-ach  of  the  1 17  species  and  varieties  has 
a  full  page  of  text,  a  line  drawing,  and  distribution  map  with  a  facing  page  of  full -color  photographs. 
Species  deemed  as  naturalized,  escaped,  or  waifs  are  also  treated.  A  final  chapter  enabling  the  reader 

to  use  this  book  in  the  nearby  southeastern  Coastal  Plain  stales  makes  it  an  even  more  valuable  re- 

source." 
From  the  color  photos  and  line  drawings  to  the  simple  but  general  range  maps,  Paul  Martin 

Brown  has  given  us  another  good  Wild  Orchids  book  of  the  USA,  this  lime  Irom  the  southeastern 

United  Slates- Barn  c\  Lipscomly.  Bouiniail  Rcscanb  Institute  oj  Texas,  509  Pecan  St  reet.  l-oit  Woith, 
TX  76102-^060,  U.S.A. 
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ABSTRACT 

Gnaphalium  saxicola  is  treated  at  specific  ranl<  as  Pseudognaphalium  saxicola  (FassetU  i  1.1^.. Ballard 
&  Feller,  comb.  nov.  it  is  likely  an  evolutionary  derivative  of  Pscudognaphahum  ohtusijolium  but  is 

consistently  diflerent  in  a  number  of  mophological  characters.  No  intermediates  between  P.  siixicola 

and  any  other  taxon  have  been  observed. 

RHSUMEN 

Gnaphalium  saxicola  se  trataa  nivcl  especiiicocomo  Pseudognaphalium  saxicola  (Fassett  J I  fli.liallard 

&  Feller  comb,  nov  Fsaparentcmenie  underivadoevolutivodeP.sciidognrt/i/uiliKmo/'dcsi/dliumpero 

es  bastante  diferente  en  un  nt'imero  de  caractcres  morlologicos.  No  se  han  observado  mtermedios 
entre  P.  saxicola  y  cualquier  otro  ta.xon. 

The  "Cliff  Cudweed,"  Gnaphalium  sa.xkola  Fassett,  is  endemic  to  a  relatively 
small  area  of  Wisconsin.  It  was  initial! y  described  as  a  distinct  species  but  sub- 

sequently reduced  in  rank  to  a  variety  of  Pseudognaphalium  (Gnaphalium) 

ohtusifolium  (L.)  Hifliard  &r  Burtt.  Cronquist  (1946,  p.  121)  noted  that  "At  least 
until  a  larger  series  of  specimens  demonstrates  its  morpfiological  and  genetic 

discontinuity,  it  seems  better  treated  as  a  variety  of  G.  ohtusifolium."  We  find 
tfiat  treatment  at  specific  rank  most  accurately  reflects  the  biological  and  evo- 

lutionary situation  and  transfer  of  G.  saxicola  to  the  genus  Pseudognaphalium 

is  necessary  to  reflect  newly  emerging  understanding  of  natural  evolutionary 

groups  in  the  Gnaphaheae.  The  new  combination  will  be  available  for  use  m 

the  forthcoming  "Flora  of  North  America"  treatments  ot  Asteraceae. 

Pseudognaphalium  saxicola  (Fassett)  FI.F.Ballard  &r  Feller,  comb,  nov  GuapbaUum 

saxicola  Fassett.  Rhodora  3175. 1931,  GDaphalium  ohi  usi folium  var  saxicola  (FasseltKa-onq., 
Rhodora  48:121. 1946.  Pseudognaphalium  ohtusijolium  var.  saxicola  (Fassett)  Kartesz,  Syn- 

thesis N.  Amer  Fl,  Nomencl.  Innov.:  no.  32. 1999.  lYPli:  U.S.A.  WISCONSIN.  Adams  Co.:  Cold  water 
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Canyon,  Dells  of  the  Wisconsin  River,  sandstone  ledges,  22  Sep  1929,  N.C.  Fassctt,  FM.  Uhkr, 

and  W.T  MclMughlin  9590  (i iOi.OTYPE:  WIS!;  ISOTYPE:  GH!). 

Plants  annual  filiform-taprooted.  Stems  erect,  4-15(-30)  cm  tall,  filiform,  per- 
sistently tomentose  with  a  loose,  envelope-like,  transparent  haze  of  extremely 

thin  hairs,  doubling  the  stem  width,  eglandular  Leaves  cauline,  4-6,  elliptic- 
oblanceolate  to  oblanceolate,  gradually  narrowed  to  the  base,  not  clasping  or 

decurrent,  5-30  mm,  largest  at  midstem,  sessile,  green  on  both  surfaces,  within 
veiny  reticulum  evident,  thmly  arachnoid-tomentose  to  glabrate,  eglandular. 

Heads  2-4  in  a  terminal,  capitate  cluster,  commonly  immediately  subtended 
by  uppermost  cauline  leaf,  sometimes  several  clusters  in  a  corymbiform  array. 

Involucres  turbinate,  4-5  mm;  phyllaries  narrowly  triangular  to  narrowly  ob- 
long-triangular, acute,  m  3(-4)  gradate  series,  whitish  to  sHghtly  tawny.  Pistil- 

late florets  25-28.  Bisexual  florets  6-7.  Cypselae  smooth,  without  raised  ridges 
or  papillae. 

Flowering  (Jul-)Aug-Sep.  Mostly  bare  sandstone  cliff  faces,  ledges,  and 
cracks,  S-  to  E-facing  but  commonly  shaded;  200-300  m;  Wise.  (Adams,  Co- 

lumbia, Richland,  Sauk,  and  Vernon  cos.). 

It  seems  likely  that  Pseudognaphalium  sax^cola  is  an  evolutionary  deriva- 
tive of  P.  obtusijohum  but  it  consistently  diverges  from  the  latter  in  many  re- 

spects. Full  details  of  complementary  studies  conducted  by  Ballard  and  Kowal 

(1992)  and  Feller  (2000)  will  be  submitted  as  a  combined  manuscript  for  pub- 
lication but  are  summarized  here  in  support  of  the  nomenclatural  transfer  Phe- 

netic  and  preliminary  greenhouse  comparisons  of  P.  saxicola  with  P. 

obtusi/o/iu?7i,  P  helleri  (Britt.)  Anderb.,  and  P  micradenzum  (Weatherby)  Nesom 
have  distinguished  P  saxicola  by  the  following:  annual  duration  and  absence  of 
a  basal  rosette;  shorter  stature  (commonly  only  a  few  centimeters  tall  in  fruit); 

loose,  partially  detaching  cobwebby-tomentose  pubescence  on  stems,  and  com- 
plete absence  ot  glands  or  glandular  hairs  on  stems  and  leaves;  fewer  leaf  nodes 

with  shorter  and  broader,  thinner  and  more  membranous,  essentially  glabrous 
leaves;  larger  and  more  open  inflorescence;  few,  small  heads  with  relatively  few 

florets;  and  more  slender,  uniformly  narrowly  acute-tapering,  semi-translucent 
phyllaries.  Depauperate  individuals  of  P  obtusifolium  over  its  whole  geographic 

range  may  sometimes  be  as  short  as  5-10  cm,  approaching  the  habit  of  P  saxicola; 
such  plants  differ  from  P  saxicola,  however,  in  their  close  and  more  dense  stem 

vestiture,  bicolored  and  relatively  narrow  leaves,  larger  heads  with  greater  num- 
ber of  pistillate  florets,  and  broader  phyllaries  with  rounded  apices.  No  inter- 

mediate specimens  between  P  saxicola  and  any  other  taxon  have  been  con- 
firmed in  hundreds  of  collections. 

Genetic  studies  of  Pseudognaphahum  saxicola  populations  using  Inter- 
Simple  Sequence  Repeats  indicate  that  the  taxon  is  strongly  and  perhaps  obli- 
gately  apomictic;  isolated  greenhouse  flats  set  abundant  seeds,  supporting  this 
hypothesis. 
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BOOK  NOTICES/BOOKS  RECEIVED 

Natural  Resources  Management 

P.F.  Fi  (.11  LiOTT,  L.A  BojORQURZ,  and  M.  Hernandkz-Narvahz.  2001.  Natural  Resources 

Management  Practices:  A.  Primer.  (ISBN  0-81.38-091.3-4,  pbk.)  Iowa  State 

Press,  A  Black  well  Publishing  Coinpany,  PO  Box  570,  Ames,  I  A,  50010-0570, 

U.S.A.  (Orders:  800-862-6657;  www.iowastatepress.com).  $34.99,  256  pp., 

b/w  figures,  tables,  5  appendices,  6"  x  9". 
The  tdj^lc  ol  natural  resources  practices  are  of  ever-increasing  interest  to  many.  Authors,  Ftolliot, 

Bojoixfucz  and  Hcrnantlez-Narvaez,  provide  a  wondeiTul  inlroduclion  to  the  management  approaches 

oi  many  natural  resource  ai'cnas  in  their  hook  entitled  Natural  Rcsouixes  Manageniciit  Practices:  A 

1^1 1  nier  The  casy-toundcrstand  text  would  he  appro|-)iiate  lor  undergraduate  introduction  to  the  topic 
ol  natural  resources  management.  In  addition,  it  is  well  suited  lor  anyone  with  an  interest  in  the 

practices  that  help  jiieserve  wildlile,  outckx^r  recreation  areas  and  that  help  protect  soil,  water,  lor- 
estsantl  other  natural  products  and  resources. 

1  he  text  presents  management  and  conservation  practices  for  water,  watersheds,  rangeland.  tim- 

ber, agiolorestry.  wildlile.  lisheries.  outdoor  recreation  areas,  wilderness,  I  ire  and  pest  control,  soil  con- 

scr\-ation,and  rehabilitation  ol  disturbed  lands.  There  is  also  an  excellent  discussion  ol  the  decision- 

making process  when  considering  \'arious  management  o]itions  in  the  integrated  natural  resources 
management  chapter,  bach  chapter  ends  with  a  review  ol  the  main  features  of  each  management  topic. 

Throughout  the  text  the  reader  is  encouraged  to  think  of  management  in  a  broad  ecosystem- 

based  ap[iroach  and  to  consider  potential  impacts  I  rom  changes  in  practices  regarding  iine  use  on 

other  uses  or  acti\ities  m  an  area.  Basic  backgrounds  lor  each  management  topic  areas  are  intro- 

duced prior  to  discussion  ol  management  techniques  and  gt-eatly  enhance  understanding  ol  the 

management  methodology  discussed.  The  "real  worlchexamplesol  selected  management  techniques 

are  incredibK-  helpliil  and  interesting.  Many  such  ival  world  applications  are  relcrcnced  to  journal 
articles,  which  allow  induidual  e\|Tloration  on  a  technique  or  to]Tic  ol  interest, 

I  he  appendices  include  various  approaches  loi' analyzing  and  c\'al nation  of  management  meth- 

ods. There  is  a  briel  introduction  to  experimental  design  and  statistical  analysis  ol  plot  studies  pcr- 
lormetl  to  measure  potential  impactsol  management  |iractices. These  plot  studiesallow  researchersto 

better  predict  the  ellecti\'cness  of  a  management  method  fiy  testing  that  method  on  small-scale  ar- 

eas. C  Computer  simulation  modeling,  allows  researchers  or  managers  to  exaiuineim|iact  sand  change 

that  may  arise  from  application  of  a  management  technique  in  a  \'irtual  wa)'.  Geographic  Informa- 

tion Systems  (CilSj  are  discussed  as  a  (lossiblc  tool  In  evaluating  and  guiding  management  methods 

The  authors  used  l-nglish  units  in  a  number  ol  exam|ilcs.  I'lighsh  units  ma\'  mcrea.se  the  un- 

derstanding ol  examples  lor  many  readers,  as  the\'  are  I  a  mi  liar  with  leet  and  inches,  but  metric  unit 

(Systemc  Internationale)  are  considered  more  appropriate  in  academia.  The  authors  ha\'e  provided 

\-alues  in  an  appendix  to  allow  conversion  to  metric  \'alites  if  desired. 

Nat  tii'al  Resources  Management  I'ract  ices:  A  Primer  provides  a  very  inlormative  introduction 

to  many  lacets  ol  nat  ural  resources  management.  The  text  also  pro\'ides  a  well-rounded  overview  to 

related  to|iics  ol  data  analysis,  computer  simulation  and  GIS  to  evaluate  or  compare  management 

techni(,|ues.  The  book  is  recommenclcel  not  only  tor  science  or  engineering  students,  but  also  for  any 

reader  who  washes  to  gain  a  better  understanding  ol  natural  resources  management  techniques  and 

rationale,— Lee  Lm^kcydoo,  Bolanical  Research  Imiitutc  oflcxas.  509  Pecan  Street,  lunl  Worth.  TK 
76]02-IO(iO.  U.S.A. 
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Guy  L.  Nesom 
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Fort  Worth,  Texas  76102-4060,  USA. 

ABSTRACT 

P^cudii^^naphiilium  i.iincsccns.Psciidognaphaliiim  inicmccpbalum,  Pse u Jog napli (ilium  I'L'iu'itlt'us.and 

Pseudognaphalium  (hermalc  (E.E.  Nelson)  Nesom,  comb,  nov.,  arc  treated  as  separate  species.  A  re- 
cent treatment  of  the  Calilornia  flora  combined  these  taxa  as  subspecies  within  a  single  species  (P. 

tanesccns)  but  earlier  I  loristicians  have  viewed  them  as  distinct  species.  The  current  study  also  con- 

cludes that  they  are  distmct  and  appropriately  treated  at  specilic  rank.  A  nomenclaiural  and  eco- 

logical summary  and  a  distribution  map  are  provided  (or  each  species  and  the  (our  are  morphologi- 
cally distinguished  in  a  key  A  lectotype  is  designated  for  Gnapfi(((iu?7i  ivriglK  ii. 

RESUMEN 

Fsfudoi!^naphaUiim  canesccns,  Pscudognaphahum  micwcephalum,  PsendognciphaPnnn  hencolens.  y 

Pseudognaphalium  ihcrmalc  (E.E.  Nelson)  Nesom,  comb.  no\:,  se  tratan  como  especies  mdependientes. 

Un  reeiente  tratamiento  dc  la  flora  de  California  combinaba  estos  taxa  como  subespecies  dentro  de 

unaunieaespecieCPdi/iu'sce/i.sJperoloslloristasprevioslashan  visto  como  especies  distintas.  El  presente 
estudio  tambicn  concluye  C|ue  son  distintas  y  que  lo  apropiado  es  tratarlas  a  nivcl  especilico.  Se  olrece 

un  resumen  nomenclatural  y  ecologico,  asi  como  un  mapa  de  distribucion  de  cada  especie.  y  se 

distinguen  morlologicamenre  las  cuatro  en  una  clave.  Sedesignaun  lectotipo  para  Gnaphci/i  urn  wrighlii. 

For  the  forthcoming  treatment  of  Pseudognaphalium  in  the  Flora  of  North 

America,  I  will  recognize  as  species  four  taxa  that  were  recently  treated  (Stcbbins 

&  Keil  1992;  Stebbins  1993)  as  subspecies  of  a  single  species:  P  cancscens  (DC.) 

A.  Anderb.,  P.  microcephalum  (Nutt.)  A.  Anderb.,  P  hencolens  (Davidson)  A. 
Anderb.,  and  (as  validated  below)  P  thermale  (E.E.  Nelson)  Nesom. 

Pseudognaphalium  thermale  (F.E.  Nelson)  Nesom,  comb.  nov.  Giutphaiiumthermale 
li.E.  Nelson,  Bot.  Gaz.  30:121. 1900.  Gnaphahum  micwcephahim  \ar  thcnnale  (E.E.  Nelson) 

Cronq.,  Leafl.  West.  Bot.  6:47. 1950.  Gnaphahum  microcc/Wui/u/ii  subsp.  thermale  (E.E.  Nel- 
son) G.W.  Douglas,  C^anad-  f,  Bot,  M.272b.  1986.  Gnaphalium  cane.sct'trs subsp,  ihcrmalc  (E.E. 

Nelson)  Stebbms  &r  Keil,  Novon  2:437.  1992.  Pseudognaphalium  canesccns  subsp,  thermale 

(E,E,  Nelson)  Kartesz,  S)-n,  Checklist  &  Atlas,  Nom,  Innov,  1999.  Pseudognaphalium 
microcephalum  (Nutt.)  Anderb.  var.  thermale  (E.Nelson)  Dorn.  Vase.  PI.  Wyoming,  ed,  3,  375. 

2001.  T^■PE:  U.S.A.  Wyoming.  [Park  Co.l:  Yellowstone  Park,  geyser  formations  of  Norris  geyser 
basin,  25  Jul  1899,  A,  Nelson  and  E.  Nelson  6139  (HOLOTYPr:  RM;  Isotypics:  GHf  l_,iS!). 

Gnaphalium  williamsii  Rydb.,  Bull,  Torrey  Bot,  Club  37:324. 1910,  T-i  pe:  U,S.A.  Mont.an.a,  [Elat- 
headCo.l:  Columbia  Ealls,  11  Aug  1894,  R.S.  Wi Ilia m.s.s.n.diOLOTVl'R:  NY!). 
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Gnaphaliumjohnstonii  G.N.  Jones,  Univ  Wash.  Publ.  Bot.  7:159, 176. 1938.  Typr:  U.S.A.  Washing- 
TCiN.  [Thurston  Co.]:  upper  valley  ol  the  Nesqually, open,  barren  ground,  1.5  Sep  1896,  O^D^  Allen 

in  (iscrrYi'i^  [as  so  annotatedl?:  WTU,  digital  image!). 

Flowering  Jun-Sep(-Oct).  Dry,  sandy  roadbanks,  roadside  ditches,  river  beds 
and  banks,  lakeshores,  granitic  sand,  open  woods  of  yellow  puie,  Jeff rey  pine, 

red  lir,  Douglas  tir,  mixed  conifer,  and  mixed  evergreen;  (5O-)-30O-2.3O0(-25O0) 

m.  British  Columbia;  California,  Idaho,  Montana,  Nevada,  Oregon,  Utah,  Wash- 
ington, Wyoming. 

Pseudognaphalium  beneolens  (Davidson)  A.  Anderb.,  Opera  Bot.  104:147. 1991. 

Ciikip/uWium  ccinesci'ns  subsp.  bt'iu'o/fiis  (Davidson)  Stebbins  &  Keil.  Novon  2:4.37.  1992. 
PseutJognciphalium  canaczm  subsp.  htntoUm  (Davidson)  Kartesz,  Syn.  Checklist  &  Atlas, 

Nom.  hinov.  1999.  Gna\)\\alium  heneolens  Davidson,  Bull.  S.  Calil.  Acad.  Sci.  17:17. 1918.  Typh: 

U.S.A.  Calii-ornia.  [Los  Angeles  Co.]:  Crescenta,  1  Sep  1917,  RE  Bu  rkw3275  (isotypic:  GH!). 

Flowering  (Apr-)Jun-Oct.  Dry,  open  slopes  and  ridges,  river  beds,  roadbanks 

and  other  disturbed  sites,  sandy  flats,  dunes,  coastal  sage  scrub,  chaparral,  yel- 

low pine,  foothill  pme,  blue  oak  woodland;  (l-)50-850(-1950)  m.  California; 
Mexico  (Baja  California). 

Pseudognaphalium  microcephalum  (Nutt.)  A.  Anderb.,  Opera  Bot.  104:147.  1991. 
Gnaphalium  microcephalum  Nutt,,  Trans,  Amer.  Philos.  See.  ser  2,  7:404. 1841.  Gnaplnilium 

cancsccns  suhsp.  mkroccphnlum  (Nutt.)  Stebbins  &  Keil.  No\'on  2:437,  1992.  Pseudogna- 
p/idliumccinesccnssubsp.  microcephalum  (Nutt.)  Kartesz,  Syn.  Checklist  &  Atlas,  Nom.  Innov. 

1999,  Typr:  U.S.A.  California.  [San  Diego  Co,]:  San  Diego,  ]April  or  early  May],  1836, 1  Nuttall 

sji.  (BM  photo-GH!).  Alter  examining  a  photo  ol  the  type  ol  Gnaphalium  microcephalum, 
Johnston  (1924)  noted  that  G.  microcephalum  was  correctly  applied  to  the  species  usually 

called  Gnciphtilium  bicolor  Bioletti  (,=  Pseudognaphalium  biolettii  A.  Anderb,);  he  then  pro- 

posed Giuiphcj/ium  alhulum  to  account  for  the  species  left  without  a  name.  The  present  in- 

terpretation, however,  ol  the  type  and  ol  Nuttall's  description  is  that  ihey  reler  to  P.  m  icrocepha- 
him  in  the  concept  here  (see  key  below),  Ferris  (1960  ,  p.  469)  examined  the  photograph  ol 

the  type  and  her  interpretation  ol  its  identity  was  similar  to  that  here.  She  commented  that 

"The  specimen  probably  was  collected  in  the  spring  (see  Madrono  2:146-47.  1934)  [Jepson 
1934],  This  would  account  lor  the  weather-beaten  appearance  (darkened  foliage  and  rubbed 

tomentum)  of  this  plant  which  normally  1  lowers  in  summer  and  early  lall." 

Gnaphalium  alhidum  I.M.Johnston,  Contr  Gray  Herb.  70:84, 1924,  TYPR:  U,S,A,  CALIFORNIA,  San 

Diego  Co,:  Granite,  in  chaparral,  1850  It,  11  Jul  1916,  M.R  Speficcr69(llOLOTYl'i;:  GH!;  LSOTYPF: 
USD, 

Flowermg  (Apr-)Jun-Aug(-Nov),  Grassy  hillsides,  gravelly  canyon  bottoms, 

coastal  sage  scrub,  chaparral;  50-900(^1800)  m,  California;  Mexico  (Baja 
California), 

Pseudognaphalium  canescens  (DC.)  A.  Anderb.,  Opera  Bot.  104:147.  1991  (non 
WA.  Weber  1991).  Gficjp(ui/ium  canescens  DC.  Prodr  6:228.  1838.  Typr:  MEXICO. 

Guanajuato:  Leon,  Mendez  s.n.  (tiOLO  iypr:  G-DC,  liche!,  photos  F!  and  TEX!). 

Gnaphalium  wrightu  A.Gray  Proc.  Amer  Acad.  Arts  17:214. 1882.  <b7,10>TYPri:  U,S,A.  Trxas,  [El 

Paso  or  Hudspeth  C^.o.]:  valley  between  El  Paso  and  the  Guadalupe  Mts.,  Oct  [1849[,  C.  Wright 
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394  (  Lectotype,  designated  here:  GH!;  ISOLECTOTYPES:  GH,  US!).  Gray's  protologue  referred  to 
three  collections:  he  directly  cited  (1)  Parry  &  Palmer  419  (GH)  from  San  Luis  Potosi,  Mexico, 

collected  in  1878;  he  cited  "G.  microcephalum.  Gray,  PI.  Wright,  i.  &r  ii.,  non  Nutt."  m  reierence 
to  his  earlier  identification  as  Gnaphaliun^  microcephalum  of  (2)  a  collection  by  Wright  in 

Texas  from  the  "Valley  between  El  Paso  and  the  Guadalupe  Mts.;  Oct."  (Pi.  Wright.  [Smithsonian 
Contr.  Knowl.  3(5)  1852]  1:124. 1852)  and  (3)  another  collection  by  Wright  m  1851  from  New 

Mexico,  "from  mountains  near  the  copper  mines"  (Pi.  Wright.  [Smithsonian  Contr  Knowl.  5(6) 
1853]  2:99. 1853). 

Gnaphalium  alhatum  Osterh.,  Muhlenbergia  1:141.  1906.  Type:  U.S.A.  Colorado.  Larimer  Co.: 

Canyon  of  Thompson  River,  16  Aug  1905,  G.E.  Osterhout  3158  (iSOTYPE  [as  annotated  by  C 
Anderson,  1972]:  NYO. 

Gnaphalium  sonorae  LM.  Johnston,  Contr.  Gray  Herb.  68:99.  1923.  TYPE:  MEXICO.  SONORA: 

Hermosillo,  1888,  M.A.  Crawford  s.n.  (holotype:  GH!;  ISOTYPE:  US!). 

Gnaphalium  virululum  I.M.Johnston,  Contr.  Gray  Herb.  70:86. 1924.  TYPE:  U.S.A.  New  M[:\ico. 

[Grant  Col  Bear  Mts.  near  Silver  City,  2400  m,  19  Sep  1903,  O.B.  Metcalfe  742  (HOLOTYPE:  GH!; 
ISOTYPE:  US!). 

Gnaphalium  lexanum  i.M.  Johnston,  Contr  Gray  Herb.  70:86. 1924.  Type:  U.S.A.  Texas.  [Brewster 

Co.[:  mouth  of  "TariinguajTerlmgua  Creek],  Sep  1883,  V.  Havard  26(holotype:  GHI;  isotype:  US!). 

Flowering  Aug-Nov(-Jan).  Lava  beds,  grasslands,  oak,  pine-oak,  and  pine  wood- 
lands, 1150-2450(-2700)  m;  Arizona,  California,  Colorado,  New  Mexico,  Okla- 
homa, Texas,  Utah;  Mexico  (Baja  California,  Chihuahua,  Coahuila,  Durango, 

Nuevo  Leon,  San  Luis  Potosi,  Sinaloa,  Sonora,  and  other  states  to  the  south). 

KEY  TO  PSEUDOGNAPHALIUM  CANESCENS  AND 

PUTATIVE  RELATIVES  IN  CALIEORNIA 

1.  Basai  and  lower  cauline  1.5-6  mm  wide,similarly  colored  on  abaxial  and  adaxial  sur- 

faces, cauline  decurrent  5-14  mm,  the  decurrent  portion  appearing  as  a  tliin  line, 

densely  and  prominently  sessile-glandular  beneath  thetomentum;plants  aromatic. 

2  Stems  20-40  cm  tall;  basal  and  lower  cauline  leaves  narrowly  oblanceolate, gradu- 
ally or  abruptly  reduced  in  size  and  becoming  linear  upwards,  not  coiling  upon 

wilting;  capitulescence  corymbiform;  involucres  4-5  mm  long;  pfiyliaries  in  3- 

4(-5)  series,  usually  slightly  hyaline  and  shiny;  bisexual  florets  (2~)4-7;  habitats 
at  (600)900-2500  m     Pseudognaphalium  thermale 

2  Stems  35-1 00  cm  tail;  basal  and  lower  cauline  leaves  linear  to  linear-obianceolate, 
relatively  even  in  size  and  shape  upwards,  usually  twisting  or  broadly  coiling 

upon  wilting;capitule5cence  usually  elongate-paniculiform;involucres  5-6  mm 

long;  phyllaries  in  (4-)5-6(-7)  series,  usually  opague  and  dull;  bisexual  florets  (3-) 
5-1 0(-1 3);  habitats  at  5-800(-1 550)  m    Pseudognaphalium  beneolens 

1.  Basal  and  lower  cauline  leaves  (2-)5-10(-15)  mm  wide,  often  weakly  bicolored, 
cauline  not  decurrent, eglandular  (P.  microcephalum)  or  eglandular  to  minutely  and 

inconspicuously  sessile-glandular  (P.canescens);  plants  not  aromatic. 
3.  Stems50-100cm  tall,  usually  3-5  mm  diameter  near  the  base;  leaves  eglandular; 

phyllaries  in  4-5  series,  outer  ovate;  bisexual  florets  4-9    Pseudognaphalium 
microcephalum 

3.  Stems  20-70  cm  tall,  usually  2-3  mm  diameter  near  the  base;  leaves  eglandular 

to  minutely  and  inconspicuously  sessile-glandular  beneath  the  adaxial  tomen- 

tum;  phyllaries  in  3-4  series, outer  ovate-lanceolate;  bisexual  florets  {l-)2-5(-6), 
4-6  more  common  in  the  USA    Pseudognaphalium  canescens 
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DISCUSSION 

All  four  of  the  taxa  considered  licre  occur  in  California  (Figs.  1-4). 

Pseudognaphuliuin  }nicroccphaium  and  P.  bcneolcnsm-e  primarily  Californian. 
Pscudognaphcilium  cancsccns  ranges  eastward  to  Colorado,  Oklahoma,  and 

Texas  and  southward  in  Mexico  as  far  as  Chiapas,  although  it  appears  to  be  rare 

south  of  the  state  of  Mexico.  Pscudognaphalium  thermale  occurs  northward 

uito  southern  British  Columbia,  Idaho,  and  Montana  and  barely  reaches  Utah 

and  Wyoming.  Stebbins  and  Keil  (1992)  observed  that  in  southern  California, 

where  all  four  occur,  tliey  "intergrade  to  such  a  degree  with  respect  to  charac- 
ters used  m  current  keys  (Ferris  1960;  Munz  1959, 1968, 1974)  to  differentiate 

them  —  decurrent  versus  nondecurrcnt  leal  bases,  nature  ot  tomentum,  char- 

acter ol  capitulescence.  size  and  shape  of  heads,  and  acute  versus  obtuse  phyl- 

lary  tips  —  that  they  cannot  be  consistently  be  separated  from  each  other." 
Cronquist  (1955)  earlier  treated  Gnaphalium  thermale  and  G,  mieweephcdum 

at  varietal  rank  within  a  single  species,  but  hisconcept  of  the  latter  apparently 

included  at  least  G.  heneolens.  In  contrast,  other  botanists  have  regarded  each 

of  the  four  as  a  separate  species  (i.e.,  Ferris  1960;  Munz  1959, 1968),  and  I  also 

find  that  consistent  separation  is  possible. 

Local  and  regional  lloras  in  Calilornia  have  treated  PseudognaphLdium 

microcephcduin  and  P.  heneolens  as  separate  species  where  they  occur  together: 

San  Luis  Obispo  Co.  (Hoover  1970),  "southern  Calilornia"  (Munz  1974),  the  Santa 
Monica  Mountauis  of  Los  Angeles  Co.  (Raven  et  al.  1986),  and  Santa  Cruz  Island 

ol  Santa  Barbara  Co.  (Junak  et  al.  1995).  These  two  species  are  sympatric  in  the 

southern  coastal  counties  (Figs.  2  and  3)  and  1  have  not  seen  collections  that 

might  be  indicative  of  hybridization. 

PseudognaphLdium  heneolens  and  Pfiicfnu; /care  similar  in  their  aromatic 

character  and  then-  relatively  narrow,  decurrent,  concolored  leaves  prominently 
sessile-glandular  beneath  the  other  indumcnt.  The  two  are  largely  allopatric  in 

geographic  range  (Figs.  3  and  4)  and  P.  heneolens  generally  occurs  at  lower  el- 

evations. Ferris  (1960,  p.  470)  noted  that  "some  plants  ol  the  lower  western  slopes 
of  the  Sierra  Nevada  are  intermediate  between  [Gnaphalium  heneolens]  and  G. 

thermale,  having  the  opaque  phyllary-tips  and  larger  heads  of  the  former  and 

the  growth  habit  and  shorter  inflorescence  of  the  latter"  My  observation  is  that 
these  plants  (e.g.,  Tuolumne,  Mariposa,  and  Fresno  cos.),  which  I  identify  as  P. 

heneolens,  occur  at  higher  elevations  than  coastal  populations  and  they  tend  to 

have  slightly  wider  basal  leaves,  but  otherwise  they  fit  within  the  species.  In 

any  case,  even  it  they  are  somewhat  dilferentiated  from  coastal  populations,  it 

is  not  clear  that  genes  from  P  thermale  are  the  influencing  factor  Further,  there 

does  not  appear  to  be  evidence  of  intergradation  even  in  Mariposa  and  Fresno 

counties,  where  the  two  species  apparently  occur  in  relatively  close  proximity 

Pseudog}]aphali  u m  heneolens  was  reported  for  Oregon  by  Ferris  (f 960)  and 
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Fig.  1.  Distribution  of  Pseudognaphalium  canescens  in  tlie  United  States.  The  distribution  continues  into  south-central 
Mexico  (see  text). 

Munz  (1974)  and  the  current  study  records  its  occurrence  in  nnmediately  adja- 
cent California  (Fig.  3),  considerably  north  of  the  mam  range  of  the  species.  Both 

records  are  documented  here:  California.  Del  Norte  Co.:  Hazel  view  Summit  on 

Crescent  City-Grant's  Pass  road,  2800  ft,  24 Jul  1928,  Ki Idak  5813  (LL);  Oregon. 

Josephine  Co.:  Illinois  River  between  McGuire  Gulch  and  Oak  I'lat,  1300  ft,  8 
Aug  1929,  Ki Ida ie  888KLL). 

Pseudognaphalium  canescens  and  P.  microcephalum  are  mostly  odorless 

and  have  relatively  broader,  non-decurrent,  and  weakly  bicolored  leaves  with- 
out glands  or  with  minute  and  weakly  developed  glands.  These  two  species  differ 

in  geography  and  ecology  and  it  is  unlikely  that  they  hybridize. 

Variation  in  Pseudognaphalium  canescens 

Variability  m  phyllary  morphology  apparently  was  the  prnnary  basis  for  LM. 

Johnston's  descriptions  of  the  several  different  taxa  now  treated  within 
Pseudognaphalium  canescens.  Plants  of  P.  canescens  characteristically  produce 

strongly  white-opaque  phyllaries  with  a  filiform  keel  and  apiculum,  but  in  the 
southern  portion  of  its  range  (Jalisco  southeastward)  and  scattered  localities 

elsewhere,  the  phyllaries  may  be  more  hyaline  and  lack  a  pronounced  keel  and 

apiculum.  Similar  plants  from  New  Mexico  were  the  basis  for  Johnston's  recog- 
nition of  Gnaphalium  vi ridulum,  but  these  are  not  distinct  on  the  basis  of  other 
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Pseudognaphalium 
microcephalum 

Fig.  2.  Distribution  oi Pseudognaphalium  microcephalum. 

characters.  The  widely  disjunct  populations  of  P.  canesccnsm  Texas,  Oklahoma, 

and  Colorado  (Fig.  1)  do  not  appear  to  be  significantly  differentiated  from  those 
in  areas  where  the  species  is  more  continuously  distributed. 



NESOM,  PSEUDOGNAPHALIM  CANESCENS  AND  PUTATIVE  RELATIVES 787 

Pseudognaphalium 
beneolens 

Fig.  3.  Distribution  of  Pseudognaphalium  beneolens. 
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Pseudognaphalium 
thermale 

FiG.4.  Distribution  ofPsei/rfo^/jopfto/Zumf/jermo/e.  Some  records  were  taken  from  databases  available  through  herbaria 

of  the  University  of  British  Columbia  (UBC),  Washingon  State  University  (WTU),  and  Oregon  State  University  (OSU). 
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BOOK  NOTICES/BOOKS  RECEIVED 

Timber  Press  book  on  Lavender 

Tim  Upson  and  Susyn  Andrews.  2004.  The  Genus  Lavandula.  (ISBN  0-88192-642- 

6,  hbk.)  Timber  Press  Inc.  133  S.W  Second  Ave,  Suite  450,  Portland,  OR  97204- 

3527,  U.S.A.  (Orders:  www.timberpress.com,  mail@timberpress.com,  503- 

227-2878, 1-800-327-5680, 503-227-3070  lax).  $49.95, 442  pp.,  30  color  plates 

by  Georita  Harriott,  Christabel  King,  and  Joanna  Langhorne),  4  b/w  pho- 

tos, 126  color  photos,  28  maps,  41  line  drawmgs,  12  tables,  7  3/8"  x  9  5/8". 

According  to  the  authors.  "The  Genus  Lavandula  is  the  most  comprehensive  and  authoritative  ac- 

count of  lavenders  to  be  pubhshed  to  date,"  Alter  spending  some  time  thumbing  through  it,  I  am 
inclined  to  agree.  Besidesdescribingsome39speciesandtheirhybrids,  it  encompasses  the  taxonomy, 

distribution,  history  and  cultivation,  with  additional  chapters  on  propagation,  products,  chemistry, 

essential  oils,  and  pests  and  diseases,  in  a  relatively  small  book.  Besides  making  a  lovely  coffee  table 

book,  it  is  incredibly  useful  when  identifying  species,  with  the  31  full  page  color  paintings,  45  line 

drawings  and  nuiuerous  maps.  A  part  of  the  book  that  I  found  unique  was  the  50  page  chapter  on  the 

History  of  Lavender  Cultivation;  an  A-Z  listing  of  all  the  people,  places  and  companies  involved  in 
the  world  of  Lavender  Among  the  nine  appendices,  some  that  1  found  to  be  useful  were  a  highly 

detailed  one  on  how  to  photograph  lavender,  giving  advice  on  lighting,  camera,  film  and  backgrounds; 

Plant  Breeders'  Rights  and  Plant  Patents;  and  National  Collections  and  Nurseries,  which  lists  up-to- 
date  information  including,  telephone  and  email  addresses.  With  all  that's  included  in  this  book,  I 
think  it  is  well  worth  the  $49.Q5  (U,S)  it  costs.-A.s/ui  McElfish,  Botanical  Research  Institute  of  Texas, 
509 Pecan  St rcet.  Fart  Worth.  IX  76102-4060,  U.S.A. 

Editor's  note.— Appendi.v  I  list  new  taxa  and  combinations  of  which  there  are  18  including  two 
new  species  (.Lavandula  samhanensis  and  Lavandula  ciishncnsis). 
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ABSTRACT 

The  taxonomy  ol  Eriophorum  russeohtm—t.  scheuchzeri  complex  in  North  America  is  reviewed, 

including  the  northwestern  North  American  related  species  E.  chamissor]is.  A  key  to  the  taxa  includ- 
ing new  characters  of  the  medial  fertile  scales  and  achenes  is  presented.  The  new  nothosubspecies 

Eriophorum  xmedium  subsp.  album  J.  Cayouette  is  described;  it  represents  the  hybrid  between  E. 

russeolum  subsp.  leiocarpum  and  E.  scheuchzeri  subsp.  scheuchzeri  from  northeastern  Canada 

(nortliern  Quebec  and  Nunavut),  based  on  intermediate  characters  observed  in  herbarium  speci- 
mens. The  typical  hybrid  subspecies,  E.  xmedium  subsp.  mediumiE.  russeolum  suhsj).  russeolum  x 

E.  scheuchzeri  subsp.  .scheuchzeri)  is  also  characterized  and  added  to  the  flora  of  North  America 

(Quebec  and  Labrador).  The  two  hybrid  subspecies  are  compared  to  their  parental  subspecies.  An- 
other related  taxon,  E.  .scheuchzeri  subsp.  arcticum,  poorly  known  in  North  America,  is  compared  to 

the  typical  subspecies  and  its  ratige  is  established  in  northeastern  North  America.  Lectotypes  of  E. 
russeolum  Fries  and  E.  russeolum  var  majus  Sommier  are  here  designated. 

RESUME 

Une  revision  taxonomique  du  groupe  des  Eriophorum  russeolum-E.  scheuchzeri  en  Amerique  du 

Nordest  proposee,  incluant  Tespece  voisine  E.  chamissonis du  nord-ouest  de  I'Amerique.  Une  clef  des 
taxons  basee  sur  des  caracteres  medits  des  ecailles  fertiles  medianes  et  des  akenes  est  presentee.  Une 

nouvelle  notho-sous-espece,  I'Eriophorum  xmedium  subsp.  album  J.  Cayouette,  est  decrite,  representant 

I'hybride  entre  YEriophorum  russeolum  subsp.  leiocarpum  et  I'E.  scheuchzeri  subsp.  scheuchzeri,  et 
localisee  dans  le  nord-est  du  Canada  (nord  du  Quebec  et  Nunavut),  a  partir  d  observations  de 

caracteres  intermediaires  sur  des  specirnens  d'herbier  La  sous-espece  typique  de  I'hybride,  I'E.  xme- 
dium subsp.  medium  (E.  russeolum  subsp.  russeolum  x  E.  scheuchzeri  subsp.  scheuchzeri),  est 

egalement  caracterisee  et  rapportee  comme  nouvelle  pour  I'Amerique  du  Nord  (Quebec  et  Labra- 
dor). Les  deux  sous-especes  de  I'hybride  sont  comparees  a  leurs  sous-especes  parentales  respectives. 

Un  autre  taxon  voisin,  I'E.  scheuchzeri  subsp.  arcticum,  peu  connu  en  Amerique  du  Nord,  est  compare 

a  la  sous-espece  typique,  et  son  aire  de  repartition  est  precisee  dans  le  nord-est  de  rAmerique.  Les 

lectotypes  de  I'E.  russeolum  Fries  et  de  I'E.  russeolum  var  majus  Sommier  sont  designes. 

Key  'Wcwds:  Enopiwrum.  Cyperaceae,  hybrid,  Canada,  Quebec,  Labrador,  Nunavut,  arctic 

In  the  course  of  the  preparation  of  the  collaborative  project  "la  Flore  du  Quebec- 

Labrador  nordique,"  spearheaded  by  Te  Centre  d'Etudes  nordiques"  and 
T'Herbier  Louis-Marie"  (QFA),  both  of  Laval  University,  Quebec  City  Canada, 

SIDA  21(2):  791-814.2004 
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the  genus  Eriophorum  (Cyperaceae)  was  found  to  be  very  difficult  taxonomi- 
cally  especially  within  the  E.  russeolum  Fries  in  Irlartman  and  E.  scheuchzeri 

Idoppe  groups  ot  rhizomatous  species  with  solitary  spikelets,  in  subgenus 
Eriophorum.  Approximately  700  specimens  from  the  region  of  the  projected 

flora  were  examined,  covering  the  Quebec-Labrador  peninsula  north  of  54°  N, 
including  adjacent  islands  in  Hudson  Bay  and  Ungava  Bay  that  belong  admin- 

istratively to  Canada's  Nunavut  Territory  Specimens  from  outside  the  region 
were  also  studied.  Material  was  examined  from  the  following  herbaria:  CAN, 
DAO,  FI,  GH,  MICH,  MINN,  MT,  MTMG,  QFA,  QFBF,  QUE,  SFS,  TRTF,  UPS,  and 
WIS  (abbreviations  according  to  Idolmgren  et  al  1990). 

Marcel  Raymond  (1954)  was  one  of  the  first  to  circumscribe  the  taxa  re- 

lated to  Eriophorum  chamissonis  C.A.  Meyer  and  E.  russeolum.  He  recognized 
five  different  species  complexes  worldwide  based  on  the  color  and  the  shape  of 
the  spikelets,  the  pubescence  of  the  achenes,  the  color  pattern  of  the  medial 

fertile  scales,  and  in  using  some  distributional  characteristics.  He  also  proposed 

three  varieties  of  E.  russeolum  based  on  the  color  of  the  bristles  and  the  pubes- 
cence of  the  achenes,  two  colored-bristle  forms  lor  E.  chamissonis,  and  three 

colored-bristle  lorms  for  E.  xmedium  Andersson  which  he  presumed  to  repre- 
sent the  hybrid  between  E.  russeolum  and  E.  scheuchzeri.  His  key  to  these  taxa 

was  very  brief  and  does  not  work  well.  He  believed  that  both  E.  chamissonis 
and  E.  russeolum  occurred  in  eastern  and  western  North  America.  In  north- 

eastern North  America,  he  separated  E.  russeolum  into  two  varieties  based  on 

achene  pubescence.  Specimens  determmed  by  Raymond  as  E.  chamissonis  in 

northeastern  North  America  did  not  match  the  characters  he  gave  in  his  publi- 
cation for  that  species  (first  proximal  scale  length,  stem  width).  It  is  almost 

impossible  to  clearly  separate  E.  chamissonishom  E.  russeolum  in  northeastern 
North  America  based  on  his  work. 

Later,  Novoselova  (1993)  proposed  an  alternative  circumscription  of  these 
taxa,  and  made  other  changes  in  the  E.  scheuchzeri  group  (Novoselova  1994a, 

1994b).  She  believed  that  in  subgenus  Eriophorum  two  rhizomatous  species  with 

orange-brown  spikelets  occur  in  North  America,  E.  cham]ssonis  and  £. 
ru.S-seo/umsubsp.  russeolum.  Sht  restricted  the  range  of  E.  chamissomsw  North 

America  (both  western  and  eastern  North  America),  considering  the  Russian 
material  to  be  referable  to  other  species  of  the  group.  She  also  considered  E. 

russeolum  subsp.  russeolum  to  be  an  amphi-Atiantic  taxon.  Ball  and  Wujek 
(2002)  included  E.  russeolum  within  E.  chamissonis,  and  considered  E. 
scheuchzeri  to  be  monotypic. 

This  investigation  supports  the  circumscriptional  concepts  of  Novoselova 
(1993, 1994a,  1994b),  with  the  addition  of  a  new  taxon  to  the  E.  russeolum— E. 

scheuchzeri  group.  Moreover,  based  on  examination  of  North  American  rhi- 

zomatous taxa  of  subgenus  Eriophorum  with  orange-brown  spikelets,  it  ap- 
pears that  E.  chamissonis  is  present  only  in  Alaska  and  British  Columbia,  while 
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Eriophorum  russeolum  subsp.  russeolum  occurs  only  in  the  northeastern  North 
America. 

Examination  of  material  from  northeastern  North  America,  revealed  that 

rhizomatous  specimens  with  orange-brown  spikelets  are  highly  variable.  The 
variation  includes  typical  and  atypical  E  russeolum  subsp.  russeolum,  and  what 

is  known  in  western  Russia  and  northwestern  Europe  as  £.  xmedium,  the  hy- 
brid between  E.  russeolum  subsp.  russeolum  and  E.  scheuchzeri  subsp. 

scheuchzeri  (Novoselova  1993, 1994a),  a  taxon  not  previously  reported  in  North 

America.  A  few  specimens  seem  to  be  atypical  E.  russeolum  subsp.  russeolum, 

or  perhaps  backcrosses  of  E.  xmedium  with  E.  russeolum  subsp.  russeolum. 
Variation  is  even  greater  among  rhizomatous  taxa  with  white  spikelets  in 

the  Eriophorum  russeolum  and  E.  scheuchzeri  groups.  Eriophorum  russeolum 
subsp.  leiocarpum  Novoselova  can  be  considered  the  white  phase  of  E. 
russeolum.  Two  subspecies  can  be  discerned  in  the  E.  scheuchzeri  group,  the 

common  boreal  and  arctic-alpine  subsp.  scheuchzeri,  and  the  recently  recog- 
nized high- Arctic  subsp.  arcticum  Novoselova.  Novoselova  (1994b)  reported  the 

latter  subspecies  for  Arctic  North  America,  without  adequately  establishing  its 
distribution  in  northeastern  North  America.  It  should  be  noted  that  despite 

the  high  variability  of  E.  russeolum  subsp.  leiocarpum  (Novoselova  1993),  some 

specimens  with  white  spikelets  match  neither  the  description  of  that  subspe- 
cies nor  that  of  any  subspecies  in  the  E.  scheuchzeri  group.  Since  these  speci- 

mens have  many  intermediate  characters  between  E.  russeolum  subsp. 

leiocarpum  and  E.  scheuchzeri  subsp.  scheuchzeri,  I  conclude  that  they  repre- 
sent a  hybrid  of  these  two  subspecies.  To  account  for  this  hybrid,  I  propose  and 

describe  below  a  new  nothosubspecies  of  E.  xmedium. 

With  the  naming  and  description  of  a  new  taxon,  the  discovery  of  a  sec- 
ond as  new  to  North  America  (E.  x medium  subsp.  medium),  and  the  realiza- 
tion that  a  third  (E.  scheuchzeri  subsp.  arcticum),  while  recognized  as  present, 

is  poorly  known  on  the  continent,  it  has  been  necessary  to  identify  new  charac- 
ters that  help  to  distinguish  these  taxa  from  the  commoner  E.  russeolum  subsp. 

russeolum,  subsp.  leiocarpum  and  E.  scheuchzeri  subsp.  scheuchzeri.  The  char- 
acters are  based  on  various  features  of  the  medial  fertile  scales  (size,  shape,  apex, 

color  pattern),  on  features  of  the  achenes  (size,  shape,  surface,  beak  shape  and 
size),  and  on  the  lengths  of  hypogynous  perianth  bristles  and  stigmatic 

branches.  Complete  descriptions  of  all  six  taxa  are  provided  below.  The  main 

differences  among  these  taxa  are  illustrated  m  Figs.  1-20,  summarized  in  Tables 
1  and  2,  and  employed  m  the  key  to  the  taxa. 

As  the  northwestern  North  American  E.  chamissonis  has  been  previously 

reported  in  northeastern  North  America,  and  confused  with  E.  russeolum,  a 

complete  description  is  also  provided  and  some  of  its  mam  diHerences  are  in- 
cluded in  Table  1  and  employed  in  the  key 

General  ranges  are  given  for  the  widespread  E.  russeolum  subsp.  russeolum 



794 BRIT.ORG/SIDA  21(2) 

Spikelets 

M 

11 

15 

18 
f 
-"  ■•# 

•
^
 

Proximal  Medial 
fertile  scales       fertile  scales 

Achenes 



CAYOUEHEJAXONOMY  OF  ERIOPHORUM  RUSSEOLUM-SCHEUCHZERI  COMPLEX  795 

and  E.  scheuchzeri  subsp.  schcuchzeri,  while  selected  specimens  or  paratypes 
are  cited  for  the  other  five  taxa. 

Eriophorum  chamissonis 

Eriophorum  chamissonis  C.A.  Meyer  in  I_.edeb.  Fl.  AU.  1:70. 1829.  Typu:  U.S.A.  ALASKA: 

(lectotypf:  "Legit  Eschsch.  in  Unalaska."  by  Novoselova  (1993),  p.  88). 

Herbs  perennial  with  short  to  elongate  rhizomes.  Vegetative  shoots  1-3,  21-61 
cm  high,  leaf  margms  glabrous.  Stems  erect,  glabrous,  terete  in  cross  section, 

27-95  cm  high,  1.0-2.2(-2.5)  mm  m  diameter  below  the  mflorescence.  Leaves 

basal  and  cauline  2-5.  Proximal  sheaths  pale  brown,  pale  reddish-brown  to  red- 

dish-brown, with  orange-brown  spots  on  distal  membranous  parts,  hgules  ob- 
tuse or  truncate.  Highest  distal  sheath  situated  above  or  below  the  medial  part 

of  the  stem,  2.3-4.2  mm  wide,  without  blades  or  with  reduced  blades.  Blades  of 

proximal  sheaths  flat  to  slightly  cymbiform,  25-430  x  1.4-1.5  mm,  glabrous  in 

distal  parts,  the  apex  rounded.  Blades  of  distal  sheaths  0  or  0.9-3.5  x  0.4-1.0 

mm.  Spikelets  sohtary,  typically  spherical  at  maturity,  sometimes  widely  obo- 
void,  2-6  X  2-7  cm,  with  100-200  florets.  Proximal  scales  3-7,  without  florets. 

First  proximal  scale  olive  to  pale  gray-olive,  becoming  pale  beige  with  reddish- 

brown  dots  m  marginal  and  distal  parts,  triangular-lanceolate  to  elliptic,  12- 
23(-30)  X  2.6-6.5  mm,  with  4-10  pale  orange,  pale  brown  to  blackish  nerves 

converging  below  the  apex,  acute,  acuminate  or  rarely  short-awned.  Medial  fer- 
tile scales  with  a  non  demarcated,  or  demarcated  short  to  slightly  extended 

proximal  part,  1.0-2.5  mm  long,  averaging  19-42%  of  total  scale  length,  whit- 

ish, greenish,  pale  beige-brown  to  pale  orange-brown,  with  small  reddish-brown 
longitudinal  spots,  with  medial  part  frequently  grayish  or  forming  a  ±  extended 

blackish  triangle,  with  narrow-hyaline  or  whitish  marginal  and  distal  parts, 
very  often  covered  with  small  dark  reddish  longitudinal  spots,  mostly  lanceolate, 

sometimes  elhptic,  4.2-6.3  x  1.2-1.5(-1.8)  mm,  the  widest  part  near  the  middle 

Figs  J-20.Spikelets,proximal(pfs)  and  medial  fertile  scales  (mfs),andachenes of  sixfr/op/iorum  taxa. 1-3. fr/op/jorum 

russeolum  subsp.  mseo/um.  1.  Spikelet  {Gauthier  &  Roy  83-45  QFA).  2a.  Mfs.  (Payette  &  Legere  LM-148  QFA).  2b.  Mfs. 

(Deshaye  90-3090  QUE).  3a.  Achene  {Gauthier  &  Roy  83-41  QFA).  3b.  Achene  {Lemieux  21731  QFA).  4-6.  Eriophorum 

X medium  subsp. medium. 4.  Spikelet  (Blondeau  501  QFA). 5a. Mfs.  (Robinson  74bGH).  5b.  Mfs.  (Blondeau  501  QFA).  5c 

Mh.{0uellets.n.1974CkH).6a-b.^chene$(Robin5on74bG\\).7-^0.Eriophorumscheuchzeris\lbs[>.scheuch^eri.7.Sp\\^e- 

let  (Blondeau  PDLB-88339 QFA).  8a.  Pfs.  (Dutiliy  et  al  7991  DAG).  8b.  Pfs.  (Blondeau  85036  QFA). 9a.  Mfs.  [Caider  2308 

DA0).9b.Mfs.(B/o/7rfefluS50i6QFA). 9c.  Mfs.('Oe5/)flye80QFA).10a.Achene(faWef2J08DAO).  10b.  Achene  (Oof/7/yeffl/ 

87313  Q.f^).^^-^A.  Eriophorum  icheuchzeri  suhsp.arcticum.  U.Sp\\ie\eX  (Blondeau  85060  Q?k).n.Ph.  [Dutiliy  et  al 

87576  SFS).13a.Mfs.  (for/7ej  70  DAO). 13b.  Mfs.  (Ouf///y  ef  (7/ S7562  QFA).14a-b.Achenes('0uf///yefo/ 87576  SFS).  15- 

17.  Eriophorum  xmedium  subsp.  album.  15.  Spikelet  (Blondeau  84435  QFA),  16a.  Mfs.  (Polunin  2599  CAN).  16b.  Mfs. 

(GorneflU 97-405/W QFA).16cMfs.(fayoi/ette 782-272  DAO). 17a. Achene  (Sope/-s.n.  7925 CAN-Holotype). 17b. Achene 

(Cayouette  182-212  DM).U-20.Eriophorum  russeolum  subip. leiocarpum.  IS.Spikelet  (Oof/7/yef  a/ 20806 QFA).  19a. 

Mfs.  (Brisson  &  Eorest 20502  QUE).  19b.  Mfs.  (Dignard  98-159  QUE).  20a,  Achene  (Deshaye  90-1593  QUE).  20b.  Achene 

(Dignard 98-1 59QMi).Scik  barfor  Fig.1  and  all  the  spikelets  equals  2  cni;for  Fig. 2  and  all  fertile  scales  equals  3  mm; 

for  Fig.  3  and  all  achenes  equals  1  mm. 



Table  1,  Selected  morphological  differences  of  Eriophorum  xmedium  hybrids  and  their  respective  parents,  also  including  f.c/iam/5son/s. 

Characters  (1) Characters  (2) f .  chamissonis E.russeolum  subsp. E.  xmed/um  subsp. E.  scheuchzeri  subsp. f.  xmerf/omsubsp. E  ruiseolum  subsp. 
russeolum 

medium scheuchzeri album 
leiocarpum 

Spikelet shape  (mature) spherical  or 
obovoid  to hemispherical, hemispherical hemispherical, ellipsoid  or 

widely  obovoid ellipsoid ovoid  or  ellipsoid ovoid  or  obovoid obovoid 
color  of  bristles 

pale  beige-brown orange-brown 
pale  orange- 

white  or  cream white  or  dull white  or  dull 

to  dark  orange- 
brown  to 

white 
white 

white 

brown 
orange-brown " 

length  (cm) 2.0-6.0 1.5-4,0 1 .4-4.0 1.0-3.0 1.6-4.0 2.0-4.0 

First  proximal length  (mm) 12-23(-30) 
7-14(-18) 7-11  (-17) 

5-12 

7.1-11.5 

(5.7-)7-16.5 scale 

Medial  fertile proximal  part 1.0-2.5 1.5-3.5 0.9-1.5 0.1-0.9 
0.5-1.7 

0.8-3.2 

scales length  (mm) 

%  of  proximal 19-42 30-49 
17-27(-37) 

2-25 9-34 

(ll-)18-57 part  to  maximum 
length 

proximal  part whitish,  greenish, orange-brown 
whitish,  pale whitish  or whitish,  pale 

orange-brown. 
color  pattern 

pale  beige-brown to  beige-brown green  or  pale 
beige 

pale  green 
green  or  pale 

beige 
pale  brown,  pale 

green  or  whitish color  pattern  of 
grayish,  or 

dark  wide  medial blackish  with dark  grey  or dark  medial usually  dark  wide 
other  parts blackish  medial triangle  with 

usually 

blackish triangle  with 
medial  triangle 

triangle  with wide-hyaline narrow-hyaline with  dark  or reduced  hyaline with  wide  or 

narrow-hyaline margins margins narrow  hyaline margins reduced  hyaline 

margins,  with margins 
margins 

small  dark 

longitudinal  spots 

greatest  width 
(mm) 

1.2-1.5f-1.8) 1.3-2.2 0.7-1.3 0.4-1.0 0.6-1,1 
(0.8-)  1.0-2.4 



Table  1.  continued 1 

Characters  (1) Chararters  (2) f .  chamissonis E.russeolum  subsp. E.x  medium  iubsp. E.scheuciizeri  suhsp. 
E.  X  medium  subsp. E.  russeolum  subsp. 

m 

m 

russeolum 
medium sclieuchzeri album 

leiocarpum 
O 
Z 
o 

" 
position  of  the below  or  near above  or  near below  middle below  middle below  middle above,  below  or 

o 

-n 

greatest  width 
middle middle or  near  base near  middle 

m 

apex acute 
acute,  rarely 

obtuse  or 

acuminate 

acuminate 

narrowly 

acuminate 
acuminate 

acute 

1 
II 

width  (mm)  at 

0.2  mm 

below  the  apex 

0.3-0.5 0.2-0.5(-0,9) 0.1-0,3 0.05-0.1  (-0.2) 0,15~0.3(-0.4) 

0.25-0.6 
s 
p 

Hypogynous length  (mm) 25-40 25-32 15-20 10-25 
(10-)22-32 

12-30 m 

bristles 
i 

Anther length  (mm) 0.7-1,6 1,5-3.1 0.8-1. 5(-1. 8) 
0.35-0,8 0.9-1.6 

(1,3-)1,5-3.1 Stigmatic length  (mm) 1.5-2.6 1,2-1.8 0.7-2.0 0.5-1.3 
1.0-2.2 

1,3-3.2 
o 

-a 

branches 

I—
 

Achene 
shape 

ellipsoid  or obovoid  or frequently 

narrowly 

narrowly  obovoid obovoid  or 
slightly 

ellipsoid 
narrowly 

obovoid 

or  narrowly 

ellipsoid 

obovoid obovoid ellipsoid 
II width  (mm) 

0.8-1,1 0.75-1.3 0.6-0.9(-1.1) 0.5-0.85 
0.6-0.9 0.6-1.2 " 

surface 

(pubescence) 
glabrous  or 
scabrous glabrous  or scabrous 

glabrous glabrous glabrous 
glabrous  or 
scabrous 

" beak  width  at 

base  (mm) 
0.1-0.2 0.1-0.25 0.1-0.15 0.05-0,1 

0.1 

0.1-0.2 

u beak  shape straight,  rarely straight,  rarely straight  or more  often straight  or more  often 
oblique oblique oblique 

oblique  than 
straight 

oblique 
straight  than 
oblique 
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Table  2. Selected  morphological  differences  between  the  two  subspecies  of  Enophorum  scheuchzeri. 

Characters E.  scheuchzeri  subsp.  scheuchzeri 

Spikelet  shape 

Proximal  fertile  scale  pattern 

Medial  fertile  scale  shape 

Medial  fertile  scale  width 

atthe  middle  (mm) 

Medial  fertile  scale  apex 

Medial  fertile  scale  width  (mm) 

at  ca.  0.2  mm  below  the  apex 

Anther  length  (mm) 

Achene  color 

Achene  surface 

hemispherical 

missing  hyaline  margins 

or  reduced  margins  well- 
separated  from  darker 

body 

narrowly  lanceolate 
0.3--0.7(-0.9) 

narrowly  acuminate 

mostly  0.1 

0.35-0.8 
brown  to  olive  brown 

glossy 

£  scheuchzeri  subsp.  arcticum 

spherical conspicuous  hyaline 

margins  passing  to  inner 
various  tones  of  gray,  to 

darker  medial  and  basal 

parts 

lanceolate 

(0.5-)0.7-1.4{-1.6) 

acuminate 

mostly  0.2 

0.6-1.0 

orange-brown  to  dark  red- 
dish-brown 

dull 

or  below,  with  1-3  incomplete  nerves,  acute,  0.3-0.5  mm  wide  at  0.2  mm  below 

the  apex.  Perianth  of  50-80  hypogynous  bristles,  pale  beige-brown  (or  whitish 
in  f .  turneri  Raymond),  25-40  mm  long.  Stamens  with  filaments  about  as  wide 

as  perianth  bristles,  anthers  pale  yellow,  0.7-1.6  mm  long.  Styles  with  3(-4)  stig- 
matic  branches  closed  or  sometimes  spreading  at  maturity  branches  1.5-2.6  mm 

long.  Achenes  orange-brown,  ellipsoid  or  slightly  obovoid,  trigonous  to  com- 

pressed-trigonous, glabrous  or  scabrous  in  the  distal  part,  mostly  dull,  1.9-2.6  x 

0.8-1.1  mm,  base  cuneate,  apex  obtuse,  with  a  straight  beak,  rarely  oblique, 
slightly  conical,  0.2-0.5  mm  long,  0.1-0.2  mm  wide  at  base. 

Distrihutumand  habitat— Eriophorumchamissonis  is  restricted  to  north- 
western North  America,  in  Alaska  and  British  Columbia.  It  is  found  in  various 

kinds  of  sphagnum  and  minerotrophic  bogs,  marshy  and  beaver  meadows,  shal- 
low ponds,  muskeg,  and  heat  tundra. 

Di,scu.s,sion.— This  taxon  has  a  long  history  of  various  interpretations,  of 
which  the  most  important  are  those  of  Raymond  (1954)  and  Novoselova  (1993). 

As  many  morphological  features  of  E.  chamissotns  overlap  with  those  of  E. 
russeolum,  E.  chamissonis has  been  frequently  mistakenly  reported  in  eastern 
North  America  (Raymond  f  954;  Novoselova  1993)  and  m  eastern  Russia.  Mate- 

rial from  Russia  has  been  reassigned  by  Novoselova  to  other  taxa  such  as  E. 

mandshuricum  Meinsch. subsp.  mandshuricumor  subsp.  .si biricum Novoselova. 

Enophorum  chamissonis  is  best  differentiated  from  £.  russeolum  subsp. 
russeolum  by  the  following  characters  (see  also  Table  1):  mostly  spherical  spike- 

lets  with  pale  beige-brown  bristles  (typically  obovoid  spikelets  with  red-brown 
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to  dark  orange-brown  bristles  in  E.  russeolum),  anthers  0.7-1.6  mm  (1.5-3.1  mm 
in  E.  russeolum),  and  various  color  pattern  and  shape  of  medial  fertile  scales: 

grayish  to  blackish  middle  and  distal  parts,  sometimes  with  a  more  defined 

blackish  triangle,  with  usually  narrow-hyaline  or  whitish  marginal  and  distal 
parts,  very  often  covered  with  small  dark  reddish  longitudinal  spots  (see 
Novoselova  1993,  Fig.  la),  mostly  lanceolate,  the  largest  width  below  or  near  the 

middle  (usually  dark  wide  medial  triangle  with  wide-hyaline  margins,  mostly 
without  dark  longitudinal  spots,  typically  obovate,  sometimes  lanceolate  or 
elliptic,  the  largest  width  above  or  near  the  middle  in  E.  russeolum). 

There  are  some  individuals  in  northeastern  North  America  with  occasional 

pale  orange-brown  spikelets,  shorter  anthers  (0.9-1.9  mm),  darker,  elliptic  or 
lanceolate  medial  fertile  scales  with  the  largest  width  sometimes  below  the 

middle.  At  first  glance,  they  could  be  considered  within  the  variation  of  E. 

chamissonis,  but  they  differ  by  two  main  characters.  In  E.  chamissonis  the  first 

proximal  sterile  scale  is  12-23(-30)  mm  long  and  the  stem  diameter  below  the 
inflorescence  is  1.0-2.2  mm,  whereas  the  odd  northeastern  material  has  the 

corresponding  measurements  of  8-11  mm  long  and  0.6-1.2  mm  in  diameter  re- 
spectively. Those  specimens  are  considered  in  this  paper  to  be  atypical  E. 

russeolum  subsp.  russeolumor  backcrossesof  E.  xmedium  subsp.  medium  with 
E.  russeolum  subsp.  russeolum.  See  the  discussion  below  under  £.  russeolum 

subsp.  russeolum. 
In  addition,  micromorphological  differences  in  the  achene  surface  of  E. 

chamissonis  and  E.  russeolum  have  been  pointed  out  by  Tucker  and  Miller  (1990). 

They  also  consider  E.  chamissonis  to  be  a  western  North  American  species. 

Selected  specimens:  CANADA.  British  Columbia:  Hart  Highway  N  of  Prince  George,  8  mi  N  of  Ft. 

McLeod,  3  Aug  1954J.A.  Calder  et  al.  I3949(DAO):  near  HiUiers  between  Parksville  and  Alberni, 

49°16'N-124°46'W,  13Jun  196f,  J.A.  Calder  &  K.T  MacKay  ̂ 0390  (DAO);  near  Kispiox  River,  about  f2 
mi  NN  W  of  Kispiox,  N  of  Hazelton,  19  Aug  1954,  J.A.  Calder  et  al.  M728  (DAO);  along  Kitsumkalum 

Lake  road,  about  8  mi  N  of  Terrace,  22  Aug  1954, J.A,  Calder  et  al.  14907 (DAO);  Hope  Island,  off  N  end 

of  Vancouver  Island,  between  Roller  Bay  and  Mexicana  Point,  5  Jul  1961,  J.A.  Calder  &  K.  T.  MacKay 
3)290  (DAO);  Lake  Beautiful,  30Jul  1935,  P.P.  Henson  s.n.  (DAO);  between  Prince  Rupert  and  Galloway 

rapids.  IBJul  1954,J.A.  Calder  etal.J32]6(DAO):  Queen  Chadotte  Islands  (QCI),  Graham  Island,  about 

3/4  mi  SW  of  Jalun  Lake  and  9  mi  W  of  head  of  Naden  Harbour,  1  Jul  1964, J.A.  Calder  &R.L.  Taylor 

3,5663  (DAO);  QCl,  Graham  Island,  Masset  Inlet,  Mamin  River  delta  at  Juskatla,  15Jun  1957,  R.L  Tay- 
lor 124  (DAO);  QCl,  Graham  Island,  about  8  mi  on  road  from  Port  Clements  to  Tlell,  9  Jun  1957,  J.A. 

Calder  et  al.  2J358(DAO);  QCl,  Graham  island,  4  mi  W  of  Tlell  on  road  to  Port  Clements,  26Jun  1964, 

J.A.  Calder  &  R.L.  Taylor  35457  (DAO):  QCl.  Graham  Island,  2-3  mi  E  of  Tow  Hill,  20  Jul  1957,  J.A. 
Calder  et  al.  22756  (DAO);  QCl,  Graham  Island,  about  1 1/2-2  mi  V^  of  Tow  Hill  and  E  of  Masset,  19 
Jul  1957,  J.A,  Calder  et  al.  22726  (DAO);  QCL  Moresby  Island,  Cumshewa  Inlet,  a  few  mi  N  of  Moresby 

Logging  Camp,  29  Jun  1957,  J.A.  Calder  et  al  21938 (DAO);  Seeley  Lake,  S  of  Hazelton,  24  Jun  1949,  R. 

Pillsburyl91  (DAO);  Sicamous-Revelstoke  Highway,  E  end  of  Victor  Lake,  7  Jun  1953,  J.A.  Calder  & 
D.B.O.  Savile  8796  (DAO);  Southern  Cariboo  Mountains,  Wells  Gray  Provincial  Park,  E  side  of  Battle 

Mt.,  1.5  mi  NE  of  Stevens  Lake,  25 Jul  196L  L.&T  Ahti  7092 (DAO);  1  mi  NW  of  Trout  Lake  on  road 

from  Beaton  to  Kaslo,  10 Jun  1954, J.A.  Calder  &D.  B.  0.  Savile  8964 (DAO);  about  1  mi  N  of  Trout  Lake, 

50°39'N-117°34'W,25JunI962,J.A. Calder (S'K.WSpicer33647(DAO). UNITED  STATES.  Alaska:  Attu 



800  BRIT.ORG/5IDA  21(2) 

Island,  Peaceful  Valley,  near  Navy  Town,  52°5CTN-173°11'VV,  18  Aug  l'-)83.  lit',  tiicdman  (83-59)  fv /.A. 
Michadson  (l)AO,  2  collections):  1-agle  River,  near  Juneau.  28  Jun  1940.  /.P  Andcvson  620!  (DAO,  2 
collections). 

Eriophorum  russeolum — Eriophorum  scheuchzf^ri  complex 

A)  Taxa  wirh  orange-brown  spikclets  (Figs.  1-6) 

1.  Eriophorum  russeolum  Fries  in  Hartman  subsp.  russeolum,  Handb.  Scand. 
Fl.ed.  3:13. 1838.  rvPr:SWFDEN,T(.iRNt:l,..\PPM,ARK:Karcsuaiido,  L-L.lMcstadniss.n.d  VC- 

TOTYPli,  designated  here:  "Lappon.  Tornens.  Karcsuando.  t.L.  Lacstadnts  s.ii.  Herbarium 

normalc  Fasc.  3,  no  67"  UP.S  V-1 089301.  DAO  (.photograph  J!  The  sheet  selected  bears  three  spec!- 
mens,  the  middle  one  clearly  rhlzomatoiis. 

Erioplwnu)]  riessco/iim  \'ar.  oui/irvSommier,  Fl.  Ob  Infer  101 18'-)6.  TYPE:  RUSSIA.  WnSTPRN  SlBE- 

Rl,A:Ob  Riwr  h-5()/)ii)ncr.s./i.Uic:TOTYPl-,  designated  here:  "Siberia, ad  I  lumenOb,  ripaelaevae 

terra  lirma  Muzhi,  solo  subpaludoso,  sphagnoso,  4-VH 1-1880,  h.  Sommier.s.n."  FII,  DAO  (pho- 
tograph.]! Idle  lour  sjiecimens  on  the  sheet  have  scabrous  achenes  and  medial  lerlile  scales 

with  widedTyalinc  margins. 

Herbs  perennial  with  short  to  elongate  rhizomes.  Vegetative  shoots  1-3, 19-32 
cm  high,  leal  margins  mostly  glabrous.  Stems  erect,  glabrous,  mostly  terete  in 

cross  section,  15-55  cm  high,  0.7-1.6  mm  in  diairieter  below  the  inllorescence. 

Leaves  basal  and  cauline  2-0.  Proximal  sheaths  brown,  pale  brown  to  gray- 

brown,  with  orange-brown  spots  on  distal  membranous  parts,  ligules  obtuse. 
Highest  distal  sheath  situated  above,  below  or  near  the  medial  part  of  the  stem, 

1.6-3.5mm  wide,  with  reduced  blades.  Bladesof  proximal  sheaths  flat  to  slightly 

cymbilorm,  30-240  x  0.9-1.6  mm,  glabrous  or  rarely  scabrous  in  distal  parts, 
the  apex  obtuse  to  rounded.  Blades  ol  distal  sheaths  2-18  x  0.9-1.2  mm.  Spike- 

lets  solitary,  typically  obovoid  at  maturity  (Fig.  1),  but  often  ellipsoid,  1.5-4.0  x 

1 .5-5.0  cm,  with  100-150  florets.  Proximal  scales  3-7,  without  florets.  First  proxi- 

mal scale  olive-brown  to  dark  olive-green,  becoming  pale  beige  to  hyaline  in 

distal  parts,  triangular-lanceolate,  elliptic  to  ovate,  7-1 4(-18)x  3.4-4.4  mm,  with 

3-8  orange-brov/n  nerves  converging  below  the  apex,  acute,  acuminate  or  rarely 

short-awned.  N4edial  lertile  scales  with  well  demarcated  and  extended  proxi- 

mal part  (Fig.  2),  1.5-3.5  mm  long,  averaging  30-49%  ol  total  scale  length,  or- 

ange-brown to  beige-brown,  with  medial  part  forming  a  ±  extended  dark  tri- 

angle, with  wide-hyalineor  whitish  marginal  anddistal  parts, typically  obovate 

(Fig.  2a),  sometimes  lanceolate  or  elliptic,  4.0-7.5  x  1.3-2.2  mm,  the  widest  part 
near  the  middle  or  above,  rarely  below,  with  1  incomplete  nerve,  obtuse,  acute 

or  acuminate,  0.2-0.5(-0.9)  m  m  wide  at  0.2  mm  below  the  apex.  Perianth  of  50- 

70  hypogynous  bristles,  pale  to  dark  orange- brown  or  red-brown  (Fig.  1),  25-32 
mm  long.  Stamens  with  filaments  about  as  wide  as  perianth  bristles,  anthers 

yellow,  1.5-3.1  mm  long.  Styles  with  3  stigmatic  branches  open  to  spreading  at 

maturity,  branches  1.2-1.8  mm  long.  Achenes  pale  olive-green,  gray-olive,  dark 

olive-green  or  brownish  (Fig.  3),  obovoid  or  ellipsoid,  trigonous  to  compressed- 
trigonous,  glabrous  (Fig.  3b)  or  scabrous  (Fig.  3a)  in  the  distal  part,  lustrous  or 
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slightly  lustrous,  2.05-2.70  x  0.75-1.30  m  m,  base  cuneate,  apex  obtuse  to  slightly 

rounded,  with  a  straight  beak  CFig.  3a),  rarely  oblique  (Fig.  3b),  conical,  0.2-0.6 

mm  long,  0.1-0.25  mm  wide  at  base.  Figs.  1-3. 

Di,st  ri  but  ion  anci  habitat.— This  typical  subspecies  is  amphi-Atlantic,  rang- 
ing from  central  Russia  westward  to  Northern  Europe  and  eastern  North 

America,  from  Newfoundland,  Labrador,  the  Maritime  provinces,  Quebec,  the 

islands  of  Nunavut  in  James  Bay  to  Ontario.  Its  ecological  affinities  in  North 

America  are  boreal  and  its  range  does  not  extend  far  beyond  the  treeline.  It  is 

found  mostly  in  fens  or  minerotrophic  bogs  of  various  kinds,  at  the  edge  ot  pools, 

ponds  or  on  lakeshores,  the  typical  habitats  for  all  six  taxa  in  the  E.  russeolum 
and  £.  scheuchzeri  groups. 

Discussion.— This  is  the  most  common  taxon  with  orange-brown  spikelets 
in  northeastern  North  America.  Its  distinguishing  features  are  the  typically 

obovoid  spikelets  and  their  orange-brown  to  dark  orange-brown  color  (Fig.  1). 
The  characters  of  the  medial  fertile  scales  are  important  (Table  1,  Fig.  2):  a  unique 

color  pattern  consisting  of  a  long  demarcated  proximal  part,  usuaily  orange- 
brown,  that  covers  up  to  half  the  length  of  the  scale  (Fig.  2a),  a  central  zone 

represented  by  a  wdde  black  triangle,  and  wide  marginal  and  distal  whitish  or 

hyaUne  parts;  a  wide  lanceolate,  elliptical  or  obovate  shape,  the  widest  ol  all 

the  taxa  considered  here  (1.3-2.2  mm),  the  widest  area  situated  above  (Fig.  2a) 

or  near  the  middle  (Fig.  2b)  of  the  scale,  with  a  mostly  acute  apex  (better  indi- 

cated by  measurements  taken  at  0.2  mm  below  the  apex:  0.2-0.5(-0.9)  mm) 

(Table  1).  Anthers  and  achenes  are  the  longest  and  largest  of  all  orange-brown 
taxa.  Achenes  (Fig.  3)  are  about  equally  glabrous  or  scabrous  (Table  1,  Fig.  3), 

which  is  a  bit  different  from  data  reported  for  material  from  Russia  and  north- 

western Europe  (Berggren  1969;  Novoselova  1993).  Achene  beaks  are  the  long- 
est of  all  the  taxa  (0.2-0.6  mm)  and  the  widest  at  the  base  (0.1-0.25  mm);  they  are 

more  often  straight  than  oblique.  The  achene  beaks  of  E.  x  medium  subsp.  medium 

differ  in  that  they  are  shorter,  narrower  and  more  frequently  oblique  (Table  1,  Fig.  6). 

Variation  is  also  encountered  in  a  group  of  specimens  considered  atypical 

because  of  darker  and  narrower  medial  scales,  shorter  anthers  (mostly  1.3-1.9 

mm),  more  frequently  glabrous  achenes,  and  achenes  with  narrower  beaks. 

When  these  atypical  specimens  are  found  outside  the  range  of  the  hybrid  £. 

xmedium  subsp.  medium,  they  could  be  interpreted  as  expressions  of  the  varia- 
tion of  £.  russeolum  subsp.  russeolum.  When  they  occur  within  the  range  of 

that  hybrid  they  could  also  represent  backcrosscs  of  E.  xmedium  subsp.  me- 
dium with  E.  russeolum  subsp.  russeolum.  Experimental  and  field  studies  will 

be  needed  to  help  solve  the  problem  represented  by  these  atypical  specimens. 

2.  Eriophorum  xmedium  Andersson  subsp.  medium,  Bot.  Not.  1857:62.  1857. 
(Eriophorum  russeolum  subsp.  russeolum  x  E.  scheuchzeri  subsp. 
scheuchzeri)  type:  Sweden.  Lui.n  Lappmark:  propc  Quickjock,  N.J.  Andersson  .s-,n.(iiOLO- 
TYPE:  S,  not  seen). 
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Eriophontm  xgauthieri  Boivin,  Provancheria  25:43.  1992.  Type-  CANADA:  LABRADOR,  Grady 
and  Cross  Islands,  26  Jul  1933,  G.  Gardner  J8(iiOLOTYPn:  QFA!;  ISOTYPP:  QFA!). 

Herbs  perennial  with  short  to  elongate  rhizomes.  Vegetative  shoots  1-3,  8-24 
cm  high,  leaf  margins  mostly  glabrous.  Stems  erect,  glabrous,  mostly  terete  in 

cross  section,  16-42  cm  high,  0.7-1.5(-1.7)  mm  in  diameter  below  the  mf  lores- 

cence.  Leaves  basal  and  cauline  3-7.  Proximal  sheaths  green,  olive-green,  beige- 
brown,  reddish  brown  to  dark  brown,  with  orange-brown  spots  on  distal  mem- 

branous parts,  hgules  obtuse.  Highest  distal  sheath  situated  below  the  medial 

part  ot  the  stem,  1.8-3.4  mm  wide,  with  reduced  blades.  Blades  of  proximal 
sheaths  flat  to  slightly  cymbiform,  .50-190  x  0.7-1.6  mm,  glabrous  or  rarel y  sca- 

brous in  distal  parts,  the  apex  obtuse  to  rounded.  Blades  of  distal  sheaths  f-13  x 

0.4-0.9  mm.  Spikelets  sohtary  hemispherical  (Fig.  4),  sometimes  ovoid  or  ellip- 
soid at  maturity  1.4-4.0  x  0.9-6.0  cm,  with  100-150  florets.  Proximal  scales  3-5, 

without  florets.  First  proximal  scale  dark  olive-brown  to  blackish,  becoming 
hyaline  brown  in  marginal  and  distal  parts,  ovate,  7-ll(-17)  x  2.2-4.7  mm,  with 

5-10  orange-brown  or  pale  brown  nerves  converging  below  the  apex,  acumi- 
nate. Medial  fertile  scales  with  reduced  proximal  part  (Fig.  5),  0.9-1.5  mm  long, 

averaging  17-27(-37)  %  of  total  scale  length,  whitish,  pale  green  or  pale  beige, 
with  medial  and  distal  parts  blackish  (Fig.  5a),  with  marginal  and  distal  parts 

reduced-hyalme  (Figs.  5b-c},  lanceolate,  3.6-7.3(-8.0)  x  0.7-f.3  mm,  the  widest 
part  mostly  below  the  middle,  with  1  incomplete  nerve,  acuminate,  mostly  0.1- 

0,3  mm  wide  at  0,2  mm  below  the  apex.  Perianth  of  30-50  hypogynous  bristles, 

orange-brown  to  pale  orange-brown  (Fig.  4)  or  red-brown,  15-20  mm  long.  Sta- 
mens with  filaments  about  as  wide  as  perianth  bristles,  anthers  yellow,  0.8- 

f.5(-f.8)  mm  long.  Styles  with  3  stigmatic  branches  mostly  closed  at  maturity, 
branches  0.7-2.0  mm  long.  Achenes  chestnut  brown  (Fig.  6),  obovoid,  mostly 
narrowly  obovoid,  rarely  ellipsoid,  compressed-trigonous,  glabrous,  slightly 
lustrous,  1.6-2.5  x  0.6-0.9(-l.l)  mm,  base  cuneate,  apex  acute  or  obtuse,  with  a 
straight  (Fig,  6b)  or  oblique  beak  (Fig.  6a),  mostly  cyl indncal,  0.2-0.3  mm  long, 
0.1-0.15  mm  wide  at  base.  Figs.  4-6. 

Dislnbution.— Described  from  Scandinavian  material,  up  until  now  this 
hybrid  had  been  found  only  in  north  central  Russia,  westward  to  northern  Scan- 

dinavia (Novoselova  1993, 1994a).  Reports  of  E.  medium  from  an  almost  con- 

tinuous range  m  the  Russian  Arctic  (Tolmachev  1996)  do  not  m  every  case  rep- 
resent hybrids  between  F.  russcolum  subsp.  russeolum  and  E.  schcuchzcri 

because  they  refer  to  a  taxon  bearing  white  or  orange-brown  spikelets. 
Eriophorum  x  medium  subsp.  medium  can  now  be  added  to  the  flora  of  North 

America  based  on  collections  in  Labrador  and  northern  Quebec  (Nunavik), 

ranging  from  ca  51°N  to  59°N.  Previous  reports  of  E.  x  medium  m  North  America, 
mostly  Irom  the  Northwest,  did  not  represent  hybrids  between  E.  russeolum 

subsp.  russeolum  and  E.  scheuchzeri  subsp.  scheuchzeri.  E.  xmedium  is  a  bo- 

real amphi-Atlantic  taxon  like  one  of  its  parents,  fc.  russeolum  subsp.  russeolum. 
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Discussion— This  hybrid  is  occasional  in  the  sympatric  range  of  its  two 
parental  species  in  eastern  North  America.  It  had  not  been  previously  detected 
despite  the  fact  that  many  morphological  characters  are  intermediate  between 

those  of  the  two  parents  (Table  1).  The  orange-brown  spikelets  are  more  often 
than  not  paler  and  smaller  (Fig.  4)  than  those  of  E.  russeolum  subsp.  russeolum, 
and  their  shape  is  highly  variable,  more  often  than  not  hemispherical,  like  those 

of  E.  scheuchzeri  subsp.  scheuchzeri  (Fig.  7).  Anther  lengths  are  intermediate 

(0.8-1.5  mm)  as  are  the  majority  of  achene  characters.  The  mam  differences  are 
illustrated  by  the  medial  fertile  scales  which  are  closer  to  those  of  E.  scheuchzeri 

subsp.  scheuchzeri  in  the  preponderance  of  blackish  color,  in  the  frequent  re- 
duction of  marginal  and  distal  hyaline  parts,  in  the  color  variation  and  short- 

ness of  proximal  parts,  in  the  narrow  width  (0.7-13  mm)  and  acuminate  apex, 
and  in  the  maximum  width  mostly  being  located  below  the  middle  (Table  1, 

Figs.  5,  9).  This  is  in  accordance  with  Novoselova's  observations  (1993)  of  E. 
X medium  in  Russia  and  northwestern  Europe.  Some  individuals  from  North 

America  have  medial  scales  with  more  developed  hyaline  margins  and  a  nar- 
row central  blackish  triangle  (Fig.  5c),  corresponding  to  material  from  north- 

ern Europe  studied  by  Faegri  (1958:  Fig.  ID-E)  and  reported  to  belong  m  part  to  £. 
X  medium.  I  observed  the  same  pattern  in  some  individuals  of  the  hybrid  between 
E.  russeolum  subsp.  leiocarpum  and  E.  scheuchzeri  subsp.  scheuchzeri  (Fig.  16c). 

The  examination  of  type  material  of  E.  xgauthieri  Boivin  (1992),  described 
from  Labrador  as  the  hybrid  between  E.  chamissonis  and  E.  scheuchzeri,  shows 

that  it  is  identical  to  E.  xmedium  subsp.  medium.  Boivin  (1992)  included  both 

whitish  and  orange-brown  taxa  of  E.  russeolum  within  E.  chamissonis. 
The  presence  of  well-formed  achenes  in  many  individuals  seems  to  indicate 

that  some  specimens  may  have  become  stabilized  enough  to  be  considered  ortho- 
species  of  hybrid  origin,  as  has  been  hypothesized  for  plants  in  northern  Europe 
(R.  Elven,  pers.  comm.).  Further  studies  are  needed  to  confirm  this  hypothesis. 

Specimens  examined.  CANADA.  Labrador:  Belle  Isle,  South  Point,  51°53'N-55°24'W,  25  Jul  1986,  T.A. 
Heddenon  4061  (CAN);  Black  Island,  17-19Jul  1938,  G.  Gardner 38113iQ¥A,  2  collections);  Grady  and 
Cross  Islands,  26  Jul  1933,  G.  Gardner  18  [Bl  (QFA,  2  collections,  holotype  6s  isotype  of  Eriophorum 

xgauthieri  Boivm,  mixed  with  E,  scheuchzeri  subsp.  scheuchzevi);  Indian  Harbour  &  Fox  Cove,  16 

Jul  1892,  C  Waghorne32288-BiCAN},  Knob  Lake  area,  valley  on  Geren  Hill,  23Jul  1961,J.  Sangsters.n. 

(MTMG);  Lake  Attikamagen,  Northwest  Bay,  54°59'N-66°4rW,  19Jul  1953,  F.  Harper 3630 (CAN);  Port 
Manvers,  10  Aug  1922,  R.  Robinson  74  (GH);  Red  Bay,  on  Strait  of  Belle  Isle,  23  Jul  1996,  M.J.  Oldham 

J9I56(MICH).  Quebec:  Nunavik:  Abloviak  Fjord,  [59°27'N-65°10'Wl,  2  mi  from  head,  1  mi  from  shore, 
20  Jul  1978,  H.Ouellci  82 (CAN,  MT,  SFS);  environs  deKuujjuaq,  ouestde  la  riv  Koksoak,  env  30  km 

au  nord  de  Fort-Chimo,  58°22'N-68°I4'W,  17  Jul  1982,  M.  Blondeau  501  (Hb.  Blondeau,  QFA);  Fort 

Chimo  area,  58°07'N-68°23'W,  4  Aug  1948,;.A.  Calder  2338  iMT);  Kangiqsualujjuaq,  estuaire  de  la 

riviere  George,  1  km  au  NNOdu  village.  58°4r40"N-65°58'05"W,  26 Jul  1984,  R.  Gauihier  84-161  (MICH, 

QFA),  84-J62  (QFA);  idem,  embouchure  de  la  riviere  George,  58°42'N-65°54'W,  20Jul  1988,  M.Blondeau 
C,R-88079  (QFA);  Lac  Ford,  59°13'N-70°08'W,  10  Jul  1975,  H.  Ouelkt  s.n.  (CAN);  Riviere  Boniface, 

57°45'N-76°09Vv',  9  Aug  1987,  A.  St-Louis  104  (QFA);  idem,  a  I'est  de  la  Passe  au  Renard,  57°43'50"N- 

76°07'20"W,  26 Jul  1991,  M.  Garneau  91-553-M (QFA);  idem,  a  I'est  du  camp,  17 Jul  1994,  R  Levasseu r  76 



804  BRIT.0R6/SIDA  21(2) 

(QFAj;  Riviere  aux  reuilles,  18  km  en  amont  du  le  rapide.ca  58°30'N-70°-30'\V,  IBJul  IQ74,  H.Oudlct 

.s./i.(C^AN);  i^iviere  George,  environ  imillesa  Ibuest  du  lac  Indian  House, ca  56"20'N-64°47'W,  29Jul 
K)47,  /,  Roussaiii  564  (DAO,  MT);  idem,  Lac  Indian  House,  ca  %°25'N,  30  Jul  1^47,  j.  Rou^^cau  580 

(DAO,  Ml):  idem,  pros  dc  Hades  Hills,  ca  56°'58'N,  i  Aug  1^)47,J  Rousseau  7,34  (MT). 

B)  Taxa  with  white  spikelets  (Figs.  7-20) 

3.  Eriophorum  russeolum  Fries  in  Hartman  subsp.  leiocarpum  Novoselova, 

Bot.  Zurn.  (St.  I^etersburg)  78(8):86. 1993.  ivri:  ru.^S1A.  i-.ak  i:.\yi:  e  Chukot  ka,  in 
vicious  pagi  Nutepelmen,  vallis  rivi  in  sinum  Pyngo-pilchin  inHuenies,  16  Aug  lOd'-),  A. A. 

Nazcicvaisi  i'.V.  PlicvK.s.n.  UIOI.OTYI'I':  L1-,  not  seen). 

Herbs  perennial  with  short  to  elongate  rhizomes.  Vegetative  shoots  1-3, 15-21 
cm  high,  leaf  margins  mostly  glabrous.  Stems  erect,  glabrous,  mostly  terete  m 

cross  section,  14-51  cm  high,  0.7-1,5  mm  in  diameter  below  the  inflorescence. 

Leaves  basal  and  cauline  1-7.  f^roximal  sheaths  brown,  pale  brc^wn,  chestnut 

brown  to  dark  brown,  with  orange-brown  spots  on  distal  membranous  parts, 
ligules  acute  to  obtuse.  1  tighest  distal  sheath  tnostly  situated  below  the  medial 

part  of  the  stem,  2.1-3.5  min  wide,  with  blades  reduced  or  lacking.  Blades  of 

proximal  sheaths  flat  to  slightly  cymbiform,  40-230  x  0.7-2.3  mm,  mostly  gla- 

brous, the  apex  obtuse.  Blades  of  distal  sheaths  0.2-21  x  0.2-1.1  mm,  or  lacl<ing. 

Spikelets  solitary,  ellipsoid  orobovoidat  iriaturity  (Fig.  18),  2.0-4.0  x  1.5-3.5  cm, 

with  150  or  inore  florets.  Froximal  scales  4-6,  without  llorets.  First  proximal 

scale  olive-brown,  olive-green,  dark  gray  to  blackish,  becoming  pale  beige  to 

whitish  hyaline  in  distal  parts,  lanceolate  to  ovate-lanceolate,  (5.7-)7-16  x  3.0- 

5.3  mm,  with  1-5  orange-brown  or  blackish  nerves  converging  below  the  apex, 
acute  or  acuminate.  Medial  fertile  scales  with  moderate  to  extended  proximal 

part  (Fig.  19),  0.8-3.2  mm  long,  averaging  (ll-)18-57%  of  total  scale  length,  or- 

ange-brown, pale  brown,  pale  green  or  whitish,  with  the  medial  part  forming  a 

±  extended  dark  triangle,  with  marginal  and  distal  parts  mostly  wide-hyaline 

(Fig.  19a),  obovate,  lanceolate  or  elliptic,  3.7-8.4  x  t,0.8-jl.0-2.4  min,  the  widest 

part  near  the  middle  or  above,  rarely  below,  witli  1  incomplete  nerve,  acute,  0.25- 

0.6  mm  wide  at  0.2  mm  below  the  apex.  Perianth  ol  15-50  hypogynous  bristles, 

white  todull  white  (Fig.  18),  12~30  mm  long.  Stamens  with  filaments  about  as 

wide  as  perianth  bristles,  anthers  yellow  or  dark  yellow,  (1.3-)1. 5-3.1  mm  long. 

Styfes  with  3(-4)  stigmatic  branches  barely  open  at  maturity,  branches  1.3-3.2 

mm  long.  Achenes  pale  or  dark  olive-green,  brownish  or  black-brownish  (Fig. 

20),  obovoid  (Fig.  20b)  or  ellipsoid  (Fig.  20a),  trigonous  to  compressed-trigonous, 
glabrous  (Fig.  20b)  or  scabrous  (Fig.  20a)  in  the  distal  part,  slightly  lustrous, 

2.0-2.7  X  0.6-1.2  mm,  base  cuneate,  apex  obtuse,  with  a  beak  more  straight  than 

obfique,  conicat,  0.2-0.5  mm  long,  0.1-0.2  mm  wide  at  base.  Figs.  18-20. 

D!.slri/)ufi())i.— The  group  ol  II  ru.s'.seoluni  with  white  spikelets  has  a  very 

different  range  from  the  group  with  orange-brown  spikelets  and  was  tound  to 
be  distinct  enough  to  be  considered  a  subspecies  by  Novoselova  (1993).  Its  range 

is  amphi-Beringian,  discontinuous  in  northwestern  I^ussia,  continuous  from 
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north  central  Russia  eastward  to  Alaska,  the  Canadian  Yukon  and  Northwest 

Territories,  the  islands  and  continental  portion  ot  Nunavut,  the  Prairie  prov- 
inces as  far  east  as  Manitoba,  with  scattered  sites  m  eastern  North  America: 

Ontario,  Quebec,  Labrador,  New  Brunswick  and  Nova  Scotia,  with  an  exten- 
sion in  Minnesota  and  Wisconsin.  Reports  of  E.  chamissonis  s.l.  from  the  Rocky 

Mountains  (Bafl  &  Wujek  2002)  have  not  been  searched  for  this  study  and  I 

dont  know  if  they  could  reler  to  E.  russeolum  subsp.  leiocarpum  or  not.  The 

present  study  brought  collections  trom  the  northern  part  oi  Nunavik  in  Que- 

bec (ca  60°-61°N)  to  light  for  the  first  time. 

Discussion.— For  a  long  period  in  the  North  American  literature,  the  group 
of  E.  russeolum  with  white  spikelets  was  called  E.  russeolum  var  albidum  F. 

Nylander,  and  even  E.  chamissonis  var.  albidum  (F.  Nylander)  Fernald  or  f, 

albidum  (F  Nylander)  Fernald.  In  his  protologue,  Nylander  (1846: 10)  designated 

a  specimen  from  Alaska  (Kc:)diak  Island)  that  has  not  yet  been  found  at  LF  as 

the  type  of  his  variety.  This  is  not  m  accordance  with  Novoselova  (1993)  who 

states  that  Nylander's  variety,  a  taxon  she  considers  a  synonym  for  £.  x  medium 
[subsp.  medium],  was  described  Irom  Scandinavian  material.  Even  il  one  ac- 

cepts that  E.  russeolum  var.  albidum  was  described  Irom  within  the  actual  range 

of  E.  russeolum  subsp.  leiocarpum,  it  is  dillicult  to  consider  var.albidum  a  syn- 

onym lor  subsp.  Icwcarpum  because  ol  a  major  divergent  character  ol  the  me- 

dial lertilc  scales  in  Nylanders  protologue.  Nylander  described  var  albidum's 

tertile  scales  as  being  "narrowly-lanceolate"  (squamis  lineari-lanceolatis), 

whereas  subsp.  leiocarpum's  arc  typically  obovate,  elliptic  or  lanceolate  (Fig. 
19).  Novoselova's  name  (subsp.  Iciocarpum)  is  retained  here  because  the  sub- 
specific  level  is  more  appropriate  for  separating  the  almost  non-sympatric  E. 
russeolum  taxa,  and  because  leiocarpum  was  the  first  name  to  be  attributed  at 

the  subspecilic  level. 

Eriophorum  russeo/um  subsp.  leiocarpum  is  quite  variable  and  some  speci- 
mens can  be  considered  merely  as  white-colored  counterparts  to  orange-brown 

E.  russeolum.  Nevertheless,  the  spikelets  ol  this  subspecies  tend  to  be  more  oi- 
ten  ellipsoid  than  obovoid,  the  achencs  more  o(  ten  obovoid  than  ellipsoid,  and 

the  achene  beaks  narrower  on  average  than  in  subsp.  russeolum  (Table  1).  This 

variation  is  encountered  in  all  parts  of  subsp.  leiocarpum's  North  American 
range.  Specimens  from  higher  latitudes  (e.g.  Nunavut)  tend  to  have  more  black- 

ish medial  scales  (Fig.  19b),  but  all  other  characters  are  within  the  variation  of 

the  subspecies. 

Specimens  e.xammcd.  CANADA.  Yukon:  Kluane  National  Park,  Alder  Creek,  60°l8'15"N-137"'2r45"W, 

7  Aug  1974.  R.D.  Wickstivm  .M8AJ  K-AC  (DAO):  Northern  Richardson  Mountains,  68"22'53"N~ 
137°07'31"W,  7Jul  1993,  V. Laewen  &].  SUmiforth  93-154  (DAO);  Idem,  68°ir42"N-137°25'27"W,  17  Jul 
1993.  V.  Laewen  &j.  Staniforth  93-252  (DAO);  North  Yukon  National  Park,  British  Mountains.  Firth 

River  delta,  t)Q°30'N-139°30'W,  26Jul  1988,  C  Kennedy  174  (DAO),  Northwest  Territories:  The  Enter- 
prise-Mackenzie River  Highway,  mile  50,  16  Jul  1959,  /,W,  Tliieret  <S'  R.j.  Reich  5392  (DAO);  Porter 

laike,(Tl°44'N,26Jull97C),W'J  Cody /9I(}7 (DAO);  Small  Tree  Lake,  (->1°N-105°W,  20 Jul  1961, j.S.M((i  fit 
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478fv/.M'^  5wcin(DAO); Tuktoyaktuk  Peninsula,  Hutchison  Bay, 69°42'N-132°18'W,29-30Jul  1981, 

D.L.  Alhn  &  V.  Stringer  7766 (DAO);  Yellowknife,  by  lake  m  front  of  liospital,  62°27'N-114°22'W,  8 

Aug  1949,  W.J.  Cody  &  B.  McCanse  3324  (DAO).  Nunavut:  Bylot  Island,  A.  R.  Camp,  Site  B-3, 73°24'N- 

80°43'W,  30Jull983,G.Scol/cr.s.n. (DAO); Chesterfield  Inlet,  1/4  mi  W  of  settlement,63°2rN-90H2'W, 
4  Aug  1950,  D.B.O.  Savile  &  C.T.  Watts  1277  (DAO);  Rasmussen  Lowlands.  S  of  Murchison  Lake, 

68°05'43.8"N-92°39'22.8"W,12Jul  1994,  VJohn,s(on  I  (DAO).  Manitoba:  Vicinity  of  Churchill,  58°46'N- 

94°10'W,  14 Jul  19%,  W.B.  Schofield  &  H.A.  Crum  6664(CAN);  idem,  IBJul  1956,  W.B.  Schofield  &  H.A. 

Crum  6825  (CAN);  Reindeer  Lake,  Sawbill,  57°37'N-101H4'W,  4  Aug  1951,  W.K.W.  Baldwin  2327 

(MICH);  Wasagaming,  South  Onanole,  50°37'N-99°58'W,  8  Jun  1967,  W.K.W.  Baldwi  n  10900  (MICH); 
York  Factory  22-26  Jul  1949,  H.j.  Scoggan  5993  (CAN);  idem,  20  Jul  1949,  H.].  Scoggan  5929  (CAN). 

Ontario: Cape  Henrietta-Maria,  Hudson  Bay  55°10'N-82°20'W,12-18Jull979,R.  A. Sims2699B{MiCH); 

Cochrane  district,  50°00'N-83°42'W,  10 Jul  1979,  /./.,  Rilcy  /t}576(CAN);  5  km  N  of  Kesagami  River, 

50°14'N-80°I2'W,  22  Aug  1983,  D.E  Bninton  4595(CAN);  Hudson  Bay  lowlands,  Attawapiskat  River, 

53°08'N-83°18'W,  12Jun  1957,  A.E.  Porsild,  W.K.W.  Baldwin,  H.  &  G.  Sjors  200060  (CAN);  Thunder  Bay 

District,  Fort  William,  48°24'N-89°16'W,  4  Jun  1972,  W.  Hcirtlcy  1509  (CAN);  City  of  Thunder  Bay 
NW  side  of  Expressway  in  Northwood  area  of  Intercity  fen,  5  Jul  1978.  C.E.  Garion  18297  (DAO); 

Thunber  Bay  Districy,  Little  Postagoni  Lake,  2  Aug  1960,  C.  E.Garton  7938(DAO);  S of  Wabusk  Island, 

about  25  km  W  of  Cape  Henrietta-Maria,  55°10'N-82°50'W,  19-20 Jul  1979,  R.A.  Sims  2736 A  (MICH). 

Quebec:  Nunavik,  Nouveau-Quebec,  Lac  Elizabeth,  55°40'N-75°34'W,  14  Aug  1977,  G.  L£mieux21031 

(QFA  (2  collections),  CAN);  Poste-dedaBaleme.  55°17'N-77°46'W,  22  Jul  1969,  S.  Bnsson  &  P.  Forest 

20502 (QUE,  QFA);  idem, rive  N,  3 1/2  mi  a  I'E  du  poste,  11  Aug  1970,5.  Bnsson  &P.Eorest  22380 (SFS); 

Territoire  du  Nouveau-Quebec.  55°46'N-76°f3'W,  26  Aug  1990,  J.  Deshaye  901593  (QUE);  Riviere 

Chukotat.  ca  2  km  au  N,  14  km  au  SSO  du  lac  Hubert,  6l°I938"N-76°2L49"W,  8-9  Jul  2003,  J.F. 

Duchesne  s.n.  (QUE);  Riviere  Korak,  60°58'N-76°58'W,  29  Jul  1987,  L  Dion  K9-4  (QFBE);  Riviere 

Povungnituk,  6I°26'04"N-73°5606"W,  7  Aug  1998,  N.  Dignard  98-159  (QUE);  Riviere  Puvirnituq, 

environ  4  km  au  SO  du  lac  Vaillant,  61°25'30"N-73°5L35"W,  7  Aug  1998,  R.  Gaiithier  98-148  (QFA); 
Bale  James,  Fort  George,  5  Aug  1950,  E.  Lepage  J2572(QFA,  2  collections);  idem,  9  Aug  1950,  Iz.  Lepage 

]2638(QFA,  2 collections);  Baiejames,  pointe  Mesakonan,  baie  Hannah,  5r33'N-79°32'W,  16  Aug  1958, 

A.  Dutilly&E.  Lepage  36739 (QFA);  Gaspc  Co.:  Tabletop  Mts.,  headwaters  of  the  Magdalen  River,  1000- 
1050  m.  alt.,  9  Aug  1906,  M.L.  Fernald  &j.E  Colli  ns  73180 (CAN, MT);  Tabletop  Mts.,  Mt.  Auclair,  ca.l200 

m.  alt.,  10  Aug  1923,  M.L.  Eernald  &  L.B.  Smith  25603 (CAN,  MT).  Labrador:  Battle  Harbour,  |52°l6'Nl 

24  Aug  1871,  C  Waghorne  16366-2  (CAN).  New  Brunswick:  Kent  Co.:  near  Rexton,  13  Jul  1957,  EC. 
Smith  el  al.  J64J8(CAN.  DAO).  Nova  Scotia:  Cumberland  Co.:  West  Advocate,  I2jun  1950,  E.G.  Smith 

et  al.  3iD9(CAN).  UNITED  STATES.  ALASKA:  Nome  River,  1  mi  from  the  sea,  5Jul  f947,  A.  Duti/ly  E. 

Lepage  &  H.  O'Neill  20806  (QFA).  MINNESOTA.  Becker  Co.:  Itasca  Park,  E  side  of  road  to  Niorison 
Lake,  4Jul  1933,J.B.  Moyle  727(MINN).  Beltrami  Co.:  10.8  mi  N  of  Waskish  P.O..  I3Jul  1975,  G.B.  OMm hey 

4979(MINN).  Blue  Earth  Co.:  bogs,  11883],  j.R.Sanl)frgs.n.(MlNN).  Cass  Co.:  near  Swamp  Lake,  lOJul 

1995,;.  Boe  95071001  (MINN).  Clearwater  Co.:  along  Co.  Rt.  39,  about  1  mi  N  of  Rt.  113, 11  Jun  1991,  V.  E. 

McNeilus 91-406 iWnS).  Hennepin  Co.:  about  1.5  mi  SE  of  Chanhassen,  4  Aug  1992,  W.K.  Smith  21238 
(MINN).  Hubbard  Co.:  Itasca  Park,  10 Jul  1929,  C.  O.  Rosendahl  5908(MINN).  Lake  of  the  Woods  Co.: 

Browns  Lake  area,  Brown's  Creek  Trail,  21  Jun  1979,  J.S.  Boe  328  (MINN);  idem,  SE  of  Mud  Lake,  21  Jul 
1980,  PH.  GkiserJ300(MINN).  Morrison  Co.:  Camp  Ripley  Military  Reservation,  4Jun  1991,  B.  Delcidey 

9I082(MINN).  Roseau  Co.:  Roseau  River  Peatland,  about  18  mi  NW  of  Roseau,  14Jun  1984,  W.R.  Smith 

9181  (MINN).  Stearns  Co.:  6  mi  S  of  St.  Augusta,  21  May  1998,  M.D.  Lee  MDL2056  (MINN).  St.  Louis 

Co.;  Cruiser  Lake  Trail,  48°28'22"N-92°48'49"W  4  Aug  1977,  M.R.  Smith  466  (MINN);  idem,  Highway 
53,  S  of  Kabetogama,  12  Jun  1950,  0.  Lakela  10363  (MINN).  Wright  Co.:  by  Hwy  55  on  the  SE  side  of 

Maple  Lake,  16  Jun  1998,  M.D.  Lee  &  D.  Wovcha  MDL2140(MINN).  WISCONSIN.  Ashland  Co.:  Long 

Island,  lake  Superior,  S  of  Madeline  Island,  10  Jun  1972,  R.G.  Koch  7378  (WIS).  Bayfield  Co.:  NW  of 

Eagle  Lake,  10  Jul  1996,  E.j.Judziewicz  1)958  (WIS).  Douglas  Co.:  SW  side  of  junction  of  Co.  A  and 
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Empire  Wilderness  Road.  24  Jul  1996,  E.j.Judziewicz  JJ979(WIS).  Iron  Co.:  W  side  of  old  rail  road 

grade  at  Sandrock,  17  Jul  1996,  EJJudziewicz  11938  (WIS). 

4.  Eriophorum  xmedium  Andersson  subsp.  album  J.  Cayouette,  subsp.  nov.  (E. 
russeolum  subsp.  leiocarpum  x  E.  scheuchzeri  subsp.  scheuchzeri)  type 

CANADA.  NUNAVUT:  Baffin  Island,  Nettiling  Lake,  66°40'N-70°W,  28Jul  1925, J.  Dewey Soper 
s.?i.  (i  lOLOTYPE:  CAN  25686). 

A  subspeciei  typica  setis  albis  vel  subcremeis,  (10-)22-32  mm  longis  differt.  Verosimiliter  hybrida 
inter  Eriophorum  russeolum  subsp.  leiocarpum  et  Eriophorum  scheuchzeri  subsp.  scheuchzeri. 

Plantae  perennes  rhizomatibus  abbreviatis  vel  elongatis.  Culmi  erecti,  laeves,  teretes,  22-40  cm  altii, 

0.8-1.1  mm  diametro  sub  spiculis.  Vagina  superior  culmi  media  parte  inferiore  inserta,  raro  ad  me- 
dium, foliis  0.3-17  mm  longis,  0.3-0.8  mm  latis,  vel  nuUis.  Spiculae  unicae,  fructificatione 

hemisphaericae,  ovoideae  vel  obovoideae,  1.6-4  cm  altae,  setis  albis  vel  subcremeis.  Squama  sterilis 

infima  7.1-11.5  mm  longa.  Squamae  fertiles  medianae  cum  proximale  parte  breviore,  0.5-1.7  mm  longa, 

9-34%  squamae  totae  longitudinis  delemitante,  albida,  pallide  viride  vel  pallide  ferruginea,  cum 

media  parte  anguste  triangulariter  atrata,  cum  marginibus  et  apice  anguste  hyalinis,  0.6-1.1  mm  latae, 

sc(uamae  media  parte  inferiore  maxima  latitudme.  apice  acuminato.  0.15-0.3(-0.4)  mm  lato  ad  0.2 

mm  infra  apicem.  Setae  hypogyneae  (10-)22-32  mm  longae.  Antherae  0.9-1.6  mm  longae.Stigmatum 

rami  tres  vel  quatuor.  1.0-2.2  mm  longi.  Achenia  glabra,  anguste  obovoidea  vel  ellipsoidea,  0.6-0.9 

mm  lata,  rostro  recto  vel  curvato,  praecipue  cylindrico,  basi  0.1  mm  lato.  Figs.  15-17. 

Herbs  perennial  with  short  to  elongate  rhizomes.  Vegetative  shoots  1-2,  6-24 
cm  high,  leaf  margins  mostly  glabrous.  Stems  erect,  glabrous,  terete  in  cross 

section,  22-40  cm  high,  0.8-1.1  mm  in  diameter  below  the  inflorescence.  Leaves 
basal  and  cauline  2-6.  Proximal  sheaths  beige-brown  to  reddish  brown,  with 
orange-brown  spots  on  distal  membranous  parts,  ligules  acute.  Highest  distal 

sheath  situated  below  the  medial  part  of  the  stem,  rarely  near  the  middle,  2.2- 
2.9  mm  wide,  with  blades  reduced  or  lacking.  Blades  of  proximal  sheaths  flat  to 

slightly  cymbiform,  120-150  x  0.8-0.9  mm,  glabrous,  the  apex  obtuse.  Blades  of 
distal  sheaths  0.3-17  x  0.3-0.8  mm,  or  lacking.  Spikelets  solitary,  hemispheri- 

cal, ovoid  or  obovoid  at  maturity  (Fig.  15),  1.6-4.0  x  2.0-4.5  cm,  with  about  150 
florets.  Proximal  scales  3-5,  without  florets.  First  proximal  scale  dark  olive-green 

or  blackish,  becoming  brown-hyaline  or  brown-beige  in  distal  and  marginal 

parts,  ovate  to  ovate-lanceolate,  7.1-11.5  x  2.6-3.7  mm,  with  3-5  brov/n  to  or- 
ange-brown nerves  converging  below  the  apex,  acuminate.  Medial  fertile  scales 

with  a  reduced  proximal  part  (Fig.  16),  0.5-1.7  mm  long,  averaging  9-34%  of 

total  scale  length,  whitish,  pale  green  or  pale  beige,  with  the  medial  part  black- 
ish forming  a  narrow  triangle  (Fig.  16b),  with  marginal  and  distal  parts  reduced- 

hyaline  (Figs.  16a-b),  lanceolate,  3.8-6.7  x  0.6-1.1  mm,  the  widest  part  mostly 
below  the  middle,  with  1  incomplete  nerve,  acuminate,  0.15-0.3(-0.4)  mm  wide 
at  0.2  mm  below  the  apex.  Perianth  of  about  50  hypogynous  bristles,  white  to 

dull  white  (Fig.  15),  (10-)22-32  mm  long.  Stamens  with  filaments  about  as  wide 

as  perianth  bristles,  anthers  yellow-green,  0.9-1.6  mm  long.  Styles  with  3(-4) 
stigmatic  branches  mostly  closed  at  maturity,  branches  1.0-2.2  mm  long.  Achenes 
beige-brown  to  orange-brown  (Fig.  17),  narrowly  obovoid  or  narrowly  ellipsoid. 
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compressed-trigonous  or  slightly  biconvex,  glabrous,  slightly  lustrous,  1.9-2.5  x 

0.6-0.9  mm,  base  cuneate,  apex  obtuse,  with  a  straight  (Fig.  17b)  or  obhquc  (Fig. 

17a)  beak,  mostly  cylindrical,  0.2-0.-3  mm  long,  0.1  mm  wide  at  base.  Figs.  15-17. 

Disl  ri  hul  ion.— This  nothosubspccics  is  currently  known  only  in  northeast- 
ern Canada,  trom  continental  Nunavut  (Chesterfield  Inlet),  the  Nunavut  part  of 

the  Arctic  Archipelago  (Baffin  and  Southampton  Islands,  from  63°N  to  66°N), 
south  to  northern  Quebec  (Nunavik),  in  the  northernmost  part  of  the  peninsula 

(61°N-62°N)  and  at  treelme  near  Hudson  Bay  (57°N-58°N).  Since  the  sympatric 
range  ol  the  two  parental  taxa  covers  large  parts  ot  the  Nuna\'Ut  and  Northwest 
Territories,  the  western  Canadian  provinces,  Alaska,  and  eastern  to  western  parts 

ot  Russia,  E.  y medium  subsp.  album  is  Hkely  to  be  discovered  in  some  ol  these 

major  areas.  Nevertheless,  no  specimen  from  outside  of  northeastern  Canada  has 

yet  been  identilied  as  this  hybrid  subspecies  (Novoselova  pcrs.  comm.).  There  is  a 

slight  possibility  that  the  ta.xon  described  trom  Alaska  as  /:.  russcolum  var. 

albidum  by  Nylander  (1846:  10)  and  bcarmg  "narrowly  lanceolate  scales"  could 
refer  to  that  new  nothosubspecies,  but  the  type  should  be  searched  and  examined. 

D;.scu,s,si()/i.— A  grouping  among  specimens  that  did  not  fit  the  normal  varia- 
tion ot  either  H.  russeolum  subsp.  Iciocarpu m or  H. schcuchzcn  subsp. ^chcuchzcri 

was  perceived  and  lormally  given  the  taxonomic  status  of  a  new  nothosub- 
species. Although  ditlerent  Irom  these  taxa,  the  specimens  sliarcd  most  of  the 

characteristics  ol  E.  xmediu?ri  subsp.  medium  except  tor  the  color  of  the  spike- 
lets  and  the  length  of  the  stigmatic  branches  (Table  1).  The  two  subspecies  of  E. 

xmedium  share  size,  shape,  apex,  color  pattern,  and  maximum  width  below 

the  middle  of  the  medial  fertile  scales  (Figs.  5, 16);  medium-sized  antiiers  (0.9- 
L6  mm);  and  i  mportant  achene  characters  (shape,  width,  beak  width  and  shape) 
(Table  1,  Figs.  6, 17).  The  shared  characters  are  intermediate  between  those  of  E. 

russeolum  subsp.  Icuuxirpum  and  E.  scheuchzeri  subsp.  seheuehzeri.  Fven  if 

some  characters  ol  the  hybrid  subspecies  overlap  with  extremes  of  variation  of 

E.  yusseolum  subsp.  leioearpum,  1  prefer  to  consider  this  taxon  as  a  hybrid  be- 
cause many  characters  are  intermediate  between  those  of  the  two  parental  taxa 

(Table  1).  A  similar  situation  has  been  encountered  and  studied  in  a  few  Arctic 

Ranunculus  hybrids  (Cayouette  et  al.  1997). 

Some  specimens  cited  as  paratypes  have  been  previously  considered  by 

other  authors  as  hybrids  or  potential  hybrids  involving  the  whitish  E.  russeolu  m 

and  E.  scheuchzeri.  I\~)lunin  so  annotated  several  specimens  from  Nuna\'ut 
(CAN)  and  later  discussed  the  possibility  ot  h)  ru.s.sco/um-F.  schcuthzen  hy- 

bridization (l\ilunin  1940:  100).  Boivin  (1992)  cited  one  Polunin  collection  of 

the  then  undescribed  E.  xmedium  subsp.  album  from  Nunavut  as  aparatypc  of 
E.  xgauthieri,  a  taxon  that  Boivin  believed  to  be  an  E.  chamissonis  x  E. 

scheuchzeri  combination.  All  these  published  remarks  match  the  description 

of  E.  xmediuui  subsp.  album. 

A  lorirr  ol  t(  xmedium  subsp.  mediun]  with  white  spikelets  known  as  f. 



CAYOUETTEJAXONOMYOFERIOPHORUMRUSSEOLUM-SCHEUCHZERI  COMPLEX  809 

candidum  (Norman)  Blomgren,  has  been  described  f  rom  Scandinavia  (Hylander 
1982).  Although  not  yet  known  in  North  America,  this  form  may  be  expected 

in  the  vicinity  of  the  treelme  in  northern  Quebec,  vv'here  the  two  subspecies  of 
E.  russeolum  coexist  with  E.  scheuchzeri.  In  the  event  of  its  discovery  there,  £. 

X  medium  subsp.  medium  f,  candidum  might  be  mistaken  for  E.  xmedium  subsp. 
album.  To  avoid  any  possible  confusion,  I  have  selected  a  type  specmien  for  E. 
X  medium  subsp.  album  from  Nunavut  (Baffin  Island),  where  only  E.  russeolum 

subsp.  leiocarpu  m  is  sympatric  with  E.  scheuchzeri  subsp.  scheuchzeri.  To  date, 
all  specimens  of  subsp.  album  collected  at  the  treeline  in  northern  Quebec  have 

turned  out  to  be  similar  to  the  type  specimen  selected  from  Baffin  Island  (66°N). 
As  for  the  typical  hybrid  subspecies,  some  paratypes  of  E.  x  medium  subsp. 

album  have  been  seen  with  good  mature  achenes,  indicating  that  subsp.  album 

has  perhaps  become  a  stabilized  orthospecies  of  hybrid  origin  in  some  areas. 
Further  investigations  are  needed  to  clarify  this  interpretation. 

Paratyi'i;s,  CANADA.  Nunavut:  BalTin  Island, Clyde,  15 Sep  1936, N. Pohinin  2.599(CAN);  idem,  Frobisher 

Bay.  head  of  Tarr  Inlet,  24  Jul  1965. 1  A.  McLaren  .34  (CAN);  idem,  Frobisher  Bay,  vicinity  of  Air  Base,  18 

Jull953,VC  Wvii)ie-&lvv[(rtis 9324 (.CAN J;  idem.  Lake  Harbour,  2(i-28Jui  1936,  N.Po/nnm  l!72{GHk 

Chesterheld  Inlet,  1/2  mi  N  W  of  settlement,  63°2rN-90°2rW,  15  Aug  1950,  D.B.O.  Savile  &C.T.  Walls 

J437(DAOJ;  Southampton  Island,  Coral  Harbour,  64°10'N-83°15'W,  IJul  1976, 5.  While  761093  (TRIE). 
Quebec:  Nunavik,  Cratere  du  Nouveau-Quebec,  61°2218"N-74n0'30"W,  28  Jul  2000,  N.  Dif^nard  &]. 

Gagnon  00-/74  (QUF.j;  Golfe  de  Richmond,  1971-1973,  5.  Pciyfttc  ct  al  GR-J21  A  (QFA,  mixed  with  li. 

scheuchzeri);  environs  d'lvujivik,  62°24'N-77°55'W,  28  Jul  1984.  M.  Bhndeau  84435  (Hb.  Blondeau, 

QFA);  lac  Chavigny  entre  le  lac  Chavigny  et  le  lac  au  sud,  58°03'N-75°05'W,  29Jul  1982,J.  Cayouelte 

J82-212  (DAO,  QFA);  riviere  Boniface,  9.5  km  a  I'ouest  de  la  Passe  du  Loup.  57°45'10"N-76°20'25"W,  21 

Jul  1991,  M.  Garneau  9I-40.5-M(QFAj;  idem,  riviere  Boniface,  tron(,-on  de  la  riviere  a  I'ouest  de  la  Passe 
du  Loup,  57°45'10"N-76°20'25"W,  25Jul  1991,  M. Garneau  9M96-M (QFA);  au  nord  de  la  petite  riviere 

Puvirnituq,  61°26'N-75°15'W,  16Jul  1985,  L  Dion  /.J-4  (QFBE);  territoire  du  Nouveau-Quebec.  56E39'N- 
74E51 W,  5  Sep  1989,  J.  De.shaye  FOR89-85  (QUE). 

5.  Eriophorum  scheuchzeri  Hoppe  subsp.  scheuchzeri,  Bot.  Taschenb.  104,  plate 
7.  1800.  Tvi'R:  ALISTRIA  ("...  am  Tuscher  Tauern")  (HOLOTYPE:  W,  monocots  destroyed,  see 
Holmgren  et  al.  1990). 

I-lerbs  perennial  with  short  to  elongate  rhizomes.  Vegetative  shoots  1-3, 5-30  cm 
high,  leaf  margins  glabrous.  Stems  erect,  glabrous,  terete  in  cross  section,  9-42 
cm  high,  0.6-1. 5(-1.8)  mm  in  diameter  below  the  inflorescence.  Leaves  basal  and 

cauline  3-5.  Proximal  sheaths  pale  green  at  first,  becoming  pale  or  dark  orange- 
brown,  with  orange-brown  spots  on  distal  membranous  parts,  ligules  acute  or 
obtuse.  Highest  distal  sheath  very  often  situated  below  the  medial  part  of  the 

stem,  2.1-3.6  mm  wide,  with  blades  reduced  or  lacking.  Blades  of  proximal  sheaths 

flat  to  slightly  cymbiform,  25-130  x  0.5-1.4  mm,  glabrous  or  rarely  scabrous  in 

distal  parts,  the  apex  mostly  acute.  Blades  of  distal  sheaths  shorter,  0.2-55  x  0.2- 
1.0  mm,  or  lacking.  Spikelets  sohtary,  typically  hemispherical  at  maturity  (Fig. 

7),  1.0-3.0  x  1.4-4.5  cm,  with  150  or  more  florets.  Proximal  scales  5-6,  without 

florets.  First  proximal  scale  olive-brown  or  blackish,  becoming  pale  brown,  yel- 
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lowish  brown  or  pale  beige  in  distal  parts,  and  pale  beige  or  hyaline  on  the  mar- 

gins, widely  lanceolate  or  ovate,  5-12  x  1,6-4.3  mm,  with  4-9  beige  or  olive  nerves 
converging  below  the  apex,  acuminate.  Medial  fertile  scales  with  a  short  proxi- 

mal part  (Fig.  9),  0.1-0.9  mm  long,  averaging  2-25%  of  total  scale  length,  pale 
green  or  whitish,  with  the  medial  part  blackish  or  dark  gray,  with  margmal  parts 

blackish  (Fig.  9a)  or  narrowly  hyaline  (Figs.  9b-c),  and  the  distal  part  dark  or 
hyaline,  narrowly  lanceolate,  3.2-5.3  x  0.4-1.0  mm,  the  widest  part  below  the 
middle  or  close  to  the  base,  with  width  at  the  middle  0.3-0.7(-0.9)  mm,  with  1 

incomplete  nerve,  narrowly  acuminate,  0.05^0.1(-0.2)  mm  wide  at  0.2  mm  below 
the  apex.  Proximal  fertile  scales  very  similar  (Fig.  8),  blackish,  with  well-delim- 

ited narrow  hyaline  margins  (Fig.  8b)  or  with  hyaline  margins  lacking  (Fig.  8a). 

Perianth  of  about  30  hypogynous  bristles,  white  or  cream  white  (Fig.  7),  15-25 
mm  long.  Stamens  with  filaments  about  as  wide  as  perianth  bristles,  anthers  yel- 

low or  pale  yellow,  0.35-0.8  mm  long.  Styles  with  3(-4)  stigmatic  branches  barely 
open  at  maturity,  branches  0.5-1.3  mm  long.  Achenes  beige-brown  to  olive-brown 
(Fig.  10),  narrowly  obovoid,  obscurely  trigonous,  slightly  biconvex  or  plano-con- 

vex, glabrous,  slightly  lustrous,  1.7-2.4  x  0.5-0.85  mm,  base  cuneate,  apex  acute, 
with  a  beak  more  often  oblique  or  curved  (Fig.  10b)  than  straight  (Fig.  10a),  mostly 

cylindrical,  0.15-0.4  mm  long,  0.05-0.1  mm  wide  at  base.  Figs.  7-10. 
Dist  ribution—Eriophorum  scheuchzeri  was  recently  subdivided  into  two 

subspecies  by  Novoselova  (1994b),  and  the  typical  subspecies  is  very  common 
and  widespread  in  the  southern  parts  of  the  Arctic  zones.  Eriophorum 

scheuchzeri  subsp.  scheuchzeri  is  an  arctic-alpine  circumpolar  taxon 
(Novoselova  1994a,  1994b).  In  North  America,  it  covers  both  Arctic  and  Boreal 

zones  (Flulten  and  Fries  1986).  In  northeastern  North  America,  it  is  sympatric 

with  both  subspecies  of  E.  russeolum,  ranging  southward  to  Labrador,  New- 

foundland, and  the  southern  reaches  of  James  Bay  at  about  51°N  (Scoggan  1978). 
Discussion.— The  typical  subspecies  ol  E.  scheuchzeri  differs  from  other 

rhizomatous  taxa  with  solitary  whitish  spikelets,  including  their  hybrids  with 

the  two  subspecies  of  £.  russeolum,  by  having  the  shortest  anthers  (0.35-0.8  mm) 

and  the  narrowest  (0.4-1.0  mm)  and  the  most  narrowly  acuminate  medial  fer- 
tile scales  (Table  1,  Fig.  9).  These  scales  are  dark  gray  or  blackish  with  narrow 

hyaline  margins  or  with  hyaline  margins  absent.  Achenes  are  narrowly  obo- 
void, obscurely  trigonous,  their  beaks  narrowly  cylindrical,  and  more  often 

oblique  than  straight  (Table  T  Fig.  10).  The  main  differences  between  subsp. 
scheuchzeri  and  subsp.  arcticum  are  given  in  Table  2. 

6.  Eriophorum  scheuchzeri  Hoppe  subsp.  arcticum  Novoselova,  Bot.  Zurn.  (St. 
Petersburg)  79(4):112. 1994.  T  YPI::  RUSS1A.Jeni.SSEJ.sk.  hibernaculum  inter  sinus  Wildu 

et  Stellingii.  23Jul  19^,  /.  'ir2hfme,sljy.35(l  lOLOTYPE:  LE,  not  seen). 

Herbs  perennial  with  short  to  elongate  rhizomes.  Vegetative  shoots  1-3, 4-7  cm 

high,  leaf  margins  glabrous.  Stems  erect,  glabrous,  terete  in  cross  section,  11-28 
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cm  high,  0.7-1.6(-1.8)  mm  in  diameter  below  the  inflorescence.  Leaves  basal  and 

cauline  1-4.  Proximal  sheaths  apple  green  first,  becoming  pale  orange-brown, 
with  or  without  orange-brown  spots  on  distal  membranous  parts,  ligules  acute 
or  obtuse.  Highest  distal  sheath  most  often  situated  below  the  medial  part  of 

the  stem  or  near  the  base,  2.2-3.4  mm  wide,  with  blades  reduced  or  mostly  lack- 
ing. Blades  of  proximal  sheaths  flat  to  slightly  cymbiform,  15-80  x  0.5-1.1  mm, 

glabrous,  the  apex  mostly  obtuse.  Blades  of  distal  sheaths  shorter,  2-20  x  0.4- 
0.8  mm,  or  mostly  lacking.  Spikelets  solitary,  typically  spherical  (Fig.  11)  or 

slightly  flattened  at  maturity,  1.5~2.5  x  1.5-4.0  cm,  with  100  or  more  florets. 
Proximal  scales  1-4,  without  florets.  First  proximal  scale  blackish,  becoming 
pale  brown  or  pale  beige  in  distal  parts,  with  well  developed  hyaline  margins, 

ovate-lanceolate,  6-9  x  2.9-4.2  mm,  with  3-7  brown  or  gray  nerves  converging 
below  the  apex,  acute.  Medial  fertile  scales  with  a  short  proximal  part  (Fig.  13), 

0.5-1.0  mm  long,  averaging  8-21%  of  total  scale  length,  pale  green,  pale  brown 
or  blackish,  with  the  medial  part  grayish  or  dark  gray-brown,  with  marginal 
parts  dark  (Fig.  13b)  or  narrowly  hyaline  (Fig.  13a),  and  the  distal  part  dark  or 

hyaline,  lanceolate,  4.0-6.0  x  0.7-1. 5(-l. 7)  mm,  the  widest  part  below  the  middle, 
with  width  at  the  middle  (0.5-)  0.7-1.4(-1.6)  mm,  with  1  incomplete  nerve, 
acuminate,  0.1-0.25(-0.3)  mm  wide  at  0.2  mm  below  the  apex.  Proximal  fertile 
scales  different  (Fig.  12),  bicolor,  with  lower  and  medial  parts  dark  but  gradu- 

ally passing  into  various  tones  of  gray  and  conspicuous  marginal  and  distal 

hyaline  areas.  Perianth  of  25-40  hypogynous  bristles,  white  (Fig.  11),  16-25  mm 
long.  Stamens  with  filaments  about  as  wide  as  perianth  bristles,  anthers  yellow 

or  pale  yellow,  0.6-1.0  mm  long.  Styles  with  3  stigmatic  branches  barely  open  at 
maturity,  branches  0.7-1.5  mm  long.  Achenes  orange-brown  to  dark  reddish- 
brown  (Fig.  14),  narrowly  obovoid,  mostly  biconvex  or  slightly  plano-convex, 
glabrous,  mostly  dull,  1.5-2.2  x  0.5-0.7(^0.9)  mm,  base  cuneate,  apex  acute,  with 
a  beak  more  often  oblique  or  curved  (Fig.  14a)  than  straight  (Fig.  14b),  mostly 

cylindrical,  0.15-0.3  mm  long,  0.05-0.1  wide  at  base.  Figs.  11-14. 
Distribution— Like  Eriophorum  scheuchzeri  subsp.  scheuchzcri,  subsp. 

arcticum  is  at  least  partially  circumpolar,  according  to  Novoselova  (1994a, 

1994b),  but  its  range  is  more  High  Arctic  than  the  typical  subspecies,  as  is  illus- 
trated by  its  distribution  in  northern  Russia.  Novoselova  claims  that  subsp. 

arcticum  ranges  across  Alaska,  Arctic  North  America  and  Greenland.  My  re- 
sults confirm  its  presence  in  the  Canadian  High  Arctic  Nunavut  (from  at  least 

67°N  to  81°N)  and  establish  its  southern  limits  on  islands  in  Hudson  Bay  and  in 

Arctic  Quebec  at  latitude  59°N  or  60°N  (see  specimens  examined).  Since  one 
cited  collection  is  from  Port  Burwell,  Quebec,  its  presence  in  adjacent  northern 
Labrador  is  expected,  but  no  specimen  has  yet  been  positively  identified. 

Discussion.— Differences  between  the  two  subspecies  were  pointed  out  by 
Novoselova  (1994b).  Since  no  North  American  specimens  of  subsp.  arcticum 
were  cited  in  her  work,  the  attempt  was  made  to  uncover  voucher  collections  of 
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the  subspecies  in  order  to  discover  the  most  usclul  characters  to  differentiate 
between  the  two  E.  schcuchzcri  taxa.  The  results  are  highlighted  m  Table  2  and 

have  been  conf  irmed  by  Novoselova  (pers.  commj.  The  best  characteristics  were 
noticed  in  the  color  pattern  ol  the  proximal  fertile  scales  (Figs.  8, 12),  and  in  the 
widths  ol  the  medial  lertile  scales  if  tneasured  near  the  middle  of  the  scales 

and  at  0.2  mm  below  the  apex  (Figs.  9, 13).  Scafes  were  wider  in  subsp.  curticum 
and  acuminate  (Fig.  13),  instead  of  being  narrowly  acuminate  (Fig.  9)  as  in  the 
typical  subspecies.  Mature  spikelets  tended  to  be  spherical  (Fig.  11)  in  subsp. 
arcticum,  rather  than  hemispherical  (Fig.  7)  as  in  subsp.  schcuchzcri.  A  color 

ditlcrence  was  observed  in  mature  achenes  (Table  2,  Figs.  10, 14).  At  the  south- 
ernmost limit  of  E.  schcuchzcri  subsp.  arcticum  and  elsewhere  in  the  sympatric 

range  of  the  two  subspecies,  a  lew  specimens  tend  to  be  ol  intermediate  nature. 
Since  only  a  lew  voucher  specimens  ol  subsp.  arcticum  were  collected 

within  the  borders  of  Quebec,  1  have  proposed  that  it  be  added  to  the  provincial 
list  ol  threatened  and  endangered  vascular  plant  species. 

Specimens  e.xamined.  c;anada.  Nunavut:  Axel  Heiberg  Island.  7^)  "54'  N-87"43'  W.  I0  |ul  l'-)80,  G.W. 
Scottcr&S.  C.  Zohai  4504S{DAO):  Bailm  Island,  head  of  Clyde  Fjord,  Jul  1950,  M.h.  Hiilcji:  40(W1S); 

Devon  Island,  Truelox'c  Lowland,  75°38'  N-84°30'  \V,  24  |ul  1989,  B.C.  I'orhc^  70  iDAO):  Cambridge 

Bay.  b'-J^O  5'  N- 104^50'  \V,  7  Aug  1050, 1:.H.N.  Smith  &C,.K.  Swcalman  42(nAC)J:  nllcsmcre  IsLuul.  east 

toast,  between  Baird  Inlet  and  Tanquary  Glacier,  78°29  N-76°  31'  VV,  20Jul  1979, J.  Bndgland  M-ii.DAOX 

idem.  Eureka.  80°01'  N-86°00'  W.  19  Aug  1953,  P.F.  Bni^i^cman  697  (DAO);  idem.  Eureka.  79°59'  N- 

85°50'  W,  lti-18  Jul  1980.  C.W.  Scotler  &  S.C.  Zoltai  -^5292  (DAO);  idem.  Hazen  Camp.  81H9  N-71°2r 

VV,  0  |ul  l'-)(->2,  D.B.f. ).  Savile  4583(DAO);  idem,  Skraeling  Island,  78°36.5'  N-75°38.5'  W,  20Jul  1981,  W. 
Blake JY.  24-/  i,DAc)J;  Ottawa  Islands  fwrongly  considered  as  North  Sleeper  Islands,  see  Morisset  and 

Payette  (1980)1,  2  Aug  1939,  G.  Cavdna- 39891  /a](MT,  QFA);  idem  hiot  N.  Sleeper  Islands].  59°17'  N- 

80°40'  W,  2  .Sep  1939,  A.  DuliWy.  H.  (rNciU.  &  M.  Dii/tui/i  cS7.5(i2  iQFA);  Ottawa  Island  Archipelago, 

Pattee  Island,  59°42'  N-80°09' W,  27  Aug  1939.  A,  Dutilly,  H,  O'Neill, cS'  M.  Puman  875J6 (CAN,  DAO, 

QFA,  SFS);  Prince  Charles  Island.  67"5r27"  N-75°06'07.2"  VV  7  Jul  1997.  V.  Johnston  97-J6.I  (DAO); 

Somerset  Island,  72°49'N-92°56'W,19|ul  1975,  .S.CZolicii  751  l.55(DAO);  Southhampton  Island,  Coral 

I  larbor,  b4°09'  N-83°18'  W,  Ih  )ul  1048,  W.J.  G)cl>'  )-34«(,DAO,  WIS).  Quebec:  environsd'Akulivik,  60°48' 

N-78°12'\V.8|ull985.  M.BIn/ulai  1(8.5060  (QFA);  environs  d'lvujivik,(i2'^'24'N-77°55'W.  17 Jul  1984, 

M.  Blondcau  842.55B  (QFA);  Ivujivik,  62°25'  N-78°05'  W,  23  Jul  1038,  iVl.  i)inn<ni  I<s74  (QFA),  Port 

Burwell,  C>0°21  N-(i4°50'  W,  30-31  Aug  1927,  M.  O.  Maltc  n8677(CANj. 

KI:Y  TO  TAXA  (INCLUDING  liRlOPHORUM  CHAMISSONIS  AND 

ATYPICAL  E.  RUSSlzOLUM  SU\^S?.  RL'SSUOLUm) 

1.  Spikelets  with  dark  to  pale  orange  brown  bristles. 

2.  Medial  fertile  scales  0.7-1.3  mm  wide,  acuminate,  0.1-0.3  mm  wide  at  0.2  mm 

beiow  the  apex;  achenes  narrowly  obovoid,  glabrous;  hypogynous  bristles  SO- 

SO,  1  5-20  mm  long    Eriophorum  xmedium  subsp  medium 

2.  Medial  fertile  scales  1 .2-2.2  mm  wide,  acute,  rarely  obtuse  or  acuminate,  0.2  - 

0.5(-0.9)  mm  wide  at  0.2  mm  below  the  apex;  achenes  obovoid  or  ellipsoid,  gla- 

brous or  scabrous;  hypogynous  bristles  50-80, 25  -40  mm  long. 

3.  Anthers  1.5-3.1  mm  long;  medial  scales  with  conspicuous  hyaline  margins 

and  apex,  the  widest  area  near  the  middle  or  above;  spikelets  typically  obo- 

void,with  dark  to  pale  orange-brown  bristles    Eriophorum  russeolum 
subsp  russeolum 
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3.  Anthers  0,7-l,6(-1,9)  mm  long;  medial  scales  often  with  reduced  hyaline 

margins  and  apex,  the  widest  area  not  above  the  middle;  spikelets  various, 

spherical, obovoid,  or  hemispherical,  with  pale  beige-brown  to  darker  bristles. 

4  Spikelets  spherical, with  pale  beige-brown  bristles;fir5t  proximal  scale  12- 

23(-30)  mm  long;  stem  below  the  inflorescence  1 .0-2.2  mm  wide;  medial 

scales  covered  with  small  reddish-brown  longitudinal  spots  in  hyaline  areas; 

achene  beak  rarely  curved;  western  North  America      Eriophorum  chamissonis 

4.  Spikelets  obovoid  or  hemispherical, with  pale  to  dark  orange-brown  bristles; 

first  proximal  scale  8-1 1  mm  long;  stem  below  the  inflorescence  0.6-1 .2 

mm  wide;  medial  scales  usually  without  reddish-brown  longitudinal  spots; 

achene  beak  frequently  curved;  amphi-Atlantic     atypical  Eriophorum 
russeolum  and/or  intermediates  between  E.  xmedium  and  E.  russeolum 

1 .  Spikelets  with  white  to  whitish  bristles. 

5.  Medial  scales  (0.8-)l  .0-2.4  mm  wide,  acute,0. 25-0.6  mm  wide  at  0.2  mm  below 

the  apex,  widest  mostly  at  the  middle  or  above,  with  well  developed  hyaline 

margins;  anthers  (1. 3-)  1.5-3.1  mm  long;achenes  ellipsoid  or  obovoid,  scabrous 

or  glabrous,  beak  base  0.1-0.2  mm  wide    Eriophorum  russeolum  subsp.  leiocarpum 

5.  Medial  scales  0.3-1.5(-1.7)  mm  wide,  acuminate  to  narrowly  acuminate,  0.05- 

Q.3(-0.4)  mm  wide  at  0.2  mm  below  the  apex,  widest  below  the  middle  or  close 

to  the  base,  with  frequently  reduced  hyaline  margin5;anthers  0.35-1 .6  mm  long; 

achenes  narrowly  obovoid,  always  glabrous,  beak  base  0.05-0.1  mm  wide. 

6.  Anthers  0.9-1. 6  mm  long;hypogynous  bristles  (10-)22-32  mm  long;stigmatic 

branches  1.0-2.2  mm  long   Eriophorum  xmedium  subsp. album 

6.  Anthers  0.35-1.0  mm  long;  hypogynous  bristles  10-25  mm  long;  stigmatic 

branches  0.5-1. 3(-l. 5)  mm  long     Eriophorum  scheuchzeri  s. I. 

7.  Spikelets  hemispherical;  proximal  fertile  scales  dark,  with  dark  margins  or 

reduced  hyaline  margins  sharply  differentiated  from  the  darker  parts;  me- 
dial scales  narrowly  acuminate  (usually  0.1  mm  wide  at  0.2  mm  below  the 

apex),  0.3-0.7(-0.9)  mm  wide  near  the  middle;  mature  achenes  beige 

brown  to  olive-brown,  slightly  lustrous    Eriophorum  scheuchzeri 

subsp.  scheuchzeri 

7.  Spikelets  spherical;  proximal  fertile  scales  bicolored,  with  lower  and  me- 

dial parts  dark  but  gradually  passing  to  various  tones  of  gray  and  con- 

spicuous marginal  and  apical  hyaline  area5;medial  scales  acuminate  (usu- 

ally 0.2  mm  wide  at  0.2  mm  below  the  apex),  (0.5-)0.7-l  .4(-l  .6)  mm  wide 

near  the  middle;  mature  achenes  orange-brown  to  dark  reddish-brown, 
mostly  dull    Eriophorum  scheuchzeri  subsp.arcticum 
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ABSTRACT 

Liatris graniinijolia  Willd.  is  the  name  generally  used  for  the  grass-leaved  gayfeather  of  the  south- 
eastern United  States.  Gray  (1884),  Gaiser  (1946),  and  Wilbur  (1962)  observed  that  the  name  Liairis 

pilosa  (Alton)  Willd.  apparently  applies  to  this  species  and  has  pnonty;  Fernald  and  Griscom  (1938) 

dissented,  but  the  present  study  concurs  that  /..  pilosa  should  replace  L.gramimJoUa  as  the  correct 

name.  A  lectotype  from  BM  is  designated  for  Liatris  (Serratula)  pilosa.  This  specimen  probably  was 

collected  in  New  Jersey  or  Delaware  and  apparently  represents  a  particularly  hairy  populational 

variant  of  the  species  that  occurs  in  the  area  but  that  intergrades  there  with  plants  more  characteris- 
tic of  the  species  in  the  broader  Atlantic  coast  region.  Two  taxa  that  have  been  identified  as  varieties 

of  L. graminijolia  are  here  treated  at  specific  rank:  Liatris  ekgar\tula  (Greene)  K.  Schum.  occurs  on 

the  Gulf  coastal  plain  in  Mississippi  (rare),  Alabama,  Florida,  and  Georgia;  Liatns  virgata  Nutt.  (= 
Licit  nsregimontis,LacinariasmaIIii)  occupies  an  intermediate  geographic  position,  ranging  in  South 

Carolina  and  Georgia  northward  through  western  North  Carolina  into  Virginia.  These  three  taxa 

differ  consistently  in  involucral  morphology  and  the  range  of  L  vi  rgata  is  geographically  juxtaposed 

between  L.  pi losa  and  L.  elegantula.  Intermediates  have  not  been  observed  in  areas  of  sympatry  at  the 

range  margins.  Liatris  coken  Pyne  6?  Stucky  is  a  fourth  member  of  this  group,  possibly  most  closely 

related  to  L.  virgata.  A  taxonomic  summary  is  provided,  including  nomenclature,  distribution  maps, 

ecological  summaries,  and  a  key. 

RESUMEN 

Liatris gramini/oha  Willd.  es  el  nombre  que  se  usa  generalmente  para  la  planta  del  Sureste  de  los 
Estados  Unidos.  Gray  (f884),  Gaiser  (1946),  y  Wilbur  (1962)  observaron  que  el  nombre  Lial  ris pilosa 

(Alton)  Willd.  aparentemente  se  aplica  a  esta  especie  y  tiene  prioridad;  Fernald  and  Griscom  (1938) 

disintieron,  pero  en  el  presente  estudio  se  concluye  que  L.  pilosa  debe  remplazar  a  L  grafTtini/oIia 

como  nombre  correcto.  Se  designa  un  lectotipo  de  BM  para  Liat ris  (Serratula)  pilosa.  Este  especimen 

probablemente  fue  colectado  en  Nueva  Jersey  o  Delaware  y  aparentemente  representa  una  variante 

poblacional  particularmente  pelosa  de  la  especie  que  se  encuentra  en  el  area  pero  que  se  intergrada 

con  plantas  mas  caracteristicas  de  la  especie  en  la  region  Atlantica  costera  mas  amplia.  Dos  taxa  que 
han  sidoidentificados  como  variedadesde  L.gramitii/iilia  se  tratan  aqui  con  rangoespecifico:  Liatris 

elegantula  (Greene)  K.  Schum.  vive  en  la  Uanura  costera  del  Golfo  en  Mississippi  (rara),  Alabama, 

Florida,  y  Georgia;  Liatris  virgata  Nutt.  (=  Liatris  regimontis,  Lacinaria  smallii)  ocupa  una  posicion 

geografica  intermedia,  yendo  desde  Carolina  del  Sur  y  Georgia  por  el  Oeste  de  Carolina  del  Norte 

hasta  Virginia.  Estos  tres  taxa  difieren  consistentemente  en  la  morfologia  involucral  y  el  rango  de  L. 

virgata  esta  yuxtapuesto  geogralicamente  entre  L.  pilosa  y  L.  elegantula.  No  se  han  observado 
intermedios  en  areas  de  simpatria  en  los  extremos  de  area.  Liatris  cokeri  Pyne  &  Stucky  es  un  cuarto 

miembro  de  este  grupo,  posiblemente  mas  relacionado  con  L.  virgata,  Se  ofrece  un  resumen 

taxonomico  que  incluye  nomenclatura,  mapas  de  distribucion,  resumenes  ecologicos,  y  una  clave. 

SIDA  21(2):  81 5-826. 2004 
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Luitrisgraminifolia  Willd.  is  the  name  generally  applied  to  the  grassdeaved 

gayteathei;  a  taxon  ol  the  southeastern  U.S.A.  (e.g.,  Radford  ct  al.  1968;  Cronquist 

1980;  Figs.  1  and  2).  Gaiser  (1946)  recognized  five  inlraspecii'ic  taxa:  var. 
^raminijulia,  var  elcgauiula  (Greene)  K.  Schum.,  var  lasia  Fernald  &rGriscom, 

var.  duhia  (W.P.C.  Barton)  A.  Gray,  and  var.  .stHci/Zii  (Brittonj  Fcrnald  &r  Griscom 

01  these  live,  var  diibia  and  var.  lasiu  both  are  representative  ol  the  Atlantic 

coast  species,  as  is  var  grumiuifolia;  var  ekganluhi  is  treated  here  at  specific 

rank;  and  var  smallii  is  treated  here  as  a  synonym  of  another  formally  recog- 
nized species,  Fernald  (1950)  recognized  L.\i^raminifolia  vdv.{!,nimini[oluh  var 

racemos.a  (DG.)  Venard  (as  a  replacement  name  lor  var  duhia),  var  lasia,  var. 

smallii,  and  var.  virgata  (Nutt.)  Fernald.  We  observe  that  Fernalds  concept  of 

var  VI  rgata  (1949, 1950)  was  artificial  and  that  var  racemosa  represents  the  same 

taxon  as  the  type  of  var  virgala.  The  only  recent  treatment  of  the  genus  in  the 

area  that  includes  all  of  these  variants  is  Cronquist  (1980),  who  reduced  the 

formally  recognized  ta.xa  to  Lgraminifolia  vars.gramini/o/u;  and  ekganlula. 

In  our  assessment,  these  two  and  two  more,  L.graminifolia  var  virgata  sensu 

stricto  and  L.  cokcii  Pync  6?  Stucky  constitute  the  evolutionary  entities  of  this 

complex.  lAatriscokcri  is  a  species  of  the  fall-line  sandhills  of  southern  North 

Carolina  and  adjacent  South  Carolina  (Stucky  &r  Pyne  1990).  Our  treatment  rec- 

ognizes four  taxa,  each  at  specific  rank:  L.  pilosa  (Alton)  Willd,,  L.  eleganiula 
(Greene)  K.  Schum.,  L.  virgata  Nutt.,  and  L.  cokeri. 

Taxonomic  rank 

It  is  clear  that  Liatns pilosa,  L.  elegantula,  L.  virgata,  and  L.  cokeri  are  closely 

related  among  themselves.  Morphological  differences  among  them,  mostly  in 
involucral  features,  are  relatively  small  but  they  are  consistent  and  a  series  of 

principal  components  analyses  (Stucky  1990, 1992)  indicates  that  L.  cokeri.  L 

pilosa,  and  L.  virgata  are  distinct.  Liairis  elegantula  was  not  included  in  the 

analyses  by  Stucky,  and  it  has  consistently  been  treated  as  a  variety  of  L. 

graminifolia  since  Gaiser  reduced  it  in  rank.  In  addition  to  morphology,  the 

decision  regarding  the  rank  of  these  taxa  rests  on  biology  Liatris  cokeri  is  com- 

pletely sympatric  with  L.  pi  losa  but  contiguous  or  nearly  so  with  L.  vi  rgata  (Figs. 

1  and  2).  Liatns  virgata  is  geographically  juxtaposed  between  L.  pilosa  and  L. 
eleganiula  and  probably  forms  a  reproductive  barrier  between  them.  From  the 

sample  ol  specimens  studied  and  mapped  here,  it  appears  that  the  degree  of 

sympatry  between  L.  vi  rgata  and  /..  elegantula  may  be  greater  than  between  L. 
virgata  and  L.  pilosa;  in  neither  instance,  however,  have  we  seen  collections  that 

would  clearly  indicate  that  hybridization,  intermediacy  or  introgression  oc- 
curs m  the  areas  ol  sympatry  (sec  comments  below).  Each  of  these  taxa  has 

been  treated  at  varietal  rank,  but  the  nomenclature  for  treating  them  as  species 
is  alreadv  established. 
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Fig.  1 .  Geographic  distribution  of  Liatris  pilosa,  Liatris  virgata,  and  Liatris  elegantula.  Records  are  from  specimens  stud- 

ied from  DOV,  NCU,  SMU/BRIT,  TEX/LL,  USCH,  and  VDB.  Tagged  symbols  for  L  elegantula  in  Florida  are  from  Wunderlin 

and  Hansen  (2004),  in  Alabama  and  Mississippi  from  Gaiser  (1946).  Some  records  for  L.  virgata  (half-filled  circles)  are 

added  from  Stucky  &  Pyne  (1990). 
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Liatris  cokeri 

Fig.  2.  Geographic  distribution  oi Liatris  cokeri.  Records  are  from  specimens  studied  from  NCU,  SIVIU/BRIT,  USCH,  and  VDB. 

Identification  of  the  species 

With  the  maps  and  following  key,  we  beHeve  that  identifications  can  be  made 

with  accuracy  and  consistency  All  key  contrasts  are  not  mutually  exclusive, 
but  they  contribute  toward  an  understanding  of  distinctions  among  the  taxa. 
Species  descriptions  are  provided  in  a  treatment  of  the  genus  for  the  forthcom- 

ing Flora  of  North  America  volumes  of  Asteraceae  (Nesom  in  prep.). 

KEY  TO  THE  SPECIES  OF  THE  LIATRIS  PILOSA  COMPLEX 

1.  Phyllaries  apically  rounded,  lamina  relatively  thin,  eglandular  or  with  superficial  to 

shailowly  inset  punctate  glands,  completely  bordered  by  a  narrow,  hyaline  rirTi;  in- 

volucres turbinate  (obconic)  to  turbinate-campanulate. 

2  Stems  glabrous  to  sparsely  or  moderately  pilose  distally  or  over  whole  stem,  leaf 

laminae  glabrous  to  sparsely  pilose  on  abaxiai  surface;  heads  relatively  densely 

arranged,on  internodes  (1  -)2-5(-7)  mm  long;peduncles  0-10(-1  7,-80  in  proxi- 

mal region  of  capitulescence)  mm  long;involucres  (7-)8-10  mm  long,  phyllaries 

in(3-)4-5{-6)series;florets(6-)7-12(-13),moslly9-13inN.J.and  Del,    Liatris  pilosa 
2.  Stems  glabrous;  leaf  laminae  glabrous;  heads  relatively  loosely  arranged,  on  in- 

ternodes (2-)5-10(-14)  mm  long,  peduncles  0-2(-7)  mm  long;  involucres  6-8 

mm  long;  phyllaries  in  3-4(-5)  series; florets  (7-)8-l  1  (-13)   Liatris  elegantula 
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1.  Phyllaries  apically  angular,  lamina  relative  thin  or  thick,with  inset  or  superficial  glands, 

bordered  on  the  lateral  margins  but  not  at  the  apex  by  a  narrow,  hyaline  rim;  in- 

volucres cylindric-campanulate. 

3.  Heads  densely  arranged, on  internodes  l-2(-5)  mm  long,  often  secund;phyllary 

apex  sharply  acuminate-acute,  distinctly  involute,  lamina  relatively  thin,  glands 

consistently  present  and  superficial  at  least  on  proximal  portlon;florets  4-7(-9) 

per  head;  basal  and  lower  cauline  leaves  2-5  mm  wide,  gradually  reduced  in 
length  distally   Liatris  cokeri 

3.  Heads  loosely  arranged, on  Internodes  6-1 5(-20)  mm  long, not  secund;phyllary 

apex  sharply  acute  to  obtuse-angled  with  a  thickened  apiculum,  not  markedly 
involute,  lamina  relatively  thick,  usually  with  evidently  sunken  punctate  glands, 

without  superficial  glands;  florets  7-10(-12)  per  head;  basal  and  lower  cauline 
leaves  4-9(-l  2)  mm  wide,quickly  reduced  in  width  and  length  distally   Liatris  virgata 

Liatris  pilosa:  the  oldest  correct  name  for  L.  graminifolia 

Liatris  pilosa  (Alton)  Willd.  1803  (based  on  Serratula  pilosa  Alton  1789)  is  the 

oldest  name  In  the  L. graminifolia  complex  but  was  treated  by  Gaiser  as  a  syn- 
onym of  L. graminifolia  var.  duhia.  Fernald  (1950)  did  not  include  the  name  L 

pilosa  in  his  account  of  the  genus.  Gray  (1856)  had  treated  L  pilosa  as  a  dlstmct, 

montane  species  ("Mountams  of  Virginia  and  southward"),  but  he  later  (1884) 
regarded  L  pilosa  as  a  questionable  synonym  of  L.  graminifolia  var.  duhia. 

Fernald  and  Griscom  (1935)  examined  the  "fragments  of  a  head  from  Alton's 
type"  of  Serratula  pilosa  (from  GH,  perhaps  obtained  by  Gray  from  type  mate- 

rial at  BM),  but  they  concluded  that  "Serratula  pilosa  has  nothing  to  do  with 

Liat  ris  graminifolia''  -  emphasizing  the  "long  pedunculate"  heads  (from  the  type 

description)  and  the  "linear  and  acute  ...  Involucral  bracts"  (from  the  GH  frag- 
ments). Gray  (1884)  had  observed  these  same  features  and  noted  that  L.  pilosa 

represents  a  'state'  of  L. graminifolia  with  "unusually  narrow  Involucral  scales." 
Gaiser's  lengthy  discussion  of  the  typification  of  L.  pilosa  (1946,  pp.  257-258) 
Indicated  that  she  regarded  it  as  conspecific  with  L. graminifolia,  and  her  place- 

ment of  it  in  the  synonymy  of  var.  dubia  seems  to  have  been  more  of  a  nomen- 
clatural  error  than  reluctance  to  use  the  name  because  of  uncertainty  about  its 

Identity.  Wilbur  (1962)  accepted  L.  pilosa  as  the  correct  name  for  the  species, 

perhaps  based  on  Gaiser's  comments,  while  acknowledging  the  different  Inter- 
pretation by  Fernald  and  Griscom;  he  noted  that  it  seemed  undesirable  to  pro- 

vide new  combinations  for  infraspecific  taxa  prior  to  critical  study  of  infraspe- 
ciflc  variation. 

After  a  detailed  survey  of  variation  withm  Liatris  graminifolia  In  the  con- 
text of  a  study  of  the  whole  genus,  and  with  the  opportunity  to  study  type 

material  of  Liatris  pilosa  from  BM,  we  also  conclude  that  the  name  L.  pilosa 

does  indeed  apply  to  the  species  and  must  replace  L. graminifolia  as  the  correct 

name.  Gaiser  (1946,  pp.  257-258)  quoted  notes  from  E.G.  Baker  of  the  National 
Herbarium,  who  apparently  also  examined  type  material  of  Serratula  pilosa 
and  whose  observations  regarding  its  morphology  agree  with  ours.  Some  plants 
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Irom  New  Jersey  and  Delaware,  at  the  northern  extremity  of  the  range  of  the 

species,  which  have  prominently  pilose  stems  and  leaf  lamina  and  a  tendency 

to  produce  long  peduncles,  are  similar  to  the  BM  type.  We  have  seen  collections 

ol  this  "morphotype"  from  /Vtlantic,  Camden,  and  Cumberiand  cos.,  New  Jersey 
and  Sussex  and  Kent  cos.,  Delaware.  The  lanceolate,  apically  acute  phyllaries  of 

the  Scmil  nla  pilosa  type  are  unusual  lor  the  species  over  most  of  its  range  but 

this  feature  appears  sporadically  in  plants  of  the  New  Jersey- Delaware  region. 
Some  plants  in  New  Jersey  corresponding  to  LkUns  pUosa  sensu  stricto 

occur  m  populations  ol  relatively  uniform  morphology  (David  Snyder,  pers. 

comm.j:  these  plants  have  "lower  branches  up  to  11  cm  long  with  up  to  5  heads. 
The  branching  is  most  pronounced  on  the  lower  half  of  the  stem  but  the  heads 

of  the  upper  are  long  peduncled  (up  to  4  cm  long).  The  branches  arc  strictly 

ascending.  Stems,  peduncles,  and  leaf  bases  are  densely  hirsute."  On  the  other 
hand,  plants  more  similar  to  those  in  eastern  Virginia  and  North  Carolina  ap- 

parently are  at  least  as  common  or  more  so  in  New  Jersey  (Atlantic,  Burlington, 

Cape  May,  Ocean  cos.!)  and  Delaware  (Sussex  and  Kent  cos,!)  as  the  prominently 

hairy  ones.  Plants  Irom  this  region  with  stems  and  leaf  famina  glabrous  or 

sparsely  hairy  but  with  slightly  larger  heads  were  identified  as  LgniminifoUa 

var.  dubiu  by  Gaiser  (1946),  who  cited  collections  from  Nev\' Jersey  b)elavvare, 
Maryland,  District  of  Columbia,  Virgmia,  and  Pennsylvania  (Bucks  Co.).  Our 

study  substantiates  the  observation  that  some  populations  of  this  region  are 

distinct  in  their  combmation  of  characters,  but  the  tendencies  lor  relatively 

densel  y  pi  lose  stems  and  leaves,  long-pedunculate  heads,  more  florets  per  head, 

and  inner  phyllaries  with  subacute  apices  apparently  are  only  loosely  corre- 

lated among  themselves.  We  have  not  been  able  to  meaningfully  sort  the  varia- 
tion, but  this  is  an  area  that  needs  to  be  investigated  more  closely 

Liatris  eleganlula 

Plants  ol  Luitns  dcgautuUt  have  consistently  glabrous  stems  and  leaves,  rela- 
tively short  and  distinctly  turbinate  (obtriangular)  involucres  with  a  reduced 

number  of  phyllaries  (evidenced  by  fewer  series),  and  the  heads  tend  to  be  more 

widely  spaced  than  in  /..  pilosa.  Records  for  this  taxon  cited  by  Gaiser  (194(-)) 
from  southwestern  Alabama  (Baldwin  Co.)  and  adjacent  Mississippi  (Jackson 
Co.)  have  not  been  examined  in  this  study. 

Treatment  ol  Liatris,  dcgUDtula  at  specific  rank  is  perhaps  the  most  diver- 

gent proposal  ol  the  current  overview.  It  is  most  similar  to  L.  pilosa  in  mvolu- 
cral  morphology  but  small  differences  between  the  two  are  consistent  and  the 

geographic  hiatus  is  real.  Lialris  clc^^anlula  and  L.  pilosa  might  be  treated  as 

conspecific, as  has  been  generally  done, or  L.  eleganlula,  L. pilosa  and  /..  vi rgaia 

might  all  be  considered  as  a  smgic  species,  but  this  would  not  account  for  ap- 

parent reproductive  isolation  in  areas  of  sympatry  (comments  above)  or  a  pos- 

sible close  relationship  betv\'een  L.  vir^^ala  and  L.  cokeri. 
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Liatris  virgata  and  L.  cokeri 

Liatris  virgata  has  mostly  been  identified  within  Liatris graminijolia  sensu 
lato,  and  as  observed  by  Stucky  (1992),  this  name  has  not  been  included  m  most 

of  the  pertinent  taxonomic  literature  for  the  genus,  even  as  a  synonym,  although 
one  of  its  synonyms  (L.gramini folia  var.  smallii)  has  sometimes  been  correctly 

applied.  A  principal  components  analysis  (Stucky  1992)  indicates  that  L.  vi  rgata 
and  L.  grammifolia  (L.  pilosa)  are  morphologically  distinct.  The  name  L. 
regimontis  (Small)  K.  Schum,,  now  understood  to  be  a  synonym  ol  L.  virgata, 
mostly  had  been  applied  to  the  species  segregated  by  Stucky  and  Pyne  (1990)  as 
L.  cokeri. 

The  range  of  Liatri.s  vi  rgata  is  essentially  contiguous  with  L.  elegantula  on 
the  southwestern  margin  and  with  L.  pilosa  on  the  northeastern  margin,  but 

some  overlap  occurs  in  both  areas  (Fig.  1).  Although  L  virgata  has  been  col- 
lected in  close  proximity  to  both  of  its  closest  relatives  and  all  three  species 

flower  m  generally  the  same  period  of  time,  our  observations  indicate  that  the 
taxa  are  discrete  even  in  areas  of  sympatry.  For  example,  from  York  Co.,  S.C,  we 

have  studied  five  collections  of  L  virgata  (Nelson '^994,Kcnncmo re  917,997, 1046, 

H86,  all  USCH)  and  three  of  L.  pilosa  (Nelson  4989,  4998,  5024,  all  USCH)-all 
eight  of  these  were  collected  within  Kings  Mountain  National  K4ilitary  Park. 
From  Richland  Co.,  S.C,  we  have  studied  20  collections  o[  L.  virgata  (USCH, 

NCU,  BRIT)  and  a  single  one  of  L.  pilosa  (Nelson  11244,  USCFl),  south  of  its  pri- 
mary range.  Field  and  herbarium  studies  are  needed  to  further  the  understand- 

ing of  the  geographic  and  evolutionary  relationship  between  L.  virgata  and  its 
close  relatives.  If  hybridization  and  intergradation  prove  to  be  more  significant 
than  observed  m  the  current  study,  treatment  of  these  three  taxa  as  conspecil  ic 

might  be  more  appropriate. 

Spacing  of  the  heads  and  phyllary  morphology  are  leatures  that  provide 

the  most  immediate  recognition  of  Liatris  virgata.  Contrasted  v^'ith  L.  pilosa 
and  L.  elegantula,  the  phyllary  lamina  is  thicker  and  the  glands  are  distinctly 
sunken  into  the  tissue,  and  the  apex  is  generally  angular  (vs.  rounded)  and  lacks 
the  narrow  hyaline  rim  that  borders  the  lateral  margins.  In  Richland  Co.,  S.C, 
Irom  which  numerous  collections  are  available,  the  apex  shape  varies  from 

sharply  acute  to  obtuse,  but  even  the  obtuse  angle  is  distinct,  as  the  tip  charac- 
teristically ends  m  a  thickened  and  slightly  raised  (keel-like)  apiculum  or  mu- 

cro.  Similar  variation  occurs  over  the  range  of  the  species,  although  a  tendency 

tor  obtuse  apices  apparently  is  more  common  on  the  coastal  plain. 

Variation  in  Liatns  virgata  also  occurs  in  involucral  size  and  configura- 
tion. Larger-headed  plants  (including  the  types  of  Lacinaria  smallii  and 

Lacinaria  regimontis)  are  mostly  montane  and  piedmont.  Larger  heads  are  more 

elongate-cylindric  and  have  phyllaries  in  5-6(-7)  series  with  more  consistently 

sharply  acute  apices,  while  smaller  heads  have  3-5(-6)  series.  Number  oi  flo- 
rets tends  to  be  slightly  higher  in  larger  heads. 
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Finally,  we  note  that  the  distribution  of  Liatris  virgata  from  outer  coastal 

plain  into  montane  habitats  is  unusual,  but  L.  pilosa  and  L  elegantula  both  oc- 
cur on  the  piedmont  as  well  as  their  primary  coastal  plam  range,  and  other 

species  of  Liatris  range  widely  across  habitats  and  ecological  zones  (e.g.,  L. 

squarrulosa  Michx.  and  L.  aspera  Michx.).  Further  study  of  L.  virgata  may  dem- 
onstrate geographic  patterns  of  differentiation  that  we  have  not  been  able  to 

delimit. 

Stucky  and  Pyne  (1990)  observed  that  apparent  intermediates  between 
Liatris  virgata  and  L  cokeri  occur  on  the  coastal  plain  of  North  Carolina  and 
South  Carolina.  In  the  present  study,  however,  we  have  identified  some  of  those 
putative  intermediates  as  L  cokeri,  and  we  have  not  confirmed  the  occurrence 

of  L.  virgata  where  the  putative  intermediates  occur  in  North  Carolina  (Stucky 

&  Pyne  1990,  Fig.  10).  Liatris  cokeri  is  characterized  by  phyllaries  with  acute- 
angled  apices,  and  this  is  likely  an  indication  of  close  relationship  to  L.  vi  rgata. 
Indeed,  evolutionary  relationships  within  the  L.  pi  losa  complex,  as  outlined  here, 

may  be  that  ot  two  sister  pairs— L.  pi /osa-elegantu la  and  L.  virgata-cokeri. 

NON'IHNCLATURE  AND  TYPOLOGY 

Liatris  pilosa  (Alton)  Willd.,  Sp.  Pi.  3:1636. 1803.  Set  nUula pilosa  Alton,  Hort.Kew.  3:138. 

1789.  Ltici  ncjriagram  i  ni/ol  iff  (Willd.)Kuntzevar.  pi  losa  (Alton)  Bntton,  Mem.  TorreyBot.  Club 

5:314. 1894.  Lacinaria  pilosa  (Alton)  A.  Heller,  Muhlenbergia  1:6. 1900.  Lrctotype,  here  desig- 
nated: USA.  Cultivated  plant,  without  collection  data  but  the  original  stock  probably  from 

New  Jersey  or  Delaware,  probably  collected  by  William  Young,  Jr.  prior  to  1783  (BM-Banks 
Herbarium,  photol,  fragment  of  lectotype  GH).  A  handwritten  inscription  on  the  back  of  the 

lectoty  pe  sheet  reads  "Hort  Kew.  1785"  and  matches  the  handwriting  of  Jonas  Dryander  (Mar- 
shall 1978).  who  assumed  the  primary  responsibilities  of  describing  and  naming  plants  for 

the  Hortus  Kewensis  after  the  death  of  Daniel  Solander  in  1782.  The  publication  itself,  how- 
ever, credited  authorship  solely  to  William  Alton  (see  Britten  1912).  Photos  of  the  lectotype 

have  been  deposited  at  BRIT  GH,  NCSC  NCU,  and  US. 

The  protologueof  Serralula  pilosa  described  the  plantsasToliis  linearibus  pilosis,  floribus 

axillaribus  longe  pedunculatis"  and  noted  "Nat.  of  North  America,  Introd.  1783,  by  Mr.  Will- 

iam Young,"  William  Young,  Jr  lived  in  Philadelphia  and  made  forays  into  "the  Carolinas"  as 
he  collected  horticultural  stock  for  English  gardeners  (Harshberger  1917).  It  seems  a  reason- 

able surmise  that  the  material  of  L.  pilosa  was  collected  by  Young  in  the  region  of  his  home, 

probably  close  by  in  New  Jersey  or  Delaware,  where  plants  of  this  morphology  are  known  to 

occur  (as  also  true  lor  the  type  of  L.  duhia,  see  below;  Keller  and  Brown  [1905]  noted  records  in 

New  Jersey  and  Delaware  lor  "Liatris  graminifolia  pilosa").  The  type  specimen  presumably 
was  grown  in  cultivation  at  Kew  Gardens,  as  Young  was  supported  as  "Botanist  to  their 

Majestys"  in  collecting  horticultural  possibilities.  Young  informally  used  the  name  Scnatula 
pilosa  lor  gayfeather  material  in  his  plant  collection  (Young  1985), 

Liatris  graminijoha  Willd.,  Sp,  PL  3:1636,  1803.  Lacinana  \iramin}jolia  (Willd.j  Kuntzc,  Revis. 
Gen,  PL  1:349,  1891.  Type:  Original  not  located.  U.S.A,  NORTH  Carcilina,  New  Hanover  Co.: 

edge  of  Wilmington,  common  m  the  open  pme  woods  skirting  the  Cypress  Tree  Park,  24  Oct 

1948,  E.O.  White  s.n.  (NEOTvrt;  (Gaiser  1950,  p,  414):  GH.  internet  image!;  isoneotypes:  [MO!] 

noted  by  Gaiser  to  have  been  deposited  at  NY  and  US),  The  collection  date  apparently  was 

miscited  by  Gaiser  as  "25  Oct,"  because  the  GH  specimen  reads  "24  Oct"  and  corresponds  in 
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all  other  details  with  the  citation.  Many  authors,  including  Gaiser  (1946),  have  interpreted 

Willdenow's  name  as  a  new  combination  based  on  a  name  of  Thomas  Walter  (Anonymos 

graminifolius  Walter,  Fl.  Carol.  197. 1788),  but  as  noted  by  Wilbur  (1962)  and  others,  Walter's 

names  using  "Anonymos"  as  the  genus  are  interpreted  as  invalid  (ICBN  2000:  Arts.  20.4, 43.1). 

Willdenow's  protologue  cited  "Anonymos  (^raminijolius) ...  Walt,  carol.  197."  and  "Habitat  in 

Carolina.  4  (v.s.)"  and  it  fully  quoted  Walter's  description.  Despite  Willdenow's  apparent  sug- 

gestion that  he  saw  material  corresponding  to  Walter's  type,  such  a  specimen  apparently  has 
not  been  relocated.  Gaiser  (1946,  p.  255)  noted  that  observations  had  been  made  on  a  BM  speci- 

men labeled  "Chrysosoma  affinis  E  309  (supposedly  referring  to  Fraser)  and  with  Nuttall's 

annotation  Liaf  ris  in  pencil,"  which  she  interpreted  as  authentic  type  material,  but  she  later 
rejected  this  interpretation  in  favor  of  a  neotype.  The  only  specimen  in  the  Willdenow  her- 

barium identified  as  Liatris  graminijolia  (B-Willdenow  fiche  14838!)  is  a  plant  of  iAalris 

spicata  (L.)  Willd.  var.  spicata  with  a  label  that  notes  "Habitat  in  Pensylvania;"  the  label  also 

cites "  Anonymos  graminijolia  W  carol.  197,"  but  it  seems  unlikely  that  Willdenow  would  have 
intended  this  collection  as  the  type  for  L. graminijolia,  which  he  explicitly  understood  was 

from  "Carolina." 

Lialrisduhia  W.P.C.  Barton,  'Veg.  Mater  Med,  U.S.  2:223,  t.  49. 1819.  Liatris  graminijolia  Willd.  var. 
duhia  (W.P.C.  Barton)  A.  Gray  Manual,  ed.  2,  185.  1856.  TYPE:  U.S.A.  [perhaps  NEW  JFR.SF.Y  or 

Delaware,  in  the  region  where  plants  of  this  morphology  occur].  This  is  the  only  element  of 

potential  type  material  used  by  the  author  and  presumably  stands  as  the  HOLOTYPH  (ICBN 

2000,  Art.  9.1).  No  collection  data  were  cited,  but  Barton,  a  Philadelphia  resident,  apparently 

drew  the  illustration  from  a  live  plant,  judging  from  the  realistic  dimensionality  of  the  draw- 
ing, even  though  the  broad  leaves  and  elongate  involucres  suggest  that  considerable  artistic 

license  was  in  play  The  description  and  illustration  portray  a  plant  with  hairy  stems  and 

peduncles,  linear-lanceolate  lower  leaves,  and  loosely  arranged,  long-pedunculate  heads  with 

elongate,  "subacute"  phyllaries.  Gray  (1848)  mentioned  "var.  dubia"  under  L. graminijolia,  but 
he  did  not  provide  a  basis  of  reference  to  the  basiony  m  until  the  second  edition  in  1856.  Fernald 

and  Griscom  (1935)  noted  that  /.,  duhia  was  "suggestive  of  Alton's  plant"  (i.e.,  L.  pilosa  s.  str.). 
Liatris  pilosa  (Alton)  Willd.  var.  laevicau/is  DC,  Prodn  5:131. 1836.  Type:  U.S.A.  Nov  Caesar  [Nova 

Caesarea  =  New  Jersey].  1835,  [no  other  data,]  Mr  Torrey  (holotype:  G-DC,  fiche!).  This  plant 

has  long  peduncles,  apparently  glabrous  stems,  long,  narrow  phyllaries  apparently  with  sub- 
acute apices,  and  (fide  de  Candolle)  7-8  I  lorets  per  head. 

Liatris propinqua  Hook.,  Bot.  Mag.  67  (n.  sen  14):  t,  3829. 1840.  Type:  [U.S.A.,  cultivated  in  England]. 

With  regard  to  its  origin.  Hooker  noted  only  "Sent  (rom  the  Horticultural  Society's  garden  of 

Edinburgh  in  the  autumn  of  1839,  under  the  name  of  L.  paniculata."  The  illustration  shows  a 
plant  with  relatively  large,  turbinate-cylindric,  sessile  to  subsessile  heads  in  a  loosely  spiciform 
array,  acute  phyllaries,  and  narrowly  oblanceolate,  punctate  leaves  prominently  ciliate  on 

the  proximal  margins.  The  stems  and  leaf  lamina  are  not  described  or  depicted  as  being  hairy. 

The  common  name  given  by  Hooker  to  this  plant,  "Sharp-scale  spiked  Liatris,"  referred  to  the 
acute  phyllaries.  The  identification  seems  reasonable  as  L.  pilosa,  especially  in  view  of  the 

prominently  cilate  leaves,  but  the  sparsely  pubescent  (or  glabrous?)  stems,  acute  phyllaries, 

and  relatively  few  florets  ("subdecemfloro,"  from  the  description)  leave  open  the  possibility 
that  It  might  be  L.  virgata.  The  name  (L,  propinqua)  is  ambiguous  in  reference  until  a  type 

specimen  is  located  or  designated. 

Liatris  graminijolia  Willd.  var.  lasia  Fernald  &  Griscom,  Rhodora  37:183. 1935.  TYPE:  U.S.A.  New 

Jersey.  Camden  Co.:  Lindenwold,  dry  sandy  soil,  29  Sep  1923,J.M.  Fogg,]r622  (HOLOTYPE:  GH). 

Flowering  (Aug-)Sep-Oct(-Nov).  Old  fields,  pine  barrens,  scrub  oak-pine 
sandhills,  openings  in  pine,  oak,  and  oak-hickory  woods,  tidal  marsh  edges, 
sandy  fields,  dune  hollows,  wet  sand  near  beach,  edge  of  tidal  marsh  sand  to 
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sandy  clay-loam;  ca.  (0-)10-500  m.  Delaware,  Maryland,  New  Jersey,  North  Caro- 
lina, Pennsylvania,  South  Carolina,  Virginia. 

Liatris  elegantula  (Greene)  K.  Schum.,  Bot.Jahresber  (Just)  29:569. 1903.  Lacinaria 
elegant ulaGveenc,  Pittonia  4:316. 1901.  Liatris graminifolia  Willd.  var.  elegantula  (Greene) 
Gaiser,  Rhodora  48:254.  1946.  TYmi:  U.S.A.  Alabama.  Lee  Co.:  Auburn,  18  Oct  1896,  bS.  Earle 

(HOLOTYPH:  ND-G). 

Flowering  Aug-Oct(-Nov).  Longleaf  pine-scrub  oak,  pine,  live  oak-pine,  decidu- 
ous oak-pine,  deciduous  flatwoods,  sandhills,  savanna  edges,  edge  ot  cypress 

depressions,  depression  meadows,  live  oak-pine-palmetto  hammocks,  sandy 
clay  or  loam,  rarely  clay;  5-300(-450)  m.  Alabama,  Florida,  Georgia,  Mississippi. 

Liatris  virgata  Nutt.,J.  Acad.  Nat.  Sci.  Philadelphia  7:72. 1834.  JjatrisgiamimjoUa  WiUd. 
var  virgata  (Nutt.)  Fernald,  Rhodora  51:104. 1949.  TYPE:  U.S.A.  GEORGIA,  [probably  Nov  1815],  7; 

NuUaUs.n.  (LECroTYPP:(Stucky  1992,  p.  179):  PH!;  probable  type  material, "Hb.  Nuttalt's.n.,  NY! 
ex  BM).  Nuttall  noted  "Hah.  In  Georgia  and  North  CaroHna"  in  the  protologue;  the  PH  speci- 

men shows  "Geo."  as  the  only  collection  data,  Nuttall  later  (1841)  described  the  habitat  as  "In 

the  pine  lorests  of  Georgia,  and  near  Newbern,  N.  Carolina"— the  plants  Iroin  near  Newbern 
are  almost  certainly  Liat  ris  cokeri  Stucky  &  Pyne  (see  Stucky  &r  Pyne  1990).  Graustein  (1967, 

pp.  100-101)  noted  that  m  mid  October,  1815,  Nuttall  traveled  by  boat  to  Savannah,  Georgia, 
and  then  northward  along  the  Savannah  River  to  Augusta  and  vicinity,  through  longleal  pine 

sandhill  vegetation  and  north  ai  least  (o  "where  hills  of  deciduous  trees  (oaks,  hickories,  &r) 

and  primitive  soil  commence."  Nuttall's  protologue  noted  that  the  capitulescence  was  a 

subpaniculate  and  branched  raceme  and  referred  to  the  "long  leafy  pedicels  of  the  flowers." 

Gaiser  (1946)  apparently  saw  the  PH  specimen  (she  referred  to  it  as  "isotype")  and  placed  J-. 
virgata  in  synonymy  ol  L.graminijolia  vi\v.duhia,hui  the  latter  is  here  interpreted  as  a  syn- 

onym of  Liat  ris  pilosa  sensu  strict  o.  Fernald's  concept  of  L.gramini  folia  var  virgata  (f949, 
1950)  was  artificial  (including  many  citations  from  the  Atlantic  coast  region,  based  on  plants 

with  strongly  branched  capitulescence),  though  he  surely  was  aware  that  the  type  was  from 

Georgia,  having  indicated  that  he  saw  ihe  Nuttall  collection  or  at  least  a  photo  of  it.  Details 

on  morphology  of  the  PH  specimen  are  provided  in  Stucky  (1992). 

Liatris  spicata  L.  var  raccmosa  DC,  Prodr  5:130.  1836.  Liatris grar)iinijoUa  Willd.  var  racemosa 

(DC.)  Venard,  Rhodora  5f:35.  1949,  Tvpi::  U.S.A.  GEORGIA.  Savannah,  1832,  no  collector  indi- 

cated (iiOLOTYPE:  G-DC,  fiche!).  The  description  by  de  Candolle  noted  "capitulis  distincte 

pedicel  latis ...  caule  glabro ...  fol  iis  cilia  tis ...  f  loribus  in  invol.  8."  The  GDC  sheet  has  2  branches 
with  heads  of  nearly  identical  morphology:  one  was  broken  off  and  the  heads  are  borne  on 

peduncles  up  to  5  cm  long;  the  other  is  intact  and  the  distal  heads  are  sessile  while  the  proxi- 

mal ones  are  on  peduncles  ca.  1  cm  long.  The  involucres  are  campanulate-cylindric,  and  the 
phyllaries  are  apically  thickened  and  subacute,  the  outer  slightly  spreading. 

Liatri.s  regimonl  is  (Small)  K.  Schum.,  Bot.Jahresber  (|ust)  26:378. 1900.  Lacinaria  rcgimont  i.s  Small, 

Bull.  Torrey  Bot.  Club  25:473.  1898.  TYPE:  U.S.A.  NORTH  CAROLINA.  Cleveland  Co.:  Kings  Mt,, 

wooded  slopes,  27-30  Aug  1894, J.K.  Small  s.n.  (l-lOLOTYPE:  NY!;  isOTYPE:  NY!). 

Ldcinciriflsma/liiBritton,  Man,  Fl.N.  States 627. 1901.  Liafn.sgromjni/olio  Willd.  varsmti/lii  (Brit- 
ton)  Fernald  &  Griscom,  Rhodora  37:182. 1935,  Type:  U.S.A.  Virginia.  Smyth  Co.:  along  Dickey 

Creek  on  Iron  Mtn.,  2900  ft,  8  Aug  f892,  /.K.  Small  .s.n.  (holotype:  NY!;  isoTYPi::  MO!). 

Flowering  (Jul-)Aug-Oct(-Nov).  Edge  of  swampy  woods,  creek  margins,  slopes, 
clearings,  and  edges  of  upland  v/oods,  rocky  woods,  pmeoak  woods,  mixed  de- 
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ciduous  woods,  roadsides,  Iredell  soil,  clay;  ca.  50-1000  m.  Georgia,  North  Caro- 
lina, South  Carolina,  Virginia. 

Liatris  cokeri  Pyne  &  Stucky,  Sida  14:205. 1990.  Type  tJ.S.A.  North  Carolina.  Harnett 
Co.:  0.2  mi  Fjct  NC  Rte  27  and  Co.  Rd,  1243  along  NC  27  on  S  side  of  road,  sandy  roadside  and 

margin  of  longieaf  pine/turkey  oak/wiregrass  association,  23  Sep  1989,  jM.  Stucky  5U  {\\o- 
LOTYPH:  NCU;  isotypes:  GH,  NCSC,  NCU,  NY,  US,  USCH). 

Flowering  (Aug-)Sep-Oct.  Sand  ridges,  sandy  lields  and  roadsides,  turkey^oak, 

longieaf  pine-oak;  50-150  m.  North  Carolina,  South  Carolina. 
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ABSTRACT 

Symphyotrichum  rhiannon  Weakley  &  Govus,  sp.  nov..  is  described  from  the  Buck  Creek  ukramaiic 

barren  (over  serpentmized  dunite  and  olivine)  in  the  Blue  Ridge  province  of  southwestern  North 

Carolina,  it  is  similar  to  Symphyotrichum  puniceum  but  different  in  its  smaller  stature,  thinner  rhi- 

zomes, subspatulate  cauline  leaves,  narrower  and  fewer-headed  capitulescence,  phyllaries  with 

shorter,  rhombic-lanceolate  apical  green  zones,  and  shorter  ray  corollas.  Its  geographic  range  is  im- 
bedded withm  that  of  typical  S.  puniceum  but  morphological  intergrades  have  not  been  observed, 

despite  the  co-occurrence  of  the  two  taxa  within  several  meters  of  one  another  at  the  type  locality. 
Tlie  Buck  Creek  site  is  within  the  Nantahala  National  Forest;  42  hectares  of  the  site  are  managed  by 

the  United  States  Forest  Service  as  a  Special  Interest  Area  and  registered  as  a  heritage  area  with  the 
North  Carolina  Natural  Heritage  Program. 

RESUMEN 

Symphyotrichum  rhiannon  Weakley  &  Govus,  sp.  nov,  se  describe  del  Buck  Creek  ultrabasico  (sobre 

dunita  y  olivmo  serpentinizados)  en  la  provincia  Blue  Ridge  del  Suroeste  de  Carolina  del  Norte.  Es 

similar  a  Symphyotrichum  puniceum  pero  diferente  por  su  talla  mas  baja.  rizomas  mas  linos,  hojas 

caulinares  subespatuladas,  capitulescencia  mas  estrecha  y  con  menos  capitulos,  lilarias  con  zonas 

verdes  apicales  rombico-lanceoladas  mas  cortas,  y  radios  de  las  corolas  mas  cortos.  Su  rango  geogralico 
esta  incluido  en  el  de  S,  puniceum  tipico  pero  no  se  ha  observado  intergradacion  morfologica,  a  pesar 

de  la  co-ocurrencia  de  los  dos  taxa  a  unos  pocos  metres  en  la  localidad  tipo.  El  Buck  Creek  esta  en  el 
Nantahala  National  Forest;  42  hectareas  estan  gestionadas  por  el  Servicio  Forestal  de  los  Estados 

Unidos  como  un  Area  de  Especial  Interes  y  registrado  como  un  area  del  Natural  Heritage  Program  de 
Carolina  del  Norte. 

SIDA21(2):827-839.2004 
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INTRODUCTION 

A  new  species  of  Symphyotrichum  is  described  from  the  Buck  Creek  ultrama- 
fic  barren  in  the  Blue  Ridge  province  of  southwestern  North  Carohna  (Clay 

County).  The  naming  of  this  species  ends  more  than  twenty  years  of  bewilder- 
ment regarding  its  identity,  which  has  troubled  researchers  at  the  site  since  the 

late  1970's.  Mansberg  (1981)  was  apparently  the  first  botanist  to  encounter  this 
entity  and  collect  it,  a  significant  component  of  the  ultramafic  barren  and  ad- 

joining woodlands.  Despite  consulting  with  experts  at  the  time,  she  labeled  this 

entity  as  "unidentifiable  aster"  and  suggested  that  it  might  be  a  hybrid.  Collec- 
tions made  during  later  studies  of  the  vegetation  at  Buck  Creek  barren  by  the 

North  Carohna  Vegetation  Survey  in  the  1990s  yielded  similar  confusion,  with 

specimens  being  identified  as  '^  Aster  laevis  var.  concinnusl" '' Aster  s,u  rcuIo-s'u,s.?," 

or  "A.ster#  J."  Even  more  recently  U.S.  Forest  Service  botanists  involved  in  the 
management  of  Buck  Creek  barren  have  been  troubled  by  the  identity  of  this 

aster  and  have  made  additional  guesses  as  to  its  affinity.  Serendipitous  circum- 

stances have  led  to  a  revisiting  of  this  persistent  problem,  and  following  addi- 
tional study  we  now  decisively  describe  this  species  as  new. 

A  comparison  of  the  putative  new  taxon  to  all  other  species  of 

Symphyotrichum  in  eastern  and  central  North  America  reveals  that  it  has  a 

unique  set  ol  characteristics.  Furthermore,  it  does  not  appear  to  be  a  recent  or 

stabilized  Fl  hybrid,  intermediate  between  any  other  two  species  of 

Symphyotrichum,  although  it  is  possible  (as  noted  below)  that  gene  flow  has 

been  involved  in  its  origin.  In  our  assessment,  it  is  a  distinct  taxon  worthy  of 

specific  rank,  possibly  most  closely  related  to  Symphyotrichum  puniceum  (L.) 
A.  &  D.  Love. 

Symphyotrichum  rhiannon  Weakley  &  Govus,  sp.  nov  (Fig.  l).  Ivpi-,:  U.S.A.  North 
Carolina.  Clay  Co.:  Buck  Creek  Ultramafic  Barrens,  Nantahala  National  Forest,  1.3  km  N  of 

US  64  on  Buck  Creek  Rd,  just  NF  from  Glade  Gap,  below  FS  Rd  6269  (above  bridge  crossing 

Buck  Creek),  N  W  ca,  0.5  km  from  gate  on  steep  slope  above  E  side  of  Buck  Creek;  serpentine 

barrens,  steep  W  aspect  outcrop  of  dunite  and  olivine,  open  woodland  dominated  by  pitch 

pine  arid  prairie  grasses,  3385  ft  elev,  UTM  zone  17S,  2615t3mE,  3885663mN  (WGS-84],  3 

Nov  2003,  I.E.  Covus  and  G.  Kauffman  1  (hoi.OTYPR:  NCU;  isotypes:  BRIT  US,  Vv'AT), 

Symphyotricho  punicco  similis  sed  dillert  statura  minorc,  rhizomatibus  tenuioribus,  foliis  caulinis 

subspatulatis,  capitulescentiis  angustionbus  paucicapitatis,  pbiyllariis  zonis  apicalibus  viridibus 

rhombi-lanccolatis  brcvionbus,  et  coroUis  radii  brcvioribus. 

Plants  perennial  herbs,  apparently  without  a  distinct  caudex,  arising  from  a 

system  of  slender,  scale-leaved  rhizomes  0.5-1  mm  wide  and  up  to  10  cm  long, 

older  rhizomes  woody  or  lignescent,  thickened  to  2-4  mm  wide.  Stems  15-40 

cm  tall,  erect  from  the  base,  hirsute  to  hispid-hirsute  with  spreading  to  spread- 

ing-ascending,  uniseriate  trichomes  0.2-0.6  mm  long  (Type  A,  sensu  Nesom 

1976),  evenly  distributed  or  concentrated  in  vertical  lines,  lines  especially  evi- 

dent immediately  below  nodes,  hirsutulous  below  heads,  also  with  closely  ap- 
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pressed,  uniseriate  trichomes  0.1-0.2  mm  long  [Type  B,  sensu  Nesom  1976), 
eglandular.  Leaves:  basal  and  lower  cauline  usually  not  persistent  at  flowering, 

subspatulate  when  present,  3-7  cm  long,  blades  oblanceolate-elliptic,  10-15  mm 
wide,  shallowly  crenate  to  serrate-crenate,  prominent  midvein  and  reticulate 
secondary  venation,  gradually  narrowed  to  a  petiolar  region  4-6  mm  wide, 
clasping  to  subclasping  and  shallowly  auriculate,  midcauline  usually  longer 

than  lower,  5-11  cm  long,  8-22  mm  wide,  with  petiolar  region  remaining  evi- 
dent but  becoming  shorter  and  relatively  broader  or  the  upper  leaves  oblong- 

lanceolate,  upper  cauline  (of  capitulescence)  1-3  cm  long,  4-6(-8)  mm  wide, 

all  adaxially  scabrous  with  stiff,  thick-based,  ascending  hairs  0.1-0.2  mm  long 
(foreshortened  Type  A),  abaxially  inconspicuously  strigose  (use  lens)  with  thin, 

closely  appressed  trichomes  0.05-0.2  mm  long  (Type  B).  Heads  in  a  sparsely 

leafy-bracteate,  broadly  cylindric-paniculate  to  subcorymboid  arrangement, 
clustered  near  branch  tips  on  ultimate  peduncles  5-15(-30)  mm  long;  involu- 

cres turbinate-campanulate,  6-11  mm  wide  (pressed);  phyllaries  in  3-4  weakly 
graduate  series,  mostly  narrowly  oblong4anceolate,  inner  6-7  mm  long,  outer 
1/2-3/4  the  length  of  the  inner,  outer  white-mdurate  on  the  basal  1/2-2/3, 

upper  1/2-1/3  with  a  rhombic-lanceolate  green  zone  1.8-2.5(-3.0)  mm  long  from 
widest  point  to  tip,  glabrous  or  the  upper  part  of  the  green  zone  minutely  stri- 

gose-puberulent,  margins  usually  irregularly  ciliolate,  eglandular.  Ray  florets 

18-32,  corollas  6-9  mm  long,  laminae  0.8-1.4  mm  wide,  blue  to  lavender,  tightly 
coiling  with  wilting  or  maturity  tube  and  lower  lamina  sparsely  appressed- 
puberulent  with  minute  biseriate  trichomes  (Type  C,  sensu  Nesom  1976).  Disc 

florets:  corollas  (4.0-)4.5-5.5  mm  long,  yellow  but  at  least  the  lobes  usually  turn- 
ing purple,  sparsely  appressed-puberulent  with  biseriate  trichomes  (Type  C), 

tube  1.5-2.1  mm  long,  throat  and  limb  cylindric,  lobes  0.8-1.0  mm  long,  erect; 
style  branches  with  narrowly  triangular  collecting  appendages  0.3-0.5  mm  long. 
Achenes  oblong  to  narrowly  obovate  in  outline,  slightly  compressed,  2.6-3.0  mm 

long,  0.7-0.9  mm  wide,  4-6-nerved  (with  1  nerve  on  each  edge  and  1-2  on  each 

face),  sparsely  short-strigose,  tan  or  often  purplish  at  maturity;  pappus  1-seriate, 
of  36-46  barbellate  bristles. 

Etymology— Symphyotrichum  rhiannon  is  named  m  honor  of  Rhiannon 
Weakley,  whose  desire  to  rest  during  a  field  excursion  led  the  authors  to  further 

investigate  and  finally  resolve  this  decades-old  taxonomic  conundrum,  and  also 
in  honor  of  the  original  Rhiannon,  a  Welsh  goddess  figure  associated  with  the 

underworld,  and  therefore  particularly  appropriate  for  a  plant  endemic  to  a  ser- 
pentine substrate. 

Additional  collections  examined.  NORTH  CAROLINA.  Clay  Co.:  Buck  Creek  Ultramafic  Barrens, 

Nantahala  National  Forest,  1.6  km  N  ol  U.S  64  on  Buck  Creek  Rd,  NE  from  Glade  Gap,  0.5  km  below 

bridge  over  Buck  Creekand  W  upslope  along  old  road  to  powedine  ROW,  F.  aspect  slope  of  dunite 

and  olivine,  pitch  pine  vv-oodland  with  abundant  prairie  grasses,  3280  ft  elev,  UTM  zone  17S, 

261347mE,  3885588mN  (WGS-84),  3  Nov  2003,  Govus  and  KauJJman  2  (NCU);  Buck  Creek  Serpen- 
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tine  Pine  Barrens;  in  grassy  understory;  west-facing  slope,  midslope;  pH  6,5,  20  Sep  1981,  h4ansherg 

421  (NCU  575098);  Buck  Creek  Serpentine  Pine  Barrens;  in  grassy  understory;  west-facing  slope,  lower 
slope;  pH  6.0, 20  Sep  1981,  Mansherg  422  (NCU  5751 00);  Buck  Creek  Serpentine  Pine  Barrens;  in  grassy 

understory;  west-facing  slope,  midslope;  pH  7.0,  20  Sep  1981,  Mansherg  423  (NCU  575099). 

DISCUSSION 

Symphyotrichum  rhiannon  is  closest  in  morphology  to  S.  puniceum  and  5. 
prenanthoides.  These  three  taxa  share  a  set  of  features:  plants  eglandular, 
stoloniferous;  leaves  with  serrate  margins,  scabrous  upper  surfaces,  the  basal 

petioled  but  not  cordate,  cauline  clasping,  those  of  capitulescence  reduced  in 

size  and  relatively  few;  phyllaries  long-acuminate  to  attenuate,  subequal  to 

weakly  graduate  in  length.  The  leaves  of  S.  prenanthoides  are  distinctly  spatu- 
late  with  dilate-auriculate  bases,  which  contrast  with  both  of  the  other  spe- 

cies, and  the  new  species  keys  to  S.  puniceum  (Radford  et  al.  1968;  Gleason  & 
Cronquist  1991;  Cronquist  1980)  because  of  the  leaf  shape.  Of  features  noted 

here  as  characteristic  of  5.  rhiannon,  only  its  subspatulate  leaf  shape  appar- 
ently is  not  found  in  at  least  a  few  populations  of  5.  puniceum.  Thus,  5.  rhiannon 

might  be  considered  intermediate  between  5.  puniceum  and  S.  prenanthoides, 
either  from  common  ancestry  or  perhaps  a  result  of  hybridization.  Contrasts 
between  these  three  taxa  are  summarized  in  the  following  couplet. 

1.  Basal  and  cauline  leaves  distinctly  spatulate,  abruptly  constricted  to  a  petiolar  re- 

gion,auriculate-clasping, the  auricles  dilated  from  the  petiole  base  and  completely 

enveloping  stem;  lower  1/2-1/3  of  stem  generally  glabrous   Symphyotrichum 

prenanthoides 

1.  Cauline  leaves  subspatulate  or  oblong  to  oblong-oblanceolate  or  lanceolate,gradu- 

ally  narrowed  or  not  toward  the  base,  base  clasping  to  subclasping  but  not  di- 

lated-auriculate  and  not  completely  enveloping  the  stem;  lower  1/2-1/3  of  stem 
generally  hairy. 

2.  Plants  1 .5-4  dm  tall;young  rhizomes  thin,  0.5-1 .0  mm  wide;  midcauline  leaves 

subspatulate.slightly  narrowed  toward  the  base  to  a  petiolar  region; green  area 

of  phyllary  apices  rhombic-lanceolate,  1 .8-2.5(-3.0)  mm  long  from  widest  point 

toapex;ray  corollas  6-9  mm  long      Symphyotrichum  rhiannon 

2.  Plants  mostly  4-20  dm  talfyoung  rhizomes  thickened, 2-4  mm  wide;midcauline 

leaves  mostly  oblong  to  oblong-oblanceolate,  not  narrowed  to  a  petiolar  re- 

gion; green  area  of  phyllary  apices  narrowly  lanceolate,  2.5-4.0  mm  long  from 

widest  point  to  apex;  ray  corollas  10-15(-20)  mm  long   Symphyotrichum  puniceum 

Apart  from  the  distinction  in  leaf  shape,  differences  between  Symphyotrichum 

rhiannon  and  5.  puniceum  are  largely  quantitative  and  are  primarily  reduc- 
tions in  size.  Stems  of  the  new  species  are  relatively  short  and  the  capitulescence 

tends  to  be  narrower  with  fewer  heads.  Phyllaries  with  short  green  regions  are 

not  generally  characteristic  of  5.  puniceum  but  do  occasionally  occur  in  the 

species,  but  the  rhombic-lanceolate  green  zones  and  more  graduate  phyllaries 
of  S.  rhiannon  give  the  heads  a  distinctive  appearance.  The  cumulative  effect  of 
these  and  the  more  quantitative  differences,  however,  coupled  with  the  unique 
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habitat  and  restricted  distribution  of  S.  rhiannon,  is  that  the  latter  can  be  rec- 
ognized as  sharply  distinct.  Typical  5.  puniceum  occurs  in  most  if  not  all  of  the 

counties  in  the  mountains  and  piedmont  of  North  Carolina  (Radford  et  al.  1968), 

where  it  characteristically  grows  in  wet  habitats,  especially  fens,  seepages, 
swamp  forests,  wet  meadows,  and  in  altered  wetlands  such  as  ditches  and  other 
drainages. 

Fernald  (1950)  treated  Symphyotrichum  puniceum  (as  Aster  puniceus  L) 

with  a  number  of  varietal  taxa,  but  all  of  these  are  now  recognized  as  popula- 

tional  variants  or  intergrading  populations  except  one  ~  Warners  and  Laughlin 
(1999)  have  provided  a  convincing  case  for  treatment  of  S./i  rmum  (Nees)  Nesom 

as  a  distinct  species,  in  contrast  to  many  earlier  treatments  of  it  as  Aster  puniceus 
var./irmus(Nees)Torr.  &  Gray  or  A.  puniceus  var.  lucidulus  Gray.  Evidence  has 
been  presented  for  recognition  of  S.  puniceum  var.  scabricau  le  (Shinners)  Nesom 

(Nesom  1997),  the  only  infraspecific  taxon  currentfy  recognized  within  the  spe- 
cies. It  might  be  argued  that  S.  rhiannon  would  be  more  appropriately  treated 

at  varietal  rank,  especially  m  view  of  its  largely  quantitative  difference,  but  we 

infer  that  the  new  species  is  reproductively  isolated  because  its  geographic  range 
is  imbedded  within  that  of  typical  5.  puniceum  and  morphological  intergrades 

have  not  been  observed,  despite  the  co-occurrence  of  the  two  taxa  within  sev- 
eral meters  of  one  another  at  the  type  locality. 

It  is  possible  and  likely  that  adaptation  to  the  relatively  drier  habitat  of  the 
serpentine  barren  play  a  significant  part  in  the  observed  size  reductions  of 
Symphyotrichum  rhiannon.  Common  garden  experiments  would  be  of  interest 

to  determine  what  component,  if  any  of  the  differences  are  phenotypic.  The 
differences  in  leaf  shape,  however,  suggest  that  other  genomes  might  have  been 
involved  in  the  evolution  of  5.  rhiannon.  Symphyotrichum  prenanthoides,  which 
apparently  is  closely  related  and  which  is  sympatric  with  5.  puniceum  over 

much  oi  its  range,  has  caulme  leaf  blades  distinctly  narrowed  to  a  petiolar  re- 
gion and  Semple  (pers.  comm.)  hypothesizes  that  5.  rhiannon  is  most  closely 

related  to  5.  prenanthoides,  apparently  weighting  the  tendency  in  S.  rhiannon 
to  produce  subspatulate  leaves.  Symp/iyotrJchum  rhiannon,  S.  prenanthoides,  S. 
puniceuni,  and  S.Jirmum  have  been  treated  as  members  of  Symphyotrichum 

sect.  Symphyotrichum  (sensu  Nesom  1994),  but  because  hybrids  in  many  pa- 
rental combinations  have  been  observed  in  Symphyotrichum,  hypotheses  re- 

garding evolutionary  ancestry  could  justifiably  include  species  of  putatively 
more  distant  relationship.  It  is  perhaps  notable  that  the  stem  leaves  of  5. 

rhiannon  are  less  strongly  clasping  than  those  of  either  5.  puniceum  or  5. 
prenanthoides. 

Symphyotrichum  rhiannon  has  only  been  documented  within  a  serpen- 
tine plant  community  endemic  to  a  120  ha  area  surrounding  Buck  Creek  in  the 

southern  Nantahala  Mountains  of  Clay  County  North  Carolina  (Fig.  2).  Ser- 
pentine soils  in  the  Southern  Appalachian  iVlountains  are  very  rare,  and  only  a 
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Fig.  2.  Location  of  Buck  Creek  serpentine  site  (denoted  by  star)  in  Clay  County,  western  North  Carolina. 

few  serpentine  barrens  have  been  located  and  studied,  beginning  with  a  pio- 
neering study  by  Albert  E.  Radford  (1948).  The  Buck  Creek  Serpentine  Barren 

was  discovered  in  1951,  following  Radford's  dissertatfon,  by  the  late  Robert  K. 
Godfrey  then  at  N.C.  State  University  and  has  been  periodically  studied  by  bota- 

nists and  ecologists  ever  since,  as  it  is  the  largest  and  floristically  and 

vegetationally  most  distinctive  of  the  Southern  Appalachian  serpentine  bar- 
rens. In  the  late  1970s  and  early  1980s,  Laura  Mansberg  (now  Cotterman)  con- 

ducted the  most  detailed  study  of  this  unique  plant  community  describing  it 

as  a  Pine-Savanna  (Mansberg  1981;  Mansberg  &  Wentworth  1984).  The  unusual 
aster  here  described  as  Symphyotrichum  rhiannon  was  initially  noted  during 

this  study  by  Mansberg,  and  was  referred  to  in  her  thesis  and  subsequent  paper 

as  "an  undescribed  Aster"Schafale  and  Weakley  (1990)  classified  the  Buck  Creek 

site  as  an  Ultramafic  Outcrop  Barren,  and  considered  it  to  be  the  best-devel- 
oped and  largest  example  of  this  critically  imperiled  natural  community  type. 

The  hierarchical  United  States  National  Vegetation  Classification  classifies  the 

community  association  type  as  a  Qucrcus  alha-Pinus  rigida  /  Sporobolus 
heterohpis-Andropogongerardii  Woodland  and  assigns  it  a  conservation  rank 
of  Gl  (Critically  Imperiled)  (NatureServe  2004). 

A  physiognomic  patchwork  of  forest,  dense  grass  patches  and  partially 
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open  woodland  occurs  across  the  Buck  Creek  site  (Fig.  3).  The  dominant  rock 

types,  serpentinized  dunite  and  olivine,  influence  the  striking  vegetation 
present  on  this  site  (Hadley  1949;  Pratt  &  Lewis  1905).  Soil  depth  is  variable, 
ranging  from  0  to  60  cm,  although  rock  outcrops  represent  between  5  and  10% 

of  the  local  landscape.  Soil  characteristics  reveal  higher  base  saturation,  cation 

exchange  capacity,  pH,  and  magnesium  relative  to  surrounding  sites  in  the 
Nantahala  Mountains  (Mansberg  &  Wentworth  1984).  The  serpentine  plant 

communities  occupy  both  east  and  west-facing  slopes  extending  from  975 
meters  elevation  along  Buck  Creek  to  over  1220  meters  elevation  atop  Corun- 

dum Knob.  Symphyotnchum  rhiannon  occurs  within  the  woodland  and  grass- 
dominated  areas. 

Within  the  woodland  the  forest  canopy  vanes  from  20-60%  cover  depend- 
ing on  the  intensity  and  frequency  of  recent  prescribed  burns.  The  woodland  is 

dominated  in  the  tree  canopy  by  older  stunted  Quercusaiha  and  smaller  denser 

Pinus  rigida  stems.  Tsuga  canadensis,  Sassafras  alhidum,  Acer  ruhrum, 

Oxydendrum  arhoreum,  and  Amelanchier  laevis  also  occur  within  the  canopy 

and  subcanopy  Shrub  cover  is  meager,  typically  occurring  in  clumps  and  pro- 
viding no  more  than  10%  cover  Diagnostic  shrub  species  include  Rhododen- 

dron viscosum,Physocarpusopulifolius,  Viburnum  cassmoides, Kalmia  latijolia, 
Lyonia  ligusirina  var  ligustrina,  Vaccinium  stamineum,  and  V.  corymhosum. 

The  grass  dominance  within  the  herb  stratum  is  remi  niscent  of  prairie  veg- 
etation and  presents  a  striking  contrast  to  the  regionally  typical  herbaceous 

layer  consisting  of  mesophytic,  broad-leaved  forbs.  Andropogon  gerardii, 
Schizachyrium  scoparium  var  scoparium,  and  Sporoholus  heterolepis  are  the 

most  important  grasses.  Characteristic  forb  species  include  Hexastylis  arijolia 
var  ruthii,  Thalictrum  macrostylum,  Packera  plattensis,  Castilleja  coccinea, 

Phlox  ovata,  Oxypolis  rigidwr,  Sanguisorha  canadensis,  Polygala  paucijlolia, 
Aspleniumplatyneuron,Solidagonemoralis,Symphyotrichumundulatum  and 
S.phlogijolium.  A  striking  contrast  within  the  herb  layer  is  the  juxtaposition  of 
both  mesophytic  and  xerophytic  species.  It  is  not  unusual  to  observe 

Sanguisorha  canadensis  and  Oxypolis  rzgidior  emerging  from  a  grassy  thicket 
of  Sporoholus  heterolepis  and  Schizachyrium  scoparium.  Mansberg  noted  a 
perched  water  table  while  surveying  the  site  and  suggested  that  there  is  a  com- 

plex soil  moisture  gradient  within  the  serpentine  site  (Mansberg  &  Wentworth 
1984).  Many  of  the  minerals  predominant  in  mafic  and  ultramafic  rocks  chemi- 

cally weather  to  clays,  and  the  soils  at  Buck  Creek  have  a  substantial  clay  com- 
ponent, providing  a  perched  water  table  and  abundant  seepage  after  rains,  but 

drying  to  highly  xeric  conditions  during  droughts. 

In  response  to  periodic  mining  threats,  42  hectares  of  the  serpentine  site  at 

Buck  Creek  are  now  managed  by  the  USPS  as  a  Special  Interest  Area  and  regis- 
tered as  a  Natural  Heritage  Area  with  the  North  Carolina  Natural  Heritage  Pro- 
gram. In  1995,  the  U.S.  Forest  Service  initiated  active  conservation  management 
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Fig.  3.  Buck  Creek  serpentine  woodland  in  mid  August.Tlie  dominant  grass  is  A ndropogongerardii. 

Fig.  4.  Emerging  grasses  at  Buck  Creek  serpentine  woodland  3  weeks  following  a  prescribed  burn  designed  to  reduce  the 

canopy  layer.  Prescribed  fire  was  conducted  in  April  of  1995. 
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Table  1 .  Status  of  North  Carolina  rare  plarit  species  documented  at  Buck  Creek  serpentine  site. 

Species G-rank^         S-rank'' Relative  Rarity  within  North  Carolina 

G5 SI 

G5T5 SI 

G4T4 SI 

G5 SI 

G5 
SI 

G4 S2 

Sporobolus  heterolepis  G5  SI 

Deschampsia  cespitosa  ssp.  glauca 

Elymus  trachycaulus  ssp.  tmchycautus 

Calamagrostis  porteri  ssp.  porteri 
Poa  saltuensis 

Muhlenbergia  glomerata 

Carex  woodii 

Calystegiacatesbianavar.sericata  G3T3  S3 

Liparis  loeselii  G5  S 1 

Gentianopsis  crinita 

Oenothera  perennis 

Ranunculus  fascicularis 

Pedicularii  lanceolata 

Parnasiia  yrandifolla 

Viola  appalachiensis 

Brachyelytrum  aristosum  G4G5  S3? 

(=  B.  septentrionale) 

Drepanolejuenea  appalachiensis  G2? 

G5 SI 

G5 52 

G5 SI 

G5 
SI 

G3 S2 

G3 S2 

1  of  2  occurrences  documented 

in  NC;  disjunct  eastwards  from  a 

primary  distribution  in  the  Great 
Plains 

Only  known  occurrence  in  NC; 

disjunct  from  further  west 

Only  known  occurrence  in  NC; 

disjunct  from  further  west 

1  of  8  extant  occurrences  within  NC 

1  of  2  occurrences  documented 

in  NC;  disjunct  from  further  west 

1  of  2  occurrences  documented 

in  NC; disjunct  from  further  west 
Dense  in  forested  area  within 

and  surrounding  serpentine 

site;  northern  species  near  its 

southern  range  extent 

Locally  common  in  Southwestern 

NC  Mts;  broad  Southern 

Appalachian  endemic 
Locally  restricted  to  only  a  few 

individuals;  circumpolar,  near  its 

southern  range  extent 

1  of  2  high  quality  occurrences 
inNC 

1  of  3  high  quality  occurrences in  NC 

1  of  2  occurrences  documented 
inNC 

1  of  2  drainages  with  extant 

populations  in  NC 
1  of  3  high  quality  occurrences 
in  NC 

Largest  population  documented 
in  NC; Central  and  Southern 

Appalachian  endemic 
Locally  common  in  higher 

elevations  in  the  southwestern 

Mountains  of  NC;  northern  species 

near  its  southern  range  extent 

Remarkable  occurrence  for  tiny 

liverwort  that  more  typically 

occurs  in  mesic  hardwood  forest; 

Southern  Applachian  endemic; 

with  one  disjunct  occurrence  in 
West  Indies 
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Table  1.  continued 

Species 
G-rank^ 

S-rank" 

Relative  Rarity  within  North  Carolina 

Celastrina  nigra G4 52? 1  or  6  occurrences  documented 

in  NC,  near  eastern  range  limit 

Speyeria  aphrodite  cullasaja G5T1 SI? Only  known  occurrence  in  NC; 

souttiern  Appalachian  endemic 

Clilosyne  gorgorie G5 SI? Only  known  occurrence  in  NC; 

primarily  Midwestern  and  western 

Phyciodes  batesii  maconensis G5 S2 
species  near  eastern  range  limit 

Largest  population  documented 
in  NC;  southern  Appalachian 

endemic 

•'G-rank  indicates  global  rarity  and  threat  status.  See  NatureServe  (2004)  for  definitions. 

"S-rank  indicates  state  rarity  and  threat  status.  See  NatureServe  (2004)  for  definitions. 

of  the  site,  usitig  prescribed  fire  as  the  primary  tool,  resulting  in  reduction  oi 
woody  growth  encroaching  on  the  site  and  an  increase  in  herbaceous  cover, 
particularly  the  grasses  once  dominant  at  the  site  (Fig.  4).  Within  the  last  10 

years  monitoring  plots  were  established  both  by  both  the  North  Carolina  Veg- 
etation Survey  and  the  U.S.  Forest  Service  to  document  current  vegetation  and 

provide  a  baseline  for  detecting  change.  A  review  of  this  plot  data  shows  that  S. 

rhiannon  prefers  more  open  conditions,  occurring  exclusively  within  plots  (n  = 
27)  with  less  than  50%  tree  cover  and  primarily  in  plots  with  less  than  33%  canopy 
cover  5.  rhiannon  grows  sparsely;  cover  estimates  in  plots  have  not  exceeded  2% 

cover.  S.  rhiannonhas  either  maintained  its  coverage  or  slightly  increased  its  den- 
sity within  fire-maintained  areas  at  the  Buck  Creek  Serpentine  Barren. 
In  addition  to  the  presence  of  the  unusual  plant  community,  the  presence 

of  rare  species  adds  to  the  conservation  importance  of  the  Buck  Creek  Serpen- 
tine Barren.  Seventeen  state-hsted  rare  plant  species  and  four  state-listed  but- 

terfly species  occur  within  the  site  (Frankhn  &  Finnegan  2004;  LeGrand  et  al. 

2004;  Gatrelle  1998;  Table  1).  Most  of  these  species  are  primarily  wide-ranging 
and  globally  secure  (G4  or  G5  rank),  yet  rare  in  NC;  a  few  are  restricted  to  only 
this  site  within  the  state.  Although  serpentine  is  well  known  for  its  tendency  to 

generate  locally  endemic  species  (Brooks  1987),  relatively  few  endemics  have 
been  described  from  the  serpentine  areas  in  eastern  North  America.  A  number 
of  endemics  have  been  described  from  the  well  known  serpentine  barrens  of 

Maryland  and  Pennsylvania,  including  Symphyotrichum  depauperatum 

(Fernald)  Nesom,  though  the  taxonomic  distinctiveness  of  many  remains  con- 
troversial. The  less  well  known  serpentine  areas  in  Virginia,  North  Carolina, 

and  Georgia  have  not  heretofore  yielded  endemic  taxa  described.  However,  a 
numberof  odd  putative  taxa(Carex,Hexastylis,Rhododendron,5ymphyotrichum, 
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Thalict  rum)  from  serpentines  in  Virginia  and  North  Carolina  are  currently  the 
subject  of  taxonomic  investigation  and  may  add  to  a  growing  list  of  eastern 
North  American  serpentine  endemics. 

Current  information  suggests  that  5.  rhiannon  is  a  serpentine  endemic  re- 

stricted to  the  Gl-ranked  woodland  community  at  the  Buck  Creek  Serpentine 
Barren.  We  hope  that  publication  of  this  species  will  result  in  the  discovery  of 
other  populations,  at  the  few  other  Southern  Appalachian  serpentine  barrens, 

though  the  potential  for  focating  other  undocumented  occurrences  within  ul- 
tramafic  rock  influenced  woodfands  or  barrens  within  the  region  is  probably 
limited  given  the  overall  scarcity  of  this  habitat. 
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BOOK  REVIEW 
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timberpress.com,  503-227-2878, 1-800-327-5680,  503-227-3070  fax).  U.S. 

$29,95,  CAN  $39.95,  272  pp.,  66  color  photos,  7"  x  9". 

In  the  new  book  by Jenniler  Trehane,  Bhu-bc)iici,Crdnherrie'^  and  Giber  Vaccinntins.she  begins  by 
tracing  the  story  ol  the  most  widely  grown  species  of  Vacciniums.  ijlueberries  and  cranberries.  The 

book  deals  with  iheir  propagation,  cuhivation,  iiarvest,  and  uses,  including  their  health  benefits; 

varieties  are  also  luUy  described.  Other  relatively  unlamiliar,  fruiting  vacciniums  are  dealt  with  in 

the  section  on  garden  cultivation,  as  are  some  cold-hardy  and  neo-  orsubtopical  speciesand  "forms." 
The  reader  should  note,  the  book  contains  sufficient  information  on  growing  blueberries,  cran- 

berries, and  even  lingonberries  on  a  small  scale  commercial  basis,  but  is  not  intended  as  a  complete 
manual  lor  large  scale  commercial  growing, 

hi  part  one  the  author  gives  a  semi-brief  overview  of  the  genus,  including  the  history  archaeol- 
ogy, cultivation,  pests,  diseases,  and  botany  I  found  it  to  be  useful  in  that  the  information  was  di- 

vided up  by  the  species,  common  name,  and  inside  that  chapter  she  covered  all  the  aforementioned 

topics,  specific  to  that  plant. -A.s(ui  Mclilfuh.  Boianiial  Research  Institute  oj  Texas,  509  Pecan  Street, 
hort  Worth,  TX  76102-4060.  U.S.A. 
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ABSTRACT 

The  genus  Otostylis  (Orchidaceae)  is  one  of  the  lesser  known  genera  in  the  Zygopetalum  alHance, 

which  has  had  a  problematic  taxonomic  history.  Otostylis  consists  of  four  species  distributed  in  South 

America  and  Trinidad.  The  purpose  of  this  paper  is  to  provide  a  synopsis  of  the  genus,  with  descrip- 

tions of  the  four  species  and  keys  for  their  identification.  Otostylis  paludosa  is  resurrected  from  pre- 
vious synonomy  under  O.  lepida  and  reported  as  a  new  record  for  the  genus  in  Peru,  occurring  as  a 

dominant  herb  in  bog  wetlands  of  the  Department  of  Madre  de  Dios. 

RESUMEN 

El  genero  Oto.stj'lis (Orchidaceae)  es  uno  de  los  generos  poco  conocidos  en  la  afianza  de  Zygopetalum, 

que  ha  tenido  una  historia  taxonomica  probiematica.  Otostylis  consiste  en  cuatro  especies  distribuidas 

en  America  del  sur  y  Trinidad.  El  objetivo  este  articulo  es  proveer  de  una  sinopsis  del  genero,  con 

descripciones  de  las  cuatro  especies  y  claves  para  su  identificacion.  Otostylis  paludosa  dejo  de  ser 

sinonimo  de  O.  lepida  y  esta  reportado  como  un  record  nuevo  para  el  Peril,  siendo  una  hierba 

dominante  en  los  pantanos  del  Departamento  de  Madre  de  Dios. 

INTRODUCTION 

The  circumscription  of  orchid  genera  related  to  Zygopetalum  WJ.  Hook,  has 

been  problematic  throughout  the  history  of  botany,  and  periodically  all  taxa 
have  been  united  within  an  impossibly  broadly  defined  Zygopetalum.  Our 
modern  understanding  of  generic  limits  in  the  group  begins  with  a  generally 

accepted  review  by  Garay  (1973).  Subsequent  authors  have  dealt  with  nomen- 
clatural  problems  (Christenson  1988),  generic  reviews  (Christenson  2002),  and 
the  confounding  generic  issues  of  taxa  lacking  pseudobulbs  (Dressier  2000). 

One  of  the  lesser-known  genera  in  the  Zygopetalum  alliance  is  Otostylis 
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Schltr.  It  was  described  by  the  German  orchidologist  Rudolf  Schlechter  in  1918 

in  a  review  of  genera  previously  combined  with  Aganiaia  Lindl.  The  name  is 

derived  irom  the  Greek  otos,  meaning  ear,  and  stylis,  meaning  column,  referring 

to  the  conspicuous  subapical  wings  on  the  column.  This  character  separates  it 

from  related  genera  including  Aganisia,  WarreeHa  Schltr,  and  Warrt'opsis  Garay. 
Otostyli^  has  been  generally  accepted  in  floristic  accounts  since  its  origmal 

publication.  Rather  astonishingly,  despite  their  showy  flowers,  plants  of 

Otostylis  have  been  rarely  cultivated  in  modern  times  and  are  only  now  being 
reintroduced  to  horticulture. 

The  purpose  of  this  note  is  to  provide  a  synopsis  of  Otostylis  and  report  the 

discovery  of  the  genus  for  the  first  time  in  southern  Peru.  Recent  collecting  of 

vouchers  for  botanical  and  ecological  studies  in  Madre  de  Dios,  Peru,  under  the 

auspices  of  the  Botanical  Research  Institute  of  Texas  (BRIT)  and  the  San  Marcos 

Herbarium  (USM)  has  revealed  a  substantial  population  of  0.  paludosa  (Cogn.) 

Schltr,  a  previously  endemic  Brazilian  taxon  incorrectly  reduced  to  synonymy 
in  recent  times. 

TAXONOMY 

Otostylis  Schltr.,  Orchis  12:38.  1918.  Type:  Otostylis  kpula  (Linden  &  Rchb.f.)  Schltr. 

Caespitose  terrestrials.  Pseudobulbs  ovoid,  small,  typically  concealed  by  bracts 

and  leal  bases.  Leaves  several,  plicate,  lanceolate,  petiolate,  acuminate,  some- 

times with  subsimilar  foliaceous  bracts  subtending  the  pseudobulbs.  Inflores- 

cences axillary  erect  long-pedunculate  racemes,  the  floral  bracts  inconspicu- 

ous. Flowers  numerous,  several  open  at  once,  showy,  long-lasting,  predominately 

white,  crystalline  in  texture.  Sepals  and  petals  subsimilar,  subequal,  free,  spread- 

ing. Lip  unlobed  or  obscurely  three-lobed,  subauriculate,  with  a  basal  trans- 
verse crested  callus,  sometimes  biseriate.  Column  straight,  conspicuously 

winged,  with  a  short  foot;  pollinia  4,  on  a  common  linear  viscidium. 

Otostylis  comprises  four  superficially  similar  species  native  to  South 
America  and  Trinidad. 

KFY  TO  THE  SPECIES 

1.  Callus  minutely  warty,  W-shaped  with  two  short  continuous  arms  extending  onto 

the  blade  of  the  lip   ^^^  O.lepida 
1 .  Callus  not  warty,  entire  or  biseriate  without  continuous  extensions. 

2.  Callus  biseriate  comprising  a  transverse  ridge  with  three  low  parallel  keels  in 

front   O.brachystalix 
2.  Callus  entire,  a  high  crest. 

3.  Callus  toothed,  inflorescences  less  than  50  cm  tall  (northern  South  America) 

  _^   O.alba 

3.  Callus  ridged  but  not  forming  distinct  teeth,  inflorescences  commonly  1  m 

tall  (southern  Brazil  and  Peru)   ^   0.  paludosa 

1.  Otostylis  alba  (Ridl.)  Summerhayes,  Kew  Bull.  6:293.  1951.  Agamsw  alha  Ridl., 
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Timehri  5:204. 1886;  Zygopetalum  venustum  Ridl, Trans.  Linn.  Soc.  Bot.,  ser.  2, 2:283,  t.  47. 1887; 

Aganisia  venusta (Ridl.)  Rolfe  exJ.D.  Hooker,  Bot.  Mag.  118:  sub  t. 7270. 1892;  Warreella  venusta 

(Ridl.)  Schltr.,  Die  Orchideen,  ed.  1:425. 1914;  Koellensteinia  alba  (Ridl.)  Schltr,  Orchis  9:32. 

1915;  Otostylis  venusta  (Ridl.)  Schltr.,  Orchis  12:41. 1918.  TYPE:  VENEZUELA:  Bolivar,  Mt.  Roraima 

district,  along  the  Kookenam  River,  1000  m,  E.F.  Im  Thurn  360  (lIOLOTYPE:  BM!;  ISOTYPE:  K!). 

Pseudobulbs  ovoid,  to  1.5  cm  long,  ca.  1  cm  wide  and  0.5  cm  thick,  completely 

concealed  by  the  leaf  bases,  apically  unifoliate.  Leaves  3-4,  arching,  linear-lan- 
ceolate, petiolate,  acuminate,  to  25  x  2  cm.  Inflorescences  erect  long-peduncu- 

late racemes  to  40  cm  long,  longer  than  the  arching  leaves,  the  floral  bracts 

triangular-ovate,  acute,  to  0.6  cm  long.  Flowers  10-12,  to  2.5  cm  across,  white, 
the  callus  and  surrounding  field  yellow.  Sepals  and  petals  subsimilar,  subequal, 

elliptic,  obtuse,  the  dorsal  sepal  to  1.3  x  0.8  cm,  the  lateral  sepals  to  1.5  x  1  cm, 
the  petals  to  1.2  x  0.7  cm.  Lip  unlobed,  elliptic,  obtuse,  minutely  emarginate,  to 
1.3  x  1.3  cm,  the  callus  a  high  transverse  semicircular  crest  divided  into  blunt 
teeth,  ca.  7  mm  wide.  Column  winged,  to  1  cm  long,  width  at  wings  7  mm  wide, 
width  at  base  2.5  mm  wide,  the  wings  obliquely  ovate.  Fruits  not  seen. 

Distribution.— Venezuela,  the  Guianas,  and  Brazil  at  elevations  around  1000 
m  (Foldats  1970). 

Some  authors  reduce  this  species  to  the  synonymy  of  O.  lepida  (e.g., 
Dunsterville  &  Garay  1965;  Pabst  &  Dungs  1977;  Senghas  &  Gerlach  1996; 

Romero-Gonzalez  2003)  but  we  are  following  Foldats  (1970)  in  keeping  it  sepa- 
rate. Otostylis  lepida  has  been  recorded  from  the  Brazilian  states  of  Amazonas, 

Matto  Grosso  and  Para  (Pabst  &  Dungs  1977).  The  records  for  Amazonas  are 
likely  correct;  the  records  for  Matto  Grosso  are  based  on  the  previous  inclusion 
of  0.  paludosa  in  synonymy;  and  the  records  for  Para  require  reexamination  of 
those  vouchers,  outside  the  scope  of  this  paper 

2.  Otostylis  brachystalix  (Rchb.f )  Schltr,  Orchis  12:39. 1918.  (Figs.  1,  2).  Zygopetalum 
hrachystahx  Rchb.f.,  Ann.  Bot.  Syst.  6:660. 1863;  Aganisia  brachystalix  (Rchb.f.)  Rolfe,  Orchid 

Rev.  22:200. 1914;  Koellensteinia  brachystalix  (Rchb.f.)  Schltr,  Orchis  9:31. 1915.  Type:  TRIN- 
IDAD: leg.  ignot.  s.n.  (holotype:  W,  drawing  seen). 

Pseudobulbs  short,  ovoid,  to  2  cm  long,  completely  concealed  by  the  leaf  bases. 

Leaves  3-4,  erect,  grass-like,  acuminate,  to  70  x  2  cm,  often  half  that  size.  Inflo- 
rescences erect  long-pedunculate  racemes  to  70  cm  long,  longer  than  the  leaves, 

the  floral  bracts  inconspicuous,  ovate,  acute,  6  mm  long.  Flowers  5-30,  to  2.5 
cm  across,  sepals  and  petals  white,  the  lip  white  with  a  yellow  center.  Sepals 
elliptic,  obtuse,  to  1.8  x  1.2  cm.  Petals  obovate,  obtuse,  to  1.7  x  1  cm.  Lip  obscurely 

three-lobed,  to  1.2  x  1.2  cm,  the  lateral  lobes  small,  subauriculate,  flanking  the 

callus,  the  midlobe  transversely  kidney-shaped,  obtuse,  the  callus  a  low  trans- 
verse ridge  across  the  lateral  lip  lobes  in  a  raised  crescent  that  diminishes  to  the 

sides  of  the  lobes.  Column  stout  with  conspicuous  rhombic  subapical  wings,  to 

0.8  cm  long,  6  mm  wide  across  the  wings,  2.5  mm  wide  at  the  base.  Fruits  cap- 
sules, ellipsoid,  smooth. 



844 BRIT.0R6/SIDA  21(2) 

Fig.  1.  Habit  of  0fo5fy//5/;raf/?y5fo//jf  from  the  Aripo  Savannah  wetland  of  Trinidad-Tobago.(Photograph  by  Julian  Kenny, 

Trinidad-Tobago,  2003) 
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Fig.  2.  Inflorescence  and  flowers  of  0fosfy//jbraf/?y5ffl//x from  Trinidad-Tobago.  (Photograph  by  Julian  Kenny, Trinidad- 

Tobago,  2003) 
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Distribution —Trinidad,  Colombia  (Ortiz  1995),  Venezuela,  the  Guianas, 

Brazil,  and  Peru  (Loreto)  at  elevations  of  150-1675  m. 
Much  early  confusion  surrounding  this  species  was  resolved  by  Ames  (1922) 

who  provided  the  first  illustration  of  O.  brachystalix  based  on  a  plant  from  Trin- 
idad, where  it  was  collected  for  the  first  time  in  the  Aripo  Savannah.  Described 

by  Reichenbach  in  1861  as  Zygopetalum  brachystalix,  this  species  is  character- 
ized by  having  a  weakly  three-lobed  lip  and  a  biseriate  callus  consisting  of  a  low 

transverse  ridge  between  the  auriculate  lip  lobules  supplemented  by  three  small 

longitudinal  keels  in  front.  Figures  1  and  2  provide  images  of  the  habit,  inflores- 
cence, and  flowers  of  O.  brachystalix,  courtesty  of  Dr  Julian  Kenny.  Pabst  and 

Dungs  (1977: 285)  provided  an  illustration  ot  a  flower  dissection  of  O.  brachystalix. 

According  to  Julian  Kenny  (2004,  pers.  comm.),  O.  brachystalix  is  known 

in  eastern  Trinidad  from  the  Aripo  Savannah,  which  is  a  360-hectare  bog-like 
grassland  lying  on  a  bed  of  quartz  sand  over  a  clay  pan.  The  savannah  is  boggy 

during  the  rainy  season  and  arid  during  the  dry  season.  The  dominant  vegeta- 

tion consists  of  grasses  and  sedges,  as  well  as  bog  indicators,  Drosera  and  Sph- 
agnum species. 

In  the  Aripo  Savannah,  O.  brachystalix  is  more  often  seen  on  well-drained, 
slightly  elevated  patches.  It  1  lowers  typically  in  the  dry  season  from  January  to 
April  (Kenny  1988).  A  mature  plant  grows  to  about  70  cm  tall.  Populations  have 

declined  significantly  in  the  last  20  years  (Kenny  2004,  pers.  comm.),  presum- 
ably due  to  overcollecting,  as  it  is  the  easiest  to  grow  of  the  savannah  orchids.  A 

pot  of  sand  and  exposure  to  sun  and  proper  watering  is  all  that  is  necessary  to 
cultivate  this  species  (Kenny  2004,  pers.  comm.).  Several  other  orchids  exist  in 

this  habitat,  such  as  Cleistes  tenuis  (Rchb.f.)  Schltr,  Epistephium  parviflorum 

Lmd\.,Habenaria  lepricurii  Rchb.f.,  H.  mcsodactyla Gnseh., And Sarcoglottis sim- 
plex{Gr[seb.)Schkr.Cyrtopodium  parviflorum  Lindl.  also  exists  in  the  same  habi- 

tat but  according  to  Kenny  (2004,  pers.  comm.)  it  is  now  rare  due  to  overcollecting. 

3.  Oiosiylis  lepida  (Linden  and  Rchb.f.)  Schltr,  Orchis  12:40. 1918.  A,t;cnii,sui  k-puhi 
Linden  and  Rchb.l .,  Beitr.  Orchideenkunde  15,  t.  5.  ISbO.  Type:  BRAZIL.  Amazona.S:  Rio  Negro, 
C.  Wdlli.s  .s.n.diOLOTYPHiW!). 

Pseudobulbs  slender,  fusiform,  to  6  cm  long,  to  1  cm  in  diameter,  subtended  by 

nonfoliaceous  bracts.  Leaves  1-3,  arching-erect,  linear-lanceolate,  petiolate, 
acuminate,  to  65  x  6  cm,  often  half  that  size.  Inflorescences  erect  long-pedun- 

culate racemes,  shorter  than  the  leaves,  to  25  cm  long,  the  floral  bracts  incon- 
spicuous, ovate,  acute,  to  0.4  cm  long.  Flowers  4-10,  2  mm  across,  white,  the 

sepals  and  petals  often  suffused  with  pink  toward  the  apices,  the  callus  and 

surrounding  field  yellow.  Sepals  and  petals  subsimilar,  elliptic,  acute,  the  se- 
pals to  2  X  1  cm,  the  petals  to  1.8  x  0.8  cm.  Lip  unlobed,  elliptic-suborbicular, 

slightly  constricted  above  the  base  (=  obscurely  pandurate),  obtuse-truncate 
with  a  minutely  apiculate  apex  formed  by  conduplicate  folding,  to  1.8  x  1.8  cm. 
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Fig.  3.  Habit  of  Otostylii paludosa  in  a  palm  swamp  of  Madre  de  Dios,  Peru,  showing  the  erect  leaves  and  elongated 

inflorescence  of  this  species.  (Photograph  by  John  Janovec,  2002) 
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Fig.  4.  Inflorescence  and  flowers  of  Otostylis paludosa  from  Madre  de  Dios,  Peru.  (Photograph  by  Mathias  Tobler,  2002) 
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FiG.5.  Palm  swamp  habitat  of  Otostylis paludosa  in  Madre  de  Dios,  Peru.  (Photograph  by  Mathias  Tobler,  2002) 
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the  callus  loosely  W-shaped,  a  transverse  minutely  warty  ridge  extending  as 
two  short  arms.  Column  winged,  to  1.2  cm  long,  7  mm  wide  across  the  wings,  3 

mm  wide  at  the  base,  the  wings  quadrate,  truncate.  Fruits  not  seen. 

Di.stril^ution.— Venezuela,  Guiana,  and  Brazil  at  elevations  of  750-1615  m. 

This  species  is  easily  recognized  by  its  minutely  warty  callus  with  arms 

that  extend  onto  the  blade  of  the  lip. 

4.  Otostylis  paludosa  (Cogn.)  Schltr,  Repert.  Spec.  Nov  Regni  Veg.  15:214. 1918. 
(Figs.  3-3).  ZyiiopeUdum  pahulosum  Cogniaux,  Comm.  I,inh.  Tel.  Est.  Matto  Grosso,  An- 

nex. 5,  pt.  3:12,  t,  64. 1912.  Typh:  BRAZIL.  MATTO GrossO:  Riojuruena,  May,  F.C.Hoehne(Comm. 

Rondon )  2000  &•  20J.3  (SYNTYPF:  BR!). 

Pseudobulbs  ovoid,  to  2  cm  long,  completely  concealed  by  leaf  bases.  Leaves  1- 

2,  erect,  linear-lanceolate,  petiolate,  acuminate,  to  60.7  cm  long,  2.3  cm  wide. 

Inflorescences  erect  long-pedunculate  racemes,  longer  than  the  leaves,  the  pe- 

duncle to  62.4  cm  long,  the  rachis  10-15  cm  long,  the  floral  bracts  lanceolate, 

acute,  to  0.5  cm  long.  Flowers  10-20,  to  3  cm  across,  white,  the  center  of  the  lip 
yellow,  the  inner  lace  of  the  column  purple.  Sepals  and  petals  subsimilar, 

subequal,  spreading,  oblong-elliptic,  obtuse,  the  dorsal  sepal  to  17  x  7  mm,  the 
lateral  sepals  to  15  x  8  mm,  the  petals  to  15  x  6  mm.  Lip  unlobed  auriculate,  the 

midlobe  suborbicular  to  transversely  kidney-shaped,  broadly  rounded,  to  12  x 

11  mm,  the  callus  a  transverse,  lunate  crest,  incised  forming  ridges  but  not  dis- 
tmct  teeth,  to  2.5  mm  long  and  5  mm  wide.  Column  stout,  to  8  mm  long,  with 

obtuse,  quadrangular  wings,  to  4  x  1.9  mm,  the  width  at  wings  to  7  mm  and  at 

base  to  3.5  mm.  Fruits  ellipsoid,  smooth  capsules. 

Distribution.— Brazil  (Matto  Grosso)  and  Madrc  de  Dios,  Peru,  in  the  hot, 
humid  lowlands  at  ca.  230-250  m. 

This  somewhat  obscure  species,  generally  maintained  m  the  synonymy  of 

O.  lepida  (e.g.,  Pabst  &  Dungs  1977).  has  rather  ironically  been  well  illustrated 

in  the  literature.  In  particular,  the  drawing  from  Flora  Brasilica  (Llochne  1948, 

1953)  was  reproduced  in  the  very  widely  available  horticultural  manual 

Encyclopaedia  of  Cultivated  Orchids  (Hawkes  1965;  348).  In  addition,  a  water- 

color  drawing  of  a  flower,  cleady  showing  the  high  callus  without  ancillary 

structures  in  front,  was  reproduced  in  Pabst  and  Dungs  (1977: 229,  as  O.  lepida). 

A  swamp  dweller  as  the  name  implies,  plants  of  0.  paludosa  are  remark- 

able for  their  stature  when  in  flower,  being  about  twice  as  tall  as  the  other  spe- 

cies in  the  genus  (Fig.  3).  The  flowers,  however,  are  similar  in  size  to  other  spe- 
cies of  OtostyUs.  A  photograph  of  a  flowering  plant  i  n  situ  on  the  Parecis  plateau 

and  its  habitat  was  given  by  Miranda  (1996)  as  O.  lepida  but  is  probably  O. 

paludosa.  See  Figure  4  for  images  of  the  inflorescence  and  flowers  of  O.  paludosa 
from  Madre  de  Dios,  Peru. 

We  record  this  species  as  new  to  the  flora  of  Peru  based  on  a  collection  by 

Janovec  et  al.  from  the  Department  of  Madre  de  Dios.  It  has  only  been  found  in 

bog-like  savannah  habitat  associated  with  large  swamps  dominated  by  the  palm 
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Mauritiaflexuosa  L.  (Arecaceae),  known  commonly  as  the  Aguaje  palm.  Fig- 
ure 5  shows  the  habitat  of  0.  paludosa  from  a  study  site  in  Madre  de  Dios,  Peru. 
Otostylis  paludosa  is  the  largest,  most  abundant,  and  conspicuous  orchid 

growing  in  the  open  boggy  savannahs  of  the  Aguaje  palm  swamp  habitat  in  the 
region.  This  species  grows  with  ferns,  grasses,  rushes,  sedges,  and  other  plants  on 
small  moist  raised  areas  of  Sphagnum  emerging  like  small  islands  from  the  bog 
water  Botanical  and  ecological  studies  in  progress  have  documented  hundreds 

of  individuals  of  this  species  per  hectare  (Janovec  et  al.,  in  prep.).  Despite  its  abun- 
dance, this  species  has  never  been  recorded  in  Peru,  most  likely  due  to  a  major 

lack  of  exploration  of  vast  wetland  habitats,  especially  of  Madre  de  Dios,  Peru. 

The  peak  flowering  season  in  Peru  is  July-September,  when  the  white  flow- 
ering inflorescences  of  this  species  can  be  observed  in  abundance,  but  flowers 

have  also  been  observed  in  January-March.  The  plants  can  be  seen  holding  fruits 
during  March-July  and  September-February 
Collections  examined:  PERU.  Madre  de  Dios:  Manu  Province,  Mauritiaflexuosa  (Arecaceae)  palm 

swamp  7  km  up  the  Madre  de  Dios  River  from  the  Los  Amigos  River,  230  m,  19  Aug  2002 J. P. Janovec 

ei  al.  2662  (USM,  BRIT);  same  locality,  MA.  Chocce  277, 279,  &  295 (USM). 

EXCLUDED  SPECIES 

Otostylis  hirtzii  Dodson,  Icon.  Pi.  Trop.,  ser  1,  t.  976. 1984.  Type  Ecuador:  Pichmcha. 
between  San  Juan  and  Chiriboga  on  old  road  from  Quito  to  Santo  Domingo,  1800-2200  m,  7 
Mar  1982,  A.  Hi  rtz  &J.  Leon  201  (holotype:  SEL)  =  Warreopsis  pardina  (Rchb.f.)  Garay  (see 
Senghas  &  Gerlach  1993). 

Stems  short,  completely  concealed  by  leaf  bases.  Leaves  3-5,  lanceolate,  long- 
petiolate,  acuminate,  to  75  x  8  cm.  Inflorescences  erect  long-pedunculate 
racemes  to  75  cm  long,  the  floral  bracts  lanceolate,  acute,  to  0.5  cm  long.  Flow- 

ers 12-15,  to  1.7  cm  across,  the  sepals  and  petals  yellow  with  purple  spots,  the  lip 
pinkish-white.  Sepals  and  petals  subsimilar,  subequal,  oblong-elliptic,  obtuse,  to 
1 X  0.5  cm,  the  dorsal  sepal  concave.  Lip  unlobed,  auriculate,  fan-shaped,  notched 
at  the  apex,  to  0.8  x  0.9  cm,  the  callus  an  inverted  U-shaped  crest.  Column 
straight,  without  wings,  to  0.6  cm  long,  the  foot  to  0.2  cm  long.  Fruits  not  seen. 

Distribution.— Known  from  Colombia  and  Ecuador  at  elevations  of  1800- 
2200  m. 

This  species  has  always  been  out  of  place  in  Otostylis  by  virtue  of  its  col- 
umn which  is  devoid  of  any  wings  and  its  boldly  spotted  yellow  sepals  and 

petals.  With  the  removal  of  this  species  to  Warreopsis,  all  species  of  Otostylis 
have  the  generic  character  of  prominent  column  wings  as  well  as  unmarked 
white  sepals  and  petals. 
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(ORCHIDACEAE),  ITS  ORIGINS  AND  HYBRIDS 
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ABSTRACT 

Phitanthera  chapmanii  (Small)  Luer  emend,  Folsom  is  a  rare  orchid  endemic  to  the  southern  coastal 

plain  ol  the  southeastern  United  States.  Since  Its  original  description  by  Small  in  1902  as  BIep/u(rig/()(i  is 

chapmanii,  Plalantheia  chapmanii  has  been  recognized  at  various  taxonomic  levels.  Folsom  (1984) 

clarified  this  problem  by  once  again  recognizing  it  at  the  species  level  and  also  provided  evidence  for 

the  hybrid  origin  of  the  species  and  a  new  contemporary  hybrid,  P.  X  channellii.  Because  Folsom  s  work 

was  not  widely  available,  much  misunderstanding  still  persists  as  to  the  correct  identity  and  rank  of 

Phitanthera  chapmanii.  Several  species  and  hybrids  are  involved  in  this  complex  and  all  have  contrib- 
uted to  the  contusion.  Those  misunderstandings  and  relaiionsbips  are  clarified  here. 

RHSUMEN 

Plalanthcra  chapmanii  (Small)  Luer  emend.  Folsom  cs  una  orquidea  rara  endemica  de  la  llanura 

costera  del  Sur  de  los  Fstados  Unidos.  I^esde  su  descripcion  original  por  Small  en  1902  come 

Bicphariglottis chapmanii,  Phitanthera  chapmanii  hasidoreconocidaen  variosnivelestaxonomicos. 

Folsom  (1984)clarific6este  problema  reconociendola  una  vez  mas  a  nivel  especifico  y  tambicn  aporto 

pruebas  del  origen  hibrido  de  la  especie  y  un  nue\'0  hibrido  contemporaneo,  P.  _chci n  neUu.  I3ebido  a 
que  el  trabajo  de  Folsom  no  estuvo  ampliamente  disponible,  todavia  persiste  mucho  malentendido 

para  la  correcta  identidad  y  rango  de  Phitanthera  chapmanii.  Varias  especies  e  hibridos  estan 

implicados  en  este  complejo  y  todos  han  conti'ibuido  a  la  conlusion.  Se  clarifican  estos  crrores  y 
relaciones. 

Although  geographically  restricted  to  the  southern  portion  of  the  southeast- 
ern United  States,  Chapmans  fringed  orchis,  Platanthcra  chapmanii  (Small) 

Luer  emend.  Folsom,  is  an  important  component  of  the  summer-flowering  or- 

chid flora  of  this  area.  No  other  complex  within  the  Orchidaceae  in  the  south- 

eastern United  States  has  the  unique  position  of  having  a  species  with  an  an- 
cestral hybrid  origin:  P.  chapmanii,  and  also  having  a  current,  or  contemporary, 

occurring  hybrid:  P.  xchanneUii,  with  the  same  parentage.  Historically  known 

from  East  Texas,  much  of  northern  Florida,  and  southern  Georgia,  today  it  can 

be  best  found  in  the  Apalachicola  and  Osceola  National  Forests  of  Florida.  A 

few  other  small  sites  in  northern  Florida  persist.  The  species  is  absent  from  the 

eastern  half  of  the  Panhandle.  The  Marion  and  Polk  County,  Florida  records 

appear  to  be  Channell's  hybrid  fringed  orchis,  P.  xchanneUii  Folsom.  Few  sites 
remain  in  Fast  Texas  (Liggio  &  Liggio  1999)  and  the  Georgia  locales  are  based 

upon  historic  collections.  No  collections  have  ever  been  made  from  the  area 

between  the  Apalachicola  National  Forest  and  East  Texas. 
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Although  Correll  cites  the  range  for  Platanthera  chapmanii  (as  Hahenaria 

xchapmanii)  from  New  Jersey  to  Georgia  and  Florida  and  west  to  Texas,  he  was 

basing  his  knowledge  on  plants  of  both  P  chapmanii  and  P.  xchannellii.  True 
Platanthera  chapmanii  has  always  been,  and  continues  to  be,  one  of  the  rarest 
orchids  found  in  North  America  and  is  endemic  to  this  lower  portion  of  the 

southeastern  Coastal  Plain  (Fig.  1)  (Brown  &  Folsom  2002). 

Chapman's  fringed  orchis  originally  was  described  by  Small  (1903)  as 
Blephariglottis  chapmanii.  Ames  (1910),  noting  its  intermediacy  between 
Hahenaria  ciliaris  and  H.  cristata,  made  a  new  combination  as  Hahenaria  x 

chapma  nii.  This  hybrid  status  remained  for  many  years,  including  the  new  com- 
bination of  Platanthera  xchapmanii  (Small)  Luer  made  by  Luer  (1972).  It  was 

not  until  Jim  Folsom's  work  in  1984  that  the  taxon  was  restored  to  its  rightiul 
status  of  full  species  and  a  new,  contemporary,  hybrid,  P.  xchannellii,  was  de- 

scribed (Folsom  1984). 

Understanding  Platanthera  chapmanii  and  its  relationships  to  the  closely 

related  orange  fringed  orchis,  P  cilians,  and  orange  crested  orchis,  P  cristata,  is 
greatly  simplified  if  the  observer  can  see  all  three  taxa  in  one  field  session.  This 
can  only  be  accomplished  in  the  Osceola  National  Forest,  because  P  ciliaris  is 

historically  and  apparently  currently  absent  from  any  of  the  other  known  lo- 
calities. Liggio  and  Liggio  (1999)  clearly  state  that  P  ciliaris  has  never  been  found 

within  any  of  the  Texas  locales  for  P  chapmanii.  Although  vouchered  from  the 

panhandfe  counties  encompassing  the  Apalachicola  National  Forest,  no  records 
exist  for  P.  ciliaris  within  the  Apalachicola  National  Forest  (Anglin,  pers.  comm.; 
Brown  6a:  Folsom  2002;  Folsom  1984, 1985).  Conversely,  P  cristata  is  often  found 

growing  within  or  nearby  many  of  the  P.  chapmanii  sites,  especially  in  eastern 
Florida. 

Folsom  (1984)  clearly  demonstrated  that  the  origins  of  Platanthera 
chapmanii  were  most  likely  an  ancient  hybridization  of  P  ciliari.s  and  P  cristata. 
Therefore  P.  chapmanii  is  intermediate  in  size  and  characters  between  the  two 
ancestors.  Over  the  years  it  has  evofved  into  a  stable,  reproducing  species  with  a 
very  distinctive  bent  column.  This  evolution  of  the  column  shape  is  critical  in 
the  pollination  of  the  species.  At  the  same  time  the  contemporary  hybrid  of  P 

ciliaris  and  P  cristata,  Channefl's  hybrid  fringed  orchis,  P.  xchannellii,  occurs 
in  rare  situations  when  both  parents  are  present.  It,  too,  is  intermediate  between 

the  parents,  but  the  column  is  unlike  that  of  P  chapmanii.  Fofsom  (1984)  illus- 

trates all  of  these  characters  m  great  detail.  Because  Folsom's  original  publica- 
tion in  Orquidea  (Mex.)  was  not  readily  available  to  many  interested  orchidists, 

the  article,  with  minor  revisions,  was  reprinted  in  the  North  American  Native 

Orchid  journal  in  1995,  and  included  all  of  Fofsom's  graphics  (Fofsom  1995). 
One  of  the  best  aids  in  the  initial  determination  ol  plants  in  the  Held  is 

observing  what  predominates  in  the  area.  If  both  Platanthera  ciliaris  and  P 
cristata  are  present  and  onfy  a  few  intermediates  are  to  be  found,  then  they  m 
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Fig.  1 .  Distribution  of  Chapman's  fringed  orchid  [Platanthera  chapmanii]  in  the  southeastern  United  States. 

all  probability  would  be  the  hybrid  P.  xchannellii.  If  the  majority  of  plants  ap- 
pear intermediate  between  P.  ciliaris  and  P.  cristata  and  only  a  few  of  either  of 

the  latter  species  are  present  then  the  observer  needs  to  look  carefully  at  the 
shape  of  the  column,  and  most  likely  the  majority  of  plants  will  be  P  chapmanii. 

The  rostellum  lobes  of  the  column  in  P.  chapmanii  have  a  prominent,  distinc- 
tive, and  characteristic  hook  that  is  clearly  visible  while  the  rostellum  lobes  of 

the  columns  of  P  ciliaris  are  triangular  and  the  tips  pointing  straight  forward 
and  those  of  P  cristata,  are  much  shorter,  nearly  truncated,  and  with  a  very  slight 
hook. 

In  addition,  characters  that  help  in  determining  which  species  are  present 

may  also  include  geographic  location,  diameter  of  raceme,  size  of  flower,  length 
and  position  of  spur,  and  shape  of  orifice  (Folsom  1984, 1995).  To  simply  state 
that  Platanthera  ciliaris  is  larger,  P  chapmanii  intermediate  in  size,  and  P. 
cristata  smaller  has  led  to  much  confusion.  For  many  orchid  enthusiasts  this, 

although  not  explicitly  stated,  implied  overall  size,  especially  height.  That  is 
not  accurate  and  height  should  never  be  taken  into  account.  All  three  species 

can  grow  from  10  or  15  cm  to,  in  the  case  of  P  chapmanii  and  P  ciliaris,  over  a 
meter  in  height!  When  size  comparisons  are  made  they  refer  to  the  diameter  of 
the  raceme  and  the  measurements  of  the  individual  flowers.  Even  the  overall 

height  of  the  flowering  raceme  is  not  a  good  criterion  for  identification.  Because 
of  the  ancestral  parentage  of  P  chapmanii  plants  can  easily  favor  the  overall 

raceme  shape  of  either  parent,  but  the  raceme  diameter  appears  to  remain  con- 
stant. Spur  length  in  the  three  species  is  helpful  as  well.  Typically,  in  P  ciliaris 

the  spur  is  20-25  mm  long,  in  P  chapmanii  10-14  mm  long,  and  in  P  cristata  5- 
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8  mm  long.  Figures  2  and  3  show  the  relationships  of  P.  cristala,  P.  chapmanii, 
and  P.  ciliaris  and  will  assist  in  understanding  this  comparison. 
In  addition  to  understandmg  the  species  orchid  observers  need  to  be  aware  of 
the  hybrids  that  are  involved  in  this  complex  include: 

Platanthera  xapalachicola  P.M.  Brown  &r  S.  Stewart— (R  chapmanii  x  P 
cristata) 

Platanthera  x chart nellii  ¥olsom— (P.  ciliaris  x  P.cristata) 

Platanthera  xosceola  P.M.  Brown  &r  S.  Stewart— (Pchapmc/nii  x  P  ciliaris) 

Relationships  among  this  group  are  best  summed  up  in  Figure  4.  Platanthera 
blephariglottis,  P.  conspicua,  and  P  integrilahia  are  included  in  this  diagram  for 

completeness  in  the  group  (Brown  2003;  Brown  &  Folsom  2004).  These  rela- 

tionships and  putative  parentages  are  based  upon  morphological  criteria.  Arti- 
ficially created  hybrids,  cytological,  and  molecular  work  has  yet  to  be  done  on 

this  entire  complex. 

Because  hybrid  swarms  of  some  or  all  three  species  occur  it  may  be  diffi- 

cult to  determine  individual  plants.  Platanthera  xapalachicola  is  locally  com- 
mon in  northern  Florida  where  both  parents  frequently  grow  together  They 

usually  occur  as  individuals  and  may  appear  within  stands  of  P  chapmanii  as 
smaller  flowered,  more  slender  plants  or  within  stands  of  P  cristata  as  larger 

flowered  more  robust  individuals.  The  hooked  column  of  P  chapmanii  is  usu- 
ally dominant,  but  the  spur  length  and  position  is  intermediate  (Brown  &  Stew- 

art 2003). 

Platanthera  xchannellii  and  P  chapmanii  can  be  difficult  to  tell  apart.  In 
the  field  one  of  the  best  ways  is  to  look  about  and  see  which  other  species  are 

growing  nearby.  If  all  the  plants  observed  are  the  same,  and  within  the  range  of 
P  chapmanii,  it  is  most  likely  P  chapmanii,  whereas  if  it  is  a  colony  of  mixed 
species  and  only  a  lew  intermediate  plants  are  present  it  is  more  likely  to  be  P. 
xchannellii. 

Platanthera  xosceola  is  known  only  from  Osceola  National  Forest  where 

it  is  the  only  place  documented  that  both  parents  are  found  growing  together 
Plants  of  the  hybrid  usually  occur  as  individuals  and  may  appear  within  stands 
of  P  chapmanii  as  larger  flowered,  more  robust  plants  with  decidedly  longer 

spurs  or  within  stands  of  P  ciliaris  as  smaller  more  compactly  flowered  indi- 
viduals. The  hooked  column  of  P.  chapmanii  is  not  as  dominant  as  m  P 

xapalachicola  (Brown  &  Stewart  2003). 

Understanding  both  the  history  of  Platanthera  chapmanii  and  the  hybrid 

swarms  that  may  accompany  plants  in  the  wild  hopefully  will  help  in  clarify- 
ing some  of  the  mystery  around  this  rare  and  spectacular  orchid.  Photographs 

and  details  of  all  of  the  taxa  mentioned  above  are  found  in  Brown  and  Folsom 

(2002,  2003,  and/or  2004).  All  orange-flowered  plants  throughout  the  over- 
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FiG.2. Ancestral  parentage  oiPlatantberachapmanii. 

From  leftto  right  in  all  photosrP/flfant/jeracnjfafo, 

chapmanii,  anA  ciliaris. 
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Fig.  3.  Platanthero  cristata  (left),  Platanthera  (hapmanii  (center),  Platanthera  ciliaris  (right). 

Platanthera 

y '        chapmanii 

'.  xosceola 

P.  cristata 

P.  xcanbyi 

P.  xbeckneri 

P.  xapalachicola 

^      P.  xchannellii         '^ 

P.  btephariglottis 

P.  conspicua 
spi 

ciliaris 

P.  integrilabia 

FiG.4.  Relationships  among  related  species  in  the  orange  and  white  fringed  orchid  complex. P/ofonf/iera  blepbariglottis, 
P.  conspicua,  and  P.  integrilabia  are  included  for  completeness  in  the  group. 
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lapping  ranges  of  P.  ciliaris,  P.  cristata,  and  P.  chapmanii  should  be  carefully 

examined  for  the  possibihty  of  additional  sites  for  Chapman's  fringed  orchis. 
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Beautiful  Peonies 

JosefJ.  Halda  andjAMi^s  W  Wadiiic:k  (Botanical  Illustrations  byjarmila  Haldova). 

2004.  The  Genus  Paeonia.  (ISBN  0-88192-612-4,  hbk.).  Timber  Press,  Inc. 

133  S.W.  Second  Ave,  Suite  450,  Portland,  OR  97204-3527,  U.S.A.  (Orders: 

www.timberpress.com,  mail@timberpress.com,  503-227-2878, 1-800-327- 

5680, 503-227-3070  lax).  $34.95, 228  pp.,  36  watercolors  and  43  line  draw- 

ings, 8  x"  X  11". 
The  Gciiu.s  Paeofiiu  by  JoscI  J.  Halda  with  janics  W.  Waddick,  botanical  ilki.sirations  by  |armila 

Haldo\'a,  presents  te  watercolor  paintint^s  depicimg  the  peony.  .Simply  put,  botanical  art  is  a  nii.x- 
ture  ol  science  and  art.  The  more  balanced  the  mix,  the  higher  the  chance  of  success.  The  22  color 
portraits  here  by  book  illustrator  Jarmila,  succeed  more  as  art  than  science. 

Grand  i  lowers,  dramatically  lit,  arc  posed  against  sophisticated  taupe  backgrounds.  As  art,  the 

works  are  beauiilul  and  haunting.  The  jiapery  quality  ol  the  petals  is  conxincing.  The  dark  colored 

peonies  so  saturated  in  color  as  to  appear  satindike.  Veining  on  leaves  is  captured  in  rich  detail.  Deli- 

cate hairs  on  sterns  a  virtuoso  handling  of  the  brush.  But  an  inconsistent  light  source  that  cast  bright 

to  almost  while  coloring  on  ITowers  yet  placed  no  shadow  at  all  on  some  stems  and  leaves,  disap- 

pointed. Given  the  rigitl  standards  ol  botanical  tlrawing,  better  to  abandon  dramatic  lighting  alto- 

gei  her  and  spend  all  available  time  on  the  accuracy  of  the  live  plant  specimen  placed  in  front  of  you. 

An  uncomfortable  shortening  of  leaves  and  twisting  of  some  flower  heads  to  fit  the  formatting  of  the 

paper  resulted  m  perspective  issues.  Ideal  positioning  of  1  lower  placement  on  paper  should  be  stud- 

ied belore  the  start  ol  the  drawing.  While  not  strict  boianical  renderings  of  peonies,  these  are  stun- 
ning portraits  ol  peonies  lovely  enough  to  frame. 

In  addition  to  the  color  paintings  in  The  Genus  Pdcoinu,  are  T3  stunning  black  and  while  line 

antl  stipple  drawings,  Tliese  are  sure  and  conlident,  c:ool>  devoid  of  illustrative  styling.  The  [-leriect 
mix  of  art  and  science, -Cv/U/iiii  FudilUi.  Botanual  Arh  Inslnictor.  QZbO  Mixon  Or,  [Dallas.  Texas 

75220,  U,S.  A,  (214)351-3447  ph/fx,  bmail:  padillacasa@juno.com.  Cyiw/iifl  i'«tJi/la;i(>|Jul(oin.s(nu  (or 

Jor  uni\'cisilics.arbon'tum:,.ffirden  and  phinl  socict icsjnivch extensively  icscanhtni^ayt  and  mUure. 
Available  for  reseaieh  piojeiis.Lomniissioned  plant  poi  trails,  workshops  and  a  travel  leader  on  skelih- 
iNijtonr.s.  Her  art  is  available  for  exhibit. 
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ABSTRACT 

Based  on  a  survey  of  the  literature  and  a  representative  sampling  of  herbariuin  material,  it  appears 

that  the  approximately  70  published  binomials  for  Clematis  in  sub-Saharan  Africa  can  be  reduced 
to  10-13  distinct  species  or  species  complexes.  A  key  to  these  species,  along  with  a  commentary  on 

each,  is  provided  as  a  preliminary  guide  lor  further  floristic  and  taxonomic  studies. 

RESUMEN 

Basadoen  una  revision  de  la  literatura  y  una  prueba  representativa  del  material  herbario,  parece  que 

Ids  aproximadamente  70  binomenes  publicados  para  las  clematides  del  Africa  sub-Sahanana  pueden 
ser  reducidos  a  10-13  complejos  de  especies,  o  especies  distintas.  Se  proporciona  una  clave  para  estas 

especies,  junto  con  un  comentario  para  cada  una,  como  una  guia  preliminar  para  estudios  adicionales 
floristicos  y  taxonomicos. 

INTRODUCTION 

This  report  originated  as  part  of  an  effort  to  develop  tentative  Iiypotlieses  about 
the  number  and  distribution  of  the  species  of  Clematis  in  various  parts  of  the 

world.  It  was  found,  however,  that  the  literature  referencing  Clematis  in  sub- 

Saharan  Africa,  in  which  approximately  70  species  have  been  named,  was  con- 
fusing, patchy,  inconsistent  and  often  contradictory.  The  goal  of  this  exercise 

was  therefore  to  make  the  first  continent-wide  survey  of  sub-Saharan  Clematis 

in  Africa,  combinmg  study  and  synthesis  of  the  diverse  literature  on  the  sub- 
ject with  a  limited  but  representative  herbarmm  study,  in  order  to  provide  a 

preliminary  overview  of  the  number,  correct  names,  and  distribution  of  the 

species.  North  African  species  were  excluded  because  they  are  more  naturally 
a  part  of  the  Mediterranean  flora.  It  is  hoped  that  this  preliminary  report  will 
provide  a  framework,  some  meaningful  hypotheses,  and  a  stimulus  for  regional 

African  botanists  to  take  up  the  detailed  work  that  needs  to  be  done.  A  compre- 
hensive treatment  of  African  Clematis  will  require  extensive  study  in  the  her- 

baria of  Europe  and  Africa,  as  well  as  a  great  deal  of  fieldwork  m  all  parts  of 
this  large  continent. 

Since  the  study  was  initiated,  global  surveys  of  Clematis,  including  the 

African  species,  have  been  completed  by  Johnson  (1997)  and  Grey- Wilson 
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(2000).  Both  authors  have  great  famiharity  with  Clematisand  each  brings  some 
interesting  perspectives  to  the  study  of  this  genus,  but  neither  addressed  the 

many  taxonomic  and  nomenclatural  problems  of  the  African  Clematis  in  any 
depth.  The  relationship  of  the  African  species  with  those  of  other  parts  of  the 
world  is  of  great  interest,  but  no  definitive  phylogenetic  studies  have  been  com- 

pleted. Grey- Wilson  considers  the  African  species,  with  the  exception  of  C.gnm- 
diflora  and  the  species  of  section  Pseudanemonc,  to  constitute  a  subsection  of 

the  section  Mcchitis.  This  is  an  interesting  and  feasible  hypothesis,  but  needs  to 
be  born  out  by  formal  phylogenetic  studies.  Other  authors,  such  as  Tamura 

(1967)  andjohnson  (.1997)  have  considered  the  African  species  to  be  part  of  the 

subgenus  or  section  Clematis,  which  includes  similar  white-flowered  species 
in  Eurasia  and  the  Americas. 

Even  under  the  best  of  circumstances  Clematis  is  a  taxonomically  diffi- 

cult genus,  due  to  great  variability  within  species  and  minimal  diagnostic  dif- 
ferences in  floral  morphology  between  species,  at  least  as  can  be  seen  in  her- 

barium material.  Previous  work  with  North  American  Clematis  (Essig  1990) 
had  suggested  that  taxonomic  problems  in  this  genus  might  be  largely  resolved 

through  careful  analysis  of  existing  herbarium  material.  In  that  study  the  two 

widespread  and  frequently  confused  white-flowered  species  in  eastern  North 
America  were  found  to  be  distinguishable  by  subtle  morphological  features  plus 
differences  in  blooming  season  and  substrate  preferences.  Such  studies  are  fea- 

sible for  taxa  that  are  readily  collected  by  generalists,  and  hence  abundantly 
represented  in  herbaria.  This  study  was  initiated  with  the  anticipation  that  this 
would  be  true  of  African  Clematis  as  well. 

MATERIALS  AND  METHODS 

The  survey  of  herbarium  material  was  based  on  the  collection  of  African  Clema- 

tis at  the  Missouri  Botanical  Garden  (MO),  consisting  of  some  550  specimens. 

The  Missouri  Botanical  Garden  has  a  strong  history  and  a  sizeable  ongoing  pro- 
gram of  fieldwork  in  Africa,  and  probably  the  best  herbarium  collection  of  Af- 

rican plants  in  North  America,  The  collection  includes  sets  of  duplicates  from 
important  collectors  in  all  parts  of  Africa,  including  Exell  &  Mendonca  in  An- 

gola, deWilde,  Ash,  Westphal  and  Pichi-Sermolli  m  Ethiopia,  Pawek,  Phillips 
and  Brass  in  Malawi,  Reekmans  in  Burundi,  Richards  in  Zambia  and  Tanzania, 

and  countless  other  collectors  who  have  collectively  made  a  huge  contribution. 
Table  1  shows  the  origin,  by  country  of  the  collections  at  Missouri.  The  best 

represented  areas  in  the  Missouri  collections  arc  the  African  upland  areas 
stretching  from  South  Africa  to  Ethiopia.  Weakly  represented  areas  include 
tropical  west  Africa  from  Senegal  to  Angola,  the  northern  tier  of  the  savanna 

belt  running  from  Senegal  to  the  Sudan,  and  the  east  coastal  regions  from 
Mozambique  through  Tanzania.  These  results  probably  reflect  both  the  abun 
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Table  1 .  Collections  in  the  Missouri  Botanical  Garden  Hebarium  (MO)  by  country  of  origin. 

Ethiopia  45  Uganda  20  Kenya  20  Burundi /Rwanda  33 

Tanzania  46  Malawi  77  Zambia /Zimbabwe  67  Zaire  31 

Angola  30  Namibia/Botswana  12  South  Africa  101  Mozambiguel3 

Tropical  West  Africa  36 

dance  of  Clematis a.nd  the  intensity  oi  botanical  activity  in  these  areas,  but  sug- 
gest a  reasonably  balanced  coverage  of  the  continent,  sufficient  for  at  least  the 

preliminary  survey  undertaken  here. 

RESULTS 

The  collections  of  the  Missouri  Botanical  Garden  were  readily  sorted  into  10 

broadly  distributed  groups  that  can  be  interpreted  as  species  or  potentially  as 

species  complexes.  These  were  identilied  using  the  earliest  validly  published 

name  applicable  to  each  group,  as  determined  through  examination  of  type 

materials,  and/or  original  descriptions/diagnoses  of  the  many  species  described 

in  the  literature.  These  widespread  and  variable  taxa  include  C.  viUosa,  C. 

uhcnensis,  C.  chrysocarpa,  C.  grandiflorci,  C.  longicauda,  C.  dolichopoda,  C. 

hirsuta,  C.  simensis,  C.  brachiata,  and  C.  wdwitschii.  This  is  a  conservative  in- 

terpretation, a  hypothesis  of  what  appears  to  be  the  minimum  number  ol  dis- 
tinct species  in  Africa.  Support  for  an  additional  three  narrowly  distributed 

species  recognized  by  some  authorities  (C.  burgensis,  C.  sigensis,  and  C 

VI  ridiflora),  was  weak  or  lacking  in  the  Missouri  collections,  but  are  worth  con- 
sidering further  and  included  in  this  treatment,  hi  addition,  the  subspecies  of 

Clematis  villosa  and  C.  ehrysocarpa  recognized  by  Brummitt  (2000)  are  well- 

supported  by  this  study,  and  may  be  nearly  as  distinct  as  the  other  species  rec- 
ognized. The  preliminary  nature  of  this  study  is  stressed.  Additional  species 

may  very  well  emerge  after  more  exhaustive  study. 

The  species  have  distinctive  but  overlapping  geographic  and  altitudinal 

ranges.  A  number  ot  intermediate  specimens  suggest  hybridization  or  incom- 
plete separation  of  the  taxa,  but  most  specimens  fall  cleady  into  one  taxon  or 

another.  The  taxa  are  dctined  primarily  on  the  number,  size,  and  shape  of  the 

leaflets,  and  in  some  cases  by  significant  differences  in  flower  size.  Otherwise, 

flowers  in  African  Clematis  are  relatively  uniform  with  respect  to  morphology. 

All  are  bisexual  and  of  a  nodding  habit  (dil  lerent  from  vv'hite-f lowered  species 
elsewhere,  in  which  flowers  are  erect j.  Sepals  vary  only  m  size  and  slightly  in 

texture,  vestiture  or  color  Stamens  are  numerous,  and  all  have  hairy  filaments. 

Carpels  are  numerous,  al  I  developing  into  achenes  with  long,  plumose  tails.  Flo- 
ral characters  referred  to  by  earHer  authors  (e.g.  anther  shape)  have  been  found 

to  vary  as  much  within  taxa  as  between  taxa.  Finally,  ecological  separation  is 

suggested  by  some  differences  in  blooming  season  and  altitudinal  range,  but 
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data  on  habitat  and  soil  type  were  meager  and  inconsistent.  Other  subtle  bio- 
logical differences,  such  as  differences  in  iloral  fragrance  and  1  lower  color,  are 

hinted  at  sporadically  on  labels,  and  need  to  be  investigated  in  the  field. 
A  key  to  these  species,  and  discussion  of  each,  follow. 

KEY  TO  THE  SPECIES  OF  CLEMATIS  IN  SUB'SAHARAN  AFRICA 

1.   Plants  erect,  stiff-stemmed,  perennial  herbs;  flowers  with  sepals  Imbricate  In  bud 

(species  formerly  segregated  as  the  genus  Clematopsis,  key  based  on  Brurnmltt, 
2000), 

2.  Achenes  with  golden-brown  hairs;  flowers  solitary;  leaves  with  1-2  (very  rarely 

3)  pairs  of  pinnae    (C.chrysocarpa) 

3.  Leaves  mostly  trifoliolate;sepals  32-55  mm  long;achenes  (including  plumose 

style)  55-70  mm  long. Angola, Zaire   C.chrysocarpa  subsp.chrysocarpa 

3.  Leaves  mostly  5-7-follolate; sepals  20-32  mm  long;achenes  35-50  mm  long. 
Malawi, Tanzania  and  Mozambique   C.  chrysocarpa  subsp.  bijuga 

2.  Achenes  with  gray  hairs;  flowers  1  -many  per  stem;  leaves  simple  to  tripinnate. 

4.  Leaves  simple;  flowers  solitary;  sepals  32-60  mm  long.  Angola  and  Zaire  to 
Tanzania      C.  uhehensis 

4.   Leaves  trifoliate  to  tripinnate;flowers  1 -many  per  stem;sepals  17-33  mm  long 

  (C.  villosa) 

5.  Leaves  trifoliolate  or  occasionally  5-foliolate,  flowers  1-5  per  stem. 

Cameroun  and  Nigeria  to  Tanzania    C.  villosa  subsp.  oliveri 

5.  Leaves  pinnate  to  tripinnate,  rarely  trifoliolate; flowers  1  -many  per  stem. 

6.  Leaves  tripinnae  with  segments  1  -5(-8)  mm  broad;flowers  1  -5  per  stem; 
Zambia  to  Namibia  and  S.Africa    C. villosa  subsp.  stanleyi 

6.   Leaves  pinnate  to  bipinnate,with  segments  5-40  mm  broad; flowers  1  - 

many  per  stem. 
7  Leaves  densely  sericeous  beneath,  pinnae  lobes  up  to  1 5  mm  broad 

and  usually  rounded  at  the  apex;flowers  l-7(-l  3)  per  stem;W.Zaire, 
Angola,5.  Uganda,  W.Tanzania    C.  villosa  subsp.  villosa 

7  Leaves  sparsely  to  densely  appressed-pubescent  beneath,  pinnae 

lobes  up  to  40  mm  broad  and  acute  at  apex;  flowers  5-many  per 
stem;  5.  Zaire, Tanzania,  Mozambique,  Malawi,  Zambia    C.  villosa  subsp.  kirkii 

1.  Plants  vining  or  trailing;flowers  with  sepals  valvate  in  bud. 

8.   Flowers  large, solitary  or  in  clusters  of  3,  with  sepals  1  5-45  mm  long;carpels  50- 

200  per  flower. 

9.  Flowers  campanulate,  sepals  strongly  ribbed, greenish  to  yellowish  or  cream- 
colored,  mostly  more  than  2.5  cm  long  (but  with  some  specimens  as  short  as 

1.8  cm);  leaves  mostly  3 -5-foliolate,  with  leaflets  mostly  more  than  50  mm 
long. 

1 0.  Leaves  mostly  5-foliolate,  leaflets  lanceolate-ovate,  rarely  lobed, finely  and 

regularly  toothed;  west  equatorial  Africa,  from  Guinea  to  Angola,  300- 
1600  m     C.grandiflora 

1 0.  Leaves  mostly  3-foliolate,  leaflets  broadly  3-lobed,  irregularly  toothed,  fo- 

liage conspicuously  reddish-golden  pubescent;  Ethiopia,  1350-2100  m 

   C.  longicauda 

9.  Flowers  with  spreading  to  reflexed  sepals,sepals  mostly  1 5-25  mm  long;ieaf- 
lets  mostly  less  than  5  crTT  long. 
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11.  Leaves  3-5-foliolate,  leaflets  broadly  to  narrowly  ovate,  abaxially  reddish- 

golden  pubescent;  flowers  white,  reddish-golden  pubescent  externally, 
the  sepals  somewhat  ridged;  occurring  in  evergreen  montane 

forest.Tanzania,  Burundi,  1 000-2500  m    C. dolichopoda 

11.  Leaves  mostly  twice  pinnate,  leaflets  ovate-apiculate  to  linear-elliptic, 

subglabrous  to  moderately  white-hirsute;flower5  white  to  cream-colored 
or  rarely  tinged  with  pink,  sepals  not  conspicuously  ribbed;  occurring  in 

open  woodland,  Angola  to  Zaire,  Tanzania,  Malawi,  &  Zimbabwe,  400- 
1600  m     C.welwitschii 

8.  Flowers  small,  numerous,  with  sepals  mostly  less  than  15  mm  long  (to  20  mm 

long  in  some  populations  of  C./7/ysufo),white,cream, greenish  or  yellowish;  leaves 

mostly  5-  or  more  foliolate,  of  various  shapes;  carpels  fewer  than  50  per  flower. 

12.  Leaves  3-5-foliolate  with  leaflets  ovate-lanceolate,  rarely  lobed. 
13.  Leaflets  regularly  and  finely  toothed.  Ethiopia  to  Zaire  and  Nigeria 

   C.  simensis 

1  3.  Leaflets  with  margins  essentially  entire. 

14.  Achenes  with  style  50-70  mm  long;  sepals  1 2-15  mm  long.  Kenya, 
Tanzania   C.  sigensis 

14.  Achenes  with  style  to  33  mm  long;  sepals  10  mm  long.  Ethiopia 

   C.  burgensis 

1 2.  Leaves  5-  or  more  foliolate  with  leaflets  broadly  ovate  and  frequently  deeply 
lobed,  irregularly  or  infrequently  toothed. 

15.  Flowers  yellowish-green,  coastal  Mozambique  and  Tanzania    C.viridiflora 
1 5.  Flowers  white  to  cream  or  greenish. 

16.  Leaves  mostly  once-pinnate,  5-9-foliolate,  leaflets  broadly  ovate,  ir- 

regularly lobed  and  toothed;  tropical  woodland  and  savanna,  An- 
gola to  n.e.  South  Africa  and  Zimbabwe,  northward  to  Ethiopia, and 

from  there  westward  to  Senegal,  220-2340  m    C.  hirsuta 

16.  Leaves  mostly  twice-pinnate,  leaflets  narrow,  deeply  lobed  and  in- 
frequently toothed;  temperate  to  subtropical  grassland.  South 

Africa  to  Zimbabwe,  Botswana  &  Namibia;  400-2200  m   C.  brachiata 

TAXONOMIC  SYNOPSIS  AND  COMMENTARY 

Note:  Three  species  of  African  Clematis,  C.  chrysocarpa,  C.  uhehensis  and  C. 

villosa,  were  formerly  segregated  in  tfie  genus  Clematopsis,  and  not  originally 

included  in  this  survey.  The  recent  paper  by  Brummitt  (2000)  provides  a  thor- 
ough treatment  of  those  species,  while  providing  the  rationale  for  including 

them  in  Clematis.  I  am  in  full  agreement  with  that  decision,  and  include  the 

species  in  this  synopsis,  but  refer  the  reader  to  Brummitt's  paper  for  more  detail 
and  discussion. 

1.  Clematis  brachiata  Thunb.,  Prod.  pi.  cap.  94.  1800.  Type:  not  cited,  but  photos  oL 
authentic  material  Irom  Uppsala  have  been  seen. 

Clematis oweniae  Harv.  in  Harv  SrSond.,  Fl.  cap.  1:2. 1860. 

Clematis  stewartiae  Burtt  Davy,  Man.  Flowering  PL  Ferns  Transvaal.  1:37,  111.  1926. 

Clematis  ihunhergii  Steud.,  Nom.,  ed  2, 1:380. 1841,  Harv  m  Harv  &  Sond..  Fl.  Cap  L2. 1860. 

Clematis  triloba  Thunb.,  Prod.  pi.  cap.  94. 1800  (non  B.  Heyne  ex  Roth,  Nov  pL  sp.  251. 1851).  Type 
not  cited. 
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The  first  species  o(  Clematis  described  (rom  sub-Saharan  Africa,  C.  brachiata 

IS  similar  to  C.  hirsuta,  as  both  are  widespread,  variable  species  ot  open,  dis- 
turbed habitats,  and  both  produce  numerous  small  white  flowers.  Exell  and 

Milne-Redhead  (1960),  along  with  Thulin  (1993),  considered  that  C  hrachiata 
and  C  li  i  nuia  would  probably  have  to  be  com  bi ned,  although  earlier,  Exell  (1937) 

recognized  C.  /insula  in  Angola  and  C.  bixichuita  in  South  Africa.  White  (1962) 

considered  C.  hirsuta  and  C.  inciso-dcntata  as  synonyms  ot  C.  hnichiata.  The 
two  species  can,  however,  be  generally  separated  by  the  simply  pinnate  leaves 

of  C  hirsuta  compared  with  the  doubly-  (or  more)  compound  leaves  ol  C 
hrachiata.  The  geographic  separation,  with  C  brachiata  confined  primarily  to 

the  subtropical  grasslands  of  eastern  South  Alrica  and  C.  h\rsuta  occurring  pri- 
marily in  tropical  savan  nas  and  wood  lands,  also  suggests  ecological  dif  Icrenccs. 

Confusion  between  C.  hirsuta  and  C.  brachiata  may  have  arisen  in  part 

because  of  a  discrepancy  between  Thunbergs  diagnosis  of  the  latter  species 

and  his  own  specimens  at  the  Uppsala  Herbarium.  Thunberg  actually  described 

two  species  from  South  Africa.  One  (C.  brachiata)  supposedly  fiad  simpfy  pin- 
nate leaves,  and  the  other  (C  triloba)  had  doubly  compound  leaves.  Thunberg 

did  not  designate  types,  but  authentic  specimens  have  been  found  at  Uppsala, 

one  for  each  species,  and  apparently  annotated  by  Tlumberg.  In  contradiction 

to  his  diagnoses,  both  specimens  ha\'c  doubly  compound  leaves,  as  do  the  great 
majority  ol  South  African  specimens.  The  specimen  annotated  asC  ( riloba  has 

larger  f  lowers  (sepals  f  0  mm  long  vs  5  mm  long)  than  the  specimen  annotated 

as  C  brachiata.  Both  flower  size  and  the  dissection  of  the  leaf  are  quite  variable, 

and  the  differences  between  these  two  specimens  of  Thunberg  become  insig- 

nificant when  a  targe  number  ol  specimens  are  examined.  Because  ol  its  sim- 

ply pinnate  leaves,  C  hi  rsuta  may  have  been  equated  with  Thunbergs  diagno- 

sis ol  C  brachiata  by  some  authors.  For  them  the  species  with  doubly-compound 
leaves  was  C.  triloba  or  one  of  the  later  names  discussed  below. 

There  was  some  additional  confusion  concerning  the  name  C.  triloba 

Thunb..  ft  was  apparentfy  assumed  l^y  some  later  authors  that  this  name  was 

anteceded  by  C.  triloba  Roth  ex  B.  Heyne,  which  however  was  not  published 

until  f82f.  The  name  C.  thunbergii  was  published  by  Steudef  in  f84f,  appar- 
ently as  a  new  name  for  C.  triloba,  so  the  fatter  name  has  been  fittfe  used,  fn 

1860, 1  tarvey  pubf  ished  C.  owcn  iac  for  some  South  African  specimens  with  dou- 

bly-compound  leaves,  apparently  unaware  of  C  ( nloba.  Some  authors  have  at- 
tempted to  distinguish  C.  owcniac  from  C,  brachiata  on  the  basis  ol  anther 

shape,  with  the  former  species  possessing  short  ovoid  anthers  and  the  latter 

elongate  anthers.  These  dilferences  cfo  not  hold  up  when  a  broad  range  of  speci- 
mens is  examined.  The  same  appfies  to  the  species  C  stcwartiac. 

Johnson  (1997)  and  Grey- Wilson  (2000)  recognized  three  South  African 

species,  C.  brachiata,  C  triloba,  and  C  owcniae.  Grey- Wif son  distinguished  C. 

owcniae  from  C.  triloba  by  its  smalfer  f  fowers  (sepals  10-12  mm  long  vs.  f  2-18 
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mm  long).  He  also  says  that  the  latter  has  "deliciously  scented"  flowers,  but  does 
not  mention  scent  for  C  oweniac.  Flowers  of  C.  brachiaUi  are  simply  described 

as  "fragrant,"  and  he  appears  to  have  misinterpreted  C  brachiata  as  similar  in 
loliage  to  C.  simensis.  Once  again,  variation  in  leaf  form  and  flower  size  in  South 
Airican  Clematis  are  such  that  these  kinds  of  lines  are  hard  to  draw  without 

extensive  field  studies.  Particular  morphological  combinations  may  indeed 

prove  to  be  consistent  within  populations  occupying  speciaHzed  habitats  or 

geographical  areas.  The  issue  of  fragrance  also  needs  to  be  examined  more  rig- 
orously and  consistently. 

Hybridization  between  Clcmalis  brachiata  and  Clematis  viUosa  subsp. 

stanleyi,  both  ol  which  are  common  in  the  Johannesburg  area,  has  been  noted 

m  the  literature  (Letty  1962)  and  on  some  herbarium  specimens.  One  specimen 

that  is  clearly  intermediate  m  character  between  these  two  species  is  Mogg36528. 

This  underscores  the  close  relationship  between  the  species  formerly  segregated 

into  Clematopsis  and  other  Airican  species,  as  well  as  the  possibility  that  many 

unusual  specimens  in  Africa  could  be  the  result  of  hybridization. 

2.  Clematis  burgensis  Engl.,  Bot.  Jahrb.  Syst.  45:272. 1910. 

A  distinct  species  according  to  Demcl  (1987),  native  to  Ethiopia.  Three  of  the 

specimens  cited  under  C  simensis  {Ash  129^^,  J.  dcWilde  6224,  Wesiphal  & 

Westphal-Stevcls  3062)  have  smooth  leaflet  margins  as  indicated  for  this  spe- 
cies, but  lack  flowers  so  the  other  traits  could  not  be  verified.  I  was  unable  to 

draw  any  conclusions  about  this  species  from  the  MO  material. 

3.  Clematis  chrysocarpa  Welw.  ex  Oliv,  Fl.  trop.  Afr.  1:5. 1865.  C/emc((i,s  vido.sa  subsp. 
chryiocarpa  (Welw.  ex  Oliv.)  Kuntze,  (llcmalopsis  chrysocarpa  (Welw.  e.x  OlivJ  Hutch,  (sec 
Brummirt,  2000). 

a.  Clematis  chrysocarpa  Subsp.  chrysocarpa 

Brummitt  (2000)  places  the  following  species  in  synonymy  here:  Clematis 

chrysocarpoides  DeWilde.,  Clematopsis  speciosa  Hutch.  (Clematis  angolana  M. 

Johnson,  1997,  Slaktet  Klematis:  145,  nam.  nov:.  replaced  synonym:  Clematopsis 
speciosa  Hutch.) 

b.  Clematis  chrysocarpa  subsp.  bijuga  Brummitt,  Kew  Bull.  55:97-108.  2000. 
Brummitt  (2000)  placed  the  following  species  in  synonymy  here:  Clematopsis 

lineariloba  Hutch. SrSummerh.,  Clematopsisoliven  forma  lineariloha  (Hutch. 

&  Summerh.)  Staner  &  Leonard.  (Clematis  afncoiineanloba  W.T.Wang,  Acta 

Phytotax.  Sm.  39:336.  2001,  replaced  synonym:  Clematopsis  lineariloha  Hutch- 
inson &  Summerhayes). 

4.  Clematis  grandiflora  DC,  Syst.  nat.  1:151. 1818.  Tvri^mot  indicated. 

Clematis  pseudoij^randijlora  Kuntze.  V'erh.  Bot.  Verems  Prov.  Brandenburg  26:128.  1885.  TYPE: 
ANGOLA:  Welwitsch  1218.1219. 
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Clemut IS  le^il^ouli mensisSchnell,  Bull.  Soc.  Bot,  France  96:223. 1949. TYPIi:GL)lNEA:  Mt.  Kakoulima, 

2000  tt,  Schndl  2461  (holotype:  n.v.j 

Clematis  chloranthaUnd\.,  Edward's  Bot.  Reg.  16, 1. 1234. 1829.  Belongs  here  according  to  Oliver 
(1868)  and  Johnson  (1997). 

A  very  distinctive  species  with  very  large,  campanulate  flowers.  Leaves  arc  5- 
pinnate,  with  leaflets  ovate,  rarely  lobed,  and  finely  toothed,  much  like  those 

of  C.simen&is.  Material  referred  toasC.  kakoulimensisd.nd  C. pseudograndijlora 

have  somewhat  smaller  flowers,  with  sepals  18-20  mm  long,  and  about  50  car- 

pels per  flower,  but  otherwise  similar  to  the  large-flowered  specimens.  They 

appear  to  represent  extremes  in  the  range  of  variation.  A  remarkable  photo- 

graph of  this  species  appears  in  Johnson  (1997),  showing  large,  pendant,  yel- 
lowish flowers,  reminiscent  of  Asian  species  in  the  section  Connatae. 

5.  Clematis  dolichopoda  Brenail,  Kew  Bull.  1949:71.  1949.  Clematis  hirsuta  van 

dolichopoda  (Brenan)  Staner  &  J.  Leonard,  Bull  Soc.  Roy.  Bot.  Belgique  82:36, 1950  and  Flore 

du  Congo  Beige  2:187. 1951. 

Clt'»i(ili.s/()ngipe.sEngl.,Bot.Jahrb.Syst.45:273. 1910. 11  legitimate  name,  cI.CIl' Old (i.s/ongipciFrey  n, 
1890,  frorn  Madagascar. 

Poorly  represented  in  the  MO  collections,  this  species  appears  to  be  similar  to  C 

longicauda,  but  with  smaller  flowers,  the  foliage  has  the  same  distinctive 

indumentum  ol  golden  hairs  ("rusty  ferrugineous").  Sepals  are  13-20  mm  long, 
variously  described  as  white,  golden-white,  or  yellowish,  the  latter  perhaps  due 

to  the  heavy  external  covering  of  golden  hairs.  Leaflets  are  essentially  heart- 
shaped,  with  irregular  teeth,  or  in  some  material  from  Burundi,  the  leaflets  are 

narrow-elongate.  It  is  possible  that  the  latter  material  represents  hybrids  with 
C  wclwitschii.  The  species  occurs  mostly  in  high  mountains,  up  to  3500  m,  but 

as  low  as  1000  m  m  some  Burundi  material.  One  specimen,  Wi  ilia ms 35,  is  placed 

here  questionably.  It  is  a  fruiting  specimen,  but  the  large  number  of  fruiting 

heads  in  the  inflorescence  suggests  that  the  flowers  are  much  smaller  than  in 

the  other  specimens.  The  hairs  are  much  sparser  on  the  leaves,  though  still 

golden  in  color. 

6.  Clematis  hirsuta  Guill.  &  Perr.  in  Guill.,  A.  Rich.  &  Perr.,  Fl.  Seneg.  tent.  LI. 
1831.TYPF:  not  cited,  collected  by  Perrottet  in  1829  at  Cape  Verde,  Senegal  near  Kounoun  and 
Rufisk. 

Clematis  mciso-dentata  A.  Rich..  Tent,  fl,  ab\ss.  1:2,  tig  1. 1847.  TYPE:  not  specified,  but  collected 
by  A.  Petit  in  Shoa  Province,  Ethiopia,  between  1838  and  1843;  =  C.  hirsute  fide  Demel  (1987) 
and  Johnson  (1997). 

Clematis  wi^htiana  auct  non  Wall. 

Clematis j^rata  (non  Wall.)  sensu  Oliv..  Fl.  trop.  Afr.  1:7. 1868. 

Clematis ^laucescensFrescn.,  Beitr.  Fl.  Abyssin.,  in  Mus.  Senckenb.  2:  268. 1837.  TYPE:  Not  cited;  = 
C  hirsuta  fide  Demel  (1987J  and  Johnson  (1997). 

Clematis  djalonensis  A.  Cheval,  Bull.  Mus.  Hist.  Nat.  (Pans),  ser  2.  4:1010.  1932.  Type:  FRENCH 

GUINEA:  Fouta-Djalon,  1300  m.  Chevalier  34.545 (n.v.)  (=  C.  Iiirsid^i  fide  Hutch.  &  Dalziel). 
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Clematis  chariensis  A.  Cheval,  Bull.  Mus.  Hist.  Nat.  (Paris),  ser.  2.  4:1012. 1932.  TYPE:  CENTRAL 

AFRICAN  REPUBLIC:  Haut-Chari,  between  Dekoua  and  Nana,  Chevalier  6192;  said  to  be  a 

cousin  of  C  hirsuta  by  Chevalier,  described  as  a  low-growing  scrambler  adapted  to  frequent 
bush  fires,  sprouting  annually  from  the  rootstock. 

Clematis  petersiana  Klotsch  in  Peters.  Naturw.  Reise  Mossambique  6(1):170. 1861.  From  the  am- 
biguous description,  this  species  appears  to  be  indistinguishable  from  ordinary  C  hirsuta.  It 

is  from  the  upland,  interior  province  of  Tete,  and  so  not  likely  to  be  equated  with  C  viridijlora. 

In  the  conservative  treatment  presented  here,  this  is  a  widespread,  variable  spe- 
cies found  throughout  the  tropical  savannas  and  open  woodlands  of  central 

Africa.  It's  distribution  correlates  roughly  with  that  of  Acacia  sicherana  in  mid- 
elevation  plains  and  plateaus  in  what  is  called  the  Sudano-Zambezian  region 
(Brenan  1978).  The  correlated  distribution  of  the  two  species  includes  disjunct 

populations  of  each  in  central  Angola.  The  two  other  widespread  species  with 

numerous  white  flowers  appear  to  be  geographically  and/or  altitudinally  sepa- 
rated: C.  simensis  at  generally  higher  elevations,  and  C.  hrachiata  further  south 

in  the  warm-temperate  to  subtropical  grasslands  of  South  Africa.  A  fourth  spe- 
cies that  appears  to  be  in  this  complex,  C.  viridijlora  is  a  lowland  species  found 

along  the  coast  of  Mozambique  and  possibly  Tanzania.  There  are  morphologi- 
cal differences  as  well,  but  definitely  gray  areas  between  these  species,  both  geo- 

graphically and  morphologically.  Clematis  hirsuta  is  distinguished  from  C. 
simensis  by  its  lobed,  irregularly  toothed  leaflets,  as  opposed  to  the  unlobed, 
finely  dentate  leaflets  of  the  latter,  and  from  C.  hrachiata  by  its  simply  pinnate 

leaves,  as  opposed  to  the  doubly  compound  leaves  of  C.  hrachiata.  C.  viridijlora 
is  hard  to  distinguish  from  herbarium  material,  but  its  flowers  are  somewhat 
larger,  with  the  sepals  said  to  be  thinner  and  more  yellowish. 

Clematis  species  with  numerous,  small,  white  flowers  are  found  through- 
out the  world,  including  the  C.  virginiana/cateshyana/  ligustifolia  group  m 

North  America,  C.  dioica  and  its  relatives  in  tropical  America,  C.  grata/ 

wightiana  and  similar  species  in  Asia,  C.  vitalha  in  Europe,  and  other  species  in 
New  Guinea,  Australia  and  New  Zealand.  All  of  these  species  are  abundant, 

variable  and  widespread,  occupying  open,  disturbed  habitats,  and  can  gener- 

ally be  described  as  "weedy."  Species  with  larger,  fewer,  and  often  more  colorful 
and/or  fragrant  flowers,  on  the  other  hand,  tend  to  be  less  common  and  more 
restricted  in  both  their  distribution  and  habitat  preferences.  This  pattern  holds 
for  Africa  as  well. 

The  species  placed  in  synonymy  here  were  based  on  one  or  a  few  variant 
specimens  and  appear  to  fall  within  the  range  of  variation  in  the  widespread 
species,  although  they  do  warrant  further  study.  The  vestiture  of  the  leaves  in 
C.  hirsuta  is  variable.  Some,  as  the  name  implies,  are  rather  densely  hirsute,  while 

others  are  nearly  glabrous.  The  greatest  concentration  of  heavily  hirsute  speci- 
mens is  in  the  Ethiopia/Uganda  region.  Some  populations  in  Ethiopia  have  sig- 

nificantly larger  flowers  with  rather  attenuate  sepals,  as  opposed  to  the  more 
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obtuse  sepals  in  other  specimens,  suggesting  some  degree  ot  subspecil  ic  dif  ler- 
entiation.  This  appears  to  have  been  the  basis  lor  recognizing  both  C.ghi  ucesccns 

and  C.  //ici.so-cic/ildtu,  neither  ol  which  were  recognized  by  Demel  Tekatay  (1^)87) 
in  his  thorough  study  oi  Clematis  in  Ethiopia.  The  present  study  also  suggests 

that  there  are  numerous  intermediate  specimens,  making  such  a  distinction 

difficult.  Grey-Wilson  (2000)  recognized  C  djaloncnsis  from  southwest  N4ali 
and  northern  Guinea,  on  the  basis  of  its  smaller  flowers  that  are  more  rounded 

in  bud  and  said  to  be  more  tragrant,  and  with  shorter  pedicels.  This  again  ap- 

pears to  lall  within  the  range  ot  variation  ior  C.  hirsnia,  but  needs  to  be  investi- 

gated lurther.  The  photograph  ol  C  hirsuta  in  Grey- Wilson  appears  to  be 
misidentitied.  The  llowers  appear  to  be  much  larger  than  those  ot  the  many 

specimens  examined  in  this  study,  and  the  leaves  appear  to  be  more  deeply  di- 
vided. The  plant  looks  more  like  C.  wclwitschii. 

One  difficulty  in  verifying  the  proper  application  ol  the  name  C  hirsuta  is  the 

lack  ol  authentic  type  material.  The  type  sliould  be  at  I^aris,  but  it  cannot  be 
tound,  and  the  Missouri  collection  contains  no  specimens  Irom  Senegal  at  all. 

The  protologue  for  that  species  indicates  that  the  foliage  is  tcrnate  to  biternate, 

and  densely  villous.  No  dimensions  were  given  lor  the  flowers,  which  were  said 

only  to  be  in  clusters  ot  1-3.  Biternate  leaves  are  rare  in  the  species  as  currently 
understood,  suggesting  the  possibility  that  the  population  at  Cape  Verde  (near 

sea-level)  is  distinct  at  some  level  Irom  the  more  widespread  lorm.  In  his  I  lora 
of  Senegal,  Berhaut  (1967)  describes  the  leaves  as  having  two  pairs  ol  leal  lets, 

and  the  white  flowers  produced  in  large  panicles,  which  is  consistent  with  C 

hirsuta  elsewhere  in  its  range.  It  is  not  known  whether  Berhaut  had  material 

trom  the  Cape  Verde  area,  however  l(  the  species  still  exists  there,  it  needs  to  be 

studied  in  order  to  resolve  any  further  doubts. 

7.  Clematis  longicauda  Steud.  ex  A.  Rich.,  Tent.  ft.  al:)yss.  1:2. 1847.  Typf:  F.THIOPIA: 
_S(  liDnpcr  l2!S-i  {nxj. 

This  taxon  has  large  flowers  similar  to  those  ot  C.grandifJora.  The  3-foliolate 

leaves  differ  conspicuously  in  the  broader,  lobed  leaflets  and  the  line  reddish- 

gold  pubescence.  It  is  tound  at  higher  elevations  (1350-2100  m).  and  only  in 

Ethiopia.  Johnson  (1997)  and  Grey- Wilson  (2000)  both  misinterpret  this  very 
distinctive  species  as  a  synonym  ol  C  hirsuta. 

8.  Clematis  simensis  Fresen.,  Beitr  Fl.  Abyssin.,  in  Mus.  Senckenb.  2:267.  1837. 
Type:  Ruppdhn.v.). 

ClcmalisahissimLi  Huich.  belongs  hew  according  lo  Hutchinson  and  Da  lzielti'-)54)  and  Johnson 
(1Q97). 

This  is  a  distinctive  species  occurring  throughout  central  and  eastern  Africa, 

generally  at  higher  elevations  than  C  /iir.sii/t;,  with  which  it  overlaps  geographi- 

cally. Leaves  are  typically  5-loliolate,  with  tlie  Icallets  finely  toothed  and 
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unlobed.  Flowers  tend  to  be  numerous  in  elongate  inflorescences,  well  exserted 

above  the  foliage.  One  specimen  from  Kenya,  Taylor  1455.  has  unusually  large 

flowers,  representing  perhaps  a  taxonomic  variant  or  hybrid  with  a  large-f  low- 
ered species. 

9.  Clematis  sigensis  Engl.,  Bot.  Jahrb.  Syst.  45:271.  f910. 

A  distinct  species  according  to  Beentje  (1989),  found  in  Kenya  and  Tanzania;  no 
matching  specimens  at  MO. 

10.  Clematis  uhehensis  Engl.,  Bot.  Jahrb.  Syst.  28:387. 1900.  Clcmiiiopsisscahiosijolia 

subps.  u/K'/U'n.si.s(Engl.)  Brummiii,  Ckmalopiis  villosa  subsp.  uhehensis  (lingDJ.  Raynal  &r 
Brummitt  (.see  Brummitt.  2000). 

Brummitt  (2000)  includes  the  following  names  in  synonymy  here:  ?C}cmalis 

villosa  van  tcuszii  Kuntze,  Clcmatopsis  tcuszii  (Kuntze)  Mutch. ;  Clematis 
homblei  De  Wild.,  Clematopsis  homhlci  (DeWild)  Staner  &  J.  Eeonard, 

Clcmatopsis  katangensis  Hutch.,  Clematis  katangensis  (Hutch.)  M.Johnson, 
Clematopsis  simplicijolia  Hutch  &  Summerh.,  Clematopsis grandifolia  Staner 
&rj.  Leonard,  Clematis  grandifolia  (Staner  &J.  Leonard)  M.Johnson. 

11.  Clematis  villosa  DC,  Syst.  nat.  1:154.  f818. 

a.  Clematis  villosa  subsp.  villosa 

Brummitt  (2000)  placed  the  following  species  in  synonymy  here:  Clematis 
scalnosifoha  DC,  Clematis  villosa  var.  scahiosifolia  (DC)  Hiern.,  Clematopsis 
scabiosijolia  (DC.)  Hutch.,  Clematis  villosa  subsp.  argentea  Kuntze,  Clematis 
argentea  (Kuntze)  Prantl,  Clematopsis  argentea  (Kuntze)  Hutch.,  ?Clemaiis 
mechowiana  Kuntze,  ?  Clematis  villosa  var  angolensis.  Clematis  stuhlmannii 

Hieron,  ex  Engl.,  Clematopsis  stuhlmannii  (Hieron.  ex  Engl.)  Hutch.,  Clematis 

villosa  forma  ohtusiloha  Hiern,  Clematis  villosa  forma  stenophylla  Lhern,  Clema- 
tis sapinii  De  Wild,  Clematopsis  sapinii  (De  Wild.)  Staner  &J.  Leonard. 

b.  Clematis  villosa  subsp.  stanleyi  (Hook.)  Kuntze,  Verb.  Bot.  Vereins  Prov 
Brandenburg  26:172.  1885.  Clematis  stanleyi  Hook-.  Clematopsis  scahiosiJo]ias,uh5p. 
stanleyi  (Hook.)  Brummitt,  Clematopsis  stanleyi  (I  look.)  Hutch,  (see  Brummitt,  2000). 

Bruinmitt  (2000)  places  the  following  species  in  synonymy  here:  Clematis 
villosa  var  tomentosa  (Kuntze)  T.  f^urand  &r  Schinz. 

This  is  a  very  distinctive  subspecies,  with  finely  dissected  leaves. 

c.  Clematis  villosa  subsp.  kirkii  (Oliv)  Brummitt,  Kew  Bull.  55:97-108.  2000. 
Clematis  kiikii  Oliv.,  Clematis  villosa  var.  kirkii  (Oliv.j  Kuntze.  Clematopsis  kirkii  (Oliv.) 

Hutch.,  Clematopsis  scabiosijolia  subsp,  kirkit  (Ohv)  Brummitt  (see  Brummitt  2000). 

Brummitt  (2000)  places  the  following  species  in  synonymy  here:  Clematis 

villosa  var  pubescens  Kuntze;  Clematis  stanleyi  var  puhescens  (Kuntze)  T. 
Durand  &  Schinz;  Clematis goetzei  Engl.;  Clematis  husseana  Engl.;  Clematis 

lugnignu  De  Wild. 
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d.  Clematis  villosa  subsp.  oliveri  (Hutch.)  Brummitt,  Kew  Bull.  55:97-108. 2000. 
Ocmcitopsisxahiosijolia  subsp.  o/iveri  (Hutch.)  Brummitt. 

Brummitt  (2000)  included  the  following  species  in  synonymy  here:  Clcmatopsis 
nigerica  Hutch. 

12.  Clematis  viridiflora  Bertol,  Misc.  hot.  19:7,  pi.  3. 1830. 

The  number  of  specimens  available  for  this  species  at  MO  are  few,  but  it  appears 

to  be  a  distinct  species  ecologically  as  well  as  morphologically.  The  name  sug- 
gests that  the  flowers  are  greenish.  This  is  confirmed  on  one  specimen  (Lemos 

&  Balsinhas  37)  who  describe  the  flower  color  as  "amarelo^esverdeades."  Exell 

and  Milne-Redhead  (1960),  describe  the  sepals  as  "thin  and  membranous"  as 
opposed  to  the  thicker  sepals  of  C.  brachiata,  which  they  equate  with  C.  hirsuta. 

Ecologically,  it  appears  to  be  a  coastal  species,  apparently  growing  on  dunes— a 
most  unusual  habitat  for  African  Clematis,  although  in  North  America  there 

are  populations  of  C  catesbyana  in  a  similar  habitat  (Essig  1990).  A  photograph 

of  a  cultivated  plant  attributed  to  this  species  in  Grey- Wilson  (2000)  shows  a 
plant  with  yellowish  flowers.  If  accurately  identified,  it  confirms  a  distinctly 

different  species,  and  also  strengthens  the  argument  of  a  relationship  with  sec- 
tion Meclatis.  One  specimen  from  Zanzibar  Island  is  tentatively  placed  here, 

though  It  has  smaller  flowers,  reported  to  be  white,  and  leaflets  less  lobed  than 

the  material  from  Mozambique.  It  may  be  represent  C.  zanziharensis  Bojer  ex 

Loud.,  who  found  it  similar  to  C.  vitalba  and  C. grata,  the  latter  a  name  widely 
misapplied  to  C  hirsuta.  It  has  to  be  remembered  also  that  Zanzibar  has  been  a 

center  of  trade  for  centuries  and  that  exotic  species  may  have  been  brought  m. 

13.  Clematis  welwitschii  Hiern  ex  Kuntze,  Verb.  Bot.  Vereins  Prov  Brandenburg 
26:171.  1885.  Typi::  Wdwitsch  1217  (photo  seen,  MO-  Angola);  see  also  Exell  &  Mendonca 
(19.37). 

Clemati:iantuncsii  Engl.  Bot.Jahrb.  Syst.  45:274.  1910.  Typi;:  ANGOLA:  An/uncs  A.56  (BD.  n.v.), 

belongs  hefc  according  to  E.xell  and  Mendonca  (1937). 

Clematis  commutata  Kuntze,  Verb.  Bot.  Vereins  Prov.  Brandenburg  26:128. 1885.  Tvpr:  ANGOLA: 

WelwUsch  l'215a  (MO-photoseen). 
C/em^(( is  prost  rata  Hutch..  Botanist  southern  Alrica.  484. 1946.  Type:  Hutchimon  3504  (n.v.);  ap- 

pears to  belong  here  from  the  description,  placed  here  by  Exell  &Miine-Redhead,  1960. 
Clematis  thaUctriJolia  Engl,  Bot.Jahrb.  Syst.  45:270.  1910.  Zaire,  Zambia,  Tanzania;  close  to  C 

welwitschii  fide  E.xell  &  Milne-Redhead  (1960),  distinguished  by  larger,  solitary  flowers. 

This  taxon  includes  specimens  with  medium-large  flowers  (sepals  1.5-2  cm 

long)  with  spreading  sepals.  Flowers  are  reported  to  be  white  to  cream-colored, 
but  sometimes  with  a  pink  tinge  on  the  outside.  Foliage  is  extremely  variable  in 

this  species.  Leaves  are  pinnately  to  doubly  pinnately  compound,  with  leaflets 

coarsely  toothed,  deeply  lobed,  elongate,  and  sometimes  very  finely  dissected. 

The  types  of  both  C  welwitschii  and  C  commutata  were  collected  m  Angola, 

and  both  names  have  been  applied  to  specimens  with  moderately  large  flowers 
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in  a  broad  area  from  Angola,  Zaire  and  Cameroon  to  Tanzania.  Differences  be- 
tween them,  primarily  leaf  slrape  and  number  of  flowers,  blur  considerably 

when  a  large  number  of  specimens  are  examined,  and  they  appear  at  this  point 

to  be  just  forms  of  one  variable  species.  Johnson  (1997)  and  Grey- Wilson  (2000) 
both  recognize  C  commutata  and  C  thalictrifolia  as  separate  species,  but  the 
distinctions  are  not  clear  or  convincing,  and  the  ranges  overlap.  The  Missouri 

collections  did  not  contain  any  specimens  with  flowers  as  large  as  those  re- 
ported for  C  thalictrifolia.  They  are  said  to  be  up  to  50  mm  across,  which  put 

them  in  the  range  of  C.grandijlora  or  one  of  the  species  of  section  Pseudancmone, 

such  as  C  villosa.  This  potential  species  is  certainly  worth  investigating.  A  num- 
ber of  the  specimens  cited  below  have  broad,  cordate  leaves  and/or  somewhat 

smaller  flowers,  strongly  suggesting  hybridization  with  a  species  such  as  C 
hirsuta.  These  include  Exell  &  Mendonca  1076  from  Angola,  Lacroix  3020, 

Tawakali  &  Kaunda  190,  and  Pawek's  6255, 12644,  and  13658  from  Malawi. 

ERRONEOUS  AND  UNRESOLVED  NAMES  IN  AFRICAN  CLEMATIS 

The  following  names  are  either  erroneous,  invalid  or  require  further  research  to 
determine  their  status,  (note:  IPNl  =  International  Plant  Name  Index  at 

www.ipni.org) 

Clematis  capensis  Poir.  Encyc.  Suppl.  2.  298.  (=  Anemone  capensis  according  to  IPNI). 

Ckmatopsis costata  Weim.,  Bet.  Not.  1936:28.  Zimbabwe/Zambia. 

Clematis Jriesiorum  Ulbr.,  Notizbl.  Bot.  Ga[  t.  Berlin-Dahlem,  10:914.  1930.  Kenya.  (=  C  hirsuta 
fide  Johnson  1997) 

Clematis  inlermedia  Chiov.  Ann.  Bot,  CRomaJ  9:51.  1911.  hybr,  Ethiopia;  said  to  be  a  natural  hy- 

brid between  Csimensis and  "C.  thiinbcv^iCiC  hirsutal). 
Clematis  iringaensis  Engl,  Bot.  Jahrb.  Syst.  28:388.  1900.  Zambia  and  Tanzania;  resembles  C. 

welwitschi,  but  flower  buds  covered  with  "yellow"  indumentum,  possibly  as  m  C  dolichopoda. 
Cknwtis  kassneri  Engl.,  Bot.  Jahrb.  Syst.  45:274.  1910;  Zaire.  (=  C  welwitschii  fide  Grey- Wilson 

(2000). 

Clematis  keilii  Engl.,  Bot.  Jahrb,  Syst.  45:273.  1910;  Burundi.  (=  C  welwitschii  fide  Grey- Wilson 

(2000;  but  said  by  Engler  to  be  ierrugineo-pilosus"  and  similar  to  C  /ongipes,  i.e.  C. 
dolichopoda). 

Clematis  kerrii  Steud.,  Norn.  ed.  2. 1:379. 1840.  South  Africa. 

Clematis  feissenyensis  Engl  m  Wiss.  Ergebn.  Deutsch,  Zentr  Afr-Exped.  1907-8, 2:207. 1911.  Tropi- 
cal East  Africa.  (=Csimen.sisnde  Johnson  1997) 

Clematis  massoniana  DC.,  Syst.  nat.  1:135. 1818.  (=  C  hrachiata  fide  IPNl).  Ethiopia?  South  Africa. 

Clematopsis  pulchra  Weim.,  Bot.  Not.  1936:27. 

Clematis  schinztana  Engl.  &  Gilg  ex  Engl,  Pflanzenw.  Ost.-Afrikas  3:1. 1895.  (Engl.  &  Drude.  Veg. 
Erde  9:172. 1915,  in  obs.).  Namibia, 

Clematisspathuli[olia  (Kuntze)  Prantl,  Bot.Jahrb.  Syst. 9:258. 1888.  in  obs.  Zaire  (cannot  be  deter- 
mined fide  Brummitt  2000). 

Clematis  stolzii  Engl.,  Bot.Jahrb.  Sys.  45:272  (1910),  Malawi.  (=  C  si  mensis  fide  Johnson  1997,  but 

has  few,  rather  large  flowers;  could  be  a  lorm  of  C  welwitschii  or  a  hybrid). 

Clematis  tenmjolia  Poir.,  Encyc.  Suppl.  2,  p.  298. 1786.  {=Anemone  lenuijolia  fide  IPNl). 

Clematis  teusczi  i  (Kuntze)  Engl,  Pflanzenw.  Ost.-Afrikas  3:1. 1895.  (Engl.  &r  Drude,  Veg.  Erde  9:170. 
1915,  in  obs.  (=  C  villosa  var.  teuszii  fide  IPNI).  Angola. 
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CIcmaiislihcsliid  Quczcl,  Bull  Soc.  Ilist.  Nat.  AfrK|uc  N.  48:86.  lQ'i7.  Tibesti  Mouniains  of  Sudan 

(created  as  a  separate  species  b\-  Johnson  (IQ"-)?)  and  Gre\--\\'ilson  l2000j,  who  also  indicated 

its  close  aitinity  wiili  (,'.  siu]cnsis) 
Ch-matis  ZiiuzchariLU  .Sweet,  Hort.  brit.  ed.  2.  1.  1832.  =  C.  zanziburcnsi^  LoLidon,  lide  IPNI  (-C. 

viridilUirn?) 

Clfinatis  Zdnzibarensislloitv  ex  Loudon.  Hort.  brit..  ed  2.228. 1832,  (=C  viyidifloraJ'.sunihiy  toC^ 
vitalba  or  C.grata  fide  Exell  &  Mendonca  1937). 

APPRNDIX 

Abbi-eviated  listing  ol  specimens  examined  (all  from  MO) 

Clematis  brachiata  Thunb. — Botswana:  Sluiipc  2S-i.  Namibia:  Lcistncr  et  al  19-1;  MuUcr&  Tilsoit  ')/7; 

Scvdid  21.50;  4 !2.5,  i29L  Soiiih  Africa:  Alhiydicc  1572:  Arnold  205;  Ba hi n has 2857, 34/6;  Bayliss  1188, 

!5M  4674;  Booi  .52;  Boric  508,  1110:  Brink  5%.  62<s';  liuitcndaf^SlI,  Burtt-DuY\'  I.5I48;  Codd  9648; 

nah!>.irdnd  2.'i87.  2542.  3515,  .1588;  Davuhc  0776;  Drc^^^c  s./i.  (6  specimens  with  meager  label  data); 
hchlon  s.n.  O  specimens  with  meager  label  data);  Edwards  175;  Edwards  &  Vahrmcyer  4281; 

Gcrmishuizcn  225,  M68, 3924;  Cihhs  et  al.  234:  Goldhlatt  1688;  HalUwcll  5126;  Hilluird  &  Burt  9836; 

Jojfc  232;  Kcmp8b4;  Krausc  12,54:  Lccndcriz  50:  Jjchcnbci}^  7564, 8820;  h'hidlcv-W'ood  4733.  .so.  (1900); 

Khbcan  .531. .5.H.  829;  Mogg  19,547. 21053,  2,5264. 25832;  iVI,)rle_v377,  Pilhins  10910: 1'hiUir^'u  551; Ray- 

mond ill.  11972):  Rcardon  17;  Rclicl& Germ ish nizcn  28i\  Rodi n  368.5, 3874, 5ciief|ier,s  l.}98, 1485, Sidey 

683,  2432.  Stnilon  8.S;  Strcy  2542,  9745,  86411181.  ((2(1,5:  Vahrmcyer  2425;  van  Hocpcn  1648;  Wdman 

729,  801;  Wild  5781;  Zambalis  1182.  Swaziland:  Kemp.  Zimbabwe:  Davics  388;  Ngoni  .572;  N(ir/t;raii/i 
J03(i, 

Clematis  chrysocarpa  subsp.  chrysocarpa  VVelw.  ex  Oliv. — Angola:  l:.\ell&  Mcndonai  794.  1360,  2547; 

Homblc  828|)i,s  (photo,  BR);  VV'c/vvi (.scfi  1222  (photo.  I5M).  Zaire:  5v»i(ieii,s  6060 

Clematis  chrysocarpa  subsp.  bijuga  Brummitt— Malawi:  Brumniitt  ct  al.  15601;  Ghapman  &  Ghap- 

man  7510;  Lacnnx  4257;  Pawek  6256.  8044.  8415.  8894.  10797:  RhiUips  799.  1310:  Rcckmans  5527. 

IVlozambiquc:  jiin.scn  &  Boanc  7882;  Pcrcira  ct  al.  1827.  Tanzania:  Bidgood  &  Congdon  147;  Kavom  bo  & 

Kavambii  166:  Gcrcan  &  Kayomho  436.5;  Richards  I55b4:  Stolz  23y85  (lype  of  C  lincanloba  I  luieh.  & 
SnmmerhayesJ 

Clematis  dolichopoda  Brenan — Tanzania:  Williams  ,5.5;  VcrdLOiirt  275:  Schlicbcn  3991.  Burundi: 
Rcckmans  2298,  2.56,5,  8476, 

Clematis  grandiflora  DC, — Angola:  Gosswcilcr  10311.  Welwitsch  (2(8  (photo,  BM.  type  of  C. 

pscudograndijlora).  1219.  Cameroon:  Bales  (257,  Gin  li'  10.  Latilo  &  Daramola  VHl  28900,  deWildc  & 

dcWildc-Duyjjcs  ((57,  Cote  dTvoire:  Hcppcr&  Malcy  S.n.  (1984),  Ghana:  Vignc  2681.  Guinea:  .Adam 
3857,  7562.  Liberia:  (\())nic(  ()2(,  Nigeria:  Ihilzicl  .s.n.  (1912).  Sierra  Leone:  Adam  22/(0.  223(.5,  22409, 
22974,  Zaire:  Libcn3192. 

Clematis  hirsuta  (liiill,  &  I'err-Angola:  Gicssct  al.  66/2;  Gossweiler  10285,  11.379.  Botswana:  Smith 

6(6,  .5,520,  Burundi:  l.cwallc  4674;  Rcckmans  595,  .5444.  5(,52. 5J33, 5138,  6271, 8029, 8983.  9145, 10258, 

10420.  Cameroon:  77i,)m((,s  ,5/0.5;  Baldwin  13852;  dcWildc  &  dcWihlc-nuyfjcs  4,5.52,  4117;  Latilo  & 

Dasahlka  28773;  Lccuwcnbcrg  7561,  10497.  Central  African  Republic:  /  tiv  5562,  6084.  Cote  dTvoire: 

Gil  III  ie?-Bet;i(i  n  460.  Ethiopia:  ,A.sli  652. 1279,  (343;  dc  Wi  Idc  &  dc  Wi  Idc-nuyfjes  8693, 9277;  /.  dcWi  Idc 

5773,  .5866,  622.5  7350;  Mt')i,i;e,s()ii  s.n  (1958);  Nievri;i;e/(  i!v  iVicve/xel(  1227;  Pappi  4642,  .507;  /'k(n- 

5erfni)/ii2372;SV(i(inper2/2.  /48/;  Wesf/'lu/lfv  We,s(|)/i((/S(e\'c/s 2476,  2876, 295(.  Fernando  Po:  Guinea 

J876,  Guinea:  Adam  2630,  7/74.  7/90,  Kenya:  Agncwct  al.  10283:  Mwangangi  77;  Eadcn  ct  al.  74,/6.5,5: 

Harmscn  &  Agncw  6540:  Paolo  54k  Perdue  &■  Kihuwa  8155:  Williams  315.  Malawi:  Banda  {-rkhera 

26/2;  Brass  17112.  UlEXGbapman&Ghapman  7496:  Kwatha&Balaka  l.]9;LaGroix  4562;Pawck  5547. 

5548.  7 162. 1 1354;  Ph  1 1 1  ips  (4,58, 2678.  282.5;  Sa  lube  n  i  (,5i6,  2799, 3  (56;  Sa  lube  n  i  &  Tawa  ka  1 1  4960.  5000; 
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Stolz  206:  l.aCyoix 4562;  Wilkin  65. Mozambique:  dc  Konig 7436; /cnrsen et  al  301  Nigeria:  Oloriinfcmi 

el  ai  OBB94,  OBB501\  Guile  11  Rwanda:  Bouxin  &  Radoux  2216.  Sierra  Leone:  Adam  222H..  22768, 

22223,  23259,  229'^4;  Morion  SL2S04.  Somalia:  I'ichi-Sermolli  138.  South  Africa:  Cooper  191;  Galpm 
14413.  H418;  Hemm  596:  Sicilmans  441.  Swaziland:  Kemp  134,  847.  Tanzania:  HocV  423;  Vrome  149: 

Gereciu  &  Mziray  1678:  Gercau  el  al.  4600:  Grant  s.n.  (1928);  Greenway  &  Kanun  15164: jejjord  f  "'■ 

243:  Kayomho  555;  Lovcll  2182:  Lovett  &  Congdon  1852:  Lovett  &  Kayambo  3458:  Malhias  et  al.  A86; 

Newhoiild  &  Harley  4220:  Paget-Wilkes  4:  Richards  27090:  Sanane220:  Schliehen  4393:  Tanner  627, 

4922:  Williams  690.  Togo:  Bretcler  7229;  l:rn  et  al.  776;  Robertson  72:  Schajer  7628.  Uganda:  Brown  63; 

Dummer  177:  liUiol  6567.  781.8:  Katende  2601,  2219:  Lovcnd^e  190,  421:  Ross  889:  Rwaburindore  326, 

998, 1474,  2035,  2676;  Taylor  2214.  2275.  2550.  3283.  Zaire:  Bamps  3003:  Callens  s.n.  (July  1958),  .s.n. 

(Aug  1958);  de  Craene  231:  tvrard  6350:jcan  Lebrun  5352. 8241 9132:]ean  Louis  20,  709, 4509:  Michel 

2922:  Michel  &  Reed  92:  Robvns  2296:  Toussauu  2417.  Zambia:  An^^us  208, 1279,  1610:  Bainhridge  782, 

786:  Best  328,  327:  Chase  8605:  Davies  U66:  Kabisa  22:  Mshasha  66;  Richards  9421,  9553,15136,  15148, 

15195,  22233:  White  3222.  Zimbabwe:  Bayliss  10087, 10488:  Biegel  3126:  Chase  4887:  Davies  388, 1166: 

Kabisa  22:  Mshasha  66:  Muller  2475. 3403,  .]087:  Nod  2436: Nyarini  168:  Plowes  1622:  Rushworlh  689: 

Sinwu  2194:  West  2161:  Wild  5781. 

Clematis  longicauda Steud. c.\  A.  Rich,— tihiopia:  .Ash  2767.deWilde & deWilde-DuyJjes 9384.  10133. 
10434:J.  DcWilde  6118,  6720.  Meyer  7718.  ricbiSermoUi  23.52,  Schimper  1284. 

Clematis  simensis  Fresen. — Burundi:  Reeknuins  7905,  10671.  Cameroon:  Thomas  2637.  Ethiopia:  Ash 

35,679,  1294:].  de  Wilde  3062,  4077,6224:  deWilde  &  deWilde-DuyJjes  8238,8374,8966.8984,  10145: 

Pichi-Sermolli  135, 138:  Schimper  1512:  Wcstphal&  Westphal-Slevels  1019,  2350, 3062.  Kenya:  Agnew 

7707.  9438:  D' Airy  7364:  Greenway  &  Kanun  ;.3cS38.  J489.5;  Maas  Gecsteranus  6049:  Mabberley  & 

McCall  12:  Robertson  1567:  Taylor  125.'ibl455.  Malawi:  Brass  16106, 16860, 16836:  Chapman  &  Chap- 
man 7807:  LaCroix  310.3;  Fawek  7014, 9111, 10000:  Phillips  1704,  2825.  Nigeria:  Sanjord  5494.  Rwanda: 

Fossev  B/7.  Tanzania:  Gereau&  AbdaUah  1745:  Iwarsson  etal.  1065:]efford  et  al.  1145:  Mathias&  Tay- 
lor A86:  Mwasumbi  16316:  Richards  16802.  Uganda:  Katende  3305:  Robertson  1567.  Zaire:  Louis  4817. 

Clematis  uhchensis  Engl. — Malawi:  Pawek  7910:  Phillips  136,337,452, 1360.  Mozambique:  Sousa  1641. 

Tanzania:  Hrumimlt  et  al.  18141:  Gereau  et  al.  2833;  Goetzc  579  (photo,  B);  Magogo  255:  Stolz  2514: 

Sulema n  &  Vu ndi  16.  Zaire:  Ba m bs &  Malaisse  8407:  Kassner  3347 (photo,  BM); Sha niz554 (photo,  K). 

Clematis  villosa  subsp.  stanleyi  (Hook.j  Kuntzc — Angola:  Lxell  &  Mendonca  S.n.  (1961);  Rodin  9349: 

Young  1^85.  Namibia:  Seydel  2067.  South  Africa:  Baxliss  3145. 4664:  Bourell  el  al.  2571:  Burke  1853:]o(fe 

192:Liehenberg8815:  Mogg  18811,21054:  Rand  1282.  Scheepers  1486;5icieyJ4.i6;j.  Thodc  1348:  Welman 

592.  Zimbabwe:  Chubb  108:  Cross  353:  Plowes  1647:  Gonde  386;  Leach  8200:  Miller  2087,  2189:  G.  West 

2538.  Zimbabwe  or  Zambia:  Monro  S.n.:  Mshasha  /62;  Opperman  s.n.  (1969).  Zambia:  Grant  4518:  Harder 

el  al.  4018:  Nawa  et  al.  12.1:  P.  White  1918 

Clematisvillosa  subsp.  kirkiilOliv.J  Brum  mm— Angola:  Exell  &  Mendonca  120. 1702.  J74i.  J60.  Malawi: 

Banda  1509:  Brass  17453:  Chapman  &  Chapman  7326;  Grosvenor&  Renz  933:  Patel  el  al.  1484:  Pawek 

5463, 6634, 8253:  Phillips  768A.  1181, 1449, 3671:  Salubeni  et  al.  2518.  Mozambique:  Coneia  215:  Gomes 

&  Sousa  1662:  Torre  &  Paiva  379.  Tanzania:  Bally  &  Carter  16461:  Gribb  el  al.  11247:  Kayombo  & 

Kayambo  212:  Lovett  1482:  Lovett  et  al.  1899:  Muumba  DSM3029:  Paget-Wilkes  785:  Prins-Lambert 

392:  Stolz  146:  I'hulin  &  Mhoro  3125.  Zaire:  Brookes  et  al.  191  Robvns  1587.  Zambia:  Lusaka  Natural 
History  Club  228,  Richards  22153.  Zimbabwe:  Bayliss  10659:  Chase  7926:  Danes  47;  Cole  198:  Rhodm 

4368:  Rutherford-Smith  482:  West  2541. 

Clematis  villo.sa  subsp.  oliveri  (Hutch.)  Brummitt — Burundi:  Reeknuins  2756, 3824. 5337, 5527, 6754. 

Cameroon:  neWilde&-deWilde-DuyJjes2344:Leeuwenberg7619,7668:Thomas6072. Nigeria:  Ekwuno 
et  al.  291:  Sanjord  5162.  6176:  Wit  el  al.  1998.  Ruanda:  Michel  3250.  Tanzania:  Gereau  &  Kayombo  4773; 

Haarer225L  Lovett  &  Congdon  2912:  Mwanoka  &  Kayombo  662;  Ndama  &  Mabi  ra  2251:  Shabani  913. 

Zaire:  Grant  4.501a:  Lebrun  9519a:  Malaisse  11214:  Michel  &  Reed  2, 232.  Zambia:  Harder  et  al.  2610. 
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Clematis  villosa  DC  subsp.  villosa— Angola:  Uxdl  &  Mcndonat  1924,  2503,  2967.  Burundi:  Reekmans 

1756.  Tanzania:  Gobho  et  ill.  723;  Haarer  2252,  Paget-Wilhes  .383. 

Clematis  viridiflora  Bertol.— Mozambique:  Correia&  Marqut'i  2i89,  Edwards  &  Vah  rmeyer  4281;  Lemos 
&Balsinhas37;  dcKonin^^&Hicmslra  9022.  Tanzania  (Zanzibar):  Haji  DSM4026. 

Clematis  welwitschii  Hiern  ex  Kuntze — Angola:  Cai'isso  &  Mcndoncci,  575;  hxell  &  Mendonca  358, 
382, 396, 1076;  Welwitsch  1215a  (photo  of  type  of  C  commutata  at  BM);  Wdwitsch  J2i7 (photo  of  type 

of  C  welwitschii  at  BMj.  Cameroon:  Breteleret  al  2448.  Malawi:  Chapman  &  Chapman  9008;  LeCwix 

3020,  Tawakali  &  Kaunda  190;  Lovett  &  Congdon  2885;  Pawek  6255,  7151,  8405, 12644, 12686, 13658, 

14352.  Mozambique:  Edwards  &  Vahrmeyer  428J.Tanzania:  Bidgood  &  Congdon  150;  Germ  u  &  Kayom  hn 

4228;  MM'angoka  &  Kayomho  872;  Mwasumhi  16J72;  Richards  20438.  Zaire:  Quarre  5383.  Zambia: 

Lumha  Natural  History  Club  38;  Schmidt  et  al  1333;  Vesey-Eitzgeraid  U72;  White  2643.  Zimbabwe: 
Bayhss  10086;  Leech  &  Brunton  9841;  Rodin  4369. 

Clematis  welwitschii  Hiern  ex  Kuntze — Angola:  Carisso  &  Mendonca,  575;  Exell  &  Mendonca  358, 

382, 396.  1076;  Welwitsch  r215a  (photo  of  type  of  C  commiitaia  at  BM);  Welwitsch  ./2I7(photo  of  type 

o[  C.  welwitschii  at  BM),  Cameroon:  Breteleret  a  1. 2448.  Malawi:  Chapman  &  Chapman  9008;  LeCroix 

3020,  Tawakali  &  Kaunda  190;  Lovett  &  Congdon  2885;  Pawek  6255.  7151,  8405.  12644,  .12686,  i365S, 

14352.  Mozambique:  Edwards  &  Vahrmeyer  428.I.Tanzania:  Bidgood  &  Congdon  150;  Gereau  &  Kayom  ho 
4228;  Mwangoka  &  Kayomho  872;  Mwasumhi  16172;  Richards  20438.  Zaire:  Quarre  5383.  Zambia: 

Lumha  Natural  History  Club  38;  Schmidt  et  al.  J.33.3,  Vesey-Fitzgerald  1172;  White  2643.  Zimbabwe: 
Bavliss  10086;  Leech  &Brunlon  9841;Rodin  4369. 
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BOOK  NOTICES 

Southeastern  Botany 

RoNAl  11  W.  Gil  MOL  R  2002  Foundations  of  Southeastern  Botany:  An  Annotated 

Bibliography  of  Southeastern  American  Botanical  Explorers  Prior  to  1824. 

(ISSN  0008-7475,  pbkj.  The  Southern  Appakiehian  Botanical  Society,  Dr. 
Patricia  Cox,  TVA  Heritage  Program,  PO  Box  1589,  Norris,  TN  37828,  U.S.A. 

(Orders:  same).  Price  not  given,  142  pp.,  6  3/4"  x  10". 

Abstract:  "This  paper  llsls  publislncd  sources  pertain injj,  to  tlie  lives  and  wnrk  ol  sc\'eni\'  intli\'iduals 
who  contributed  to  early  botanical  knciwletli?,e  of  the  Sinitheastern  Liniied  States.  Cieneral  sources, 
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ABSTRACT 

As  part  of  a  search  for  DNA  regions  suitable  for  phylogenetic  analysis  in  the  genus  Clematis 

(Ranunculaceae),  the  nuclear-encoded  Actin  I  intron  was  employed  in  a  preliminary  samplmg  of  a 

small  number  of  species  selected  to  represent  the  major  subdivisions  of  the  genus.  This  DNA  region 

was  found  to  be  more  informative  and  to  provide  a  more  robust  phylogenetic  tree  than  chloroplast 

DNA  regions.  Trees  generated  were  consistent  with  phylogenetic  hypotheses  based  on  morphology 

and  with  published  molecular  analyses.  Moreover,  three  species  of  the  section  Crispae  (subgenus 

Viorna)  native  to  Florida,  considered  closely  related  on  morphological  grounds,  formed  a  well-sup- 
ported clade,  and  were  distinguishable  from  one  another  This  suggests  that  this  DNA  region  might 

be  a  useful  tool  for  distinguishing  groups  of  closely-related  species,  individual  species,  and  possibly 

hybrids. 

RESUMEN 

Como  parte  de  una  busqueda  de  regiones  de  DNA  apropiadas  para  analisis  fiiogeneticos  en  el  genero 

Clematis  (Ranunculaceae),  se  empleo  el  intron  Actin  1  nuclear  en  un  muestreo  preliminar  de  un 

pequeno  numero  de  especies  seleccionadas  para  representar  las  grandes  subdivisiones  del  genero. 
Esta  region  de  DNA  se  encontro  que  era  mas  informativa  y  daba  un  arbol  filogenetico  mas  consistente 

que  las  regiones  de  DNA  plastidial.  Los  arboles  generados  eran  consistentes  con  la  hipotesis 

filogenetica  basada  en  la  morfologia  y  con  los  analisis  moleculares  publicados.  Ademas,  tres  especies 

de  la  seccion  Crispae  (subgenero  Viorna)  nativas  de  Florida,  consideradas  fuertemente  emparentadas 

en  aspectos  morfologicos,  formaron  un  clado  muy  coherente,  y  eran  distinguibles  una  de  otra.  Esto 

sugiere  que  esta  region  del  DNA  puede  ser  un  instrumento  util  para  diferenciar  grupos  de  especies 

muy  emparentadas,  especies  mdividuales,  y  posiblemente  hibridos. 

INTRODUCTION 

The  infrageneric  classification  of  Clematis  (Ranunculaceae),  a  genus  of  more 
than  300  species  distributed  worldwide,  has  been  uncertain  pending  definitive 

phylogenetic  studies.  Traditional  classifications  have  relied  primarily  on  floral 
characters  for  the  major  divisions  of  the  genus  (as  in  Tamura  1967).  However, 

characters  of  seedling  and  juvenile  morphology  have  been  cited  in  recent  de- 
cades as  supporting  a  fundamental  division  in  the  infrageneric  classification 

of  the  genus  (Tamura  1987;  Essig  1991;  Miikeda  et  al.  1999).  A  specialized  syn- 
drome of  seedling  and  vegetative  characters,  featuring  a  suppressed  hypocotyl 
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and  opposite  seedling  leaves  ("Type  11,"  Essig  1991,  "opposite"  in  Miikeda  et  al, 
1999;  see  also  Appendix  1)  appears  to  have  arisen  from  the  more  general 

Ranunculaceous  type  Featuring  an  elongate  hypocotyl  and  alternate  seedling 

leaves  ("Type  1,"  or  "alternate"),  but  it  has  been  uncertain  whether  this  morpholo- 
gical complex  has  arisen  just  once  or  more  than  once,  as  it  is  found  in  species 

formerly  placed  m  dillerent  subgenera. 

We  have  been  seeking  appropriate  molecular  tools  with  which  to  resolve 

these  and  other  phylogenetic  questions  within  Clematis.  The  use  of  DNA  se- 
quencing techniques  has  thus  far  been  of  limited  success.  Mukeda  ct  al.  (1999) 

utilized  several  chloroplast  genes,  including  inatK  (maturase-cncodmg  gene), 
trnK  (UUU)  nitron,  trnl.  (UAA)  mtron,  the  uitergenic  spacer  between  trnL  and 

trnF  (GAA),  and  the  intergenic  spacer  between  rbcL  and  atpB.  Employing  ap- 
proximately 4,400  bp.  of  sequence  for  the  eight  taxa  included  in  the  study,  the 

team  produced  a  tree  that  was  consistent  with  Essigs  proposal,  but  was  weakly 
resolved.  Our  own  efforts  with  chloroplast  DNA  also  produced  weak  results. 

A  search  for  alternative  tools  led  us  to  consider  some  nuclear  13N  A  regions, 

which  are  expected  to  be  more  informative  than  ch  loroplast  non-coding  regions 

in  determining  species  level  phylogenies  because  the  nuclear  genome  has  a  sub- 

stitution rate  5  to  10  times  faster  than  the  chloroplast  genome  (ki  1997).  In  par- 

ticular, we  have  locused  on  a  non-coding  intron  of  the  Actin  1  gene.  Actin  is  one 
of  the  components  of  the  cellular  cytoskeleton,  and  is  produced  through  the 
activity  of  a  large  multigene  family  (Moniz  de  Sa  &  Drouin  f996).  The  location 

oi  the  Actin  I  intron  is  highly  conserved  across  all  angiosperm  families,  mak- 
ing the  development  of  primers  suitable  for  the  PCR  amplification  of  the  intron 

possible.  A  preliminary  test  of  this  DNA  region  asa  phylogenetic  tool  in  Ckmcilis 

was  conducted  using  a  small  sampHng  of  species  representing  the  major  sub- 
divisions ol  the  genus. 

MATERIALS  AND  M  FT  HODS 

Materials  were  obtained  from  the  Chicago  Botanical  Garden  and  the  Univer- 

sity of  South  Elorida  Botanical  Garden  (Table  1).  Samples  were  selected  to  rep- 

resent the  major  subdivisions  of  the  genus  Clematis.  They  include  several  spe- 
cies with  Type  1  vegetative  morphology,  and  several  with  Type  11  vegetative 

morphology,  while  also  representing  the  traditional  sections  ClcmaUs  and 

Viorna  (as  in  Tamura  1967),  and  the  rearranged  sections  (elevated  to  subgen- 
era) ol  Tamura  (1987)  (Tablel).  The  traditional  sections  each  contained  subsec- 

tions With  Type  1  and  Type  11  morphologies,  and  in  his  revision,  Tamura  (1987) 

reorganized  his  classUication  to  reflect  those  different  morphologies.  Note  that 

two  of  the  species  included  in  this  study  were  realigned  in  that  taxonomic  shift. 

Clematis  terniflora  in  subsection  Rcctac  was  formerly  included  in  section 

Clematis,  while  C.  staiis.,  in  subsection  Tuhijlorac  was  formerly  included  in  sec- 
tion Viorna.  This  analysis  is  thus  a  preliminary  test  of  that  taxonomic  revision. 
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Table  1  Taxa  included  in  tine  analysis  (with  seedling  morplnology  type  indicated  as  I  or  11)^ 

Species  Classification  (Tamura  1987)  Voucher 

Clematis  reticulata  Walt.  (Viorna:Cri5pae  II)  Anas  71  (DSf) 

Clematis  crispa  L.  (Viorna:Crispae  II)  fs5/g 0/ /00/-6  (USF) 

Clematis  baldwinilTorrS  A.Gray  (Viorna:Cri5pae  II)  Essig  Oil  001-7  {US^) 

Clematis  terniflora  DC  (Flammula:  Rectae  II)  Essig  860904- 1  (USF) 

Clematis  virginiana  L.  (Clematis:  Dioicae  I)  Ctiicago  B.G.acc.#  356-81 

Clematis  stans  Sieb.&  Zucc.  (Campanella:Tubulosae  I)  Essig  01 1001-3  (USF) 

Anemone  Pulsatilla  var.  vulgaris  L.  (outgroup  I)  Essig  020305-P  (USF) 

The  samples  for  this  study  also  includes  three  species  native  to  Florida  that 

on  morphological  grounds  appear  to  be  closely  related.  Their  inclusion  provides 
a  test  of  the  resolving  pov^er  of  the  Actm  I  DNA  sequence. 

A  species  of  Anemone  (A.  pulsatiUa  var.  vulgaris  L)  v^^as  chosen  as  the 

outgroup.  Anemone  has  traditionally  been  identified  as  closely  related  to  Ckma- 
(75,  and  A.  puhatiUa  shares  with  Clematis  the  very  distinctive  elongate  styles  of 
the  mature  achenes.  A  number  of  recent  phylogenetic  studies  (Johansson  & 

Jensen  1993;  Hoot  1995,  and  Kosuge  et  al.  1995)  have  identified  a  clade  that  in- 
cludes Clematis  along  with  Anemone,  Pu/.sdfi /la  (sometimes  treated  as  a  segre- 

gate of  Anemone),  Knowltonia,  Hcpatica,  and  sometimes  Ranunculus  and/or 
Trautvettaria.  A  more  comprehensive  study  will  include  more  ol  these  genera 

as  outgroups.  An  unnamed  species  of  Anemone  was  also  used  as  the  outgroup 
in  the  study  by  Miikeda  et  al.  (1999). 

Angiosperm  Actin  (acl)  gene  sequences  from  a  broad  range  of  taxa  were 

obtained  from  Genbank  (Arahidopsis,  Zea,  Oryza,  and  Glycine  (accession  #'s 
M20016,  J01238,  XI5865,  and  J01298,  respectively).  These  sequences  were  aligned 

using  Clustal  X  (Thompson  et  al.  1994;  Higgins  et  al.  1996).  The  primer  sequences 
were  selected  from  the  alignment  by  anchoring  the  forward  primer  in  a  highly 

conserved  (relatively  guanine  and  cytosine  rich  148%])  coding  region  just  down- 
stream of  the  intron.  The  reverse  primer  was  anchored  in  a  highly  conserved 

coding  region  Just  upstream  of  the  intron  (Table  2).  This  primer  set  corresponds 
to  a  region  of  approximately  300  nucleotides  in  the  taxa  listed  above. 

Some  specimens  were  deep  frozen  at  -80°  C  before  use,  others  were  pre- 
pared immediately  for  extraction.  Total  genomic  DNA  was  extracted  from  leaf 

samples  following  the  modified  CTAB  protocol  developed  by  Doyle  &  Doyle 
(1987). 

Polymerase  chain  reaction  (PCR)  was  carried  out  on  all  extracted  DNA 

samples  using  primers  for  the  gene  regions  shown  in  Table  2.  PCR  reactions  (am- 
plification) were  carried  out  in  100  |liL  volumes,  using  a  taq  polymerase  kit  from 

Enzypol  (Boulder  CO),  following  their  instructions.  Thermal  cycling  param- 
eters were  the  same  for  all  species:  1  min.  initial  denature  at  95°C,  followed  by  35 
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Table  2.  PCR  primers  for  Actin  genes. 

BRIT.ORG/SIDA  21(2) 

Actin  1  forward:    CCC        GAA       TTC 

Actin  1  reverse:     CCC        GAA       TTC 

CTT 

ACA 

GTT 
ATT 

TGC 

CCA 

GAG 

TGC 
AAT        GGA       AC 

TCA        AT 

cycles  of  15  sec.  at  95°C,  annealing  at  48  °C  for  30  sec,  a  90  sec.  extension  at 
72°C,  followed  by  a  10  min.  hold  at  72°C,  and  then  a  final  hold  at  4°C. 

The  '300  bp  PCR  product  of  the  Actin  1  intron  was  gel  purified  and  cloned 
into  a  pBluescript  vector  and  transformed  into  DH5|i  Escherichia  coli  cells 

(Gibco,  Carlsbad  CA).  White  colonies  were  picked  from  bacterial  plates,  grown 

in  small  cultures  with  ampicillin  and  sequencing  template  prepared  using  the 

alkaline  lysis  method  (Ausubel  2000).  After  purification,  cycle  sequencing  re- 

actions were  carried  out  in  200nL  thin-walled  capped  tubes  using  a  Perkin- 
Elmer  (Foster  City,  CA)  DY  Cnamic  ET  terminator  cycle  sequencing  kit  with  an 
ABI  Model  310  genetic  analyzer. 

Phylogenetic  trees  were  constructed  from  DNA  sequence  alignments  gen- 
erated by  Clustal  X  (Thompson  et  al.  1994;  Higgins  et  al.  1996)  and  modified  by 

hand  using  Genedoc  (Nicholas  et  al.  1997).  Neighbor-joining  trees  from  molecu- 
lar data  were  made  using  MEGA  2.1  software  (Kumar  et  al.  date)  using  Kimura 

2-parameter  distances  with  1000  bootstrap  replicates.  For  comparison,  a  brief 
morphological  analysis  incorporating  vegetative  and  floral  characters  used  in 

recent  classifications  was  carried  out  (Fig,  IB,  and  Appendices  1  &  2).  The  mor- 

phological tree  was  recovered  using  PAUP  4.0bl0  (Swofford  2001)  using  an  heu- 
ristic search  with  default  parameters  and  200  bootstrap  replicates. 

RESULTS  AND  DISCUSSION 

The  Actin  intron  sequences  yielded  an  alignment  of  316  bp  with  27  variable 

sites,  17  parsimony  informative  sites  and  28  sites  with  gaps.  The  alignment  was 

relatively  unambiguous  and  resulted  in  a  neighbor-joining  tree  (Fig.  lA)  with 

two  well-supported  clades  that  coincide  with  Type  I  and  Type  II  seedling  mor- 
phology as  described  by  Essig  (1991).  A  maximum  parsimony  tree  based  on 

morphology  (Fig,  IB)  recovered  the  type  II  clade,  and  illustrates  the 
plesiomorphic  distribution  of  the  Type  I  character  syndrome.  The  molecular 
analysis  produced  a  strongly  supported  (bootstrap  value  100%)  derived  clade 

containing  Clematis criapa,  C.  retKulata  and  C.  halclwinii.  These  are  morpho- 
logically similar  species  native  to  the  southeastern  U.S.  belonging  to  the  tradi- 

tional group  Crispae  (variously  designated  as  a  section  or  subsection)  in  sub- 
genus Viorna,  and  exhibiting  type  II  morphology.  There  is  a  strong  sister  group 

relationship  (97%)  between  this  group  and  C.  ternijlora,  a  Eurasian  species  also 

with  Type  11  morphology,  but  with  panicles  of  small  whitish  flowers— a  repro- 
ductive morphology  syndrome  it  shares  with  Type  1  members  of  the  traditional 

subgenus  Clematis.  Clematis  virginiana  and  C.  starts  form  a  separate  well-sup- 
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Fig. 1.  A.  Neighbor  Joining  tree  from  the  Actin  intron  alignment.  A  maximum  parsimony  analysis  (not  shown)  also  found 

the  Type  I!  and  Crispae  nodes  but  with  90  and  99  percent  bootstrap  values  respectively.  B.  Maximum  parsimony  tree 

from  morphological  data  (see  Appendices  1  and  2).  Type  I  and  Type  II  are  syndromes  of  morphological  characters,  pri- 

marily of  seedlings,  as  described  in  Essig  (1991 ).  The  arrow  on  B  indicates  the  origin  of  the  Type  II  syndrome.  Cr/jpae  is 

the  sectional  name  for  North  American  species  of  subgenus  Viorna  (Tamura  1987). 
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ported  clade  (80%)  and  both  have  Type  1  seedhng  morphology,  despite  having 

diHerent  Moral  morphologies. 

The  results  of  this  preliminary  analysis  arc  consistent  with  those  obtained 

by  Miikeda  et  al.  (1999).  The  species  used  in  the  two  studies  were  different,  but 

representative  ol  the  same  intrageneric  taxa.  The  results  arc  also  supportive  of 

Tamura's  ( 1987)  revised  classi  i  ication,  and  Cssig s  (1991)  proposal  that  taxa  with 
type  II  seedling  morphology  represent  a  monophylctic  clade  and  might  be 

placed  together  in  a  major  intrageneric  division  ol  the  genus. 

The  results  also  coni  irm  the  close  relationship  ol  the  3  species  of  the  subsec- 
tion Ctispac  occurring  in  the  southeastern  U.S.A.,  and  appear  to  resolve  those 

species  I  rom  one  another  The  relationship  of  the  three  species  was  slightly  dif- 
ferent in  the  DN  A  analysis  f  rom  that  in  the  morphological  analysis,  or  from  what 

one  would  expect  through  conventional  taxonomic  analysis.  More  extensive  sam- 
pling within  species  is  needed,  along  with  analysis  of  additional  DN  A  regions,  to 

fully  evaluate  the  resolving  power  of  the  Actin  I  intron  region  at  this  level. 

Another  discrepancy  between  the  two  analyses  is  the  sister  group  relation- 
ship between  C.  virginiana  and  C.  stems  found  in  the  molecular  tree  but  not  in 

the  morphological  tree.  Too  few  taxa  were  included  m  this  study  to  draw  any 

conclusions  about  the  deeper  branches  in  the  genus,  however  A  great  many 

more  taxa  with  both  Type  f  and  Type  2  morphologies  exist.  A  more  complete 

analysis  will  include  a  great  many  more  of  the  species  of  this  large  genus,  and 

in  particular,  as  many  of  the  recognized  infrageneric  taxa  (sections,  subsections) 

as  possible,  along  with  a  comprehensive  morphological  analysis,  in  order  to  fully 

understand  the  phylogcny  of  this  genus  and  develop  a  definitive  infrageneric 
classification. 

In  conclusion,  the  results  of  this  preliminary  analysis  are  consistent  with 

taxonomic  concepts  based  on  morphology  and  with  other  DNA-based  analy- 

ses, and  also  appear  todiscrinimate  among  fairly  closely  related  species.  There- 
fore, it  appears  that  the  Actin  1  gene  region  will  be  a  very  useful  tool  for  the 

analysis  of  infrageneric  relationships  in  Clematis,  and  likely  in  other  an- 
giosperm  genera. 

APPENDIX  1 

Characters  used  in  morphological  analysis.  Note:  characters  1-4  arc  the  primary 
features  distinguishing  the  Type  I  (0)  from  the  Type  11  (1)  syndrome;  characters 

6-8  are  the  floral  characters  traditionally  cited  in  distinguishing  subgenus 
Clematis  I  rom  subgenus  Vioima. 

1.  Seedlings  with  hypocotyl  elongate  (0)  vs  hypocotyl  suppressed  (1) 

2.  Seedling  leaves  alternate  (0)  vs  leaves  opposite  (1) 

B.Eophylls  3-lobed  (0)  vs  cophylis  elliptic  (1) 
4.  Leaves  dentate  (0)  vs  leaves  entire  (1 ) 

5.  Stems  erect  (0)  vs  stems  vining  (1) 
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6,  Flowers  with  sepals  spreading  to  reflexed  from  the  base(O)  vs  flowers  tubular,  urceolate  or  cam- 
panula te  with  sepals  spreading  atthetips(l)  vs  flowers  campanu late  with  strongly  reflexed  limbs 

(2) 

7,  Flowers  colored  (0)  vs  flowers  white  to  cream  (1 ) 

8,  Stamens  with  filaments  glabrous  (0)  vs  filaments  hirsute  (1 ) 

9,  Achenes  narrow, turgid  (0)  vs  achenes  broad,  flattened  (1) 

APPENDIX  2.  SPECIFS/mORPHOI.OGICAL  CHARACTER  MATRIX 

123456789 

Anemone  Pulsatilla 0 0 0 0 0 0 0 0 0 

Clematis  stans 0 0 0 0 1 1 0 1 0 

Clematis  virginiana 0 0 0 0 0 0 1 0 0 

Clematis  terniflora 1 1 1 1 0 0 1 0 1 

Clematis  reticulata 1 1 1 1 0 1 0 1 1 

Clematis  crispa 1 1 1 1 0 2 0 1 1 

Clematis  baldwinii 1 1 1 1 1 2 0 1 1 
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ABSTRACT 

The  following  new  combinations  are  proposed.  CerastiumvelutinumRa[.var.vinosissimum(Pcnnell) 

J.K.  Morton,  Silene  drummondii  Hook,  subsp.  striata  (Rydb.) J.K.  Morton,  Silene  \acin\ata  Cav.  subsp. 

calijormca  (Durand)J.K.  Morton,  Silene  osUnJeldii  (A.E.  Porsild)J.K.  Morton  and  Stellaria  cuspidaia 
Willd.  ex  Schlecht,  subsp.  prost  rata  (Baldw.  ex  Ell.)  J.K.  Morton. 

RESUMEN 

Se  proponen  las  siguientes  nuevas  combmaciones.  Cercrsdum  velutinum  Raf.  var.  villosissimum 

(Pennell)J.K.  Morton,  Silene  drummondii  Hook,  subsp.  striata  (Rydb.)  J.K.  Morton,  SiJene  launiata 

Cav.  subsp.  cahfornica  (Durand)  J.K.  Morton,  Silene  oslenjeldii  (A.E.  Porsild)  J.K,  Morton  y  StcUana 

cuspidaia  Willd.  ex  Schlecht.  subsp.  prostrata  (Baldw.  ex  Ell.) J.K.  Morton. 

During  the  preparation  of  treatments  of  Cerastium,  Silene  and  Stellaria  for  the 
Flora  of  North  America,  the  need  for  the  folfowing  new  combinations  became 

apparent. 

NEW  COMBINATIONS 

Cerastium  velutinum  Raf.  var  villosissimum  (Pennell)  J.K.  Morton,  comb.  nov. 
Basionym:  Cerastium  arvensc  L.  var.  villosissimum  Pennell,  Bartonia  12:11.  193L  TYPE:  U.S.A: 

Phnnsyivania.  Chester  Co.:  rocky  cliff,  serpentine  below  Lees  Mills  by  Octoraro  Creek,  21  Sep 
1920,  Pennei;  10767  (holotype:  PH;  ISOTYPE:  NY). 

Cerastium  arvensc  L.  in  North  America  consists  of  at  least  three  species.  One  of 

these,  Cerastium  velutinum  Raf.,  mcludes  the  plant  that  Pennell  (1931)  described 
as  Cerastium  arvense  L.  var  villosissimum.  The  new  combination  is  required  to 

accommodate  this  change. 

Silene  drummondii  Hook,  subsp.  striata  (Rydb.)  J.K.  Morton,  comb,  et  stat.  nov. 
basionym:  Lychnis  Striata  Rydb.,  Bull.  Torrey  Bot.  Club  31:408. 1904.  TYPE:  COLORADO:  Cam- 

eron Pass,  1000  ft,  30  Jul  1896,  Baker 5.n.(HOLOTYPE:  NY;  ISOTYPE:  MO). 

Silene  drummondii  contams  two  taxa,  subsp.  drummondii  which  is  character- 
istically a  prairie  taxon,  and  subsp.  striata  which  is  associated  with  the  Rocky 

Mountains  from  near  the  Canada  border  southwards.  Though  the  two  subspe- 
cies are  clearly  distinct  m  their  extreme  forms  they  intergrade  where  they  come 

into  contact. 

SIDA  21  (2):  887-888. 2004 
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Silene  laciniata  Cav.  subsp.  californica  (Durand)  J.K.  Morton,  comb,  et  stat.  nov. 

BASlONVM:5i/fiuT(/li/<)nii(;(il)uraiicl,j,  Ac;rI.  Nat.  Sci.  Philadelphia,  n.s.  3:83. 18'5i.TVPi:: CALI- 
FORNIA: Praltcn  s.n.  (iiOLtrrviM-:  R  n.v.). 

The  Mexican  Pinks  (S.  laciniata,  S.  californica  and  S.grcggii  A.  Gray)  have  fre- 
c[uently  been  regarded  as  distinct  species,  hi  the  context  of  North  America  this 

is  probably  appropriate,  for  all  three  have  clearly  recognizable  morphological 

characters.  However,  in  Mexico,  where  their  distribution  is  centred,  many  col- 
lections show  intcrgrading  characters  and  are  not  readily  identifiable.  For  this 

reason,  subspecilic  status  is  more  appropriate. 

Silene  oslenfeldii  (A.C.  Porsild)J.K.  Morton,  comb.  nov.  Basionym:  Mclitndnuiti 
ostcnfcJtUi  Ah.  rorsild.Sargentia  4:37. 1943.  Tyim;:  CANADA:  Narakay  Island.  Dcasc  Arm. Great 

Bear  Lake,  Northwest  Territories,  I  Aug  1928.  A.li.  &  R.T.  Poisild  4839  (HOLOTVPI^:  CANj, 

Silene  la iniy re ns is  {.John. )  Bocquet  is  the  name  that  has  been  used  for  this  spe- 
cies since  Bocquet  created  the  combination  in  1967.  Unfortunately,  Bocquet  did 

not  have  access  to  the  type  specimen  on  which  the  name  is  based  {lobnatchcw 

762]  holotype,  1.).  Recently  Petrovsky  &  Elvcn  (in  the  on-line  Pan  Arctic  Flora- 
www.mun.ca/biology/delta/arcticf)  reported  that  they  had  examined 

Tohnatchew's  specimen  and  consider  it  to  be  a  form  of  Si  Icne  i  nvolucraic  (Cham. 
&  Schlecht.)  Bocquet.  The  combination  5i/cnc  ostenfcklii  has  apparently  not 

been  validly  published.  Electronic  publication  is  not  acceptable  under  Article 
29.1  ol  the  International  Code  of  Botanical  Nomenclature  (Greutcr  et  al.  2000). 

Accordingly  the  combination  is  validated  here, 

Siellaria  cuspidaia  Willd.  ex  Schlecht.  subsp.  prostrata  (Baldw.  ex  Ell.) J.K.  Mor- 
ton, comb,  et  stat.  nov.  Qasioww.  Sldhnui  pwstnUii  Baldw  ex  Ell.,  Sketeh  Bot.S.  Caro- 

lina 1:518,  182.1.  Tvri-:  FLORIDA:  on  the  islaiui  ol  Fort  George,  Last-Florida  lApalaehieolaj, 
without  date,  Baldwin  s.n.dKiiiri  vrr:  NY). 

Stellaria  cuspidata  and  5.  prostrata  frequently  intergrade  and  hence  are  better 
treated  as  subspecies.  The  former  tends  to  be  montane  and  the  latter  to  be  a 
lowland  weed. 
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ABSTRACT 

Phylogenetic  analysis  of  nrDNA  (ETS  and  ITS}  sequence  data  lor  50  species  of  Astercae  (Astcraceae) 

belonging  to  tfie  Euryhia-Machaeranthcnnac  clade  show  that  Tonestus  kingii  and  7",  abcynins  be- 
long to  this  group.  The  genus  Herrickui  is  reinstated  and  expanded  to  include  H.  kingri  as  well  as 

members  of  Euryhia  section  Hcrrickui  sensu  Nesom  (1994),  A  new  genus,  Trinitcurybia,  is  estab- 

lished lor  l.aheryaus.  which  is  sister  to  the  Machnci'diithennac. 

R HSU  MEN 

El  analisis  filogenetico  de  secuencia  de  bases  de  nrDNA  (ETS  y  ITS)  de  50  especies  de  Astereae 

(Asteraceae)  pertenecientes  al  dado  Euryhia-Machaeranlheiinae  muesira  que  Tonestus  kingii  y  I 
ahcira  ns  pertenecen  a  este  grupo.  El  genero  Hcrrickia  se  reinstaura  y  expande  para  incluir  a  H.  kingii 

asicomoamiembrosdeEurybiciseccion  He rriUv' id  sensu  Nesom  (1994).  Seestablece  un  nuevo  genero, 

Triniteuryl'iu,  para  T.  aherrans,  que  es  "sister  group"  de  Machaerantherinac 

INTRODUCTION 

Several  species  of  tribe  Astereae  in  North  America  have  proven  difficult  to  as- 

sign taxonomically  to  genera  or  groups.  Molecular  phylogenetic  studies,  nota- 
bly following  the  semmal  paper  of  Noyes  and  Rieseberg  (1999),  have  helped  to 

solve  the  relationships  of  many  of  these  taxa.  Nevertheless,  the  disposition  of 
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some  species  still  remain  controversial,  notably  species  recently  included  in 
Tonestus  by  Nesom  and  Morgan  (1990),  I  aherrans  (A.  Nelson)  G.L.  Nesom  & 

Morgan  (basionym  Macronema  aherrans  A.  Nelson),  and  by  Nesom  (1991),  I 
kingii  (D.C.  Eaton)  G.L.  Nesom  (basionym  Aster  kingii  D.C.  Eaton).  The  basis 

for  inclusion  of  these  species  in  Tonestus  were  tine  woody  caudices,  leaf  shape 

and  anatomy  eglandular  (or  sparsely  short-stipitate-glandular)  herbage,  mostly 

single-headed  capitulescences  and  foliaceous  outer  phyllaries  (not  in  I  aherrans 
however).  Nesom  and  Morgan  (1990)  did  not  discuss  the  specific  reasons  for  the 
inclusion  oi  Macronema  aherrans  in  Tonestus,  but  pointed  out  its  similarities 
to  T.granitkus.  Nesom  (1991)  reviewed  the  detailed  taxonomic  history  of  Aster 
kingii,  which  has  also  been  named  Machaeranthera  kingii  (D.C.  Eaton) 

Cronquist  &  Keck,  and  he  pointed  out  that  various  authors  had  seen  relation- 
ships ol  this  species  with  genus  Aster  s.l.,  notably  western  members  of  Euryhia 

and  Oreostemma.  The  similarities  invoked  to  link  this  species  to  Tonestus  are 

those  cited  above.  The  only  discordant  feature  in  the  group  would  be  its  white 

rays  m  a  yellow-rayed  group.  All  species  placed  in  Tonestus  are  n=  9,  a  primitive 
and  frequent  number  in  the  tribe. 

A  recent  molecular  phylogeny  of  Chrysothamnus  and  related  So/iddgininae 
(Roberts  &  Urbatsch  2004)  suggests,  however,  that  Tonestus  sensu  Nesom  is 

polyphyletic.  Further  investigations  by  Urbatsch  and  colleagues  (unpublished) 
suggested  that  I  aherrans  and  I.  kingii  might  better  be  placed  near  Euryhia. 
Likewise,  a  study  of  the  position  of  the  North  American  asters  within  tribe 

Astereae  had  suggested  that  T.  kingii  was  better  placed  with  Euryhia  and 

Oreostemma,  two  North  American  segregates  of  Aster  s.l.  (see  summarized  phy- 
logeny  in  Semple  et  al.  2002)  that  will  be  called  henceforth  the  eurybioid  lin- 

eage. Therefore,  in  preparation  for  the  treatment  of  Euryhia  and  relatives 

(Asteraceae,  Astereae)  for  the  Flora  of  North  America,  we  are  using  ITS  and  3T-TS 
molecular  phylogenetic  data  to  investigate  the  taxonomic  position  of  T.  aherrans 
and  I  kingii  within  the  Astereae.  These  molecular  markers  have  proved  useful 

in  determining  the  position  of  taxa  in  tribe  Astereae  (e..g.,  Noyes  &  Rieseberg 
1999;  Roberts  &  Urbatsch  2004).  We  show  that  these  species  belong  to  the 

eurybioid  grade  within  the  North  American  clade  and  are  presenting  the  nec- 
essary combinations  to  reflect  this  phylogenetic  position.  Genus  Herrickia  is 

reinstated  and  T  kingii  transferred  to  it  as  H.  kingii  (along  with  congeners  H. 

glauca  and  H.  wasatchensis),  and  a  new  monotypic  genus  is  described  to  ac- 
commodate T.  aherrans,  TrinUeuryhia.  These  names  are  subsequently  used  m 

the  paper 

MATF.RIAL  AND  METHODS 

Samples  were  preserved  either  as  frozen  leaf  material,  in  silica  gel,  or  taken  from 
herbarium  specimens.  Data  for  the  Machaerantherinae  were  taken  from  Markos 
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and  Baldwin  (2001).  Extraction  and  molecular  methods  used  here  are  as  described 

in  Roberts  and  Urbatsch  (2004)  (Urbatsch  laboratory)  and  in  Fougere-Danezan 

et  al.  (2003)  (ITS,  Brouillet  laboratory).  For  ETS  (Brouillet  laboratory),  the  prim- 
ers Ast-8  (Markos  &  Baldwin  2001)  and  18S-2L  (binder  et  al.  2000)  were  used, 

with  PCR  conditions  similar  to  ITS  (above);  this  resulted  in  longer  ETS  sequences 

than  those  produced  in  the  Urbatsch  laboratory  (I  kingii  and  I  aberrans). 

Sequences  were  niput  into  already  aligned  matrices  of  ITS  and  ETS  for  the 

Astereae  and  manually  adjusted.  All  new  sequences  used  in  this  study  are  de- 
posited in  GenBank  under  the  accession  numbers  provided  in  Table  1.  Sources 

for  already  published  sequences  are  provided  also. 

Preliminary  parsimony  analyses  were  done  on  the  full  ITS  (more  than  500 

taxa  in  Astereae)  and  ETS  (106  taxa)  matrices,  using  PAUP*  4.0bl0  (Swofford 
2002).  Resulting  trees  (not  shown)  clearly  indicate  that  I  kingii  and  T.aherrans 
are  members  of  the  Euryhia  complex  (eurybioids)  at  the  base  of  the 

Machaer anther inae  (see  Semple  et  al.  2002),  but  the  trees  were  unresolved 
(polytomy)  in  the  current  region  of  interest.  Given  that  the  trees  were  not  m 
conflict,  data  were  combined  for  50  taxa  for  which  both  sets  were  available,  in 

an  attempt  to  better  define  the  position  oi  these  species  within  the  Euryhia 
complex.  The  total  number  of  characters  in  the  combined  ETS  +  ITS  matrix  is 

1149,  of  which  195  are  parsimony  informative;  few  phylogenetically  informa- 
tive indels  are  found  in  the  reduced  taxon  matrix  (mostly  in  the  ITS  portion) 

and  they  were  not  coded  as  distinct  characters.  The  matrix  was  subjected  to 

parsimony  analysis  using  PAUP*  T.OblO  (TBR,  characters  unordered, 
unweighted,  gaps  as  missing,  random  addition,  Multrees  in  effect),  and  to  Baye- 
sian  analysis  using  MrBayesB  (Ronquist  and  Huelsenbeck,  2003).  For  the  latter, 

the  following  parameters  were  applied:  4  chains,  1,000,000  generations,  burn 

in  100,000,  every  10,000th  tree  saved,  model  GTR-i-  gamma-hgamma  mv,  nst=6. 

Analyses  were  run  to  completion.  Bootstrap  and  jacknife  supports  were  calcu- 
lated for  the  parsimony  analysis  (5000  replicates,  TBR,  random  addition);  for 

the  jacknife,  50%  of  characters  were  deleted  in  each  run.  Strict  and  50%  major- 
ity rule  consensus  trees  were  drawn  for  the  parsimony  analysis,  and  posterior 

probabilities  were  input  onto  the  50%  majority  rule  tree  for  the  Bayesian  analy- 
sis. Trees  were  rooted  using  Chloracantha  spinosa  and  Canadanthus  modestus. 

RESULTS 

Parsimony  analysis  of  the  ETS  +  ITS  matrix  yielded  6910  trees  of  length  687,  CI 
0.662,  RI  0.812  and  RC  0.538.  In  the  strict  consensus  tree  (not  shown)  the 

eurybioids  -i-  Machaer  anther  inae  form  a  clade,  within  which  Oreostemma, 

Euryhia  and  Euryhia  sect.  Herrickia  form  a  polytomy  sister  to  a  T  aherrans- 
Machaerantherinae  clade.  The  parsimony  50%  majority  rule  tree  is  similar  to 
that  shown  for  the  Bayesian  analysis  (Fig.  1),  which  resulted  in  9002 



Table  1 .  List  of  voucher  specimens  for  the  sequences  generated  for  the  current  study,  and  sources  of  previously  published  data.  Current  species  names  (e.g., 

Morgan  &  Hartman  2003){  Sida  20:1403}  are  used  and  original  published  names  are  provided  in  parentheses  when  differing  (as  deposited  in  GenBank; 

Markos  &  Baldvi/in  2001 ).  For  eurybioids,  names  proposed  here  are  used  and  formerly  used  ones  are  in  parentheses. 

Species 
Source  (collectors,  number, 

Herbarium  or  citation) 

GenBank  accession  number 

ITS  ETS 

Canadanthus  modestus  (Lindl.)  G,L  Nesom 

Chloracantha  splnosa  (Bentham)  G.L. Nesom 

Oreostemma  alpigenum  (Torn  &  A.Gray)  Greene 

var.  haydenli  (T.C.Porter)  G.L. Nesom 

Triniteurybia  aberrans  (A.  Nelson)  Brouillet,  Urbatsch  &  R.P.Roberts  clone  1 

{Tonestus  aberrans  (A.  Nelson)  G.L. Nesom  &  D.R.  Morgan) 

Triniteurybia  aberrans  (A.  Nelson)  Brouillet,  G.L.Nesomi  &  D.R.Morgan)  clone  2 

{Tonestus  aberrans  (A.  Nelson) 

l^errickia  l<ingii  (D.C.Eaton)  Brouillet,  Urbatsch  &  R.RRoberts  clone  1 

{Tonestus  kingii  (D.C.Eaton)  G.L.Nesom) 

Herrickia  kingii  (D.C.Eaton)  Brouillet,  Urbatsch  &  R.RRoberts  clone  2 

{Tonestus  kingii  {D.C.Ealon)  G.L.Nesom) 

Herrickia  horrida  Wooten  &  Standi. 

Herrickia  giauca  (Nutt.)  Brouillet  {Eurybia  glauca  (Nutt.)  G.L.Nesom) 

Eurybia  divancata  (L.)  G.L.Nesom 

Eurybia  surculosa  (Michx.)  G.L.Nesom 

Eurybia  sibinca  (L.)  G.L.Nesom 

Eurybia  eryngiifolia  (Torn  &  A.Gray)  G.L.Nesom 

Dieteria  bigelovii  (A.  Gray)  D.R.Morgan  &  R.L.  Hartman 

{Machaerantiiera  bigelovii  (A.Gray)  Greene) 

Semp/e /06i9  (WAT)  AY772432 

Spellenberg  1 3  Wi  {MJ)  AY772431 

Semp/e  / 04/9  (WAT)  AY772430 

L/rfc)Otscfi7S;2  (LSU)  AY772426 

Urbatsch  7812(131))  AY772427 

Garrett  1576  (US)  AY772428 

GS.Goodricli]63S7{UT)  AY77242 

Spellenberg  &  Fletcher  AY772425 
602/ (NMC) 

Semp/e  5758  (WAT)  AY772424 

Semp/e /07;0  (WAT)  AY772423 

Semp/e  / 0527  (WAT)  AY772422 

Semple  1 0627  ( WAT)  AY77242 1 

Semple  10557  {WAT)  AY772420 

Semple  10468  (WAT)  AY77241 9 

AY772446 
AY772445 

AY772444 

AY7 72440 

AY772441 

AY772442 

AY772443 

AY772439 

AY772438 

AY772437 

AY772436 

AY772435 

AY772434 
AY772433 



Table  1.  continued 

Species 
Source  (collectors,  number, 

Herbarium  or  citation) 

GenBank  accession  number 

ITS  ETS 

Bemtoa  occidentalis  (H.M.Hall)  D.D.Keck  {Lessingia  occidentalis 
(H.M.Hal!)  M.Lane) 

Haplopappus  foliosus  DC. 

Haplopappus  glutinosus  Cass. 

Haplopappus  macrocephalus  (Less.)  DC. 

Haplopappus  marginalis  PhiL 

Haplopappus paucidentatus  Phil. 

Hazardia  detonsa  (Greene)  Greene 

Hazardia  squarrosa  (Hool<,.&  Am.)  Greene  vdLgrindelioides 

(DC.)  W.D.Clark 

Hazardia  whytnei  (A.Gray)  Greene 

Isocoma  acradenia  (Greene)  Greene  subsp.  eremophila 

(Greene)  G.L.Nesom 

Isocoma  menziesii  (Hook.  &  Arn.)  G.L.Nesonn  var.  vernonioides 

(Nutt.)  G.L.Nesom 

Lessingia  arachnoidea  Greene 

Lessingia  filaginifolla  (Hook. &  Arn.)  M.A.Lane  vaf.californica 

(DC.)  M.A.Lane 

Lessingia  filaginifolia  (Hook.  &  Arn.)  M.A.Lane  var,  filaginifolia 

Lessingia  germanorunn  Cham. 

Lessingia  glandulifera  A.Gray  var.  glandulifera 

Lessingia  glandulifera  A.Gray  var.pectinata  (Greene)  Jepson 

Lessingia  glandulifera  A.Gray  var.  tonnentosa  (Greene)  Ferris 

Lessingia  hololeuca  Greene 

Lessingia  lemmonii  A.Gray  var.  lemmonii 

Markos  &  Baldwin (2001) AF251585 AF251643 

—             3: 

m 
m 

Markos  &  Baldwin (2001) AF251577 AF251635 

Markos  &  Baldwin (2001) AF251578 AF251636 

Markos  &  Baldwin (2001) AF251579 AF251637 m 

Markos  &  Baldwin (2001) AF251580 AF251638 

3 
Markos  &  Baldwin (2001) AF251581 AF251639 

m 

Markos  &  Baldwin (2001) 
AF251582 

AF251640 

m 

Markos  &  Baldwin (2001) 
AF251583 

AF251641 ^ 
s 

Markos  &  Baldwin (2001) AF251584 AF251642 5 
Markos  &  Baldwin (2001) AF251572 AF251630 

Markos  &  Baldwin 
(2001) AF251571 AF251629 

m 

Markos  &  Baldwin (2001) AF251587 AF251645 

Markos  &  Baldwin (2001) AF251593 AF251651 

Markos  &  Baldwin (2001) AF251589 AF251647 

Markos  &  Baldwin (2001) AF251596 AF25 16.54 

Markos  &  Baldwin (2001) 
AF251599 

AF251657 

Markos  &  Baldwin (2001) AF251597 AF251655 

Markos  &  Baldwin (2001) AF251603 AF251661 

Markos  &  Baldwin (2001) 
AF251604 AF251663 

Markos  &  Baldwin (2001) 
AF251606 AF251664 



TablE  1.  continued 

Species 
Source  (collectors,  number, GenBank  accession  number 

Herbarium  or  citation)    ITS ETS 

Lessingia  lemmonii  A.Gray  var.pe/rson/7  (J.THowell)  Ferns 

Lessmgia  lemmonii  A.Gray  var.  ramulostssima  (Nelson)  Ferris 

Lessingia  leptoclada  A.Gray 

Lessingia  micradenia  Greene  var.  glabrata  (D.D.Keck)  Ferris 

Lessingia  micradenia  Greene  var.  micradenia 

Lessingia  nana  A.Gray 

Lessingia  nemaclada  Greene 

Lessingia  ramulosa  A.Gray 

Lessingia  tenuis  (A.Gray)  Coville 

Lessingia  virgata  A.Gray 

Arida parviflora  (A.Gray)  D.R.Morgan  &  R.L.Hartman 

(Machaerantliera  parviflora  A.Gray) 

Machaeranttiera  tanacetifolia  (Kunth)  Nees 

Pyrrocoma  lanceotata  Greene 

Xanthlsma  spinulosum  (Pursh)  D.R.Morgan  &  R.L.Hartman 

{Machoefanthera  pinnatifida  (h^ook.)  Sliinners) 

Xanthisma  texanum  DC.suhsp. drummondii  (Torr.&  A.Gray)  Semple 

Xylorhiza  tortifolia  (Torr.&  A.Gray)  Greene 

Markos  &  Baldwin (2001) AF251608 AF251666 

Markos&  Baldwin (2001) AF251610 AF251668 

Markos  &  Baldwin (2001) AF251612 AF251670 

Markos  &  Baldwin (2001) AF251614 AF251672 

Markos  &  Baldwin (2001) AF251615 AF251673 

Markos  &  Baldwin (2001) AF251616 AF251674 

Markos  &  Baldwin (2001) AF251618 AF251676 
Markos  &  Baldwin (2001) AF251620 AF251678 
Markos  &  Baldwin (2001) AF251622 AF251680 

Markos  &  Baldwin (2001) AF251624 
AF251682 

Markos  &  Baldwin (2001) 
AF251568 AF251626 

Markos  &  Baldwin (2001) AF251567 AF251625 

Markos  &  Baldwin (2001) AF251574 AF251632 

Markos  &  Baldwin (2001) AF251569 AF251627 

Markos  &  Baldwin (2001) AF251575 AF251633 

Markos  &  Baldwin (2001) 
AF251570 

AF251628 
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84 

89 
90 
89 

[    Lessi. 

95/93 

MOO 

90/8 

Lessingia  arachnoidea 
Lessingia  ramulosa 

Lessingia  hololeuca 
Less  micradenia  mic 
Less  micradenia  gla 

Lessingia  nana 

Lessingia  nemaclada 
Lessingia  virgata 

Lessingia  leptociada 

Lessingia  gerrnanorum 
ngia  glandul  pec 

Lessingia  glandul  gla 

Lessingia  tenuis 

Lessingia  glandul  torn 

Lessingia  lernmonii  rafTi 

Lessingia  lernmonii  lem 
Lessingia  lernmonii  pel 

Lessingia  filaginifolia  cal 

Lessingia  filaginifolia  fil 
Benitoa  occidentalis 
Hazardia  delonsa 

Hazardia  squamosa 
Hazardia  whitneyi 

Pyrrocoma  lanceolata 

Haplopappuft  foliosus 
Haplopappus  marginalis 
Haplopappus  glutinosus 
Haplopap  paucidentalus 
Haplopap  macrocephalus 
Isocoma  acradenia 
!socoma  men/iesii 

Dieleria  bigelovij 

Arida  parviflora 
Xylorhiza  lortifolia Machserant  tanacetifolia 

Xanthisma  spinulosum 
Xanthisma  texanum 

Triniteurybla  aberrans 

Triniteurybia  aberrans 

Eurybia  eryngiifoha 
Eurybia  sibinca 

Eurybia  divaricata 
Eurybia  surculosa 
Herrickia  glauca 
Herrickia  horrida 

Herrickia  kingii  2 

Herrickia  kingii  184 
Oroostemma  alpigena 

Canadanthus  modestus 

Chloracantha  spinosa 

Fig.  1.  50%  majority  rule  consensus  tree  of  the  Byaseian  analysis  of  the  eurybioids-Machaerantherinae  (Asteraceae: 
Astereae);r.flterra/?5and//./f/nj/7are  in  bold;  dash  lines  indicate  branches  with  less  than  50%  posterior  probabilities 

thick  ones  those  that  have  100%  posterior  probability,  100%  parsimony  bootstrap  and  100%  jacknife  support.  Poste- 
rior probabilities  are  indicated  above  the  lines,  bootstrap  and  jacknife  (second  figure)  belov^. 

trees.  Posterior  probabilities  are  shown  on  Figure  l,as  well  as  the  bootstrap  and 

jacknife  support  values  from  the  parsnuony  analysis. 

DISCUSSION 

Both  the  preliminary  separate  ITS  and  HTSparsimony  analyses  and  the  reduced 

combined  analyses  (Fig.  1)  show^  that  Herrickia  kingii  and  Triniteurybia 

aberrans  belong  to  the  eurybioid-Mc/c  haerantherinae  Imeage  of  the  Astereae. 

The  basal  branch  of  the  eurybioid-Mdc  haercmf/ieri  nae  receives  strong  support 

(posterior  probabilities  89%,  bootstrap  90%,  jacknife  89%),  a  fact  further  rein- 

forced by  the  possession  of  a  non-homoplasic,  synapomorphic  1-bp  deletion  at 
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position  124  (ITSl).  Such  a  relationship  had  been  foreseen  for  H.  kingii  when 
described  as  a  species  of  Aster  s.  1.  (e.g.,  Welsh  1983)  or  when  transferred  to 
Machaeranthera  section  Xylorhiza  (Cronquist  and  Keck  1957).  Watson  (1977), 

however,  later  excluded  it  from  Xylorhiza  when  he  segregated  the  section  from 
Machaeranthera,  pointing  out  instead  similarities  to  Aster  s.l.  species 

(Oreoster)ima  alpigena,  Euryhia  conspicua  and  E.  i ntegrifolia).  Hartman  (1990) 
likewise  excluded  H.  kingii  from  Machaeranthera.  Nesom  (1991)  mentioned  that 
A.  G.Jones  (in  pers.  comm.)  thought  the  species  was  associated  with  Aster  sect. 

Oreostemma  {Oreostemr)^a),  a  basal  group  in  the  eurybioids.  Nesom  (1994),  how- 
ever, did  not  consider  this  possibility  in  his  review  of  North  American  asters, 

though  he  did  discuss  Tonestus  and  the  species  studied  here,  noting  that  this 

(possibly  polyphyletic)  genus  stood  clearly  outside  Machaerantherinae.  hi 
transferring  H.  kingii  to  Tonestus,  Nesom  (1991)  stressed  its  similarities  to  I 

aberrans.  A  relationship  to  Aster  s.l.  was  never  envisioned  for  T.  aherrans.  How- 

ever, the  species  was  treated  in  Macronema,  Sideranthus  and  Haplopappus,  be- 

fore its  transfer  to  Tonestus,  a  yellow-rayed  member  of  the  Solid agininae,  by 
Nesom  and  Morgan  (1990).  In  all  these  genera,  1.  aherrans  appeared  unusual 
and  aptly  named. 

The  combined  ETS  +  ITS  analyses  (Fig.  1)  allow  us  to  determine  the  posi- 
tion of  T.  aherrans  and  H.  kingii  within  the  eurybioid  grade.  In  the  parsimony 

strict  consensus  tree  (not  shown),  the  eurybioids  are  mostly  polytomous,  but  T. 
aherrans  emerges  as  sister  taxon  to  the  Machaerantherinae.  This  relationship 

is  seen  clearly  in  Figure  1  and  receives  high  posterior  probabilities  (99%),  as  well 
as  good  bootstrap  (73%)  and  jacknife  (70%)  support  m  the  parsimony  analysis 
(Fig.  1).  In  no  analysis  (Brouillet,  unpublished  data)  is  T.  aherrans  associated 
with  £u rybia  species.  It  occupies  an  isolated  position  between  Euryhia  and  the 

Machaerantherinae  and  deserves  recognition  as  a  new  monotypic  genus,  de- 
scribed below.  Identification  of  this  taxon  as  sister  to  the  Machaerantherinae 

does  not  affect  relationships  previously  determined  within  the  subtribe  (e.g., 

Morgan  2003;  Markos  &  Baldwin  2001),  and  may  shed  light  on  the  early  evolu- 
tion of  this  complex  of  mostly  xeric,  western  species  that  have  undergone  a 

rapid  diversification  in  ecology,  morphology  and  karyology. 

The  position  of  T.  kingii  also  appears  resolved,  but  in  a  less  striking  man- 
ner. In  all  analyses  (including  a  larger  ITS  study  using  different  sequences  for 

the  species  than  those  used  here;  Brouillet  et  al.,  in  preparation),  the  species  is 
sister  to  Herrickia  (.Euryhia  sect.  Herrickia  of  Nesom  1994;  see  below)  (Fig.  1); 
it  groups  here  with  H.glauca  and  H.  horrida,  two  of  the  three  members  of  the 

genus.  Support  tor  this  relationship,  however,  is  not  strong  (posterior  probabili- 
ties, 60%;  bootstrap  74%, jacknife  67%),  and  is  based  on  a  single  synapomorphy 

(in  ETS)  that  is  homoplasic  due  to  parallel  changes  in  the  Machaera  nthera  com- 
plex. In  all  analyses  done  so  far  (including  the  large  ITS  parsimony  study), 

Herrickia  appears  either  in  a  polytomy  or  basal  within  Euryhia  sensu  Nesom 
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(1994).  Its  distinction  from  Euryhia  receives  97%  posterior  probability,  but  this 

branch  receives  no  support  in  parsimony  analyses.  Yet,  it  is  defined  by  two 

synapomorphies  (both  from  ITSI)  without  reversal  or  homoplasy.  Another  ob- 
servation reinforces  the  conclusion  that  Herrickia  may  be  best  segregated  from 

Euryhia,  coming  from  cpDNA  trnL-F  sequence  data  (Brouillet,  unpubhshed): 

while  species  of  Euryhia  s.  str.  have  a  4-bp  synapomorphic  deletion, 
Oreostemma,  Herrickia,  T.  aherrans  and  the  Machaer anther inae  all  have  the 

standard  sequence,  which  suggests  that  Euryhia  s.  str  is  a  distinct  clade.  De- 
spite this  observation,  one  could  advocate  separating  E.  surculosa  from  other 

Euryhia  on  the  basis  of  its  position  in  Figure  1.  The  branch  leading  to  this  spe- 
cies is  long,  however  Furthermore,  in  analyses  of  ITS  data  using  a  larger  set  of 

eurybioids,  E  surculosa  groups  with  other  Eurihia  species,  though  Euryhia  and 

other  eurybioidds  globally  are  polytomous.  The  position  of  E  surculosa  in  the 

current  tree  appears  the  result  of  low  taxon  sampling  and  a  long  branch  m  the 

combined  data.  At  the  present  time,  relationships  within  and  monophyly  of 

Euryhia  s.  str  (including  subgenera  Euryhia  and  Heleastrum  of  Nesom  1994) 

cannot  be  tested  appropriately.  This  is  not  the  case  for  Herrickia,  which  forms 

a  group  in  these  analyses.  Nevertheless,  Herrickia  as  a  genus  appears  mono- 
phyletic  and  worthy  of  reinstatement,  with  a  new  circumscription  that  includes 

the  taxa  grouped  within  section  Herrickia  by  Nesom  (1994)  (i.  e.,  H.  horrida,  H. 

glauca  and  H.  wasatchensis),  as  well  as  H.  kingii,  as  sister  to  the  clade  Euryhia  s. 

str.-Triniteuryhia-Machaerantherinae. 

Herrickia  Wooton  &r  Standley,  Contr  U.S.  Natl.  Herb.  16:186. 1913.  Euryhia  section 

Herriclna(Wooton&5tandley)G.L.  Nesom,  Phytologia  77:258.  1994,Typi-,:  Herriclna  hoyruia 
Wooton  &  Slandley. 

Herrickia  horrida  Wooton  &  Standley,  Contr  U.S.  Natl.  Herb.  16:186. 1913.  Aster 
horridus  (Wooton  &  Standley)  S.F.  Blake,  J.  Washington  Acad.  Sci.  27:379.  1937.  Euryhia 

horrida  (Wooton  &  Standley)  G.L.  Nesom,  Phytologia  77:260. 1994. 

Herrickia  glauca  (Nutt.)  Brouillet,  COmb.  nov  Ba.sionym:  Eucephalusglaucus  Nutt..  Trans. 

Amer.  Philos.  Soc,  ser.  2,  7:299.  1841.  AsUr  glaucus  (Nutt.)  Torr.  &  A.  Gray  \nom-  illegX  Fl.  N, 

Amer.  2:159. 1841  (non  Nees  mm).Euryh{ag\auca  (Nutt.)  G.L.  Nesom, Phytologia 77:260. 1994, 

Herrickia  glauca  (Nutt.)  Brouillet  var  glauca.  Asttr glaucodes  S.F  Blake,  Proc.  Biol.  Soc, 
Washington  35:174. 1922.  Eucephalus  formosus  Greene,  Pittonia  4:156.  1900.  Aster  glaucodes 

var. formosus  (Greene)  Kittell  in  Tidestrom  61  Kittell,  Fl.  Anz.  61  New  Mexico  404. 1941. 

Herrickia  glauca  (Nutt.)  Brouillet  var.  pulchra  (S.F.  Blake)  Brouillet,  comb.  nov. 
BAS10NYN4:  Aster  glaucodes  S.F.  Blake  subsp.  pulcher  S.F.  Blake,  Proc.  Biol.  Soc.  Washington 

35:174. 1922.  Eu  ryhia  pulchra  (S.F  Blake)  G.L,  Nesom,  Phytologia  77:261. 1994,  Euryhia  glauca 

(Nutt.)  G.L.  Nesom  var.  pulchra  (S.F  Blake)  Brouillet,  Sida  20:1562.  2003. 

Herrickia  wasatchensis  (M.E.Jones)  Brouillet,  comb.  nov.  Basion  ym:  Asierglaucu.s 
(Nutt.)  Torr  &  A.Gray  var.  wasatchensis  M.E.Jones,  Proc.  Calif.  Acad.  Sci.,  ser.  2,  5:694.  1895. 

Eucephalus  Rydb.,  Fl.  Rocky  Mts.  1067. 1917.  A.ster  wasatchensis  (M.F.Jones)  S.F.  Blake,  Contr 

U.S.  Natl.  Herb.  25:557. 1925.  Euryhia  wasatchensis  (M.E.Jones)  G.L.  Nesom,  Phytologia  77:262. 
1994. 
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Herrickia  kingii  (D.C.  Eaton)  Brouillet,  Urbatsch  &  R.P.  Roberts,  comb.  nov. 
B.ASIONVM;  Aslcy  kmgiiD.C.  Eaton,  Botany  Fortieth  Parallel  5:14t.  1871.  Miu  bacvanthcia  kingii 

tD.C  EatonJCronquist  &Keck,  l3rirtonia  9:239. 1957,  ioiicsius  kingii  ID.C,  HatonjG.L,  Nesom, 

Phytologia  71:125.  199t. 

Herrickia  kingii  (D.C.  Eaton)  Brouillet,  Urbatsch  &  R.P.  Roberts  van  kingii. 

Herrickia  kingii  (D.C.  Eaton)  Brouillet,  Urbatsch  &  R.R  Roberts  var.barnebyana 
(Welsh  &r  Goodrich)  Brouillet,  Urbatsch  &  R.R  Roberts, comb.  nov.  I3,\.sio\vm: 

Machacyanthcrii  kingii  ID.CI  F.atonJ  Cronquist  i,'^  Keck  \'an  baynchvand  Welsh  &  Goodrich, 
Brittonia  33:299.  1981.  Aslcy  kingii  DC.  Eaton  xar  baynchvana  (Welsh  &  Goodnch)  Welsh, 

Great  Basin  Naturalist  43:221,  1^83.  loncsius  liingii  (D,c;,  EatonjG,L,  Nesom  \'ar,  haynebyana 

(Welsh  6J-  Goodrichj  G.I..  Nesom,  Phytologia  71:125,  1991. 

Triniteurybia  Brouillet,  Urbatsch  &  R.R  Roberts,  gen.  nov.  Tvi-i:  M(/(  yoncnidabcyyans 
(A,  Nelson)  Brouillet,  Urbalseh  <.V  R,P  Roberts 

Ah  Euyybia  diliert  capitulae  eradiatae  ei  loliae  stipuiuo-^lantlulosae.  Differs  from  l:uy\bui  b\-  its 

eradiate  eapitula  and  stipitate-glandul.u-  lea\'es. 

Herbs  perennial,  cespitose;  cauciices  woody,  ramified,  [forn  slender,  creeping 

taproots.  Stems  erect,  simple,  slender,  0.5-2. 5(-.3)  d  m,  stipitate-glandular.  Leaves 
basal  and  cauline,  alternate;  basal  mostly  persistent,  petiolate  to  subpetiolate, 

bases  tapering,  distal  sessile;  blades  ascendmg,  simple,  obovatc  or  oblong  to 

broadly  oblanceolate,  distal  usually  gradually  reduced,  1-nerved,  margins 

sparsely  serrate,  apices  obtuse  to  subacute,  laces  stipitate-glandular. 

Capitulcscences  ol  solitary  heads  or  2-4  in  dense,  +  corymbilorm  arrays,  sessile 

or  subsessile  in  axils  of  distalmost  leaves.  Heads  discoid.  Involucres  cylindro- 

campanulate,  9-14  mm,  Phyllarics  in  3-4  series,  imbricate,  graduated,  bases 

indurate,  1-ncrved,  green  zones  +/-  basally  truncate,  occupying  distal  1/2-1/3, 

apices  acute,  laces  glandular-viscid  (exposed  parts).  Receptacles  slightly  con- 

vex, alveolate,  margins  toothed,  chartaceous,  epaleate.  Disc  florets  25-60,  bi- 

sexual, fertile;  corollas  yellow  and  olten  reddish  (particularly  m  lobes),  slen- 
derly cylindric,  barely  ampliate,  tubes  shorter  than  throats,  lobes  5,  erect, 

lanceolate,  ca.  0.8  mm,  minutely  and  sparsely  puberulent;  style-branch  2-3  mm, 

moderately  exserted,  appendages  linear-triangulai;  very  acute, +/- equaling  stig- 

matic  portion,  short-hairy.  Cypselae  fusilorm,  ca.  10-nerved,  ca.  3  mm,  faces 
sparsely  strigillose,  eglandular;  pappi  of  few  bristles  in  1  scries,  unec[ual,  soft, 

barbellate,  barely  exceeding  disc  corollas. 

Etymology— Triniteuryhia  is  named  for  Trinity  l.ake,  Idaho,  the  type  local- 
ity, and  the  closely  related  genus  Euryhia,  to  indicate  its  relationships. 

The  genus  is  known  only  from  the  Sawtooth  Mountains  of  fdaho  and  the 
Bitterroot  Mountains  of  Montana,  where  it  is  considered  of  conservation  concern. 

It  inhabits  the  crevices  ot  clifl  s  and  outcrops  ol  the  dry  coniferous  montane  forest 

zone,  sometimes  at  or  above  timbcrline.  The  chromosome  number  is  yet  unknown. 

Triniteurybia  aberrans  (A.  Nelson)  Brouillet,  Urbatsch  &  R.R  Roberts,  comb,  nov 

B.-\siONYM:Mtkri)nc/juu/|it'n-cn!.s  A,  Nelson.  Bot,C.az.(Gra\vrordsville)  53:22(1. 1912. 5itieRMil/!(i,s 
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aherrans (A.  Nelson)  Rydb.,  Fl.  Rocky  Mts.  1067. 1917.  Haplopappusaherrans  (A.  Nelson)  H.M 

HallCarnegielnst.WashingtonPubl. 389:185. 1928.  Toncsl iLSfilifrran.-; (A.  Nelson) G.I  .Ncsom 

&  Morgan,  Phytologia  68:174-180. 
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ABSTRACT 

The  following  new  combinations  are  proposed:  Eutrochium  duhium,  Eutwchium  Jistulosum, 

Eutrochium  maculatum,  Eutrochium  maculatum  var.  hruneri, Eutrochium  maculatum  var.Joliosum, 

Eutrochium  purpureum,  Eutrochium  purpureum  var  holzingeri,  and  Eutrochium  steelei. 

RESUMEN 

Se  proponen  las  siguientes  combinaciones  nuevas:  Eutrochium  duhium,  Eutrochium  Jistulosum, 

Eutrochium  maculatum,  Eutrochium  maculatum  var.  hruneri,  Eutrochium  maculatum  var. Joliosum, 

Eutrochium  purpureum,  Eutrochium  purpureum  var,  holzingeri.  y  Eutrochium  stcelei. 

Plants  known  asJoe-Pye  weeds  have  been  long  treated  in  Eupatorium  L.  (Lament 
1995).  Sometimes,  they  have  been  treated  as  generically  distinct,  as  members  of 

Eupatoriadelphus  R.M.  King  &  H.  Robinson  (1970).  Recent  studies  based  on 
chloroplast  DNA  (cpDNA)  restriction  site  analysis  (Schilling  et  al.  1999)  and 
nuclear  internal  transcribed  spacer  (ITS)  sequence  data  (Schmidt  &  Schilling 

2000)  have  been  interpreted  as  providing  support  for  recognizing 
Eupatoriadelphus  as  distinct.  If  treated  as  distinct  at  generic  rank,  an  earlier 
name  should  be  used  for  the  group,  Eutrochium  Raf. 

Eutrochium  Raf.,  New  Fl.  4:78. 1836  11838].  Type:  Eutrochium  purpureum  (L.)  E.E.  Lament 

(Lectotype.  here  designated). 

The  following  new  combinations  are  needed  for  treatment  of  Joe-Pye  weeds  as 
members  of  Eutrochium  in  a  forthcoming  volume  of  Flora  of  North  America 
North  of  Mexico. 

Eutrochium  duhium  (Willd.  ex  Poiret)  E.E.  Lament,  comb.  nov.  Basionym:  Eupato- 
rium duhium  Willd.ex  Poiret  inj.  Lamarck  et  al..  Encycl.Suppl.  2:606. 1811.  £upat(!riaiieiphu.s 

duhius  {Willd.  ex  Poiret)  R.M.  King  &  H,  Robinson,  Phytologia  19:432. 1970. 

Eutrochium  fistulosum  (Barratt)  E.E.  Lamont,  comb.  nov.  Basionym:  Eupatorium 

Jistulosum  Barratt,  Eupatoria  Verticillata  no.  1, 1841;  in  A.  Wood,  Class-book  Bot.,  ed.  10,  314, 
1849.  Eupatoriadelphus fisl  ulosus (Barratt)  R.M  King  &  H,  Robinson,  Phytologia  19:432, 1970. 

SIOA  21  (2):  901 -902. 2004 
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Eutrochium  maculatum  (1 . )  E.F..  Lamont,  comb.  nov.  Basionym:  Eupaton um  nuuulalum 

L.,  Cent.  Pi.  1,  27.  1755.  liitjhHonadclphus  )7i(((i(l(i(n.s-(l..)  R.M  Kin^i;6T  H.  Rohiii.son,  l^'hyiologia 
19:432. 1970. 

Eutrochium  maculatum  (L.)  E.E.  Lamont  var.  bruneri  CA.  Gray)  E.E.  Lamont,  comb. 
nov.  B.AsiONVM:  liitpiitorium  hruneri  A.Gray  in  A.  Gray  ct  al.,  Syn.  Fl.  N.  Amer.  1(2):96.  1884. 

iiupaltuhhlclphus  Hiiii  idiKn.s  U  )  R.M.  Kinj;  iSr  1 1  Roliinson  var  Crimen  (A.  Gra\-)  R.M,  King 
&  H.  Robnison.  Phytologia  45:465,  1980. 

Eutrochium  maculatum  (L.)  E.E.  Lamont  var.  foliosum  CLernald)  E.E.  Lamont, 

comb.  no\'.  BA.SlONVM:i:u;i(i((]Mi(m  purpiticum  I.,  var, /olio.suoi  I'crnald,  Rliodora  10:8(->,  1908. 
liiipdlorimu  luacuialum  1.,  var. /oliii.siuii  Ua-riiald)  WIrgand.  Rhocl(")i"a  22:t)(i.  1920. 

Eutrochium  purpureum  (L.)E.E.  Lamont,  comb.  nov.  BASKwyKi.tAipiitonumpuipiiicum 
1...  Sp.  Pi.  858,  1753,  Cinii^ijimJif  puvpiDCd  (\..)  Lunell,  Amer.  Midi.  Naturalist  5:V5.  1917. 

l:iip(ilor\(idclpbuspu}'pui'cus[]-.)  R.M.  Kingt'^r  H.  Rohin.son,  Phyttilogia  19:432. 1970. 

Eutrochium  purpureum  (L.)  E.E.  Lamont  \'ar  holzingeri  CRydberg)  E.E.  Lamont, 
comb.  nov.  Basionvm:  hupatonum  bolziu^^cvi  Rydberg,  Bnttonia  1:97.  1931.  Uupntonuin 

puipureum  1..  var.  holzingeri  (Rydberg)  F..H.  Lamont,  Phytologia  69:468. 199011991]. 

Eutrochium  steelei  (E.E.  I .amont)  E.E.  Lamont, comb.  nov.  Basionym:  Eupatoiium  stcdci 
i;.l:.  I.amoiit.  Brittonia  42:279.  1990.  Eupalonaddphus  ^ledei  (H.F.  Lamont)  G.J.  Schmidt  &r 

E.L.  Schilling,  Amer.  J.  Bot.  87:726,  2000, 
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ABSTRACT 

Five  new  combinations  in  SymphyotfiLhum  icnuijolium  and  5.  sidnWtiliUH.ot  subgenus  Aslvopolium 

(Nutt.)  Semple  are  presented.  A  selection  of  synonyms  are  Hsted  for  each  taxon.  Geographical  ranges 

of  each  variety  is  presented  and  the  characteristics  and  distributions  of  intermediate  populations 
are  discussed. 

RESUMHN 

Symphyolrlchum  subgenus  Astmpohum  (Nutt.J  Semple  ha  sido  tipicamente  circunscrita  usando  los 

nombres  de  A.stej'subg.  Oxyiripoiium  (DCJ  Torr  &  A.  Gray  o  S.  sect.  Oxyinpolium  (DC.)  G.L.  Nesom 

(Jones  1980;  Semple &Broui1let  1980; Sundberg  1986;  N'esom  1994).  Todas  las mterpretacionesrecicnlcs 
han  incluidoungrupo  central  de  taxa  norteamericanos  y  se  han  incluidootros  taxa  principalinente 

en  base  a  una  morfologia  compartida  o  numero  cromosomatico  base. 

INTRODUCTION 

North  American  species  of  Symphyoi  rich  urn  subgenus  As,iro])ol\um  (Nutt.) 

Semple  have  typically  been  treated  as  Aster  subg.  Oxytripolium  (DC.)  Torr  & 
A.  Gray  (Jones  1980;  Semple  «Si  Brouillet  1980;  Sundberg  1986).  These  references 
have  included  a  core  group  of  taxa  with  shared  morphological  characteristics 
and  base  chromosome  number.  Several  additional  taxa  were  included  in  the 

subgenus,  but  were  excluded  by  Sundberg  (1986).  Nesom  (1994)  placed  the  core 

group  of  taxa  in  Symphyotrichum  sect.  Oxytripolium  (DC.)  G.L.  Nesom  and 

added  seven  South  American  species.  Sundberg's  (1986)  treatment  of  the  sub- 
genus included  eight  taxa  in  three  species,  all  of  which  were  recognized  at  the 

species  rank  by  Nesom  (1994). 
This  paper  presents  five  new  combinations  in  Symphyotrichum 

tenuijolium  and  5.  suhulatum,  making  them  available  for  use  in  an  upcoming 
volume  of  the  Flora  of  North  America.  No  new  combinations  are  proposed  in 

the  third  North  American  species  of  subgenus  Astropohum,  S.  potosinum  (A. 

Gray)  G.L.  Nesom.  A  selection  of  synonyms  are  listed  for  each  taxon.  Data  pre- 
sented here  are  summarized  from  Sundberg  (1986). 

SIDA21(2):  903-910.2004 
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Symphyotrichum  tenuifolium 

S>'mph3'otrichumtenui/ohumconsistsot  the  two  parapatric  varieties,  tenui/olium 
and  aphyllum.  Both  varieties  are  diploids  with  n  =  5  chromosomes  (var  tenui- 

folium: Louisiana,  St.  Mary  Parish,  Sundh€rg2195\  var.  aphyllum:  Florida,  Monroe 

Co.,  Sundherg  2325).  The  varieties  can  be  distinguished  using  the  following  key: 

1.  Plants  colonial,  rhizomes  long,  not  profusely  branched;  stems  solitary,  not  wiry; 

midstem  leaves  (1 .5-)3-6  mm  wide;  involucres  6-9.5(-l  1 )  mm;disc  florets  25-45(- 

54),  (4-)4.7-6(-6.5)  mm;  ray  florets  (12-)1  7-25;  cypselae  2.8-4M.5)  mm;  pappus 

5-6  1  mm     var  tenuifolium 

1 .  Plants  not  colonial,  rhizomes  short,  compact,  profusely  branched;  stems  clustered, 

slender,  wiry,  narrow;  midstem  leaves  nearly  filiform,  (1  -)1 .5-2,7  mm  wide;  involu- 

cres 4.1-5.3  mm;disc  florets  (1 0-)  1  3-23, 3.4-4,6  mm; ray  florets  10-16  mm;cyp5elae 

1 .5-2(-2.5)  mm;  pappus  3-4,4  mm   var.  aphyllum 

Symphyotrichum  tenuifolium  var.  tenuifolium  is  distributed  along  the  Atlan- 

tic coast  of  the  United  States  from  Massachusetts  to  northern  Florida,  and  along 
the  Gulf  of  Mexico  coast  from  northern  Florida  to  Texas.  It  is  not  uncommon 

on  dark-colored  mud  in  coastal  salt  marshes. 

Variety  aphyllum  has  a  more  southern  distribution  and  is  known  from  dark 

mud  or  marl  in  coastal  salt  marshes  of  southern  and  central  Florida,  the  Baha- 
mas, and  Cuba. 

Intermediates  between  the  two  varieties  are  frequent  along  the  Gulf  of 

Mexico  Coast,  from  Taylor  to  Pinellas  counties,  in  northern  and  central  penin- 

sular Florida.  In  these  populations  varieties  tenuifolium  and  aphyllum  mter- 

grade  in  nearly  all  distinguishing  characters  (Table  I,  Table  2),  especially  in  stem 

diameter,  leaf  width,  and  head  size.  The  rhizome  system  of  intermediates  is  gen- 

erally more  like  that  of  var.  tenuifolium.  Individuals  in  the  northern  part  of 

this  zone  of  mtergradation  closely  approach  the  morphology  of  var  tenuifolium, 

southern  populations  are  more  similar  to  var  aphyllum,  but  most  populations 

combine  features  of  both  varieties.  Observations  of  populations  in  the  field  sug- 

gest that  the  extreme  forms  are  clonally-derived,  peripherally  divergent  popu- 
lations between  the  varieties. 

Sundherg  (1986)  conducted  hybridization  experiments  between  two  indi- 

viduals of  var.  tenuifolium  with  var  aphyllum.  Following  sixteen  attempts  to 
cross  the  varieties,  he  reported  a  31%  hybridization  success  rate  (based  on  re- 

covery of  mature  cypselae).  Hybrid  plants  exhibited  a  mixture  of  vegetative 

traits  of  the  two  varieties.  When  compared  to  the  parent  taxa,  the  hybrids  were 

intermediate  in  leaf  and  stem  widths  and  rhizome  morphology  Only  vegeta- 

tive characters  were  assessed,  as  experiments  were  terminated  before  the  hy- 
brids flowered. 

Symphyotrichum  tenuifolium  (L.)  G.L.  Nesom,  Phytologia  77:293.  1994  (1995). 
B.A_siONYM:A5tertc-Mui/o/!UsL,Sp.  PL  2:873-874. 1753.  Type?:  "m  America  septentrionale,"  with- 
out  col  lector  or  date,  specimen  number  997.26  (LINN;  photograph.s  GH!,  NY!,  DC!),  This  speci- 

men is  annotated  A,  tcnuijoliia  in  Linnaeus'  handwriting. 
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Table  1  .Character  states  used  to  distinguish  Symphyotrichum  tenuifolium  var,  tenuifoliumyaLaphyllum, 

and  intermediates  in  Table  2. 

Character nr.tenuifolium var.aphyllum intermediates 

Habit rhizomes  creeping stems  clustered 

na 

Midstem  leaf  width >  3mm <  2  mm 
2-3  mm 

Involucre  height >  6  mm <  5  mm 
5-6  mm 

Number  of  disk  florets 
>25 <22 

22-25 

Disk  floret  length >  4.6  mm <  4.3  mm 4.3-4.6  mm 

Number  of  rays >  17 <  14 
14-17 

Cypsela  length >  2.8  mm <  2.4  mm 2.4-2.8  mm 

Pappus  length >  4.5  mm <  4.0  mm 4.0-4.5  mm 

Table  2.  Representative  specimens  of  Symphyotrichum  subulatum  vars.  tenuifolium  and  aphyllum, 

arranged  from  north  to  south  along  the  Gulf  coast  of  peninsular  Florida.  *Morphologicai  character- 
istics of  var.renu/Mus  (T),var.op/iy//u5  (A),  or  intermediate  (-);characters  are  listed  in  the  order  used 

in  Table  1. 

Florida  County Voucher 
Character  states* 

Identification 

Gulf Sundberg2241  (TEX) T-TTTT-T var,  fenL//fo//us 

Franklin Sundberg  2253  (TEX) 
T-TTTTTT 

var.  renu/fo//us 

Taylor Godfrey  61 659  ifSU) TAAAAAAA intermediate 

Taylor Sundberg  2271  (TEX) 

TATT-T— 

intermediate 
Levy 

Sundberg  2291  (TEX) 
TAT-T— T 

intermediate 
Levy 

Sundberg  2293  (TEX) 
TATTTT-T 

intermediate 
Levy 

Coo/ey&faron  64/ 7  (FSU) 

ATA   

intermediate 

Citrus Godfrey  651 11  (FSU) 
AATT— AA 

intermediate 

Citrus fior/7otf/s.r).  (NLU) 
TATAT-AA 

intermediate 

Hernando Sundberg  2302  (TEX) TA-AA-AA intermediate 

Hernando Sundberg  2302  (TEX) TAT— TA 
intermediate 

Hernando Cooley  5460  m) 

AA-A— A- 

intermediate 

Hernando Cooley  5460  (GH) 

TAT-TTA- 

intermediate 

Pinellas Thome  9401  (GH) 

TA-AT— 

intermediate 

Hillsborough Sundberg  2308  (TEX) AAAAAAAA var.aphyllus 

Charlotte Sundberg  23/5 (TEX) AAAAAAAA var.  aphyllus 

Lee Bru!vbach8726{W) AAAAAAAA var.aphyllus 

Symphyotrichum  tenuifolium  (L.)  G.L.  Nesom  var.  aphyllum  (R.W  Long)  S.D. 
Sundb.,  comb.  nov.  Basionym;  Aster tcnuifoUus  L.  var.  aphyllus  R.W.  Long.  Rhodora 72:40. 
1970.  Type:  U.S.A.  Florida.  Hillsborough  Co.:  NW  of  Tampa,  S  of  State  Route  580  and  W  of 

Rocky  Creek,  24  Dec  1962,  Lakela  25610  (holotype:  GHI;  isotypes:  GA!,  RSA!,  USF!). 

Aster  hracei  Britton  ex  Small,  PL  Miami  190, 200.  LQ13.  Syn^phyotnchum  hracei  (Bntton  ex  Small) 

G.L.  Nesom.  Phytologia  77:276, 1994  (1995;.  TYPE:  BAHAMAS.  New  Providence:  31  Aug  1904, 
Britton  &  Brace  394  (holotypE:  NY!). 
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Symphyolrichum  subulatum 

Symphyoirichum  subuiaium  is  widely  distributed  in  moist  habitats  in  the 

Americas,  from  southern  and  eastern  states  of  the  United  States,  through  the 

Caribbean  islands  and  Central  America,  to  South  America.  Variety  ligulalum 
is  a  widespread  weedy  annual  on  disturbed  soils  from  Nebrasfca  south  to 

Tamaulipas,  Mexico,  and  from  Alabama  to  New  Mexico.  Variety  parvifiorum 
occurs  in  North  America,  West  Indies,  Mexico,  and  northern  South  America 

and  has  been  introduced  in  other  parts  of  the  wodd.  Variety  clongatum  grows 

in  Florida,  coastal  Georgia,  and  the  Bahamas.  Variety  subulatum  is  common  in 

salt  marshes  and  brackish  areas  along  the  Atlantic  coast  from  New  Brunswick 

to  northern  Florida.  Variety  squamatum  is  an  introduced  taxon  in  the  United 

States  and  elsewhere,  with  a  native  habitat  of  saline  and  freshwater  regions, 
especially  in  the  southern  half  of  South  America. 

The  live  varieties  recognized  here  differ  in  chromosome  num  bei;  ligule  size, 

capi  tulescence  morphology  num  ber  of  disk  and  ray  florets,  head  size,  and  pres- 
ence ol  basal  rosettes.  Within  a  single  population  plants  may  be  tall  and  with 

numerous  capitula,  or  short  and  monocephalous.  Within  a  variety  it  is  typical 
for  individual  diagnostic  characters  to  vary. 

Symphyolnchum  subulatum  has  a  base  chromosome  number  of  x  =  5.  Vari- 

eties liguhitum  (Texas,  Travis  Co.,  Sundbcrg  1375),  parvijlorum,  CCalifornia,  Kern 

Co.,  Sunxlkri^  2094)  and  .subulatum  (Georgia,  Glynn  Co.,  Sundkri^' 2.342)  are  dip- 

loids  with  n  =  5,  and  varieties  eJongatum  (Florida,  Dade  Co.,  Sundbcrg 2324)  and 

st/ud/)!t)f  u))]  (Argentina,  Prov  Salta,  Lcjvin  (S' /.dvi n 5809) are  tetraploids  with  n  =  10 
(for  79  more  chromosome  count  citations,  sec  Sundberg  f986).  Greenhouse  stud- 

ies ol  the  species  (Sundberg  1986)  showed  that  varieties  dongatum,  parvifiorum, 

squamatum,  and  subulatum  are  self-compatible.  This  may  facilitate  the  fixation 
ol  variant  forms  and  result  in  greater  infraspecific  variability  in  these  varieties. 
Variety  ligulatum  is  not  self  compatible  and  is  the  least  variable  taxon. 

The  varieties  mtergrade  morphologically  where  their  distributions  ap- 
proach one  another  This  may  be  the  result  of  past  hybridization  events  and 

hmited  gene  1  low  across  reproductive  barriers.  Artificial  hybrids  produced  in 

the  greenhouse  among  the  varieties  are  highly  sterile,  yet,  for  example,  2%  of 

the  pollen  ol  thetriploid  hybrid,  var/^cjrvi/lo/uni  x  var  c/ongatunistainsdarkly 

with  cytoplasmic  stain,  suggesting  that  a  small  fraction  of  the  pollen  may  be 
viable  (Sundberg  1986). 

Varieties  ligulalum  and  parvifiorum:  Populations  intermediate  in  ligule 

length  and  width  occur  in  trans-Pecos  Texas,  parts  of  New  Mexico  (including 
the  type  of  A.  neomexicanus  Wooton  &  Standi.,  collected  in  Chaves  Co.),  Ari- 

zona, and  Chihuahua,  N4exico.  These  are  fertile  plants  in  stable  populations  and 
produce  plump,  apparently  viable  cypselae. 

Varieties  dongatum  and  subulatum:  Intermediates  between  these  varieties 

occur  sporadically  in  northeastern  Florida  (Duval  County)  and  along  the  coast 
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of  the  Florida  panhandle.  Intergradation  is  demonstrated  in  the  compactness 

of  the  capitulescence  and  the  number  of  disk  and  ray  florets. 

Varieties  elongatum  and  parvifJorum:  Although  readily  distinguishable 

over  much  of  their  ranges,  similar  lorms  ot  the  two  varieties  are  found  in  south- 
ern Florida,  where  their  distributions  approach.  \n  this  area  individuals  of  var. 

parviflorum  are  more  robust  (to  L5  m  tall)  than  elsewhere  and  the  ligules  are 

often  pink,  instead  of  white.  Variety  parviflorum  is  usually  more  diffusely  and 

more  equally  branched  in  the  capitulescence  than  var.  elongatum.  The  latter 

variety  often  has  long  branches  m  the  capitulescence,  with  shorter  peduncles 

that  are  often  disposed  toward  the  upper  side  of  the  branch.  In  addition,  vari- 
ety parviflorum  has  shorter  heads,  narrower  phyllaries,  tewer  and  shorter  ray 

florets,  and  fewer  disk  florets  than  var.  elongatum. 

Symphyotrichum  subulatum  (Michx.)  G.L.  Nesom,  Phytologia  77:293. 1994  (1995). 

Astersuin(la(usMichx.,Fl.Bor.-Amer.  2:1 11, 1801  Tvi'l::  U.S.A.  "PensylvaniafMic/i(U(xs.n.U-i:C- 
TOTYPH  iBosserdet  19701  R  photograph  TEX'j, 

Symphyotrichum  subulatum  (Michx.)  G.L.  Nesom  var.  elongatum  (Boss.)  S.D. 

Sundb.,  comb,  nov  Basionym:  Asler  subuhilus  var.  t'bngatus  Boss.,  Taxon  19:250.  1970. 

Typh:  U.S.A.  Florida.  Hillsborough  Co.:  Tiimpa.  20  Aug  1895,  Nash  24/6  (li-ctotype  [Jones  &r 
l.owry  1986]:  P;  photograph:  TEX!). 

A.s/(.TlMhamensisBritton,Bull.TorreyBot,Club41:14. 1914.  A.s(er  si(  bulatus  Michx.  var  baliflmen.M.s- 
(Britton)  Boss.,  Taxon  19:249.  1970.  Symphyolrichum  hahamense  (BrittonJ  G.L.  Nesom, 

Phytologia  77:276. 1994  (1995). Typh:  BAHAMAS. Great  Bahama: Barnett's Point,  5-13  Feb  1905, 
Unlion  &  Mil/.spangf)  2621  (holotyph:  NY!,  photograph  TFX!;  isotypi::  F!). 

Symphyotrichum  subulatum  (Michx.)  G.L.  Nesom  var.  ligulatum  (Shinners)  S.D. 

Sundb.,  comb.  nov.  Basionym:  Asiey  subulatus  Michx.  var  Ugulalus  Shumers,  i'lelcl  & 
Fab.  21:159. 1953.  Type:  U.S.A.  Te.XAS.  Hill  Co.:  6.9  mi  SW  of  Hillsboro,  bottom  of  dried-up  pond, 

sandy  clay,  rays  light  lavender,  23  C:»cr  1949.  Sbiuncis  12057 (holOTYPE:  SMU;  ISOTYPE:  GH!J. 

TripoUiim  divaiictitum  Nutt..  Trans.  Amer  Philos.  Soc.  n.s.  7:296.  1841.  Aster  divarkatus(l\un.) 

Torr&  A.Gray  Fl.N.Amer  2:163. 1841.  non  l.„Sp- Pl.:873.  IVj^.Syinphyotrichumdivancalinn 

(Nutt.j  G.F.  Nesom,  Phytologia  77:279. 1994  (1995).  Type:  Innundated  [sicl  banks  of  the  Missis- 
sippi, NutUiUs.n.  (M01X1TYPE:  PFIL  photograph  TEX!). 

Distinctive,  localized  forms  of  variety  ligulatum  occur  in  some  areas.  Collec- 
tions from  the  Dallas-Fort  Worth  area  of  Texas  have  particularly  small  heads 

and  florets.  Along  the  coast  of  Texas  and  Tamaulipas,  near  the  mouth  of  the  Rio 

Grande  and  southward,  plants  are  especially  large,  sometimes  over  two  meters 

tall,  and  exhibit  the  largest  capitula,  with  the  most  phyllaries,  ray  florets,  and 

disk  florets  found  in  the  variety.  These  lorms  intcrgrade  gradually  into  more 

typical  forms  and  are  not  deemed  to  be  worthy  of  nomcnclaturaf  recognition. 

Symphyotrichum  subulatum  (Michx.)  G.L.  Nesom  var.  parviflorum  (Nees)  S.D. 
Sundb.,  comb,  nov,  basionym:  Tripolmm  subuhilum  (Mich.\.)  DC.  var.^  parviflorum  Nees, 

Gen.  sp  Aster:  157,  286.  1833.  TYPE:  U.S.A.  Havvaip  Oahu.  1816  or  1817,  Chamisso  s.n.  (LECTO- 
TYPE,  here  designated:  G-DC;  microfiche!,  photograph!). 
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Evigcwn  expansu sVoepp. ex Spreng., Syst.  Veg.  3:518. 1826, Symphyoi  vichum  cxpansum  (Pocpp, ex 

Spreng.)  G.L.  Nesom,  Phytologia  77:281.  1994  U995J.  TYPE:  "Hn.  pi.  Cub.  MSS.  In  siccis  ealidis 
Cubae.  Octbr."  (holotype:  W>,  isotypics:  HAL!,  MO!,  NY,  Fl). 

A.sferclivciritadi.slNutt.)  Ton:  &  A.Gray  van  ̂ andwiccn^is  A.Gray  in  H.  Mann,  Proc.  Amer,  Acad. 

Arts  7:173. 1867.  Aster sandwiccnsis  (A.  Gray  in  H.  Mann)  Hieron..  Bot.Jahrb.  Syst.  29:20. 1901. 

Aster  subulatus  Michx,  var  sandwicensis  (A.  Gray  ex  H.  Mann)  A.G.Jones,  Brittonia  .36:465. 

1984.  Type:  U.S.A.  Hawaii:  Oahu,  1816  or  1817,  Chartvsso  s.n.  O-ficTOTYPE:  Qones  1984]:  G-DC; 
microfiche!,  photograph!}. 

Jones  (1984)  designated  a  specimen  in  G-DC  as  the  lectotype  of  Aster  divaricatus 

var.  sandwicensis  and  listed  hoinotypic  and  heterotypic  synonyms  of  the  vari- 

ety. She  Hsted  Tripohum  suhulatum  (Michx.)  DC.  var  (3  Nees  as  "unnamed"  in 
the  list  of  homotypic  taxa,  but  did  not  recognize,  or  explicitly  lectotypity  the 

variety.  Sundberg  later  examined  high  resolution  photographs  of  the  lectotype 

and  identified  the  specimen  as  var  pdrvi/^orum,  and  not  var  squa  malum,  as  the 

name  has  been  appHed  in  earlier  pubhcations. 

Nees  (1833)  cited  Tripohum  suhulatum  (Michx.)  DC.  var  [3  as  "P,  Parvif  lorus, 

caule  supradecomposito,  calathiis  dimidio  minonbus,"  which  could  be  inter- 
preted as  a  polynomial,  or  an  informal  description  of  a  form.  However,  on  page 

286,  in  "synonyma  addenda  vel  corrigenda"  Nees  writes,  "Ad  Iripo/iumsubu  latum 

var.  (3  parviflorum  p.  157,  Aster  inconspicuus  Less,  m  Schlechtend.  Lin.  V.  p.  143," 

which  changed  the  ̂ ^parviflorus"  to  ''parviflorum''  to  agree  in  gender  with 

Tripolium.  He  indicated  that  "(3  parviflorum''  was  based  on  A.  inconspicuus  Less., 

and  associated  "Var"  with  the  varietal  epithet.  Thus,  Nees'  correction  was  to  list 
A.  inconspicuus  Less  as  a  synonym  of  his  new  variety.  The  lectotype  of  var. 

parviflorum  is  further  selected  on  the  basis  of  Nees'  (1833)  statements  on  p.  143 

that  "Var  p  in  O  Wahu  insula  (Cham.)."  and  "Vidi  exempla  Americae  borealis  et 

O  Wahu  insulae,"  indicating  that  he  had  seen  a  specimen  of  the  variety  col- 
lected in  Oahu  by  Chamisso. 

Variety  parviflorum  varies  in  ligule  length,  ligule  pigmentation  (white  or 

pink),  head  size,  and  vegetative  characters.  Populations  with  abnormally  large 

heads  and  pigmented  ligules  occur  sporadically  m  the  states  of  Mexico  and 
Veracruz,  of  central  Mexico. 

Symphyotrichum  suhulatum  (Michx.)  G.L.  Nesom  var  squamatum  (Spreng.)  S.D. 
Sundb.,  comb,  nov  Basionym:  Conyza  squamata  Spreng.,  Syst.  Veg,  3:515.  1826;  Aster 

sqiuimatus  (Spreng.)  Hieron..  Bot.Jahrb,  Syst,  29:19,  1901,  Conyzanthus  squamatus  (Spreng.) 

Tamamschjan,  FL.,  U.R.SS.  25:186. 1959,  Svmphyot rubum squamatum (Sprengel) G.L.  Nesom, 
Phytologia  77:292.  1994  (1995),  Type:  UI^UGUAY:  Montevideo.  ScUolwjs.rr  (i  lOLOTYPE:  P). 

Sprengel's  Asteraccae  specimens  were  sold  to  Schultz-Bipontinus,  whose  her- 
barium is  now  part  of  the  Cosson  herbarium  at  P  (Staf leu  &  Cowan  f985).  Be- 

cause this  is  the  only  known  collection  by  Friedrich  Sellow  from  Montevideo 

in  the  Sprengel  Herbarium,  the  P  specimen  (Sprengel  Herb  #1064)  may  be  re- 
garded as  a  holotype.  Stafleu  and  Cowan  note  that  Sello  crossed  out  the  letter 
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"w"  on  many  labels  to  reflect  the  original  family  name.  Sprengel  used  the  spell- 

ing, "Sello"  in  the  original  description. 
The  branching  of  the  capitulescence,  head  size,  and  cypsela  pubescence 

vary  greatly  in  var.  squamatum.  Populations  with  glabrous  cypselae,  and  narrow 

phyllaries  and  heads  occur  in  the  vicinity  of  Tucuman  Province  in  Argentina, 
as  well  as  around  Buenos  Aires,  In  other  respects  these  plants  are  typical  of  the 

variety.  In  Chile  a  form  with  large  involucres  (8.5  mm  high),  ligules  that  extend 

1.5  mm  beyond  the  pappus,  and  cypselae  ca.  3.2  mm  long  exist.  These  occur  in 

proximity  to  populations  of  typical  var  squamatum,  which  has  shorter  involu- 
cres, cypselae,  and  ligules.  Similar  large-headed  forms,  but  with  short  ligules 

are  found  in  Peru.  Collections  of  these  variants  of  var.  squamatum  are  few  and 

additional  study  may  reveal  that  some  of  the  populations  represent  distinct 
varieties. 

Symphyolrichum  subulatum  (Michx  )  G  L  Nesom  var  subulatum 

AslersubulatusMichx.  var.obtusijolius  Fernald,  Rhodora  16:61. 1914.  Type:  CANADA.  New  Brun- 
swick. Gloucester  Co.:  Bathurst,  brackish  marsh  along  Middle  River,  13  Aug  1913,  Blake  5372 

(hoLOTYPE:  GH!;  ISOTYPES:  CAS!,  LIJ,  NY!,  US!). 

Aster suhulatus  Michx.  van  euroausler  Fernald  &  Gnscom,  Rhodora  37:183. 1935.  TYPE:  U.S.A.  VIR- 

GINIA. Norfolk  Co.:  border  of  gum  swamp  near  North  Landing,  22  Sep  1933,  t'evnald  &  Gnscom 
2919  (HOLOTYPE:  GH!). 

Aster  ensifer  Boss.,  Taxon  19:250.  1970.  TYPE:  U.S.A.  MASSACHUSETTS:  Cambridge,  margin  of  salt 

marsh,  2  Oct  1901,  Robinson  &  Fernald  6.5 (HOLOTYPE:  P,  photograph  TEX!;  ISOTYI'ES:  CAS!,  DS!, 
GA!.  GH!,  ILL,  LL!,  MICH!,  MO!.  NY!,  POM!.  UG.  USD. 

Plants  of  variety  subulatum  from  the  northern  Atlantic  coast  are  shorter,  with 

fewer  capitula,  larger  leaves  in  the  capitulescence,  and  longer  ligules  than  plants 
from  the  southern  Atlantic  coast  of  the  United  States.  The  form  that  occurs  in 

New  Brunswick  has  been  treated  as  Aster  suhulatus  Michx.  var.  ohtusifolius 

Fernald.  However,  this  represents  an  extreme  form  in  a  gradual  clme,  and  one 
variable  variety  is  recognized  here. 
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ABSTRACT 

Seed  and  capsule  characters  of  several  species  ol  AnyU)phyllum,  Bouvaniia,  and  Maneltia 

(Hedyotideae:  Rubiaceae)  are  described  and  comparccr  Seed  characters  are  illustrated  by  scanning 

electron  microscopy.  Morphological  snnilanties  and  dillcrcnccs  are  emphasized  and  outlined  by  a 

descriptive  key  All  characters  of  Arcytophyllum  serpylliucum  and  A.  mulu:um  were  coin  pared  in 

tabular  format,  and  a  strong  similarity  was  noted.  These  results  support  previous  work  that  consid- 
ered A.  serpyllaceum  a  member  of  the  genus  ArcyLophyllum. 

RESUMEN 

Las  semillas  y  frutos  de  algunas  especies  de  Arcytophv/lu/ii.  Bouvavdia  y  Mancliia  (Hedyotideae; 

Rubiaceae)  son  descritas  y  coiriparadas.  Los  caracteres  de  las  semillas  son  reprcsentados  mediante 

imagenes  producidas  por  un  inicroscopio  electronico  de  barrido.  Las  scmejanzas  y  diferencias 

morfologicas  de  estos  generos  son  enlatizadas  y  esquematizadas  por  medio  de  una  clave  descriptiva. 

Todos  loscaraclcresde  AicytophyUum  serpyllaceum  y  A.  miilicimi  fueron  comparadosen  una  tabla, 

mostrando  estos  un  alto  grade  de  similitud.  Los  resultados  obtenidos.  apoyan  la  nocion  sugerida  por 

estudios  previos,  de  que  Arcylophyllum  serpyllaceurri  es  en  realidad  un  miembro  del  genero 

Arcytophyllum. 

INTRODUCTION 

This  study  ol  seeds  and  capsules  of  three  genera  belonging  to  the  tribe 
Hedyotideae  (Rubiaceae),  follows  the  pattern  of  recent  work  on  this  tribe  (e.g., 
Terrell  1996;  Terrell  &r  Robinson  2003).  These  studies  involved  examination  of 

surface  features  of  seeds  by  dissecting  microscope  and  scanning  electron  mi- 
croscopy (SBM).  Revision  of  Houstonia  (Terrell  1996)  show/ed  seed  characters 

and  chromosome  numbers  to  be  especially  important  in  revealing  relationships. 
The  three  genera  in  the  present  study,  Arcytophyllum.  Bouvardia,  and 

Maneltia,  are  from  Mexico,  and  Central  and  South  America.  These  genera  have 

largely  escaped  the  past  tendency  to  include  many  members  of  the  tribe  in  a 

broad  concept  of  the  genus  Hedyotis,  and  Bouvardia  and  Maneltia  have  some- 
times been  placed  in  the  tribe  Cinchoneae  because  of  the  conspicuous  papery 

winged  seeds. 

'Address  for  correspondence:  14001  Wildwood  Drive,  Silver  Spring,  Maryland  20905,  U.S. A 

SIDA  21(2):  911-927. 2004 
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Bremer  and  Manen  (2000)  in  a  molecular  study  placed  Mancttia  and 
Bouvardia  in  the  combined  Hedyotideae/Spermacoceae  where  the  older  name 

Spermacoceae  was  adopted.  Terrell  and  Wunderlin  (2003)  questioned  this  ac- 
tion on  the  basis  of  fundamental  morphological  differences  between  the  two 

tribes.  Here  and  elsewhere  (e.g.,  Terrell  &  Robinson  2003)  we  continue  to  place 
the  present  genera  in  the  tribe  Hedyotidcae  sens,  str 

All  three  ot  our  studied  genera  have  recorded  chromosome  numbers  ol  .v  = 
9  (Lewis  1965: 199),  a  number  that  is  frequent  in  the  Hedyotidcae,  but  unusual 

in  the  lamily  Rubiaceae  that  has  mostly  x  =  11. 
The  purpose  ol  this  study  is  to  present  for  comparison  illustrations  and/or 

data  on  the  seeds  and  capsules  ol  the  three  genera  and  to  re-examine  seed  data 
published  by  Terrell  (1999)  and  Andersson  et  al.  (2002)  for  Bouvardia  and 

ArcytophyJlu m  scrpyilaccu m. 

MATERIALS  AUD  M HI  11  CDS 

Seeds  were  obtained  from  the  U.S.  National  Herbarium  (US),  Smithsonian  In- 

stitution, and  from  other  herbaria  including  CHAPA,GI  I,  NY,  TI-'NN.Secds  were 
examined  by  dissecting  microscope  and  mature,  well-lormed  seeds  were  viewed 
by  scanning  electron  microscopy  (SEM)  at  the  Smithsonian  Institution,  and 

prior  to  1985  at  the  hiectronics  Lab,  U.S.  Department  of  Agriculture,  Bcltsville, 
Maryland. 

Seed  descriptions  for  each  species  and  inclusive  descriptions  for  each  spe- 

cies-group provide  basic  data.The  nomenclatural  authors  and  collection  data 
are  added  to  the  seed  descriptions  for  each  species.  Seed  collections  viewed  by 

SEM  are  indicated  by  a  designation  such  as  B35,  as  e.g.  (or  A  rcyLophyllum  lavarum. 

Light  microscopy  was  used  to  observe  pollen  and  some  additional  struc- 

tures such  as  corollas,  calyx  lobes,  and  stipules  in  type  species  and  other  se- 

lected species  of  all  three  genera.  Material  was  mounted  on  slides  in  Hoyer's 
solution  (Anderson  1954). 

R HSU ITS 

The  light  microscope  study  included  material  of  Ariyiophyllum  nilidum,  A. 
serpyllaceum,  Bouvardia  Icrmjolia,  and  Mancttia  alha  and  M.  rcdiuata.  The 

tirst,  third,  and  tilth  of  these  species  are  the  types  of  their  respective  genera. 
Pollen  in  Arcytophyllum  and  Bouvardia  show  essentially  identical  spherical, 
tricolporatc  pollen  with  minor  variation  m  the  granulation  of  the  exine.  Only 
Mancttia  diflers  by  a  sometimes  more  oblate  shape  with  projecting  pores.  The 
grains  ol  M.  rcclinata  are  commonly  lying  on  their  more  flattened  poles  and 
seem  almost  triangular.  The  light  microscope  also  showed  prominent  raphide 
bundles  in  stipules,  calyx  and  sometimes  the  corolla  of  Mancttia  that  were  not 
seen  in  Arcytophyllum  or  Bouvardia  slides. 

A  review  of  the  genera  and  species  for  seed  and  capsule  data  is  as  follows: 
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Arcytophyllum  Willd.  ex  Schult.  in  Roem,&  Schult.,  Syst.  Veg.  Mant.  3:5. 1827. 
This  Andean  and  Central  American  genus  of  16  species  of  sfirubs,  subshrubs, 
and  suffruticose  tierbs  grows  at  higher  elevations  from  Costa  Rica  to  Bolivia 

(Mena  1990).  Most  species  have  rather  restricted  ranges.  Mena  found  the  most 
useful  characters  to  be  the  shape  of  the  stipules  and  the  leaf  and  corolla  shapes. 

We  examined  seeds  of  nine  of  the  sixteen  species  of  Arcytophyllum,  of 

which  six  species  were  treated  by  SEM.  The  seeds  of  the  studied  species  fell  into 
three  groups,  as  outlined  below. 

Group  A 

This  group  includes  the  type  of  the  genus.  The  species  are  A.  filiforme,  A. 
lavarum,  A.  machridei,  A.  muticum,  A.  nitidum,  and  A.  serpyUaceum. 

ArcytophyHum /avarum,  A.  muticu  m,  and  A.  .serpyHaceum  have  lenticular  seeds, 
polygonal  or  suborbicular  in  outline,  with  centric  punctiform  or  slightly  raised 
hila  (Fig.  1).  Arcytophyllum  lavarum  may  or  may  not  be  winged,  but  is  shown  in 
this  figure  as  being  winged.  The  remaining  three  species,  A.  filiforme,  A. 
machridei,  and  A.  nitidum  were  not  done  by  SEM,  but  their  descriptions  are 

included  below.  Descriptions  of  the  seeds  of  the  six  species  follow: 

Arcytophyllum  filiforme  (Ruiz  &  Pav)  Standi— Seeds  0.7-1.0  mm  diam., 
black,  moderately  to  strongly  compressed,  suborbicular  in  outline,  lenticular, 

thickly  to  thinly  concavo-convex,  hilar  area  rounded  or  slightly  raised,  areoles 
not  seen  in  detail.  Harling&  Amiersson  12638 (US),  Ecuador  (det.  Boom);  Fosherg 
&  Giles  23135  (US),  Ecuador  (det.  L.B.Smith). 

Arcytophyllum  lavarum  K.  Schum.— Seeds  0.7-1.0  mm  diam.,  black,  strongly 
compressed,  suborbicular  or  polygonal  in  outline,  lenticular,  biconvex,  wing 
absent  or  partial,  very  narrow,  fragile,  hilum  punctiform,  areoles  isodiametric 
or  polygonal,  their  walls  thick,  testa  smooth.  Cuatrecasas  &  Leon  26524  (US), 
Costa  Rica,  R8a;  Herrera  &  Rohles  791  (US),  Costa  Rica,  B35  (Fig.  2). 

ArcytophyHum  macbridei  Standi.— Seeds  1.4-1.6  mm  diam.,  black,  strongly 

compressed,  suborbicular  in  outline,  lenticular,  concavo-convex,  wing  partial, 
very  narrow,  fragile,  hilum  punctiform  or  slightly  raised,  areoles  not  seen  in 
detail.  Wurdack  1273  (US),  Peru  (dupl.det.  Steyermark), 

Arcytophyllum  muticum  (Wedd.)  Standi— Seeds  1.0-1.4  mm  diam.,  black, 
moderately  to  strongly  compressed,  suborbicular  or  polygonal  in  outline,  len- 

ticular, rather  thickly  biconvex  or  only  convex  dorsally,  hilum  punctiform, 

slightly  raised,  or  a  short  ridge,  areoles  isodiametric  or  polygonal,  small,  their  walls 
thick,  testa  smooth.  Foshergl9196  (US),  Colombia,  (det.  Mena),  B36;  Haught  5803 
(US),  Colombia,  R7;  Martin  &  Plowman  93  (US),  Colombia  (det.  Mena)  (Fig.  1). 

Arcytophyllum  nitidum  (Kunth)  SchltdL— Seeds  0.7-1.0  mm  diam.,  black, 
strongly  compressed,  polygonal  to  suborbicular  in  outline,  lenticular,  convex 
dorsally,  flat  or  bent  ventrally,  hilum  punctiform,  areoles  not  seen  in  detail. 
Fosherg  &  St.John  21880  (US),  Colombia. 
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Fig.  1. Seeds  oi  Arcytophyllum  spedes  examined  by  SEM.A,B,E, /lrcytop/;y//um  muticum.Fosberg  19196  (US),  Colombia. 

C,  D,  F,  Arcytophyllum  serpyllaceum,  Williams  et  al.  22771  (US),  Guatemala.  A,  C,  ventral  views;  B,  D,  dorsal  vievi/s;  E,  F, 
areoles. 

Arcytophyllum  serpyllaceum  (Schltdl.)  Terrell— Seeds  0.6-1.2  mm  diam., 
black,  moderately  to  strongly  compressed,  suborbicular  or  polygonal  in  out- 

line, lenticular,  rather  thickly  biconvex  or  Hat  on  one  lace,  hilum  punctiform, 

areoles  isodiametnc  or  polygonal,  small,  then-  walls  thick,  testa  smooth.  Sharp 
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Fig.  2.  Seeds  oUrcytophyllum  lavarum  examined  by  SEM.  A,  B,  D,  Cuatrecasas  &  Leon  26524  (US),  Costa  Rica;  C,  Henera  & 

floWes/PHUS),  Costa  Rica.  A, C,  ventral  views;  B,  dorsal  view;  D.areoies. 

45143  (TENN),  Guatemala,  R12;  wniicons  ct  rt/.  22771  (US),  Guatemala,  B38;  Al- 
exandcr  1063  (NY),  Chiapas,  Mexico  (Fig.  1). 

An  mclusive  description  follows:  Seeds  0.6-1.6  mm  diameter,  black,  moder- 
ately to  strongly  compressed,  suborbicular  or  polygonal  in  outline,  thickly  to 

thinly  lenticular,  laces  (sides)  flat,  concave,  convex,  or  biconvex,  wings  absent 

or  present,  partial,  very  narrow,  fragile,  hilum  punctiform,  rounded,  or  slightly 
raised,  areoles  isodiametric  or  polygonal,  small,  walls  thick,  testa  smooth. 

Group  B 

This  group  includes  only  A.  anstatum.  Seeds  are  polygonal  in  outline,  lumpy, 
not  lenticular,  and  have  a  strongly  raised  or  ridged  ventral  face. 

ArcytophyUum  aristatum  Standi.— Seeds  0.7-1.0  mm  diam.,  black,  moder- 
ately to  slightly  compressed,  lumpy,  polygonal  in  outline,  dorsal  face  convex, 

ventral  face  with  a  strongly  raised  hilar  area  or  a  short  to  long  hilar  ridge,  ar- 
eoles small,  isodiametric  or  polygonal,  walls  thick,  testa  smooth.  Cuatrecasas 
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18976  (US),  Colombia,  B34;  Lutcyn  &  lAUcyn  6758  (US),  Fxuador;  Stccrc  8034 

(US),  Ecuador  (Fig.  3). 

Group  C 

This  group  includes  ArcytophyUum  rivctii  and  A.  ihymifolium  and  has  cUipii- 
cal  or  oblong  seeds  with  a  low  hilar  ridge. 

ArcytophyUum  rivetii  Danguy&Cherm.— Seeds  1.0-1.3  x  0.6-0.7  mm.  black, 

strongly  compressed,  broadly  elliptic  or  oblong  in  outline,  biconvex,  concavo- 
convex,  or  f  lat,  wing  none  or  very  narrow  at  one  end  of  seed,  hilum  a  low  linear 

ridge,  areoles  isodiametric  or  polygonal,  their  walls  thick,  testa  smooth.  Wu  rdack 

1288(US),Peru,  B.37(Fig.  3). 

ArcytophyUum  ihymijoUum  (Ruiz  &  Pav)  Standi. -Seeds  0.8-1.2  x  0.5-0.7 
mm,  black  or  dark  brown,  strongly  compressed,  broadly  elliptic  or  oblong  in 

outline,  rather  thin,  concavo-convex  or  1  lat,  hilum  a  low  linear  or  oblong  ridge, 

areoles  isodiametric  or  polygonal,  their  walls  thick,  testa  smooth.  F'trmin  s.n., 
5/12/27 (US),  Ecuador,  B39;  Foshc »;t; 21196  (US),  Colom bia;  Sch u h cs  &  VUhjrrcu I 

7880  (US),  Colombia  (Eig.  3). 

An  inclusive  description  is  as  follows:  Seeds  0.8-1.3  x  0.5-0.7  mm,  black  or 

dark  brown,  strongly  compressed,  broadly  elliptic  or  oblong  m  outline,  bicon- 

vex, concavo-convex,  or  flat,  wnng  none  or  very  narrow  at  one  end  of  seed,  hi- 
lum a  low,  linear  or  oblong  ridge,  areoles  isodiametric  or  polygonal,  their  walls 

thick,  testa  smooth. 

Sui}]mciry  oj  ArcytophyUum —A  general  survey  of  ArcytophyUum  seeds  shows 
that  they  are  strongly  or  moderately  dorsiventrally  compressed,  with  a  ventral 

punctilorm  centric  hilum  or  a  hilar  ridge.  A  lew  species  may  have  very  narrow, 

fragile,  partial  wings,  but  the  more  common  state  is  wingless.  The  areoles  (cells) 

arc  usually  isodiametric  or  polygonal  and  rather  thick-walled  with  smooth 
testa.  There  are  three  distinct  kinds  of  seeds. 

Group  A  seeds  are  polygonal  or  suborbicular  in  outline.  The  seeds  are  len- 

ticular, varying  thicker  or  thinner  and  biconvex  or  concavo-convex  or  flat  on  a 
face.  The  hilum  is  centric,  i.e.,  on  or  near  the  center  of  the  ventral  face  of  the 

seed,  and  is  of  ten  punctilorm,  appearing  as  a  dot  or  a  smal  1  round  or  raised  area. 

(Eigs.  1,  2).  Group  B  has  thicker,  lumpy  seeds  with  ventral  lace  raised  or  a  short 

to  long  hilar  ridge.  (Fig.  3).  Group  C  has  oblongoid  or  ellipsoid  seeds  which  are 

slightly  to  strongly  concave  ventrally  A  low-'  narrow  hilar  ridge  extends  along 
part  or  most  of  the  seed  (Fig.  3). 

Mena s  (1990)  description  of  ArcytophyUum- seeds  as  irregularly  patelliform 

(dish-  or  saucer-shaped)  or  cymbiform  (boat-shaped)  and  coarsely  alveolated 
(honeycombed)  is  somewhat  misleading  because  it  suggests  that  they  have  shal- 

low or  deep  ventral  cavities  or  concavities  such  as  are  typical  of  Houstonia 

(Terreff  1996).  hi  ArcytophyUum,  however,  the  seeds  are  in  Group  A  lenticular, 

in  Group  B  lumpy,  and  m  Group  C  are  ellipsoidal  or  oblongoid  and  longitudi- 
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Fig.  3.  Seeds  of  Arcytophyllum  species  examined  by  SEM.  A-B,  Arcytophyllum  rivetii,  Wurdack  1288  (US),  Peru.  C, 

Arcytopbyllum  thymifolium,  Firmin  s.n.,  5/1 2/27,  (US),  Ecuador.  D,  Arcytophyllum  aristatum,  Cuatrecasas  18976  (US),  Co- 
lombia. A,C,  D,  ventral  views;  B,  areoles. 

nally  concave  or  bent.  The  seed  surfaces  are  never  honey-combed,  but  are  re- 
ticulate and  hke  most  seeds  of  Hedyotideae  are  made  up  of  vv^aUed  areoles  or 

cells. 

Capsules  of  Arcytophyllum  were  described  by  Standley  (1921)  as  bilocu- 

late,  turbinate  to  globose,  and  usually  septicidally  dehiscent  to  the  base.  Mena's 
description  was  "septicidal,  sometimes  only  the  beginning  of  the  dehiscence 
loculicidal",  crowned  by  the  persistent  calyx  lobes  and  intercalycine  teeth.  For 

eight  of  our  studied  species  Mena  said  that  the  capsules  varied  1-3  mm  in  di- 
ameter, and  were  mostly  subglobose.  He  found  2-15  seeds  per  locule  (4-30  per 

capsule).  For  A.  thymifolium  Mena  found  1.7-2  x  2-2.5  mm,  which  suggests  a 
dimension  wider  than  long.  Terrell  for  A.  thymifolium  recorded  2x1  (ellipsoid 

or  oblongoid)  in  one  collection;  in  a  second  collection  1.5-2  x  1.0-1.7  (subglobose 
to  oblongoid).  Terrell  found  5-12  seeds  per  capsule  m  A.  lavarum  and  A. 

thymifolium.  The  capsules  of  A.  serpyllaceum  are  1.5-4  x  2-3.5  mm,  turbinate, 
loculicidal,  nerved,  and  have  8-29  seeds  per  capsule.  This  species  is  further  dis- 

cussed below  and  compared  with  A.  muticum. 
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Bouvardia  Salisbury,  Parad.  Lond.  Pi.  88. 1805. 

Blackweli  (1968)  recognized  31  species  in  three  subgenera  in  Bouvardui.  The 

species  are  primarily  Mexican,  with  extensions  into  Central  America  and  south- 

western United  States,  and  are  shrubs  except  lor  four  species  in  the  third  subge- 

nus. The  lirst  subgenus  recognized  by  Blackweli  was  Bouvardidsti'um  Schltdl. 
with  n  species,  ol  which  we  examined  B.  capitata,  B.  cordifolui,  B.  lacvis,  and  B. 

mulliHord.  The  second  subgenus,  Hon  vtfrdio/tics  Schltdl.  has  8  species,  none  of 

which  are  represented  in  our  study.  The  third  subgenus,  Bouvcudia  Schltdl.,  has 

8  species  ol  which  we  examined  H.  icrnifoUa  and  two  recently  described  or 

translerred  perennial  herbs,  B.  rzcdowskii  and  B.  xcstospcrm  CTcri-ell  and  Koch 
1994),  which  are  similar  to  and  apparently  related  to  the  perennial  herbs,  B. 

rosea  Schltdl.  and  B.  tenuijolia  Standi.  Several  additional  Bouvardia  species  have 

been  described  in  recent  years,  but  our  study  utilizes  mainly  the  species  stud- 
ied by  Blackweli  (1908). 

Previous  Held  work  in  Mexico  provided  a  loundation  lor  the  present  study. 

Bouvardia  rzcdowskii  was  collected  and  described  and  B.  xcslospcrma  was  re- 
collected in  Oaxaca  (Terrell  and  Koch  1994).  Other  species  of  Bouvardia  were 

seen  in  Mexico  during  this  work. 

Individual  descriptions  of  seeds  are  given  as  follows,  with  capsule  data 

added  I  roin  Black  wel  I  (1 968).  Two  groups  of  species  are  recognized  for  this  genus. 

Group  A 

The  lirst  group  includes  lour  shrubby  species  in  subgenus  Bouvardiastrun]  (B. 

capitala,  B.cordijolur  B.  lacvis,  B.  tnullillora)i\nd  one  shrubby  species  in  subg. 

Bouvardui  (B.  tcrnifoliii).  These  species  seem  to  be  generally  similar  in  seed 
morphology. 

Bouvardia  capilala  Bull.— Seeds  2.5-.3.5  mm  diam.,  brown  with  tan  wing, 

papery  thin,  orbicular  in  outline,  \'entral  face  concave,  seed  body  1.0-1.5  mm 

wide,  wing  0.3-1.0  nun  wide,  its  margin  entire,  undulate,  hilum  punctilorm, 
olten  a  raised  point,  areoles  radially  elongated,  their  w^dls  thin,  testa  smooth. 

Hinton  8600(US),  Tejupilco,  Tepascaltepec  (?),  Mex.  (det.  Blackweli),  B41  (Fig.  4). 
Bouvardia  multiflora  (Cav)  Schult.  &  Schult.f. -Seeds  2-3  mm  diam.,  dark 

brown  or  black  with  brown  wmg,  papery  thin, orbicular  m  outline,  ventral  face 

concave  or  almost  flat,  seed  body  0.8-1.4  mm  wide,  wing  0.2-1.0  mm  wide,  its 
margin  entire,  undulate,  hilum  punctilorm,  sometimes  a  raised  point,  areoles 

radially  elongated,  their  walls  thin,  testa  smooth.  H.S.  Gentry  8388  (US), 

Durango,  Mexico,  (det.  Blackweli),  B42;  E  Palmcr708(VS)^  Mexico  (Fig.  4). 

Bou  vardia  tern  {folui  (Cav.)  Schltdl. -Seeds  2-3  mm  diam.,  black  with  brown 

wing,  papery  thin,  orbicular  in  outline,  ventral  lace  concave,  seed  body  1.0-2.2 

mm  wide,  wing 0.2-0. 6  mm  wide,  its  margin  entire,  undulate,  hilum  punctiform, 
a  slightly  raised  point  or  rounded  area,  areoles  radially  elongated,  their  walls 

thin,  testa  smooth.  Dziekanowski  el  al.  ]860(US),  Hidalgo,  Mexico,  1452  (Fig.  4). 

An  inclusive  description  is  as  follows:  Seeds  2-3.5  mm  diam.,  brow^n,  black, 
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FiG.4.Seeds  of  Bouvardia specks  examined  by  SEM.A-B,  Bouvardiacapitata,Hinton  8600 (US),  Mexico.C,  D,  Bouvardia 

ternifolia,  Diiekanovski  et  at.  1860  (US),  Mexico.  E,  F,  Bouvardia  multiflora,  H.S.  Gentry  8388  (US),  IViexico.  A-F,  ventral 

views;  F,  enlarged  section  showing  areoies. 

or  tan,  papery  thin,  orbicular  in  outline,  ventral  face  concave,  seed  body  0.8-2.2 
mm  wide,  wing  0.2-1.0  mm  wide,  its  margni  entire,  undulate,  hilum  puncti- 
iorm,  a  raised  point  or  rounded  area,  areoies  radially  elongated,  their  walls  thin, 
testa  smooth. 

Capsules  \n  group  A  have  the  following  inclusive  description:  3-9  x  3.5-11 
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mm.,  subglobose  or  slightly  oblate,  dehiscing  loculicidally  then  septicidally 

(BlackwcU).  Standlcy  (1*-)21)  recorded  capsules  as  globose  and  loculicidally 
dehiscent. 

Group  B. 

The  second  group  includes  two  recently  described  or  translerred  perennial  herbs 

in  subg.  Bouvardia  (B.  rzcdowskii  and  B.  xcstospcrma). 

Bouvardia  rzcdowskii  Terrell  &rS.D.  Koch— Seeds  1-2 mm  diam.,dark  brown 

with  brown  wing,  papery  thin,  orbicular  m  outline,  ventral  lace  concave  or  I  lat, 

seed  body  0.5-1.0  mm  wide,  wing  0.1-0.4  mm  wide,  its  margin  entire,  undulate, 
hilum  punctilorm,  sometimes  a  raised  point,  areoles  radially  elongated,  their  walls 

thin,  testa  smooth.  Koch  &Koch  89.3.5  (CM  A  PA),  Oa.xaca,  Mexico,  1 151  (Fig.  5j, 

Bouvardia  xcstospcrma  (Rob.  &r  Grecnm.)  Terrell  &  S.D.  Koch— Seeds  1-2 
mm  diam,,  dark  brown  or  black,  thin,  orbicular  or  oval  m  outline,  ventral  lace 

1  lat  or  slightly  concave,  seed  body  0.3-1.0  mm  wide,  wmg  partial  or  complete, 

O.L-0.5  mm  wide,  entire,  sometimes  undulate,  hilum  punctilorm,  a  slightly 
raised  point,  areoles  radially  elongated,  their  walls  thin,  testa  smooth.  Koch  & 
Koch  89.34  (CHAPA),  Oaxaca,  Mexico,  B45;  Conzatli  &  Gonzalez  248  (GH), 

Oaxaca,  Mexico,  H4  (Fig.  5). 

Inclusive  description:  Seeds  1-2  mm  diam.,  dark  brown  or  black,  papery 

thin,  orbicular  or  oval  in  outline,  ventral  lace  concave  or  flat,  seed  body  0.3-1.0 

mm  wide,  wing  partial  or  complete,  0.1-0.5  mm  wide,  entire,  undulate,  hilum 
punctilorm,  sometimes  a  raised  point,  areoles  radially  elongated,  their  walls 
thin,  testa  smooth. 

Capsules  3-5  x  3.5-4.5  mm  in  B.  rzcdowskii,  and  2.5-4  mm  long  in  B. 
xcstospcrma,  with  loculicidal  dehiscence. (Terrell  &r  Koch  1994). 

Due  to  limited  sampling  summaries  arc  not  given  tor  Bouvardia  and 

Mancttia;  however,  a  comparison  of  Bouvardia  groups  A  and  B  shows  that  group 

B  of  perennial  herbs  has  smaller  seeds  and  partial  instead  of  complete  wings. 

Bouvardia  tcrnifolia,  a  shrubby  species,  seems  more  allied  to  Bouvardiastrum 

or  Bouvardioidcs  which  have  shrubby  species. 

Manettia  Mutis  ex  L.,  Mant.  PI.  553,  558.1771,  nom.  cons. 

The  genus  includes  vines  or  herbs  distributed  in  tropical  America,  principally 

in  South  America.  Stand  ley  (192f)  treated  10  species  from  West  Indies,  Mexico, 

and  Central  America.  Chung  (1967,  1968)  studied  live  species  in  the  section 

Heterochlora  K.  Schum,  and  six  species  in  section  Pyrrhanihos  K.  Schum. 

Steyermark  (1974)  estimated  140  species  of  Manettia  altogether,  and  treated  19 

species  Irom  Venezuela,  hdanciiia  has  broadly  winged  seeds  similar  to  those  of 

Bouvardia.  Our  data  on  Mancttia  are  limited,  and  our  main  purpose  here  is  to 

present  seed  descriptions  of  five  species  and  SEM  illustrations  of  three  species 

of  Manettia  for  comparison  with  similarly-seeded  Bouvardia.  We  do  not  reach 
any  conclusions  regarding  possible  relationships  to  Bouvardia. 
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Fig.  5.  Seeds  of  Bouvardia  species  examined  by  SEM.  A-B,  Bouvardia  rzedowskii,  Koch  &  Koch  8935  (CHAPA),  Mexico.  C,  D, 

Bouvardia  xestosperma,  Conzatti &  Gonzalez 248  (GH),  IVIexico.  A,  ventral  view;  B,  C,  D,  areoles. 

We  examined  the  seeds  of  the  following  five  species  of  Manettia:  M.  calycosa 

var.  karsteniana:M.divaricata;M.fkxilis;M.meridenih,audM.  rcdinata.Three- 
of  these  were  examined  by  SEM:  M.  calycosa  var.  karsteniana,  M.flexilis,  and  M. 
rcclinata. 

Manettia  calycosa  Griseb.var.  karsteniana  K.  Schum.— Seeds  0.8-1.1  mm 

diam.,  black  with  brown  wmg,  thin,  orbicular  in  outline,  flat  or  slightly  con- 
cave ventrally,  seed  body  ca.  0.7  mm  wide,  wing  0.1-0.3  mm  wide,  its  margin 

erose,  hilum  punctiform,  areoles  radially  elongated,  walls  thin,  testa  smooth. 
Steyermark  &  Wiehler  106576  (US),  Venezuela,  B47  (Fig.  6). 

Manettia  divaricata  Wernham— Seeds  2-3  mm  diam.,  black  with  brown 
wing,  thin,  orbicular  in  outline,  flat  or  slightly  concave  ventrally,  seed  body 

1.0-1.5  mm  wide,  wmg  0.4-1.0  mm  wide,  its  margin  ornately  erose  or  toothed, 
hilum  depressed  to  slightly  raised,  areoles  not  seen  m  detail.  Schu  nleeV  838  (US), 
Peru,  (det.  D.R.  Simpson). 

Manettia  Jlexilis  Brand.— Seeds  2.0-3.5  mm  diam.,  dark  brown  with  light 

brown  wing,  thin,  orbicular  in  outline,  flat,  seed  body  0.6-1.5  mm  wide,  wing 
0.4-1.2  mm  wide,  its  margin  erose,  hilum  punctiform  or  flat,  areoles  radially 
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Fig.  6. Seeds  ofManettia  species  examined  by  SEM.  lli,Manettia  calycosa  \ar.karsteniana,Steyermarl<&Wichler  W6576 

(US),^en&iw\a.Z,Manettiaredinata, Hoover  16H{iS),Me\koX-hManettiaflexilis, Smith  P2360{US),CostaRka.A-B, 

ventral  views;  C,  dorsal  view;  D,  hilar  area;  E,  F,  areoles  and  wing  areoles. 

elongated,  walls  thin,  testa  smooth.  A.  Smith  P2360  (US),  Costa  Rica,  H32,  (dct. 
S.  F.  Blake)  (Fig.  6). 

Mancilia  meridcnsis  K.  Schum.— Seeds  2-3  mm  diam.,  black  with  dark 
brown  wing,  thin,  orbicular  in  outline,  flat  or  slightly  concave  ventrally,  seed 
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body  0.5-1.5  mm  wide,  wing  0.4-0.8  mm  wide,  its  margin  entire  or  minutely 

erose,  hilum  punctiform,  flat  or  a  slightly  raised  point,  areoles  not  seen  in  de- 
tail. Bro.  Daniel  1707  (US),  Colombia. 

Manettia  rechnata  Mutisex  L.— Seeds  2.5-3.0  mm  diam.,  black  with  brown 

wing,  thm,  orbicular  in  outline.  Hat  or  slightly  concave  ventrally,  seed  body 

0.7-1.2  mm  wide,  wing  0.5-1.2  mm,  its  margin  erose,  hilum  area  flat  or  slightly 
depressed,  areoles  radially  elongated,  walls  thin,  testa  smooth.  Hoover  161  (US), 

Chiapas,  Mexico,  B46  (Fig.  6). 

Inclusive  description  of  the  1  i  ve  species  is  as  follows:  Seeds  0.8-3.5  mm  diam., 
black  or  brown,  thm,  orbicular  i  n  outline,  f  lat  or  slightly  concave  ventrally,  seed 

body  0.5-1.5  mm  wide,  wing  0.1-1.2  mm  wide,  its  margin  erose,  coarsely  toothed, 

or  entire,  hilum  punctiform,  flat  or  depressed,  or  slightly  raised,  areoles  radi- 
ally elongated,  walls  thin,  testa  smooth. 

Seeds  of  Manettia  have  wings  with  margins  erose  or  coarsely  and  irregu- 
larly toothed,  much  more  ornate  than  Bouvardia  wings. 

Manettia  capsules  were  described  by  Standley  (1921)  as  septicidally  dehis- 
cent, obovoid  or  turbinate,  and  coriaceus  or  chartaceous.  Steyermark  (1974)  also 

considered  the  capsules  as  septicidally  dehiscent  and  described  M.  calycosa  as 

subglobose  to  ellipsoid  or  turbinate  and  4-7  mm  long;  for  M.  recJinaia  obconic 
and  10-12  x  7-9  mm. 

In  this  study  we  [ound  M.  d  i  varicata  with  capsules  10  x  5.5  and  obovoid;  M. 

mendensis  5x5  and  obovoid;  and  M.  rechnata  8  x  6.5-8  mm  wide  and  subglobose 
or  broadly  ellipsoid.  All  capsules  seen  had  septicidal  dehiscence.  Capsules 

often  had  two  separated  halves  with  each  half  having  a  slit  or  longitudinal  open- 
ing into  the  locule  reminescent  oi  the  diplophragmous  capsules  of  Hedyotis 

subgenus  Hedyotis  (Terrell  &  Robinson  2003). 

DISCUSSION 

Capsule  characters  Capsules  in  ArcytophyUum  and  Manettia  have  septicidal 

dehiscence,  whereas  Bouvardia  primarily  has  loculicidal  dehiscence  followed 

by  septicidal  dehiscence.  Capsule  thicknesses  and  sizes  are  much  greater  in 

Bouvardia  and  Manettia  and  more  varied  in  shape,  although  a  predominant 

shape  in  ArcytophyUum  and  Bouvardia  is  subglobose. 

Seed  characters  The  fol  lowing  descriptive  key  is  based  on  the  the  present  sample 

of  species.  Bouvardia  and  Manettia  seeds  are  so  similar  that  they  are  here  treated 
as  one  unit. 

1.  Seeds  0.6-1.6  mm  long  or  diam,  orbicular  or  elliptical  in  outline,  moderately  or 

strongly  compressed,  lenticular,faces  biconvex, concavo-convex,or  flat  or  else  some- 

what concavo-convex,  wings  none  or  very  narrow  and  partial,  hila  centric,  flat  or 

slightly  depressed  or  slightly  raised, or  else  a  low  ridge, areoles  isodiametric  or  some- 
what polygonal,  their  walls  thick   ArcytophyUum 

1.  Seeds  0.8-3.5  mm  diam,  orbicular  in  outline,  strongly  compressed,  flat,  thin,  most 
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species  broadly  winged,  wing  papery, fragile,  seed  body  and  wing  often  incLirved 

or  concave,  wing  margin  entire  and  undulate  {Bouvardia)  or  erose  or  toothed 

{Manettia), or  else  wing  narrow,  hila  centric, da t  or  sometimes  raised  slightly  to  form 

a  point,  areoles  radially  elongated,  their  walls  thin   Bouvardia,  Manettia 

Relalionships  of  Arcytophyllum  serpyllaceuin 

The  species  long  known  as  Hcdyotis  scrpyllacea  Schltdl.  (Linnaca  9:5QQ.  1834) 

occurs  at  higher  elevations  (usually  1500-3500  m)  in  southern  Mexico  (Veracruz, 

Chiapas,  Oaxaca)  and  Guatemala.  It  is  a  prostrate,  creeping,  mat-lorining, 

sul  I  ruticose  herb  that  is  often  abundant  in  open,  grassy  places  or  fields.  It  pro- 
duces small  white  flowers  that  tend  to  be  purpHsh  or  greenish  on  their  abaxial 

faces.  During  iield  work  in  Mexico  (Terrell  &  Koch  1994)  the  species  was  ob- 
served and  collected  in  Veracruz. 

This  species  was  long  retained  in  Hcdyol  is-  but  dittered  trom  other  Mexican 
species  that  had  been  placed  in  that  genus.  Terrell  (1999)  described  and  discussed 

it  in  detail,  transferred  the  name  Hcdyotis  scrpyllacea  to  Arcytophyllum  (1827) 

and  noted  that  there  is  a  precedent  (or  its  placement  m  Arcytophyllum.  John 

Donnell  Smith  (1893)  described  the  species  from  Guatemala,  placing  it  m 

Mullostoma  (Karst.  1862),  a  synonym  of  Arcytophyllum,  as  M.  shannonr  Smith 

provided  a  rather  cornplete  description  of  the  entire  plants,  including  the  follow- 

ing: "capsule  obovate  ...  8-costate,  loculicidaf  at  apex,  septicidal  at  base;  seeds  8- 

20,  compressed,  roundish, ...  finely  punctate,  black  and  shining."  The  "punctate" 
seed  description  apparently  refers  to  the  pof  ygonal  areoles,  visible  at  lower  power 

magnification  as  reticulations,  a  common  feature  of  hedyotoid  seeds.  Standley 

(1916)  transferred  M.s/id/iiiofii  (without  comment)  to  A?tjytophyHu/)!  as  A.  .s-/ic;nnoni, 
but  included  only  A.  lavarum  in  his  treatment  of  Rubiaceae  for  the  North  Ameri- 

can I'lora  (Standley  1921). (Apparently,  A.  muticum  was  not  known  from  Panama 
and  Costa  Rica  in  1921;  see  other  comments  below  about  A.  muticum) 

Although  Mena  (1990)  in  his  revision  of  Arcytophyllum  had  merely  listed 

Hcdyotis  scrpyllacea  in  his  category  ol  Excluded  and  Dubious  Names,  none- 
theless there  are  similarities  to  the  prostrate,  sulfruticose  species  of  Arcytophyllum, 

suggesting  that  A.  .serpy/!aceumcould  be  an  extension  of  Arcytophyllum  north- 
ward trom  Costa  Rica  into  Guatemala  and  southern  Mexico. 

The  translcr  of  this  species  to  A  rcytophyllu  m  was  c^uestioncd  by  Andersson 

et  al.  (2002)  based  on  their  Analysis  1,  data  I  rom  the  rpsl6  intron.  A  phylogenetic 

tree  indicated  a  close  rclatioiiship  to  Bouvardia  rather  than  Arcytophyllum.  Their 

study  of  A.  scrpyllaceum  was  based  on  a  tvlexican  collection  from  the  MO  her- 
barium, Stafford  ct  al.  203.  Hoping  to  examine  this  collection  \vc  corresponded 

with  Charlotte  Taylor,  curator  of  Rubiaceae  at  MO.  She  has  been  unable  to  find 

this  herbarium  sheet  either  under  Hcdyotis  or  related  genera,  although 

Andersson  has  written  to  Terrell  stating  that  the  loan  of  MO  specimens  to  GB 

was  returned  to  MO.  Presently,  the  location  ol  this  specimen  remains  unknown. 



Table  1 .  Comparison  of  characters  of  Arcytophyllum  mutlcum  and  A.  serpyllaceum. 

Characters muticum 
serpyllaceum 

Roots  and  stems        "Subshrubs"  prostrate,  stoloniferous,  mat-forming 

Stipules  Genus:  interpetiolar  entire  or  with  toothed  projections,  glabrous 

or  with  pustuliform  papillae  Species:  Decurrent,deltate,with 

acuminate  projections  0,4-0.7  mm  long,  scattered  short  hairs 

Leaves  Sessile  or  subsessile,  2.5-4.5  x  0.8-1 .8  mm,  ovate, 

transversely  falcate,  coriaceous,glabrous 

Flowers  Solitary,  sessile,  apparently  isostylous 

Calyces  1-2.5  mm  long,  trullate  or  triangular,  glabrous, 
with  intercalycine  teeth 

Corollas  6-9  mm  long,  salverform-funnelform,  purple  or  bluish 
abaxialiy,  white  adaxially 

Corolla  lobes  2-4,5  x  2-3.5  mm,deltate,  papillose,  scattered  hairs  in 

margin  and  abaxialiy  scattered  shiny  scales  adaxially 

Corolla  tubes  3-4.5  x  1-2  mm,  glabrous 

Stamens  Anthers  1  x  0.3  mm,  slightly  exserted 

Stigmas  1  mm  long,  papillose  adaxially 

Capsules  1-3  mm  diam„globose,  septicidal,4-24  seeds/capsule 

Seeds  1 .0-1 .4  mm  diam.,  often  strongly  compressed,  often  polygonal  in 
outline,  lenticular,  often  biconvex,  hilum  si.  raised,  areoles  often 

isodiametric,  small. 

Suffruticose  herbs,  prostrate,  woody  rhizomes,  creeping, mat-forming 

hterpetiolar  to  2  mm  long,  ovate,  with  short  to  long  narrow 

caudae,  marginal  teeth  with  apical  glands,  glabrous  to  ciliolate 

Sessile,  2-9  x  1-5  mm,  ovate  or  elliptic, thickened,  coriaceous, 

glabrous Solitary,  pedicels  to  7  mm  long,  heterostylous 

Lobes  (1  -)3-8  x  0.5-1 .5  mm,  lanceolate  to  ovate  or  obovate, 

glabrous,  with  intercalycine  teeth 

(4-)6-10  mm  long, funnelform,  greenish  or  purple  abaxialiy, 

white  adaxially,  thickish 

2.5-4.8  x  1 .2-1 .7  mm,  ovate  or  elliptic,densely  white 

pubescent  adaxially 

3-5  x  2-3  (at  throat),  glabrous  abaxialiy,  pubescent 
distally  adaxially 

Anthers  ca.  1-2  mm  long,  oblong,  slightly  exserted  (thrum 

flowers).  Included  (pin  flowers) 

1-2,3  mm  long  (pin),  1-1.4  mm  long  (thrum) 

1 .5-4  x  2-3.5  mm,  broadly  oblong  or  obovate,  loculicidal, 
8-29  seeds/capsule 

0.6-1 .2  mm  diam.,  other  characters  very  similar  to  those  of 
A.  muticum 
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In  the  absence  of  confirmarion  oi  the  voucher  tor  the  study  by  Andersson 

et  al.  (2002),  the  prcseut  study  lollows  the  species  placement  based  on  struc- 
tural features  ol  the  plants.  Two  species  of  Arcytophyllum  occur  in  Central 

America  and  are  ol  particular  interest  here.  These  arc  A.  lavarum,  endemic  to 
Costa  Rica  and  Panama,  and  A.  muticinn,  native  to  Costa  Rica  and  Panama  and 

extending  south  to  Ecuador  (Mena  1990  does  not  list  A.  muticum  Irom  Costa 

Ricaexccpt  as  the  type  lor  a  synonym,  but  there  arc  nine  collections  Irom  Costa 

Rica  in  herbarium  US).  The  two  similar  species,  A.  niuti(  inn  and  A.scrpylUucum, 

are  compared  m  Table  1,  listing  all  oi  the  main  characters.  The  I  lowers  ol  the 

two  species  diller  in  styly,  but  this  is  not  considered  a  generic  dillcrence  (e.g., 

Terrell  1996  lound  both  stylies  in  Houston ia). 

The  data  on  capsules  suggest  that  A.  muticum  dilfers  somewhat  in  size, 

shape,  and  number  of  seeds  per  locule  (Table  1)  1  rom  A.  scrpyllaccum.  The  two 

species  differ  also  in  A.  muticum  having  septicidal  dehiscence  versus  loculi- 
cidal  dehiscence  in  A. .scrpy/Iaccum.  Comparison  ol  dehiscence  in  other  genera 

of  f-Iedyotideac  shows  considerable  variation  and  the  presence  of  septicidal  (e.g., 
Hcdyotis  subg.  Ucdyolis)  and  loculicidal  dehiscence  (e.g.,  Houstonia  and 
Oldculai]iUci). 

Contrary  to  statements  by  Andersson  et  al.  (2002)  that  A.  scrpyllaceum 

seeds  resemble  those  ol  Bouvardia,  we  tind  that  their  seeds  are  distincth'  differ- 
ent, not  onfy  in  the  presence  or  absence  ol  conspicuous  or  inconspicuous  wings, 

but  also  in  the  appearance  of  the  often  raised  pointed  hifa  and  in  the  presence 

of  thick-walled  isodiametric  areoles  versus  thin-walled  radially  elongate  ar- 
eoles. 

Comparison  ol  seeds  ol  A.  muticum  and  A.scrpyUchcu)u  show  them  to  be 

so  similar  that  we  did  not  detect  any  dilferences  m  shape,  position  ol  hilum,  or 

sizes  and  shapes  ol  the  areoles,  and  without  identity  data  it  would  be  impos- 
sible to  distinguish  them  (Fig.  f).  Arcytophyllum  lavavum  was  also  similar  to 

the  other  two  species  (Fig.  2). 

A  more  detailed  study  of  additional  species  ol  Fledyotideae  is  needed  in 

order  to  provide  both  molecular  and  morphological  evidence  concerning  rela- 
tionships, ft  is  hoped  that  time  wifl  permit  such  a  survey  to  be  carried  out  with 

assistance  from  a  person  knowledgeable  in  molecular  studies. 
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ABSTRACT 

Chaptaha  hintonii,  of  south-central  Mexico,  was  recently  transferred  to  the  otherwise  essentially- 
Old  World  genus  Gerhera  on  the  basis  of  the  occurrence  of  staminodes  in  the  pistillate  flowers.  No 

clear  position  within  Gerhera  was  determined  for  the  species.  In  contrast.  C  hintonii  also  has  been 

placed  among  the  eight  species  of  sect.  ChaplahcL  based  on  its  similarity  in  a  set  ol  features  includ- 
ing scape  morphology,  head  behavior,  ray  corolla  morphology,  cypselar  vestiture.  I  lower  biology,  and 

geography  Other  species  of  South  American  and  Mexican  Chapialia,  including  one  other  from  sect. 

Chaptaha,  also  are  known  to  produce  staminodes,  a  feature  interpreted  here  as  plesiomorphic,  cither 

as  vestigial  occurrence  or  as  the  result  of  developmental  intermediacy  between  bisexual  disc  f  lorets 

and  outer,  pistillate  ray  florets.  The  hypothesis  that  C  hintonii  belongs  with  Chaptalia  is  stronger 

than  that  tor  positioning  C.  hintonii  in  Gerhera. 

RESUMEN 

Chapla\\a  hintonii,  del  centro-surdc  Mexico,  fue  translerida  recientemente  al  gencroesencialmente 
del  Viejo  Mundo  Gerhera  en  base  a  la  presencia  de  estaminodios  en  las  flores  pistiladas.  No  se 

determino  una  posicion  clara  en  Gerhera  para  la  especie.  Por  contra,  C  hintonii  ha  sido  colocada 

entre  las  ochoespeciesde  la  sect.  Chapialia,  en  base  a  su  similitud  en  un  conjuntode  caracteristicas 

que  incluyen  la  morfologia  del  escapo,  comportamiento  del  capitulo,  morfologia  de  los  radios  de  la 

corola,  indumento  de  las  cipselas,  biologia  floral,  y  geografia.  Otras  especies  de  Chapialia  de  Sur 

America  y  Mexico,  incluida  otra  de  la  sect.  Chapialia,  tambien  se  sabe  que  producen  estaminodios, 

una  caracteristica  mtcrpretada  aqui  como  plesiomdrfica,  tanto  como  ocurrencia  vestigial  o  como 
resultado  de  desarrollo  intermedio  entre  flosculos  bisexuales  del  disco  y  llores  radiadas  pistiladas. 

La  hipotesisque  C  hintonii  pertenece  a  Chaptaha  es  masfuerte  que  la  que  posiciona  a  C  hintonu  en 
Gerhera. 

In  a  recent  discussion  of  the  Mexican  species  Chaptaha  hintonii  Bullock  and 

its  relationship  to  other  species  groups  of  Mutisieae-Mutisiinae,  Katinas  (1998) 
concluded  that  C.  hintonii  should  be  placed  in  Gerhera  rather  than  Chaptaha. 
In  contrast,  in  a  revision  of  the  12  North  American  and  continental  Central 

American  species  most  recently  considered  to  be  Chaptaha,  Nesom  (1995) 

treated  C.  hinton  i  i  among  the  six  species  of  sect.  Chaptaha.  Two  additional  spe- 
cies from  Mexico  were  added  to  sect.  Chaptaha  by  Cabrera  and  Nesom  (2003). 

Indeed,  the  distinction  between  the  New  World  Chaptaha  Vent.,  1802,  and  the 

Old  World  genus  Gerhera  L.,  1758,  is  not  sharply  defined,  as  observed  by  Jeffrey 
(1967).  Hansen  (1990)  provided  additional  perspective  on  taxonomic  problems 

in  the  larger  generic  group  of  monocephalous,  essentially  scapose  species  of 

SIDA21(2):929-933.2004 
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Mutisiinae  (the  "Gerbera-complex")  that  includes  these  two  genera  and  infor- 
mally suggested  a  return  to  earlier  positions  of  Schultz-Bipontinus  (1856)  and 

Baillon  (1882),  who  believed  that  the  Hmits  of  Gerhera  should  include  New 

World  species  now  treated  in  Chaptalia.  Nesom  (1995)  also  noted  that  recogni- 

tion of  the  taxonomic  boundary  between  Chaptalia  and  Gerhera  is  problem- 
atic but  maintained  Chaptalia  as  distinct. 

In  the  observations  by  Katinas  (1998),  she  did  not  deal  directly  with  sig- 
nilicant  considerations  pertinent  to  a  judgement  of  generic  placement  of 

Chaptalia  hintonii— it  is  among  the  species  that  constitute  sect.  Chaptalia 
(Nesom  1995),  and  cypselar  vestiture  suggests  that  Chaptalia  has  evolved  apart 
from  Gerhera  (Hansen  1990). 

Species  of  sect.  Chaptalia  are  characterized  by  monocephalous,  ebracteate 

or  lew-bracted  scapes,  heads  nodding  in  bud,  broad,  cream-colored  rays  with  a 
purple  midstripe  on  the  abaxial  surface,  and  functionally  staminate  disc  flow- 

ers. This  set  ot  leatures  apparently  does  not  consistently  occur  in  any  other 
group  ot  Mutisiinae.  Chaptalia  tomentosa  Vent.,  the  type  of  the  genus,  is  native 
to  the  Atlantic  and  Gulf  coastal  plains  of  the  southeastern  United  States;  the 

other  seven  species  occur  in  montane  habits  m  eastern  and  south-central  Mexico. 
Within  the  section,  three  species  groups  can  be  recognized:  (a)  C  tomentosa  and 

C  madrensis  Nesom  produce  narrowly  beaked  cypselas  and  pistillate  ray  co- 
rollas without  an  inner  lip;  (b)  C.  pri  nglei  Greene  is  alone  in  its  heads  without  a 

zone  of  rayless  pistillate  flowers  (all  pistillate  flowers  produce  conspicuous  rays), 
and  cypselas  with  a  short  neck;  (c)  C.  lyratifolia  Burkart,  C.  hidalgoensis  Cabr. 

&  Nesom,  C.  mexicana  Burkart,  C.  hintonii,  and  C.  cstrihcnsis  Nesom  are  simi- 
lar in  their  colonial  habit  Irom  rhizomes,  leaves  with  cordate  blades  and 

mucronulate  margins,  pistillate  flowers  with  relatively  short  style  branches, 
and  unbeaked  cypselas.  Chaptalia  hintonii  differs  from  C.  lyratifolia  C. 

hidalgoensis,  C.  mexicana,  and  C.  estribensis  primarily  in  its  thicker,  more  eas- 
ily disconnected  rhizomes,  and  thinner  leaves,  but  the  geographic  and  morpho- 

logical coherence  of  these  five  species  within  sect.  Chaptalia  seems  apparent. 
The  transfer  of  Chaptalia  hintonii  to  Gerhera  implies  that  the  species  belongs 

to  neither  the  C.  lyratifolia  group  ("group  c"  above)  nor  sect.  Chaptalia,  but 

Katinas's  observation  on  the  implied  non-cohesiveness  of  sect.  Chaptalia  is  in- 
direct—only through  her  removal  of  C.  hintonii. 

"The  characteristic  lack  ol  staminodes  in  Chaptalia  and  their  presence  in 

Gerbera'^  led  [Katinas]  to  place  [Chaptalia]  hintonii  in  the  genus  Gerhera' 
(Katinas  1998,  p.  380).  Also,  "Chupf a/ i a  hintonii  is  much  closer  to  Gerhera  in  its 
floral  characteristics"  (p.  382).  She  noted  that  for  C  hintonii,  "all  florets  bilabi- 

ate," "outer  ray  florets  conspicuously  surpass  the  involucre,"  and  "ray  florets 
possess  staminodes"  were  features  supporting  its  removal  from  Chaptalia.  Nu- 

merous other  species  of  Chaptalia,  however,  have  all  florets  bilabiate,  all  spe- 
cies of  sect.  Chaptalia  have  large  outer  rays  (e.g.,  see  numerous  published  pho- 
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tographs  of  C.  tomentosa),  and  staminodes  also  occur  in  the  inner  pistillate  flow- 
ers of  at  least  three  other  Mexican  species:  C.  estrihensis  (sect.  Chaptalici)  from 

the  locality  in  Oaxaca,  but  not  from  the  localities  in  Hidalgo;  C.  tcxana  Greene 

(sect.  Lena  (DC.)  Burkart)  in  plants  of  Baja  California  Sur  but  apparently  not 

from  mainland  localities;  and  C.  hololeuca  Greene  (sect.  Leria)  from  one  local- 
ity in  Coahuila  but  not  from  others.  Similar  staminodes  also  occur  sporadically 

in  both  the  outer  and  inner  pistillate  flowers  of  the  South  American  species  C. 
incana  Cuatr.,  a  species  suggested  by  Cuatrecasas  (1961)  to  belong  in  sect.  Leria 

(DC.)  Burkart.  Finally,  Burkart  (1944)  viewed  a  group  of  cordate-leaved  South 
American  Chaptalia  species  as  better  placed  in  Trichocline  Cass,  than  Chaptalia, 
particularly  in  view  ol  their  production  of  staminodes  in  the  outer  pistillate 

florets. Jeffrey  (1967)  and  fiansen  (1990)  found  that  pappus  texture  and  cypselar 
vestiture  refer  these  species  to  Chaptalia  rather  than  to  Trichocline  or  any  group 

of  the  Gerbera-complex. 
Parallel  variation  m  the  production  of  staminodes  is  found  in  Old  World 

Gerhera.  Katinas,  following  Hansen  (1990),  noted  that  a  reduction  to  vestigial 

staminodes  has  occurred  in  several  groups  of  Gerhera  and  that  they  are  com- 
pletely absent  in  Gerhera  sect.  Parva  H.V.  Hansen. 

Hansen  (1990)  and  Nesom  (1995)  have  observed  that  the  inner  pistillate 
florets  m  Chaptalia  are  intermediate  between  the  disc  florets  and  the  outer  ray 

florets.  "The  inner  pistillate  flowers  of  Chaptalia  appear  to  be  transitional  be- 
tween the  ligulate,  outer,  pistillate  ones  and  the  tubular,  inner,  bisexual  flowers 

in  two  ways:  1)  they  usually  are  bilabiate,  even  if  the  outermost  are  not,  and  2) 

in  some  species  they  sporadically  produce  small,  abortive  stamens  Istammodesf ' 
(Nesom  1995,  p.  155).  The  occurrence  of  staminodes  in  Chaptalia  and  other  en- 

tities of  the  Ger bera-complex  is  a  plesiomorphic  feature  (Hansen  1990)— they 
may  be  interpreted  as  vestigial  organs  or  as  developmentally  intermediate  in 
origin  (as  above).  A  plesiomorphic  similarity  between  Mexican  C  hintonii  and 
certain  groups  of  Old  World  Gerhera  does  not  imply  closeness  of  relationship. 

What  genus? 

Evidence  at  hand  indicates  that  Chaptalia  hintonii  belongs  m  the  same  genus 

as  C.  tomentosa,  the  type  species  of  Chaptalia.  If  C.  hintonii  is  to  become  a  spe- 
cies of  Gerhera,  then  so  also  must  the  type  and  at  least  the  other  species  of  sect. 

Chaptalia.  Most  of  Chaptalia  as  a  genus  holds  together  well.  Species  of  sects. 
Leria  (DC.)  Burkart  (C.  nutans  Polak.,  the  type),  Archichaptalia  Burkart  (C 
rotundi/olifl  D.  Don,  the  type),  and  Pseudotrichoclme  Burkart  (C  isernina  Cuatr., 

the  type)  are  similar  to  those  of  sect.  Chaptalia  in  their  nodding  buds  and 
cypselar  vestiture,  which  provides  evidence  for  the  phylogenetic  coherence  of 

Chaptalia  apart  Irom  Old  World  members  of  the  Gerberci-group. 

"Almost  all  taxonomic  main  groups  [of  the  Gerbera-complex]  can  be  cir- 

cumscribed by  having  a  special  type  of  achene  (cypsela)  hair"  (Hansen  1990,  p. 
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471).  Chaptaha  has  "achene  hairs  as  inGcrbcrtJ  sect.  Pi  lo.scnoitics  Less,  but  more 

narrow  and  either  much  smaller  or  much  longer  and  then  lessinf  lated"  (p.  476, 
Table  4).  Katmas(p.  382)  noted  that  "the  species  ol  section  PUoselloidcs  seem  to 
be  the  most  closely  related  [to  Chaptalia]  by  virtue  of  the  length  ol  the  outer  ray 

florets  and  the  type  of  pubescence  on  the  cypselas ..."  but  her  Table  1  and  related 
comments  do  not  indicate  that  the  cypselar  pubescence  in  these  two  groups  is 
identical.  There  is  slight  variation  among  cypselar  hairs  within  sect.  Chaptalia, 

but  I  find  the  vestiture  of  C.  hintonii  indistinguishable  from  that  of  other  spe- 
cies of  the  C.  lyratijolia  group. 

Chaptalia  sects.  Chaptalia,  Lcria,  and  Archichaptalia  are  overlapping  in 

morphological  features— leal  shape,  degree  of  elaboration  of  bracts  on  the  scape, 
presence/absence  of  inner  pistillate  florets,  style  morphology,  elaboration  of 
the  inner  lip  of  pistillate  florets,  ray  size,  and  degree  of  elaboration  of  cypselar 

beak.  Especially  in  their  long-petiolate,  cordate  leaves  and  broad  rays,  species 
of  stci.  Archichaptalia  are  similar  to  those  of  the  Chaptalia  lyratijolia  group  of 

sect.  Chaptalia.  Even  the  distinctive  ovarian  sterility  of  the  central  florets  of 
sect.  Chaptalia  is  not  a  totally  exclusive  feature.  A  Brazilian  species  (Dias  de 
Moraes  1998)  is  said  to  be  most  closely  simif  ar  to  species  of  sect.  A  rchichaptalia, 

but  it  apparently  is  anomalous  there  in  its  functionally  staminate  disc  florets 
(as  well  as  lack  of  inner  pisti  Hate  florets,  ebracteate  scapes,  all  characters  lound 

m  some  species  of  sect.  Chaptalia,  where  the  Brazilian  species  might  techni- 
cally be  placed).  Cuatrecasas  Q965)  described  variation  in  fertility  between 

heads  of  different  plants  of  the  Peruvian  C.  makahalcnsis  Cuatr:  one  head  with 
outer  radiate  pistillate  florets  and  bisexual  fertile  central  florets,  lacking  inner 

rayless  pistillate  florets;  another  head  with  outer  radiate  pistillate  florets,  in- 
ner rayless  pistillate  florets,  and  central  fforets  with  sterile  ovaries,  except  for 

two  florets  with  fertile  ovaries  and  sterile  anthers. 

Chaptalia  sect  Lieherkuhna  (Cass.)  Burlcart  (C.  pilo,sc//oidc.s(Vahl)  Baker,  the 
type)  and  sect.  Loxodon  (Cass.)  Burkart  (C  cxscapa  (Pers.)  Baker,  the  type),  as  a 
combined  group,  stand  apart  from  all  the  rest  of  Chaptalia  in  production  of  erect 
buds,  potential  for  clcistogamous  heads,  and  distinctive  cypselar  vestiture,  and  it 
is  possible  that  this  small  group  of  species  will  be  separated  at  generic  rank.  This 
group  apparently  is  the  one  underlying  ITansens  notice  (1990)  that  Chaptalia  is 
separable  into  two  groups,  based  on  morphology  ol  cypselar  hairs.  The  Antil  lean 
group  sect.  Microchapta  I  la  Burkart  appears  to  be  heterogeneous,  but  I  agree  with 

Burkart  (1969)  that  all  of  it  belongs  with  true  Chaptalia,  rather  than  being  di- 
vided between  Chaptalia  and  Lieherkuhna,  as  suggested  by  Jeffrey  (1967). 

Katinas  lound  similarities  between  Chaptalia  hintonii  and  Gerbcra  sects. 

Lasiopus  (DC.)  Schultz-Bip.,  Pseudoscris  (Baillon)  C.Jeffrey,  and  Piloselloides 
Less.  (=  Piloselloides  (Less.)  C.Jeffrey),  although  the  species  did  not  fit  within 

any  of  them.  In  Hansen's  strict  consensus  tree  lor  the  Cerhera-compltx  (1990), 
these  three  groups  are  most  closely  related  to  Chaptalia  and  phyletically  sepa- 
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rate  from  Gerhcra  sensu  stricto,  which  is  the  basal  OTU  in  the  whole  Gerhera- 
complex  and  separated  from  Chaptalia  by  Leihrtitzia  Cass.,  Perdicium  L.,  and 
others.  Thus  the  transfer  of  C  hintonii  to  Gerhera  appears  equivalent  to  a  step 

toward  recognizing  the  whole  Gerbera-complex  as  a  single  genus  rather  than  a 
precise  hypothesis  of  relationship. 

The  ultimate  fate  of  all  of  Chaptalia  may  be  to  join  a  much  broadened  Ger- 
hera, as  suggested  by  Hansen  and  earlier  botanists,  or  it  may  be  maintained 

(perhaps  disjoined  from  Lieber/eithna)  among  a  group  ol  smaller  genera,  as  sug- 
gested by  Jeffrey  but  the  taxonomic  decision  in  either  case  should  be  made  in  a 

broad  perspective.  The  taxonomic  segregation  of  C.  hintonii  has  little  support 
compared  to  the  geographic  and  morphological  coherence  of  this  species  with 

Chaptalia  sect.  Chaptalia  and  the  apparent  phylogenetic  unity  of  most  of  the 
whole  genus  Chaptalia. 
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ABSTRACT 

The  transfer  of  Chaptalia  hintonii  to  tfie  genus  Gerbera  was  rejected  by  Nesom  (this  issue),  who  retains 

the  species  in  Chaptaha  sect.  Chaptalia.  Ghaptalia  and  Gerbera  belong  to  the  Gerherti-complex,  a 
group  of  scapose  genera  whose  circumscriptions  are  still  in  flux  and  whose  largest  genera  still  lack 

com  pie  terevisionsTmportant  morphological  characters  of  the  corollas,  stami  nodes,  and  cypsela  hairs 

are  discussed,  and  a  key  to  genera  of  the  Gerbera-complex  is  provided.  The  short,  filiform  corollas  of 
the  inner  ray  florets  and  the  lack  of  staminodes  are  characters  that  allow  the  circumscription  of 

Chaptalia.  Certain  species  must  be  excluded  from  thisgenusand  the  sections  within  it  must  be  rede- 
fined. Staminodes  and  inner  ray  florets  with  bilabiate  corollas  that  are  longer  than  the  style  are  two 

characters  that  confirm  the  transler  of  Chaptalia  hintonii  into  the  genus  Gerbera. 

Key  words:  Gerbera  hutionh,  Chaptalia,  Gerbera-complex,  corollas,  staminodes,  cypsela  hairs 

RESUMEN 

La  transferencia  de  Chaptalia  hinlonii  al  genero  Gerbera  fue  rechazada  por  Nesom  (este  volumen), 

quien  retiene  esta  especie  en  Chaptalia  sect.  Chaptalia.  Chaptalia  y  Gerbera  pertenecen  al  complejo 

Gerbera.  un  grupo  de  generos  de  habito  herbaceo  escaposo,  cuya  circumscripcion  no  esta  defmida  y 

cuyos  generos  mas  numerosos  aim  carecen  de  revisiones  taxonomicas.  Se  discuten  los  caracteres 

morfologicos  mas  importantes  de  corola,  estaminodios  y  pelos  de  la  cipsela,  y  se  provee  una  clave  de 

los  generos  del  complejo  Gerbera.  Lascorolas  cortasy  filiformesde  las  f  lores  mas  internasdel  radio  y 

la  ausencia  de  estaminodios  son  caracteres  que  permiten  la  circumscripcion  de  Chaptalia.  Ciertas 

especies  deben  ser  excluidas  de  Chaptalia.  y  las  secciones  de  este  genero  deben  ser  redefinidas.  La 

presencia  de  estaminodios  y  de  1  lores  mternas  del  radio  con  corola  bilabiada  mas  larga  que  el  estilo 

constituyendos  caracteres  que  confirman  la  transferencia  de  Chaptalia  hinlonii  al  genero  Gerbera. 

In  a  recent  paper  (this  issue),  Nesom  rejected  Katinas'  (1998)  placement  of  the 
south-central  Mexican  species  Chaptalia  hintonii  Bullock  (Asteraceae, 
Mutisieae)  m  the  Old  World  genus  Gerbera.  He  argued  that  no  clear  position 

within  Gerbera  was  given  for  the  species  in  Katinas'  paper  and  that  the  mor- 
phological evidence  more  strongly  supports  mcluding  C.  hintonii  within 

Chaptalia  rather  than  in  Gerbera.  Chaptalia  and  Gerbera  belong  to  the  Ger- 
bera-complex,  a  group  of  seven  genera  whose  limits  are  as  yet  in  flux. 

1  agree  with  Nesom's  argument  that  a  taxonomic  decision  should  be  made 
in  a  broad  context.  Therefore,  I  take  this  opportunity  to  clarify  and  extend  my 

earlier  remarks  on  Gerbera  hintonii  (Bullock)  Katinas  considering  here  the  en- 
tire Gerbera-complex. 

SIDA  21  (2):  935-940. 2004 
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A  revision  of  the  genus  Chaptalia  in  progress,  led  me  to  examine  all  the  spe- 

cies ol  this  taxon  and  many  of  the  species  ol  the  other  genera  ot  the  Gcrhcnt- 

complex.  This  broad  perspective  allowed  me  to  determine  the  potencial  key  char- 
acters that  can  be  used  to  circumscribe  the  genera  of  the  complex.  Furthermore, 

I  found  ca.  15  species  included  in  Chaptalia  that  are  best  excluded  from  this  ge- 
nus (Katinas,  in  prep.),  some  of  which  probably  are  better  placed  within  Gcrhcra. 

The  transfer  of  C.  hinion  i  i  to  Gcrhcra  was  a  first  step  toward  this  goal. 

It  should  be  remarked  that  since  the  studies  on  this  group  are  not  linished 

yet  (e.g.,  revisions  ol  Chaptalia,  Gcrhcra,  and  Lcihnitzia),  some  conclusions 

presented  here  should  be  regarded  as  provisional.  The  main  purpose  ol  this  pre- 

sentation is  to  provide  an  overview  ol  the  transfer  of  Chaptalia  hintonii  toGcr- 

hera  in  the  broader  context  ol  the  Gerhcra-complex. 

The  problem 

The  Gcrbcrcz-complex  or  the  scapose-complex  (Jeffrey  1967;  Hansen  1985a,  1990) 
belongs  to  Mutisiinae  (tribe  Mutisieae)  a  predominantly  American  subtribe  with 

a  few  genera  and  species  ocurring  in  Asia  and  Africa.  The  complex,  with  ca.  100 

species  characterized  by  monocephalous  scapes,  consists  of  the  genera  Chapta  Ha 

Vent.  (ca.  35  species),  Gcrhcra  L.  (29 species), Lcihnitzia  Cass,  (six  species),  Lulia 

Zardini  (one  species),  Pcrdicium  L.  (two  species),  Trichoclinc  Cass.  (22  species), 

and  Ucchiritzia  Freyn  (three  species).  Recently,  Hind  (2001)  transferred 

Trichoclinc  spalhulat  a,  the  only  Australian  species  of  the  South  American  genus 

Trichoclinc,  to  the  genus  Amhlyspcrma.  A  re-examination  ol  both  genera  how- 
ever, led  to  return  Amhlyspcrma  to  the  synonymy  of  Trichoclinc  (Katinas  2004). 

The  circumscription  oi  taxa  within  this  morphologically  homogeneous 

group,  which  lacks  complete  treatments  for  its  largest  genera,  has  been  very 

problematic.  Except  for  the  small  genera  Lulia,  Pcrdicium  and  Uechtritzia,  the 

only  complete  systematic  revision  within  the  complex  is  for  Trichoclinc  (Zardini 

1975).  The  remaining  genera  still  need  complete  treatements.  In  the  case  of 

Chaptalia,  Burkart  (1944)  locused  on  the  Argentinian  species,  and  Nesom  (1995) 

treated  the  North  and  continental  Central  American  species.  In  addition,  Nesom 

(1983)  revised  the  American  species  ol  Tcihnitzia,  whereas  Hansen  (1988) 

treated  the  Asiatic  ones.  Similarly,  Hansen  (1985a,  b,  1988)  treated  separately 

the  different  sections  of  Gcrhcra,  but  he  did  not  deal  with  the  genus  as  a  whole. 

In  all  these  studies,  the  authors  stated  the  difficulties  in  circumscribing 

each  genus  due  to  the  small  differences  among  them.  In  many  cases  transfers 

were  made  from  one  genus  to  another,  e.g.,  species  from  Trichoclinc  to  Gcrhcra 

(Zardini  1 974),  species  from  C/icq-^itc;/ ia  to  Lci/^nit^ia  (Nesom  1 983),  species  from 
Chaptalia  to  Gcrhcra  (Katinas  1998).  One  caulescent  species  of  Trichoclinc  had 

the  new  genus  Lulia  (Zardini  1980)  created  for  it  (which  may  be  excluded  from 

the  complex). 

Contrasting  potential  solutions  were  proposed  to  deal  with  these  conflict- 
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ing  treatments.  Some  would  treat  the  entire  Gerhera-complex  as  a  single,  large 
genus  (e.g.,  Hansen  1990),  and,  then  agam,  some  would  split  the  complex  into 
smaller  genera  (e.g.,  Jeffrey  1967).  Resolution  of  the  problem  will  probably  only 
be  achieved  when  treatments  of  all  the  taxa  are  completed. 

What  character? 

Nesom  referred  to  some  morphological  characters  when  discussing  the  trans- 

fer of  Chaptalia  hintonii  to  Gerhera,  and  arguing  for  the  inclusion  of  this  spe- 
cies in  Chaptalia  sect.  Chaptalia.  Below  I  discuss  these  characters  in  the  con- 
text of  the  entire  Gerbera-complex. 

Vegetative  characters  allow  some  distinction  among  genera  of  the  Gerhera- 
complex,  but  reproductive  ones,  mainly  florets  (number  of  series  per  capitulum, 

type  of  corollas,  style  branches,  staminodes)  and  fruits  (cypsela  apex,  cypsela 
hairs)  seem  to  be  more  useful  for  the  delimitation  of  taxa. 

A  part  of  Gerbera,  and  the  genera  Lu/ia,  TrichocH?ic,  and  L/eclitrit^iahave 
their  capitula  biseriate  (two  types  of  florets),  i.e.,  ray  florets  bilabiate  and  disc 

florets  bilabiate.  Leihnitzia  also  has  two  types  of  florets,  with  ray  florets  ligu- 
late  or  bilabiate,  sometimes  with  a  minute  inner  lip  (e.g.,  L.  occimadrensis),  and 
disc  florets  tubular  or  bilabiate.  Perdicium  and  a  part  of  Gerhera  have  three 

types  of  florets,  all  bilabiate.  Chaptalia  also  has  triseriate  capitula,  with  the 
outer  ray  florets  mostly  ligulate  and  in  some  species  (e.g.,  C.  exscapa,  C. 
tomentosa)  an  inner  lip  is  developed.  The  corolla  of  the  inner  ray  florets  is  very 

reduced,  filiform,  with  a  narrow  tube,  and  irregularly  bilabiate,  tubular  or  ligu- 
late 3-lobed,  shorter  than  the  style.  This  short,  reduced  corol  la  separates  Chapta  I  ia 

from  Gerhera.  1  have  found  only  two  species,  C.  mandon\i  and  C  tomentosa, 

where  longer  corollas  of  the  inner  ray  florets  may  exist,  but  here  they  are  gener- 
ally mixed  with  short  ones  in  the  same  capitulum.  1  also  found  in  Gerhera  some 

specimens  (e.g.,  G.  piloselloides  and  G.  viridijolia)  with  corollas  that  approach 
those  of  Chaptalia  in  that  their  inner  ray  florets  are  reduced  and  transitional 
between  the  outer  ray  florets  and  the  disc  florets,  but  here  they  are  bilabiate 

and  as  long  as  the  style  or  longer  This  longer,  more  developed  corolla  is  present 
in  G.  hintonii  as  1  have  already  pointed  out  (Katinas  1998). 

A  point  considered  by  Nesom  is  the  presence  and  the  degree  of  develop- 
ment of  staminodes  in  Chaptalia  and  Gerhera.  Hansen  (1990)  showed  that  there 

is  a  reduction  series  in  the  staminodes  of  the  ray  florets  from  well  developed 
staminodes  or  sterile  anthers  (Lulia,  Trichocline,  Uechtritzia,  part  of  Gerhera), 

vestigial  (part  of  Gerhera,  part  of  Leihnitzia,  part  of  Perdicium)  to  absent 
(Chaptalia).  Gerhera  parva  is  the  only  species  in  the  genus  that  lacks 
staminodes.  Observations  on  different  specimens  of  G.  piloselloides  show  that 

staminodes  can  be  present  or  absent  (even  in  the  same  capitulum),  the  same 
situation  that  ocurrs  in  G.  hintonii.  Nesom  pointed  out  that  staminodes  are 

found  in  species  of  Chaptalia,  e.g.,  C  estrihensis,  C  hololeuca,  C.  incana,  and  C 
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texana.  The  firsr  three  species,  which  have  staminodes  and  lack  the  typical  in- 
ner ray  (loretof  Chaptalia,  are  included  in  the  group  that  1  would  exclude  from 

the  genus.  With  respect  to  C.  Lexana,  Nesom  (1995)  reports  that  certain  speci- 
mens (Gentry  &  Fox  11768)  have  staminodes.  The  approximately  55  specmiens 

of  this  species  that  1  have  seen  all  lack  staminodes.  Moreover,  the  two  sheets  of 
Gentry  &  Fox  11768  (MEXU,  with  the  numbers  47607  and  132933)  that  I  have 

seen  lack  staminodes  as  well.  Chaptalia  texana,  in  addition,  is  a  species  that 
has  all  the  typical  characters  of  Chaptalia  (e.g.,  the  corollas  discussed  above). 

Finally,  unlike  Nesom  1  do  not  consider  that  the  vestigial  staminodes,  present 

in  G.  hmtonii  and  other  taxa,  should  be  interpreted  as  a  plesiomorphic  similar- 
ity. As  I  previously  pointed  out  (Katinas  1998: 381)  the  reduction  of  staminodes 

to  thread  like  (or  vestigial)  structures  as  well  as  their  complete  absence  repre- 
sent apomorphic  conditions. 

Nesom  also  discusses  cypsela  hairs,  in  particular  the  twin  hairs.  According 

to  him,  the  cypsela  vestiture  (together  with  nodding  buds)  is  a  synapomorphy 
(phylogenetic  coherence)  of  Chaptalia.  He  also  suggests  that  variation  of  the 
type  of  hairs  (together  with  erect  buds  and  cleistogamous  heads)  will  allow  the 

separation  of  a  part  ot  Chaptalia  at  generic  rank.  A  complete  classification  of 
these  hairs  can  be  lound  in  a  work  on  Nassauvimae  (Freire  &  Katinas  1995),  the 

sister  subtribe  of  Mutisiinae,  and  a  discussion  and  description  of  the  cypsela 

hairs  in  the  Ger/)cra-complex  is  found  in  my  previous  paper  (Katinas  1998: 381). 
The  analysis  of  the  cypsela  twin  hairs  in  most  species  of  all  genera  of  the  com- 

plex led  me  to  the  same  conclusion  that  Hansen  (1990)  came  to,  namely  that 
this  character  is  mainly  useful  in  the  distinction  of  Ucchtritzia,  with  very  long, 
filiform  twin  hairs  (ca.  1  mm  long).  The  type  of  twin  hairs  can  differentiate 

Chaptalia  and  Gerhera  to  some  degree,  due  to  some  sections  of  Gerhera  having 

cypselas  covered  by  lilitorm  hairs,  a  type  of  hair  that  Chaptalia  lacks.  A  dis- 
tinction can  also  be  made  between  the  American  Lcihnitzia  with  divergent, 

radiate,  and  crenate  twin  hairs  and  the  remaining  genera  of  the  Gerhcra-com- 
plex.  Gerhera  hintonii,  shares  with  many  species  of  Gerhera,  Chaptalia  and 
other  genera  ol  the  complex,  the  same  type  of  hair  (basic,  rounded). 

The  following  key  delimits  the  genera  of  the  Gerbera-complex  using  the 
characters  discussed  above,  together  with  some  others: 

1.  Caulescent  herbs.  Leaves  parallel-nerved   Lulia 
1.  Acaulescent  herbs.  Leaves  reticulate-nerved. 

2.  Pappus  bristles  connate  at  the  base    Perdicium 

2.  Pappus  bristles  free. 

3.  Plants  dimorphic:  A  vernal  generation  with  small  leaves,  sligthly  developed, 

and  chasmogamous  capitula,  and  an  aestival  generation  with  large  leaves, 

fully  developed, and  cleistogamous  capitula     Leibnitzia 

3.   Plants  not  dirTiorphic. 

4.  Cypselas  truncate  at  the  apex. 

5.  Cypselas  shaggy,  covered  by  long  hairs,  ca.  1  mm  long       Uechtritzia 
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5.  Cypselas  papillose, covered  by  short  hairs,  30-50  [jm    Trichocline 
4.  Cypselas  rostrate  at  the  apex. 

6.  Capitula  dimorphic  ortrimorphic;when  trimorphic,the  inner  ray  florets 

with  corolla  bilabiate  or  filiform  bilabiate.as  long  as  the  style  or  longer. 

Staminodes  generally  present   Gerbera 

6.  Capitula  trimorphic;  the  inner  ray  florets  with  corolla  very  reduced,  fili- 
form (irregularly  tubular,  ligulate  or  bilabiate),  shorter  than  the  style. 

Staminodes  absent    Chaptalia 

CONCLUSIONS 

As  mentioned  above,  these  conclusions  are  provisional,  depending  on  the 

completion  of  work  on  some  genera  of  the  Gerbera-complex.  The  exclusion  of 
ca.  15  species  currently  included  in  Chaptalia  will  be  crucial  for  the  re-defini- 

tion of  this  genus,  as  many  of  them  have  characters  that  approach  those  of  Ger- 
hera  and  may  eventually  be  transferred  to  that  genus. 

With  the  removal  of  certam  species,  the  sections  within  Chaptalia  must 
be  redefined.  The  controversial  C.  hintonii,  which  had  been  put  in  sect. 
Chaptalia,  has  already  been  excluded  (Katinas  f998).  Now  it  is  necessary  to 

study  all  the  species  of  this  genus  to  re-evaluate  the  traditional  sections.  For 
instance,  the  characters  mentioned  by  Nesom  defining  section  Chaptalia 

(monocephalous,  ebracteate  or  few-bracted  scapes,  heads  nodding  in  bud,  broad, 
cream  coloured  rays  with  a  purple  midstripe,  and  tuncionally  staminate  disc 
flowers)  are  present  also  in  species  belonging  to  other  sections  established  by 
Burkart  (1944),  e.g.,  C.  den  ticu  lata  from  Brazil  (sect.  Archichaptalia),C.meri(iensis 

from  Venezuela  (sect.  Archichaptalia),  C.  paramensishom  Colombia. 
1  agree  with  Nesom  that  Chaptalia  is  a  natural  group,  although  I  disagree 

that  the  cypsela  vestiture  and  nodding  buds  give  coherence  to  the  genus.  The 

basic  twin  hairs  differentiate  Chaptalia  and  other  taxa  of  the  Gerhera-com- 
plex  only  to  some  degree,  whereas  nodding  buds  are  not  present  in  many  spe- 

cies oi  Chaptalia  (e.g.,  C  dentata,  C.  exscapa,  C.  mandonii,  C.  piloselloides,  C. 
runci  nata).  The  corolla  morphology  of  the  inner  ray  florets,  on  the  other  hand, 
seem  to  be  the  most  consistent,  apomorphic  character  for  circumscribing  the 

genus.  The  lack  of  staminodes,  a  condition  found  also  (though  uncommonly) 
m  Gerbera,  can  also  help  to  circumscribe  Chaptalia. 

In  contrast,  Gerbera  has  proved  to  be  a  non  monophyletic  genus  (Hansen 

1990).  This  situation  and  the  potential  addition  of  species  from  Chaptalia  makes 
it  necessary  to  completely  revise  the  genus.  For  this  reason,  it  is  premature  to 
consider  if  Gerbera  could  be  splited  in  new,  small,  genera.  1  believe  that  at  least 

some  genera  of  the  Gerbera-complex  have  characters  that  allow  them  to  be 
mantained  as  independent  taxa  within  the  complex,  i.e.,  the  parallel-nerved 
leaves  of  Lulia,  the  long,  filiform  twin  hairs  on  the  cypselas  of  Ucchtritzia,  the 
alternating  plant  phases  of  Leibnitzia,  and  the  morphology  of  the  inner  ray 
corollas  of  Chaptalia. 



940  BRIT.ORG/SIDA  21(2) 

Finally,  I  conclude  that  the  characters  exhibited  by  Gcrhcra  hintonii,  i.e., 

bilabiate  inner  ray  Florets  with  corollas  surpassing  the  style,  and  vestigial  stami- 
nodcs  provide  good  support  for  positioning  it  in  Gcrhcra  rather  than  in  Chaptalia. 
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(ASTERACEAE:  MUTISIEAE): 
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My  view  is  that  Chaptalia  hintonii  is  artificially  segregated  from  sect.  Chaptalia, 
removed  from  its  relatives  C.  lyratifolia,  C.  hidalgoensis,  C.  mexicana,  and  C. 

estrihensis,  vv'hich  appear  to  me  as  inseparably  close  in  both  geography  and 
morphology.  Chaptalia  pringlei  (also  of  sect.  Chaptalia  in  my  treatment)  has 

only  two  whorls  of  florets  (completely  lacking  an  inner  series  of  pistillate  flo- 
rets with  reduced  corollas)  and  apparently  also  would  be  rejected  from 

Chaptalia,  following  couplet  6  in  Katinas's  provisional  key  to  genera  of  the  Ger- 
bera-complex.  Only  two  other  species  are  in  sect.  Chaptalia:  the  generitype  C 

tomentosa,  and  its  putative  sister  species  C  madrensis,  both  of  which  share  sig- 
nificant features  with  the  other  six.  The  few  South  American  species  sharing 

morphological  leatures  characteristic  of  sect.  Chaptalia  are  reasonably  sus- 
pected of  relationship  with  North  American  sect.  Chaptalia  as  much  as  with 

South  American  groups  that  Burkart  and  others  have  hypothesized. 

Katinas  notes  that  the  transfer  of  Chaptalia  hintonii  was  but  the  first  step 

in  adjusting  various  taxonomic  boundaries  within  the  Gerbercj-complex.  She 

has  "found  ca.  15  species  included  in  Chaptalia  that  are  best  excluded  from  this 
genus  (Katinas,  in  prep.),  some  of  which  probably  are  better  placed  within  Ger- 

berci"  (p.  000).  Presumably  none  of  these  15  is  among  the  other  seven  of  sect. 
Chaptalia  as  I  have  recognized  it.  Perhaps  some  ol  them  are  in  Chaptalia  sect. 
Lieberkuhna  (sensu  stricto,  incl.  C. graminifolia,  C  n^andonii,  C  piloselloidcs, 

and  C  runcinata)  and  sect.  Loxodon  (C.  exscapa)  as  Katinas's  key  (couplet  3) 
appears  to  corroborate  my  observation  that  those  sections  (combined)  might 

be  segregated  at  generic  rank— plants  of  these  species  are  "dimorphic,"  alter- 
nately producing  chasmogamous  and  cleistogamous  heads,  similar  to  those  in 

the  genus  Leihnitizia.  The  first  lead  of  couplet  3,  however,  separates  only 
Lcihnitzui,  suggesting  that  this  aspect  of  biology  in  the  Lieberkuhna  and 
Loxodon  species  is  not  given  the  same  taxonomic  weight  (or  does  it  imply  that 
she  views  Lieberkuhna  and  Loxodon  potentially  as  members  of  Liehnitizial). 

With  further  consideration,  Katinas  concludes  that  morphology  of  the  in- 

ner pistillate  florets  is  "the  most  consistent,  apomorphic  character  for  circum- 
scribing [ChaptaliaV  ie.,  for  distinguishing  it  from  Gerbera,  lack  of  staminodes 
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of  lesser  significance.  She  observes  that  C  hintonii  has  the  relatively  "longer, 

more  developed  corolla"  (as  does  C  tomentosa,  where  mixed  with  shorter  ones) 
more  characteristic  of  Gerhera  (she  also  notes  that  only  part  of  Gerhera  has 

three  types  of  florets,  while  the  other  part  has  two  types).  But  it  these  inner 
pistillate  corollas  show  features  ol  developmental  intermediacy  between  the 
inner,  bisexual  florets  and  the  outer,  ligulate  pistillate  florets  (as  noted  \n  my 

earlier  comments),  more  pronounced  development  of  corolla  lips  would  not  be 
unexpected,  nor  would  the  occurrence  of  staminodes.  In  any  case,  hypotheses 
of  homology  m  these  variable  features  in  species  groups  on  dil  lerent  conti  nents 

seem  tenuous,  especially  when  they  play  a  significant  role  in  decisions  affect- 
ing generic  status. 
Apart  Irora  geographic  and  morphological  evidence,  what  is  gained  by 

transferring  Chaptalid  hnitonii  or  any  species  of  Chapta/ia  to  "Ge?'bera,"  when 
it  is  explicitly  recognized  that  Gerhera  is  "non  monophyletic,"  "necessary  to 
completely  revise,"  and  has  at  least  the  possibility  that  it  "could  be  split  in  new, 
small  genera"?  Chaptalia  hintonii  apparently  is  positioned  by  Katinas  within 
Gerhera  in  the  area  of  intrageneric  groups  that  do  not  include  Gerhera  sensu 

stricto,  suggesting  that  the  species  probably  would  soon  be  transferred  again  to 
some  other  genus.  01  course,  this  is  only  a  tangential  comment,  as  evidence 
indicates  to  me  that  the  closest  relationship  of  C  hmtonii  is  with  sect.  C/u;pta/ id. 
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ABSTRACT 

Scdum  wrighiW  A.  Gray,  a  west  Texas  native  succulent,  is  one  ol  a  growing  number  ol  species  known 

to  reproduce  by  vegetative  means.  Detached  leaves  of  S.  wrighiii  produce  plantlets  on  the  basal  por- 

tion of  the  adult  leaf  m  association  with  callus  tissue  from  what  appears  to  be  thinned-walled  pa- 

renchyma and  epidermal  cells  of  the  petiole.  Shoot  primordia  appear  first,  emerging  over  lateral  re- 
gions of  the  callus  tissue  by  about  day  5,  with  the  roots  emerging  several  days  later 

RESUMEN 

Scdum  wnghlii  A.  Gray,  planta  suculenta  nativa  de  Texas,  pertenece  al  creciente  grupo  de  especies 

conocidas  c^ue  se  reproducen  vegetativairrente.  Las  hojas  arrancadas  de  S.  wrighti  i  producen  plantulas 

en  la  porcion  basal  de  la  hoja  adulta,  en  asociacion  con  callo  de  lo  que  parece  ser  parenquima  de  paredes 

finas  y  celulas  epiderinicas  del  peciolo.  Primero  aparecen  los  primordios  del  vastago,  emergiendo  de 

las  regiones  laterales  del  callo  sobre  el  qui n to  dia.  y  las  raices  emergen  varies  dias  mas  tarde. 

INTRODUCTION 

Survival  of  seeds  and  seedlings  m  shallow  soils  of  rock  outcrops  (Sharitz  & 
McCormick  1973)  and  on  the  desert  soil  surface  is  poor  (Jordan  &  Nobel  1981), 

resulting  in  lovv^  sexual  reproductive  success  and  limiting  the  establishment  of 
many  desert  perennials  to  certain  favorable  years.  The  development  of  young 
plantlets  from  vegetative  buds  borne  on  a  parent  plant,  or  on  detached  leaves 
occurs  m  several  groups  of  plants  including  Sedum,  Bryophyllum  and  Crassula, 
either  normally  or  upon  wounding  (Stoudt  1934, 1938;  Yarbrough  1934, 1936; 

McVeigh  1938).  The  propagative  capacity  of  species  of  these  genera  have  inter- 
ested botanists,  and  its  advantages  have  been  exploited  by  horticulturists. 

The  development  of  plantlets  from  leaves  is  an  efficient  mechanism  of  veg- 
etative reproduction  in  many  plant  families.  These  vegetative  plantlets  may  be 

more  successful  than  seedlings  because  of  several  factors,  including  greater 
water  and  carbon  reserves  (Holthe  &  Szarek  1985).  In  an  examination  of  Sedum 

wrightii  A.  Gray,  Clausen  (1975)  noted  that  after  11  weeks,  82%  of  detached  leaves 

developed  plantlets,  each  with  a  small  rosette  of  leaves  and  well-developed  roots. 
A  later  study  (Gravatt  2003)  showed  that  the  additional  source  of  water  and 

'Correspondence:  Dennis  A.  dravatt,  e-mail:  dgravatt@sfasu.edu 
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carbohydrates  reserves,  over  an  extended  period  provided  by  the  detached  leaf, 

was  an  added  benefit  for  the  developing  propagule.  By  day  120  ot  the  experi- 
ment, detached  leaves  remained  physiologically  active,  whereas  the  propagules 

maintained  constant  growth.  For  succulents  such  as  5.  wnghtii,  drought  sur- 

vival of  propagules  may  be  determined  by  the  amount  ol  water-storing  tissue 
in  the  detached  leai. 

Gravatt  (2003)  found  that  detached  leaves  oi  5.  wri<^hlii  readily  developed 

propagules  at  the  base  ot  the  leaves.  Each  propagule  develops  2  to  3  roots  and  a 

small  rosette  ot  3  to  5  leaves.  By  the  end  ol  the  experiment  nearly  80%  (98%  oi 

surviving  leaves)  ot  the  detached  leaves  had  developed  propagules.  The  mor- 
phological events  associated  with  asexual  reproduction  in  5.  wnghtU  have  not 

been  previously  characterized.  The  purpose  ot  this  investigation  is  to  describe 

the  development  ol  young  propagules  I  rom  basal  callus  tissue  ot  detached,  adult 

leaves  in  this  species  using  scanning  electron  microscopy. 

MATERIALS  AND  MHTHODS 

Sedum  wrightii  is  a  leal -succulent  perennial  occurring  in  the  semi-deserts  of 
the  southwestern  USA  and  Mexico.  Plants  were  collected  on  the  limestone  clifl  s 

overlooking  the  Devils  Arm  of  the  Amistad  Reservoir,  Val  Verde  County,  Texas 

at  an  elevation  of  360  m  in  August  2001.  Plants  were  potted  in  soil  sand:  pcrlite: 

topsoil  (3:3:  3)  using  plastic  pots  (10x10  cm)  and  placed  in  a  plant  growth 

chamber  Environmental  conditions  were  as  follows:  photosynthetic  photon 

flux  density  (PPFD)  of  900  |imof  m  '  s  ' ,  25(  ±  1)  °C  air  temperature,  and  1.9(  ±  0.2) 
l<Pa  vapor  pressure  deficit  (vpd)  during  the  day,  and  20(±1)  °C  air  temperature 

and  1.5(±0.2)  kPa  vpd  at  night.  Environmental  conditions  were  measured  us- 

ing an  ADC  (Hertfordshire,  England)  ECA4  COj  and  I  hO  analyzer  At  ter  trans- 

planting, plants  were  kept  well-watered  and  tertilized  biweekly  with  0.5- 
strength  Peters  Professional  lertilizer  (W.R.  Grace  and  Co.,  Fogelsvitle,  PA,  USA) 
with  trace  elements,  15%  each  of  total  N,  K2PO5,  and  K2O. 

Plants  were  allc^wed  to  grow  until  mature,  as  indicated  by  the  presence  of 

floral  buds.  A  voucher  specimen  (Gravatt  s.n.)  was  deposited  in  the  Stephen  E 

Austin  State  University  Herbarium  (ASTC).  Leaves  were  detached  from  whole 

plants  ("parent  leaves")  and  were  placed  on  moist  vermiculite  in  plastic  pots 
(10x15  cm)  and  sampled  on  days  0,  1,  2,  5,  8,  10,  and  14.  The  vermiculite  was 

kept  moist  in  the  growth  chamber  for  the  duration  of  the  experiment.  Environ- 
mental conditions  inside  the  chamber  were  the  same  as  those  described  lor  the 

whole  plants. 

On  each  ot  the  sampling  days  the  basal  third  of  5.  wri^htii  leaves  were  ex- 
cised using  a  razor  blade,  tixed  in  a  1:1  mixture  of  glutaraldehyde  (5%)  and  0.1  IVI 

potassium  phosphate  butter  and  refrigerated  overnight.  The  specimens  were 

rinsed  in  deionized  water  and  dehydrated  in  a  graded  ethanol  series  to  100% 
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ethanol  (Mims  1981).  The  leaf  pieces  were  then  critical  point  dried  with  carbon 
dioxide  as  the  transitional  fluid,  mounted  on  aluminum  stubs,  and  sputter 

coated  with  gold  or  gold-palladium.  Basal  ends  of  leaves  were  examined  using 
a  Hitachi  S-405A  scanning  electron  microscope  operating  at  15  KeV. 

R  HSU  ITS 

The  leaves  of  Sedum  wrightii  are  spiral  1  y  arranged,  elliptical  or  oblong  and  gla- 
brous. Adult  leaves  are  8  to  12  mm  long,  3.5  to  4.5  mm  wide,  and  1.5  to  2.5  mm 

thick.  Petioles  are  much  reduced,  such  that  they  give  the  appearance  of  the  leal 

being  nearly  sessile.  Prelimniary  findings  determined  that  leaves  of  5.  wrightii 
contam  a  single  leaf  trace.  The  petioles  are  very  brittle,  so  that  the  leaves  fall 
from  the  stem  with  only  slight  pressure  and  take  root  from  the  base  of  the  leaf, 
forming  a  new  plant  (Fig.  1). 

Scanning  electron  microscopic  examination  of  the  basal  portion  of  parent 
leaves  revealed  the  sequence  of  events  associated  with  propagule  formation. 

After  detachment  from  the  stem,  vascular  tissue  and  the  surrounding  paren- 
chyma, as  well  as  the  epidermis  of  the  petiole  can  be  seen  (Fig.  2).  Detached 

leaves  lying  on  moist  vermiculite  showed  signs  of  wound  tissue  formation  af- 
ter 24  hours  (Fig.  3). 
Within  48  to  60  hours,  a  cicatrate  (scar  left  by  a  wound  or  by  abscission) 

meristem  forms  at  the  base  of  the  leaf  under  the  region  oi  the  leaf  trace.  The 

cells  of  the  wounded  surface  soon  collapse,  and  the  cells  underneath  these  di- 
vide in  a  plane  parallel  to  the  surface.  A  small  protuberance,  visible  under  a 

binocular  microscope,  appears  near  the  region  of  the  petiole  ol  the  parent  leal 

by  the  second  or  third  day  This  region  is  identilied  as  the  zone  of  shoot  emer- 
gence in  Figure  3. 

When  detached  leaves  are  maintained  on  moist  vermiculite,  young  shoots 

typically  emerge  from  the  callus  tissue  after  five  to  seven  days  (Fig.  4).  The  ear- 
liest observed  emergence  of  shoots  was  three  days,  with  the  latest  recorded 

emergence  at  ten  days.  The  shoot  primordium  arises  on  the  lateral  surface  of 
the  callus  tissue.  The  shoot  apparently  originates  from  peripheral  tissue  of  the 
petiole,  at  the  base  of  the  leaf,  not  previously  covered  by  callus.  A  single  shoot 
arises  by  day  5,  with  two  primordial  leaves  easily  identifiable  (Fig.  4). 

The  origination  of  root  primordia  within  the  callus  tissue  follows  emer- 
gence of  leaf  primordia  and  usually  occurs  by  the  eighth  day  (Figs.  5  &  6).  Thus, 

the  development  of  growing  points  is  as  follows;  callus  tissue  torms;  the  shoot 
appears  before  the  root;  and  the  roots  appear  as  single  root  or  in  pairs. 

Several  root  primordia  may  be  organized  within  a  given  callus  tissue  (Fig 
6),  so  that  by  day  14  the  parent  leaf  may  have  three  to  four  adventitious  roots. 

The  development  of  root  hairs  can  be  seen  on  leaves  kept  on  moist  vermiculite 
by  about  day  14  (Fig.  7). 
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Fia.  I.Stereomicroscope  image  of  Serfumwr/p/if// leaf  base  with  14-day-oldpropagule  (-30 x) 

DISCUSSION 

In  an  earlier  study,  Gravatt  (2003)  (ound  rhar  after  11  weeks,  82%  of  detached 

leaves  developed  plantlets,  each  with  a  small  rosette  ol  leaves  and  well-devel- 
oped roots.  Furthermore,  detached  leaves  survived  for  120  d  with  a  high  rate  of 

success  lor  propagule  formation,  89%  of  leaves  from  the  start  ol  the  experiment 
(Gravatt  2003). 

Scanning  electron  microscopic  examination  ol  the  basal  portion  ol  parent 

leaves  revealed  a  sequence  ol  events  associated  with  propagule  formation  com- 
parable to  that  reported  in  Crassula  mullicuva  (McVeigh  1938),  Scdum  slahlii 

(Yarbrough  1936),  and  GraptopcUdum  (Green  &r  Brooks  1978).  The  basipetal 

meristematic  activity  appears  to  link  the  propagule  with  the  vascular  system, 

as  found  in  previous  studies  (McVeigh  1938;  Yarbrough  1936;  Green  &r  Brooks 

1978).  Thus,  the  propagule  is  linked  with  the  parent  leal  for  food  and  water  re- 
serves (see  Fig.  4),  allowing  survival  of  the  young  plant  (Grewatt  2003). 

The  origination  ol  root  primordia  within  the  callus  tissue  follows  emer- 
gence ol  leal  primordia  and  usual! y  occurs  by  the  eighth  day  (Figs.  5  &r  6).  These 

findings  are  in  contrast  to  those  lound  by  Yarbrough  (1936),  w^ho  observed  a 
dillercnt  order  ol  development  lor  roots  and  shoots.  In  his  study,  detached  leaves 
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Figs. 2-3.  Scanning  electron  micrographsofSerfumiv/'/g/if/7propagulesondesignatedsamplingday5.  Fig.2.Leaf  base 
taken  1  day  after  leaf  removal  showing  petiole  epidermis  and  vascular  tissue,  Fig.  3.  Callus  tissue  formed  over  vascular 

bundle  on  leaf  base  taken  on  day  2.  (PE  =  petiole  epidermis;  V  =  vascular  tissue;  C  =  callus  tissue;  ZSE  =  zone  of  shoot 

emergence). 
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:Jr. 

Fics. 4-5. Scanning  electron  micrographs  of  5erf(;mH'r/g/)f/7propagule5  on  designated  sampling  days.  Fig.4.  Emerging 

shoot  taken  on  day  5  showing  leaves  and  area  of  root  emergence,  Fig.5.  Emerging  roots  and  leaves  taken  on  day  8  with 

remains  of  callus  tissue.  (PL  =  primordial  leaf;  ZRE  -  zone  of  root  emergence). 
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Figs.  6-7.  Scanning  electron  micrographs  of  Serfum  ivr/g/if/V  propagules  on  designated  sampling  days.  Fig.  6.  Leaf  pair 

and  elongating  root  taken  on  day  10.  Fig.  7.  Root  hair  formation,  taken  on  day  14.  (C  =  callus  tissue;  RH  =  root  hairs). 
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of  S.  s(((/i//i.  left  on  a  dry  surface,  gave  rise  to  roots  lirsr  and  then  shoots. 
Yarhrough  CIQ36)  further  observed  that  in  a  moist  cham  bcr,  as  used  in  this  study, 
shoots  were  not  formed  and  roots  only  appeared  occasionally. 

Yarbrough  (1^)36)  concluded  that  production  of  roots  and  shoots  from  leaves 
of  Sedum  staliUu  which  at  the  time  of  detachment  clearly  possess  no  residual 

meristem,  cfcarly  is  an  example  of  regeneration  through  the  formation  of  ad- 
ventitious structures.  He  further  stated  that  the  formation  of  callus  tissue  by 

the  thinned- walled  parenchyma  cells  of  the  short  petiofc  involves  differentia- 
tion. In  this  study,  it  appears  that  this  is  the  case  for  Scdum  vvr/gli(  i  i  as  well,  and 

compares  well  with  the  findings  of  Yarbrough  (1936).  The  continued  mitotic 
activity  of  the  cells  surrounding  the  callus  makes  possible  the  development  of 

two  f  undamental  growing  points,  the  root  and  shoot  primordia,  and  the  subse- 
quent development  ol  a  new  plant  from  the  detached  leal. 
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ABSTRACT 

A  literature  search  was  conducted  to  determine  the  medicinal  legume  trees  found  m  Pakistan  and 

used  as  remedies  for  various  human  disorders  or  diseases.  The  taxonoiriic  position  of  these  trees  is 
discussed  and  their  distribution  is  described  to  lacilitate  their  collection.  There  are  40  medicinal, 

legume  tree  species  belonging  to  25  genera  ol  Tabaceae  (Leguminosae).  Most  ol  these  medicinal  le- 
gume trees  belong  to  Caesalpinioideae  (10  genera  and  16  species)  followed  by  Mimosoideae  (7  genera 

and  14  species)  and  Papilionoideae  (8  genera  and  10  species).  This  constitutes  about  halt  ol  the  Paki- 
stani legume  trees  possessing  medicinal  properties  used  lor  various  ailments.  The  plant  parts  used 

for  medicinal  purposes  included  bark,  roots,  stem,  leaves,  flowers,  fruits  and  seeds.  These  medicinal 

trees  have  good  vegetative  growth  under  cultivated  conditions  and  are  in  ample  supply  tor  commer- 
cial exploitation.  There  is  potential  for  growing  medicinal  plants  m  Pakistan  as  an  income  generating 

activity  and  for  sustainable  utilization  of  these  medicinal  leguirre  trees.  However,  there  is  a  need  lor 

systematic  cultivation,  commercial  extraction  using  scientific  methods  and  sustainable  conserva- 
tion of  endemic  medicinal  legume  trees  lor  subsianiial  utilization  through  community  participation. 

RHSUMHN 

Se  realize  una  biisqueda  bibliograhca  para  idcniificar  los  arboles  medicinales  de  las  leguminosas 

que  se  encuentran  en  l\d<isian  )■  se  usan  como  medicina  para  variasenlermedades  humanas.  Sediscute 
la  posicion  taxonomica  de  estos  arboles  y  se  describe  su  distnbucion  para  facilitar  su  recoleccion. 

hlay  40  especies  medicinales  de  leguminosas  arboreas,  pertenecientes  a  25  generos  de  Fabaceae 

(Leguminosae).  La  mayoria  de  estas  leguminosas  arboreas  medicinales  pertenecen  a  las 

Caesalpinioideae  (10  generos  y  16  especies)  scguidas  de  Mimosoideae  (7  generos  y  14  especies)  y 

Papilionoideae  (8  generos  y  10  especies).  Esto  const ituye  cerca  de  la  mitad  de  las  leguminosas  arboreas 

Pakistanis  que  tienen  propledades  medicinales  usadas  para  varios  remedies.  Las  partes  de  la  planta 

usadas  con  propositos  medicinales  incluyen  la  corteza.  raices.  tallos.  hojas,  f  lores,  frutos  y  semillas. 

Estos  arboles  medicinales  tienen  buen  crecimicnto  vegetativo  en  condiciones  de  cultivo  y  tienen 

amplio  abastecimiento  para  la  explotacion  comercial.  En  Pakistan  hay  potencial  para  el  mcremento 

de  las  plantas  iriedicinales  como  actividad  generadora  de  recursos  economicos  y  para  uso  medicinal 

sosteniblede  estas  leguminosas  arboreas.  Pero.se  necesita  un  cultivo  sistcmatico,extracci6n  comercial 

iriediante  metodos  cientificos  y  conservacion  .sostenible  de  leguminosas  arboreas  medicinales 

endemicas  para  una  utilizacion  importante  mcdiantc  participacion  de  la  cotnunidad. 

'  Disclaimer: Tfie  views  expressed  in  this  article  are  tliose  of  authors  and  do  not  necessarily  represent  those  of 

their  respective  departments. The  publication  of  this  article  does  not  constitute  a  recommendation  or  endorse- 

ment of  the  use  of  these  legume  trees  as  herbal  medicine.The  authors  or  their  departments  make  no  warranty, 

expressed  or  implied,  and  assume  no  legal  liability  for  the  use  of  these  legume  trees  for  medical  purposes. 

SIDA21(2):  951-962.2004 
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INTRODUCTION 

Fabaceac  (Lcguminosae)  is  the  third  largest  lamily  ol  I  lowering  plants  eom- 

prising  ol  7^50  genera  and  20,000  speeies  with  worldwide  distribution  (Sprent 
2001).  In  Pakistan  legumes  lorm  a  considerable  portion  ol  the  i  lora  and  are  the 

third  largest  family  in  order  ol  abundance  (Kirkbride  1986).  Ali  (1973a,  b;  1977) 

reported  107  genera  and  539  species  of  legumes  from  Pakistan  of  which  68  gen- 
era have  one  or  more  native  species  (Kirkbride  f  986).  There  are  about  82  legume 

trees  in  Pakistan  ol  wdiich  27  tree  species  belong  to  Caesalpinioideae,  36  to 

Mimosoideae  and  19  to  Papilionoideac  ( Ali  1973a,  b;  1977).  These  trees  have  con- 
siderable signilicance  as  source  of  timber,  lumber  and  lire  wood.  They  are  also 

used  as  ornamental  and  shade  trees  in  gardens,  orchards  and  roadside  planta- 
tions (Malik  &  Farooq  1984). 

Classilication  ol  medicinal  plants  is  organized  in  different  ways  depend- 
ing on  the  criteria  used.  In  general,  medicinal  plants  are  arranged  according  to 

their  active  principles  in  their  storage  organs,  particularly  roots,  leaves,  flow- 
ers, seeds  and  other  plant  parts  (Athar  &  Nasir  2004;  Athar  &  Siddiqi  2004: 

Foster  &  Duke  1990;  Moerman  1986, 1991, 1996;  Shaheen  et  al.  2003).  These  prin- 
ciples are  valuable  to  human  lor  treatment  ol  different  diseases  (Borchersct  al. 

2000;  Duke  1997;  Shaheen  et  al.  2003;  Shinwari  &  Khan  1998).  Reports  on  the 

classilication  of  many  Pakistani  medicinal  plants  that  could  be  used  for  rem- 
edies and  medicinal  preparations  are  sporadic  or  lacking  (Athar  &r  Nasir  2004; 

Athar  &  Siddiqi  2004;  Durrani  et  al.  2003;  Saeed  et  al.  2004).  Athar  and  Siddiqi 

(2004)  described  the  taxonomy,  distribution  and  flowering  period  of  95  spe- 
cies used  as  medicinal  llow^crs  in  Pakistan.  In  another  study,  Athar  &r  Nasir 

(2004)  described  the  taxonomy  of  78  plant  species  yielding  vegetable  oil  used 

m  cosmetics  and  skin  and  body  care  products.  This  third  publication  m  the 

scries  presents  the  taxonomy  of  medicinal  legume  trees  of  Pakistan  and  their 

regional  distribution,  and  summarizes  the  utilized  tree  parts  and  their  princi- 
pal method  ol  application  lor  various  ailments. 

MATHRIALS  AND  MHTIIODS 

A  literature  search  was  conducted  to  determine  the  legume  trees  of  Pakistan 
that  are  used  as  remedies  lor  various  disorders  or  diseases  (Allen  &  Allen  1981; 

Athar  &  Siddiqi  2004;  Bach  1994;  Baquar  1989;  Borchers  et  al.  2000;  Duke  1997; 

Gunasena  &  Hughes  2000;  Malik  &  Farooq  1984;  Nasir  &  Rafiq  1995; 
Palaniswamy  2003;  Rasool  1998;  Rizvi  1998;  Said  1969;  Shaheen  et  al.  2003; 
Shinwa^ri  &  Khan  1998;  William  &  Ahmad  1999;  Zaman  &  Khan  1970),  and 

their  taxonotnic  position  was  determined.  The  genera  were  arranged  alphabcti- 

cally  wnthin  sub-lamilies.  The  scientilic  and  local  names  are  provided  that  are 
commonly  associated  wdth  these  legume  trees.  Their  distribution  in  various 

parts  ol  Pakistan  is  also  described  to  lacilitate  their  collection.  The  nomencla- 
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ture  and  classification  followed  Polhill  and  Raven  (1994),  and  author  citations 
followed  Brum  mitt  and  Powell  (1992). 

RESULTS  AND  DISCUSSION 

The  taxonomic  position  of  40  species  of  medicinal  legume  trees  is  given  in  Table 

1.  These  legume  trees  are  distributed  in  25  genera  and  all  three  sub-families  of 
Fabaceae  (Legummosae).  This  constitutes  about  half  of  the  Pakistani  legume 

trees  possessing  medicinal  properties  used  tor  various  ailments.  The  list  is  com- 
prehensive, yet  not  complete  as  more  tree  species  could  be  in\'estigated  and 

added  to  the  list.  Most  ol  these  medicinal  legume  trees  belong  to  Caesalpinioideae 

(10  genera  and  f6  species)  followed  by  Mimosoideae  (7  genera  and  14  species) 

and  Papilionoideae  (8  genera  and  10  species).  The  plant  parts  used  lor  medici- 
nal purposes  included  bark,  roots,  stem,  leaves,  flowers,  fruits  and  seeds.  Table  f 

summarizes  the  ailments,  tree  parts  and  principal  methods  of  application.  Spe- 
cific prescriptions,  such  as  dosage  and  frequency  are  not  given,  as  these  are  rarely 

specified  in  literature  and  can  vary  considerably  among  users  according  to  the 
recipe.  Moreover,  the  table  does  not  rank  the  order  of  the  species  importance  as 

a  medici  nal  source  lor  the  ailments,  though  this  can  be  found  in  Hamdard  Phar- 
macopoeia of  Eastern  Medicine  (Said  1969). 

Legume  trees  are  amazing  natural  resources.  These  trees  provide  wood  for 
home  building,  packaging  that  keeps  food  fresh  during  shipment,  and  natural 

products  like  cellulose  that  are  found  in  everything  from  the  instant  soup  that 

we  eat  to  the  fabrics  that  we  wear  Legume  trees  give  us  food,  lodder,  fabric,  fur- 
niture, tatty  acids,  oils,  tannins,  gums,  medicines,  even  cosmetics  (Allen  &r  Al  ten 

1981),  and  the  list  goes  on  and  on  expanding  to  their  nitrogen-fixing  properties 
(Allen  &  Allen  198L  Sprent  2001;  Subba  Rao  &  Rodriguez-Barrueco  1993).  We 
get  food,  clothing  and  shelter  from  legume  trees  all  m  one  environmentally 
Iriendly  package.  Essential  oils  have  been  extracted  from  legume  trees  for  many 
years  for  their  heahng  and  nurturing  properties  (Athar  &  Nasir  2004).  Today 

we  use  these  same  essential  oils  in  aromatherapy  to  promote  health,  well-being 

and  balance  in  body,  mind  and  spirit.  These  plants  are  ever  lasting,  easily  avail- 
able and  centuries  old,  tested  sources  for  healing  various  ailments  (Athar  & 

Siddiqi  2004;  Athar  &  Nasir  2004). 

An  estimated  80%  of  the  rural  population  in  Pakistan  depends  on  tradi- 
tional medicines  for  their  primary  healthcare  needs  using  legumes  and  other 

plants  or  their  active  principles  (William  &  Ahmad  1999).  By  trial  and  error, 
these  people  have  learnt  to  employ  certain  plants,  plant  parts  and  extracts  to 

cure  diseases  and  ailments.  In  this  context,  certain  legume  trees  also  merit  con- 
sideration for  their  therapeutic  properties,  which  are  being  commercialized.  It 

is  worth  mentioning  that  nomadic  people  and  rural  populations  are  much  more 
familiar  with  the  use  of  medicinal  plants  as  compared  to  people  living  m  the 



Table  1  .Taxonomy,  distribution  and  medicinal  uses  of  legume  trees  in  Pai<istan. 

Species 
Local  Name 

English  Name 
Distribution Medicinal  Use 

Fabaceae  (Leguminosae)  Caesalpinioideae 

Bauhinia  purpurea  I.  Kaliar 

Bauhinia  semlaWundeflin  Kandia 

Bauhinia  variegata  L. 

Caesalpinia  bonduc  (L.) 

Roxb. 

Caesalpinia  pulcherrima 

(L.)  Sw. 

Cassia  fistula  L, 

Ceratonia  siHqua  L. 

Ciiamaecrista  absus  (L.) 

H.S.  Irwin  &  Barneby 

Deionix  regia  (Bojer 

ex  Hook.)  Raf, 

Kachnar 

Fevernut 

Gul-e-mohur 

Amaltas 

Kharnub 

Chasku 

Gulmohar 

Purple  Bauhinia 

Bauhinia 

Mountain  ebony 

Gray  nicker  bean 

Paradise  flower 

Golden  shower, 

Indian  laburnum 
Carob 

Cassia 

Peacock  flower 

Grown  in  Punjab, 

NWFP,  Rawalpindi 

Jowlian  Reserve, 

Ravi'alpindi,  Hazara 

Grown  in  gardens  of 

Punjab  and  Sindh 
Grown  in  gardens 

of  Pakistan 

Grown  in  gardens 

of  Pakistan 

Naturalized  throughout 

Pakistan 

Introduced  and 

naturalized  in  Punjab, 

Islamabad  and  NWFP 

Wild  in  open  places  in 

NWFP  and  Punjab 

Planted  in  Karachi, 

Hyderabad  and  Lahore 

Flowers  are  used  as  purgative.Flowers  and  buds 

used  for  indigestion.  Stem  bark  decoction  used 

for  body  pain  and  fever.  Paste  from  bark  is  given 

for  cancerous  growths  in  stomach. 

Bark  is  astringent;used  in  diarrhea  and  dysentery. 

Decoction  of  leaf  is  used  for  headache  and  malaria. 

Flovi'ers  are  aperient. 

Leaf  decoction  taken  for  asthma  and  mental  distress; 

pulverized  seed  infusion  taken  for  fever  and  in- 

testinal  worms. 

Root  decoction  used  for  fevers;  flowers  used  for 

asthma  and  bronchitis  and  as  anti-pyretic  and 

expectorant. 
Fiowers  used  for  cough, diphtheria, constipation 

and  edema. 

The  pods  are  astringent  and  are  used  for  coughs. 

Seed  husk  is  astringent  and  purgative. 

Seeds  used  for  skin  diseases. 

Leaf  decoction  taken  for  constipation.  Flowers  are 

anthelmintic. 



Table  1.  continued 

Species 
Local  Name 

English  Name 
Distribution Medicinal  Use 

Parkinsonia  aculeata  L. 

Saraca  indica  L. 

Senna  alata  (L.)  Roxb. 

Senna  alexandrina  Mil 

Senna  italica  Mill. 

Senna  siamea  (Lam.) 

H.S.Irwin  &  Barneby 

Tamarindus  indica  L. 

Valaiti  kikar 

Ashok 

Dadmurdan 

Sennaliindi 

Kasordhi 

Kasood  tree 

Imli 

Jerusalem-thorn 

Ashok  tree 

Ringworm  cassia 

Indian  senna 

Senna 

Siamese  shower 

Tamarind 

Planted  in  Sindh, 

Karachi, Hyderabad, 

Punjab  and  Lahore 

Cultivated  in  gardens  in 

Punjab  and  Sindh 
Sometimes  cultivated 

in  Pakistan 

Wild  in  Punjab  and 

Sindh 

Found  in  Punjab  and 

Sindh 
Cultivated  in  Karachi, 

Sindh 

Grown  in  Sindh,  Punjab, 

Jehlum,  Karachi 

Leaf, fruit  and  stem  decoctions  taken  for  fever 

and  also  are  abortive.  Flowers  and  leaf  poultice 

used  for  rheumatism. 

Bark  is  astringent;used  in  menorrhoea  and 

uterine  infections;  also  used  for  scorpion-sting. 

Flowers  are  laxative  and  also  useful  for 

softening  skin. 

Stem,  pods  and  leaves  are  useful  in  habitual 

costiveness. These  lower  bowels,  increases  peri- 

staltic movements  of  the  colon  by  its  local  ac- 

tion upon  the  intestinal  wall.  Plant  is  used  as 

expectorant,  wound  dresser, antidysentric, 

carminative  and  laxative. 

Plant  useful  for  malaria  and  constipation.  Pods 

used  as  laxative  and  seed  for  stomachace. 

Flowers  used  as  anthelmintic,anti-hypertensive, 

laxative,tranquilizer  and  sedative  and  for  asthma, 

dandruff  and  insomnia. 

Leaf  decoction  taken  for  throat  infection,  intes- 
tinal worms  and  liver  ailments.  Flowers  used  as 

anti-viral  against  new  castle  disease  virus  and  are 

astringent  and  sedative.  Fruits  used  for  loss  of 

appetite,  constipation  and  rheumatism. 

S 



Table  1.  continued 

Species 
Local  Name 

English  Name 
Distribution Medicinal  Use 

Fabaceae  (Leguminosae)  Mimosoideae 

Acacia  catechu  (L.f.)  Willd.  Khair,  Katha 

Acacia  famesiona  (L.)  Willd.  Kabuli  kikar 

Acacia  nilotica  (L.)  Delile 

Acacia  Senegal  (L.)  Willd. 

Adenanthera  pavonina  L. 

Albiziajulibnssin  Durazz. 

Kikar 

Khor 

arighumchi 

Albizia  chinensis  (Osbeck)  Ohi 

Merr. 

Ghulabi  siris 

Black  cutch 

Sweet  acacia 

Gum-arabic 

Gum-arabic  acacia 

Bead  tree 

Silk  tree 

Distributed  in  {he 

foothill  zone  of  NWFP 
and  Punjab 

Grows  in  Sindh,  Karachi, 
Punjab 

Found  in  Sindh,  Punjab, 

Baluchistan,  NWFP 

Karachi, Sindh, 

Balochsitan 

Grown  in  Sindh,  Karachi 

Sub-Himaiayan  tract, 
Punjab 

Outer  Himalayan  zone 

Bark  is  astringent.  Root  is  made  into  paste  and 

applied  on  joints  for  rheumatism. 

Leaves  used  for  fever,  typhus,  tuberculosis, 

gangrene,biadder  infection  and  wounds;flower 

tea  used  for  stomachache;  crushed  fruit  juice 

used  for  diarrhea  and  eye  and  throat  infections. 

Flowers  used  for  jaundice  and  palpitation.  Leaf 

juice  IS  taken  with  fennel  for  bloody  dysentery. 

Powdered  bark  given  for  acute  diarrhea.  Extracts 

from  root  and  bark  are  used  as  taenifuge,  and 

gum  is  used  as  en-iollient. 
Gum  demulcent  and  emollient  used  internally 

for  intestinal  mucosa  and  externally  applied  on 

inflammations 

Wood  extract  used  for  migraine  and  headache; 

bark  and  leaf  decoction  for  diarrhea,  dysentery 

and  tonsillitis. 

Infusion  of  the  bark  used  as  lotion  for  cuts,  sca- 
bies and  skin  diseases. 

Flowers  used  for  mild  constipation,  boils, 

carbuncles  and  swelling. 

o 



Table  1.  continued 

Species 
Local  Name 

English  Name 
Distribution Medicinal  Use 

Alblzia  lebbeck  (L)  Benxl]. 

Leucaena  leucocephala 

(Lam.)  de  Wit 

Pithecellobium  dulce 

(Roxb.)  Benth. 

Prospisjuliflora  (Sw,)  DC. 

Siris 

Albizia  procera  (Roxb.)  Benth.        Sufaid-Siris 

pil-lpil 

Jungle  Jaleebi 

Prosopis  cineraria  (L.)  Druce  J  hand 

Jhand 

Lebbek  tree 

Lebbek  tree 

Ipil-lpil 

Blackbead 

Mesquite 

Mesquite 

Found  in  Sindh,  Punjab, 

Bajaur,  Malakand 
Cultivated  and 

naturalized,Sindh, 

Karachi, Hasanabdal, 

Mirpur 

Introduced  in  Sindh, 

Punjab,  NWFP 

Found  in  Sindh  and 

Karachi 

Found  in  Sindh, 

Baluchistan  and  Punjab 

Found  in  Sindh, 

Baluchistan  and  Punjab 

Similar  to  Albiziajulibrissin. 

Leaves  used  as  poultice  on  ulcer.  Plant  has 

insecticidal  properties. 

Root  decoction  taken  for  fever;leaf  tea  taken  for 

typhoid  and  digestive  tract  ailrTient;  root  and 

twig  decoction  used  for  severe  back  pain;  root 

and  bark  are  abortive. 

Root  bark  decoction  taken  for  dysentery;  leaf 

used  for  indigestion;  leaf  poultice  used  for  con- 
vulsions,venereal  lesions  and  pain;fruit  pulp 

used  for  hemoptysis;  seed  used  for  nasal  con- 

gestion and  internal  ulcer. 
Flowers  are  beneficial  against  miscarriage. 

Eye  drops  r^iade  from  leaf  juice  or  cooked  leaves 

and  applied  or  taken  orally  for  eye  infections. 

Gum  exudates  from  trunk  used  for  colds  and  flu. 

Fresh  root  taken  orally  for  diarrhea. Bark  and  fruit 

decoction  taken  for  bronchial  infection  and  si- 

nus congestion. 

o 

m 



Table  1.  continued 

Species 
Local  Name 

English  Name 
Distribution Medicinal  Use 

Samanea  soman  Uacq.)  Men.       Siris 

Fabaceae  (Leguminosae)  Papiiionoideae 

Butea  monosperma  (Lann.)  Taub.    Dhak 

Lebbek  tree 

Dalbergia  sissoo  Roxb.  ex  DC.         Shisham 

Erythrina  stricta  Roxb.  var,  Dhauldak 

suberosa  (Roxb.)  Niyomdham 

Erythrina  variegata  L. Pangar 

Flame  of  the  forest, 

Bengal  Kino 

Sissoo 

Coral  tree 

Variegated  coral 
tree 

Grown  in  Sindh,  Karaciii    Fruit  decoction  used  for  anxiety,  nervousness; 

fruit  ingested  for  dysentery  and  hemorrhage;  leaf 

tea  or  infusion  used  for  constipation;  seed 

chewed  for  throat  infection. 

Cultivated  in  Punjab 

and  NWFP, 

sporadic  in  Rawalpind 

district 

Anti-pyretic, appetizer, aphrodisiac, blood  purifier, 

diuretic,tonic, viral  hepatitis. Seed  is  anthelmintic. 

Gum  is  astringent, used  in  diarrhea  and  dysentery. 

Leaves  are  tonic,  astringent;  flowers  are 

astringent,diuretic,depurative  and  aphrodisiac. 

Bark  and  seeds  are  used  for  snakebites. 

Leaves  are  bitter  and  stimulant;decoction  Is  used 

Punjab,  Sindh  and  NWFP   in  gonorrhea;root  is  astringent. Wood  is  also  used 

in  leprosy,  boils,  eruptions  and  to  stop  vomiting. 

The  bark  is  laxative,diuretic,emmenagogue,ex- 

pectorant,anthelmintic  antibilious  and  febrifuge, 

and  the  decoction  is  given  for  dysentery  and  as 

a  vermifuge  and  is  effective  as  an  eye  lotion  in 

ophthalmia.  Leaves  are  anthelmintic,  cathartic, 

glalactagogue  and  discutient.  Leaf  juice  used 

externally  as  a  dressing  for  ulcers  and  for  killing 

maggots  in  sores. Leaves  contain  a  mixture  of  alkaloid,  hyaphorine 

is  present  in  leaves,  seeds  and  bark.  Apart  from 

hyaphorine,  betaine  and  choline  are  also  found. 

Widely  distributed  in 

Sadiqpur  Hills,  Murree 
Road,  Mirpur 

Cultivated  as  road 

side  tree 



Table  1.  continued 

3» 

3D 

3> 

Species 
Local  Name English  Name Distribution Medicinal  Use 

Qltncidia  sepium  (Jacq,' 
Kunth  ex  Walp. 

Sapium/La 
Tali 

Millettia  pinnata  (L.)  Panigraiii       Karanja 

Ougeinia  oojeinensis  (Roxb.)  Sandan 
Hochr. 

Peltophorum  pterocarpum  (DC)     Peela 

Backer  ex  K.Heyne  Gulmohar 

Sesbania  grandiflora  {L)  Pers.         Bansa 

Sesbania  sesban  (L.)  Merr. Janter 

Madre  tree 

Pongam 

Sandan 

Copperpod  tree 

Sesbania 

Sesbania 

Only  at  experimental 
stations  at  Karaciii  and 
Islamabad 

Cultivated  in  Sindli, 
Punjab 

Cultivated  in  Punjab 

Gardens;  Mirpur  east 

(Sub-Himalayan  tract) 

Cultivated  in  Punjab  as 

road  side  plantation 

Planted  in  Karachi, 

Kutcln,Sindh,  Punjab 

Cultivated  in  Sindh, 
Punjab 

Leaf  bath  used  for  fever  pain;  leaf  tea  used  for 

sinus  inflammation  and  gonorrhea;roottea  used 

for  kidney  ailments,  edema  and  hepatitis;  leaf 

poultice  used  for  skin  diseases  and  wounds. 
Flowers  are  used  for  diabetes. 

The  bark  is  febrifuge. The  exudation  obtained 

after  incision  is  used  in  dysentery  and  diarrhea. 

The  decoction  is  given  to  patients  having 

highly  colored  urine;also  used  as  fish  poison. 
n  traditional  medicine,  the  bark  used  in  various 

preparations  as  a  tonic  or  as  a  astringent  to 

cure  or  relieve  intestinal  disorders  like  consti- 

pation and  ringworms, afterpain  at  childbirth, 

sprains,  bruises  and  swellings,  or  as  a  lotion  of 

eye  troubles,  muscular  pains  and  sores.  Leaves 
in  form  of  decoction  used  to  wash  unhealthy  skin. 

Root  paste  used  for  rheumatism;  root  resin  used 

for  phlegm;  bark  decoction  used  for  fever  and 
diabetes;  flower  juice  improves  vision  (as  eye drops). 

Leaf  compress  applied  to  infected  areas  for 

suppuration.  Anti-fertility  activity  of  flowers 
also  reported. 
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cities  (Durrani  et  al.  2003;  Saeed  et  al.  2004;  William  &  Ahmad  1999).  It  is  inter^ 

esting  to  note  that  elderly  people,  particularly  women,  were  more  aware  of  the 

value  ol  the  medicinal  flora  than  younger  generations.  Nomadic  people  and 

rural  populations  depend  upon  legume  trees  not  only  as  medicinal  plants  but 

also  for  luel  wood  and  fodder  and  forage  for  their  fivestock.  Some  of  the  medici- 

nally important  plants  are  over-harvested  due  to  their  extensive  use,  which  may 
lead  to  their  extinction.  Overgrazing  and  cutting  of  legume  trees  for  fuel  wood 

and  commercial  exploitation  has  also  resulted  in  reduced  vegetation  cover,  pro- 

moted soil  erosion  and  deterioration  of  l^akistani  rangelands.  fiowever,  fegume 
trees  cultivated  in  the  gardens,  parks,  and  roadside  and  riparian  plantations  in 

Sindh  and  Punjab  have  good  vegetative  growth  and  are  i  n  ample  supply  for  com- 
mercial exploitation. 

Pakistan  has  the  potential  lor  sustainable  utilization  of  its  medicinal  legume 

trees,  and  mainfy  exports  crude  plant  materiafs  that  have  a  low  value  in  the  in- 
ternational market  (Shaheen  et  al.  2003).  On  the  other  hand  countries  like  China 

and  India  export  value-added  plant  extracts  standardized  on  the  basis  of  their 

active  ingredients.  There  is  enormous  price  difference  between  crude  plant  ma- 
terial and  properly  processed  plant  extracts.  Moreover,  developed  countries  do 

not  allow  the  import  ot  unprocessed  raw  plant  material  due  to  rigorous 

phytosanitary  regulations  (Crockett  &  Khan  2003;  PAH  2003).  ft  is  therefore  im- 
portant that  Pakistani  producers  and  traders  ol  medicinal  plants  should  consider 

adding  value  to  their  exports  by  carrying  out  the  initial  processing  and  quality 

evaluation  in  Pakistan.  However,  attention  needs  to  be  paid  to  the  systematic  cul- 
tivation, scientilic  extraction  and  sustainable  conservation  of  endemic  medici- 

nal legume  trees  for  substantial  utilization  through  community  participation. 

A  team  Irom  the  Pakistan  Forestry  Institute,  Peshawar  has  carried  out  an 

ethnobotanical  study  in  northern  areas  of  Pakistan  (Rasool  1998).  This  study 
idcntilied  economically  valuable  trees  that  can  be  collected  from  the  wild  and 

medicinal  plants  that  can  be  grown  commercially  on  common  or  agricultural 

land.  Several  species  are  no  longer  lound  in  the  area,  including  Taxus  baccata, 

the  source  ol  the  anti-cancer  agent  Taxol.  There  is  potential  for  cultivating  me- 

dicinal plants  as  an  income-generating  activity  (Athar  &r  Nasir  2004;  Athar  & 

Siddiqi  2004).  Further  research  should  be  carried  out  on  the  f  loristic  composi- 
tion of  medicinal  plants  and  the  present  status  of  medicinal  cum  economic 

plants,  including  their  market  potential  within  the  country  and  in  the  interna- 

tional market.  The  study  should  also  loc:>k  at  the  prospects  for  conserving  en- 

demic medicinal  and  economic  species  for  sustainable  use  through  commu- 
nity participation. 
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ABOUT  450  MILES  UP  THE  RED  RIVER  IN  A  LARGE  PRAIRIE: 
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/\BSTRACT 

In  1806  Peter  Custis,  botanist  on  the  Red  River  Expedition,  collected  26  plants  mainly  in  the  prairies 

in  what  is  today  Caddo  and  Bossier  parishes,  Louisiana.  These  were  sent  to  Benjamin  Smith  Barton  in 

Philadelphia.  Two  of  the  specimens  are  still  in  the  Barton  Herbarium.  They  are  very  unusual  lor  the 

region  today.  We  have  looked  for  the  other  24  specimens  but  without  success.  Those  24  specimens 
would  certainly  aid  m  understanding  the  ecology  of  the  Red  River  area  in  1806. 

RESUMEN 

En  1806  Peter  Custis,  botanico  en  la  expedicion  del  Red  River,  colecto  26  plantas  principalmente  el  lo 

que  hoy  son  los  municipios  de  Caddo  y  Bossier,  Louisiana.  Fueron  cnviadas  a  Benjamin  Smilh  Barton 
en  Fdadelfia.  Dos  de  los  especimenes  estan  aun  en  el  Barton  Herbarium.  Estas  son  muy  raras  en  la 

region  actualmente.  Hemos  buscado  los  otros  24  especimenes  pero  no  hemos  tenido  exito.  Fstos  24 

especimenes  ayudarian  ciertamente  a  comprender  la  ecologia  del  area  del  Red  River  en  1806. 

INTRODUCTION 

The  first  part  of  the  title  of  this  paper  comes  from  an  herbarium  specimen  label 
written  by  Benjamin  Smith  Barton  for  a  plant  collected  by  Peter  Custis  in  1806. 

The  plant  comes  from  "the  forgotten  expedition"-the  lUTated  and  suppressed 
Thomas  Jefferson-sponsored  1806  Expedition  to  the  Red  River  This  expedition 
was  to  have  been  a  southern  counterpart  to  the  now  famous  Lewis  and  Clark 

expedition  (Figs.  1,  2).  The  specimen,  housed  m  the  Barton  Herbarium  at  the 
Academy  of  Natural  Sciences,  Philadelphia,  is  one  of  three  Peter  Custis  plant 

specimens  there.  It  is  one  of  two  known  surviving  plants  of  26  that  were  col- 
lected by  Custis  on  the  expedition. 

This  paper  has  a  twofold  purpose.  First,  it  makes  the  Freeman  and  Custis 
Red  River  Expedition  of  1806  and  its  botanical  contribution  more  familiar  The 

year  2006  will  mark  the  bicentennial  of  the  first  botanical  expedition  into  what 
is  now  northwestern  Louisiana,  southwestern  Arkansas,  and  northeastern  Texas 

(Anon  1807).  Second,  we  call  attention  to  an  additional  24  collections  made  by 
Peter  Custis  in  1806  on  the  Red  River  that  are  not  housed  in  the  Barton  tierbarium. 

These  specimens,  the  identity  of  which  is  not  known,  might  be  crucial  to  under- 
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Fig.  1 .  Veronicastrum  virginicum  (L.)  Farw.collected  by  Peter  Custis  in  1806 "450  miles  up  tlie  Red  Rver  in  a  large  prairie." 

Specimen  housed  in  the  Barton  Herbarium,  Academy  of  Natural  Sciences,  Philadelphia.  Photograph  made  at  the  Old 
Courthouse  Museum,  Natchitoches,  Louisiana. 
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FiG.2.  Label  information  in  Barton's  hand.  Pliotograpli  made  at  the  Old  Courthouse  Museum,  Natchitoches,  Louisiana. 

Standing  flonstic  changes  that  have  occurred  ni  the  Red  River  region  over  the 
past  two  centuries. 

THl:  liXPEDITION 

Louisiana  was  purchased  from  France  in  1803.  Thomas  Jefferson  sent  probes 
into  the  newly  acquired  territory,  the  most  notable  of  which  was  the  Lewis  and 

Clark  expedition  begun  in  1804.  Other  expeditions  soon  followed:  Dunbar  and 
Hunter  up  the  Ouachita,  Pike  up  the  Arkansas,  and  Freeman  and  Custis  up  the 
Red  (Jackson  1981).  This  latter  expedition  was  to  skirt  the  Spanish/United  States 
border,  follow  the  Red  River  to  its  source,  and  test  the  Spanish  resolve  to  prevent 
American  western  expansion. 

The  Red  River  expedition,  unlike  other  expeditions,  was  clearly  pohtically 
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motivated  but  was  disguised  as  scientific  by  the  inclusion  of  a  naturalist  in  the 

company.  The  purpose  was  to  probe,  none  too  delicately,  the  resistance  of  the 

Spanish  beyond  the  as  yet  unsettled  boundary  between  Louisiana  and  Mexico. 

Peter  Custis,  a  young  naturalist  and  medical  student  trained  at  that  time  by  the 

most  knowledgeable  American  botanist  Benjamin  Smith  Barton,  accompanied 

Thomas  Freeman,  a  surveyor  and  astronomer  and  leader  of  the  expedition,  dur- 
ing the  spring  and  summer  of  1806.  They  were  accompanied  by  45  soldiers, 

interpreters,  and  guides  on  the  Red  River  some  615  miles  in  search  of  its  head- 

waters, then  thought  to  be  in  the  vicinity  of  Santa  Fe.  The  expedition  entered 

the  Red  River  on  May  2  and  left  Natchitoches,  the  northernmost  post  on  the 

Red  River,  a  month  later.  Soon  after  leaving  Natchitoches,  they  encountered  the 

lowest  logjam  of  the  Red  River  raft  and  had  to  divert  their  course  to  the  bayous, 

"raftlakes,"  and  sloughs  that  surrounded  the  River  (Figs.  3,  4,  5)  (Humphreys 
1971;  Flores  1984;  Triska  1984;  Bagur  2001).  They  reentered  the  main  River  just 

above  present  day  Shreveport  to  find  thcmscK'es  unobstructed  in  a  land  of  prai- 

ries, cedar  forests,  river  bottomlands,  and  pine-oak-hickory  bluffs  and  uplands. 
The  Spanish  reaction  was  immediate  and  m  force  far  beyond  the  modest 

Freeman  party.  The  expedition  was  stopped  on  July  28  by  Captain  f)on  Fran- 

cisco Viana  and  a  force  of  between  200  and  300  mounted  soldiers  and  infantry 

at  a  point  near  what  is  today  Spanish  Bluff  in  Bowie  County,  Texas,  and  turned 

back  (Fig.  6).  The  Red  River  expedition  was  a  political  failure  and  an  embar- 

rassment to  President  Jefferson,  who  quietly  suppressed  it.  Knowledge  of  the 
expedition  was  lost  to  history  for  almost  200  years.  The  Red  River,  north  of  Bowie 

County,  remained  virtually  unexplored  until  the  Marcy  and  McClcllan  Expe- 
dition of  1852,  almost  fifty  years  later  (Marcy  &  McClellan  1854). 

PHTER  CUSTIS  AND  THE  BOTANICAL  ASPECT  OF  THE  E.XPEDITION 

Since  Jellerson  had  received  some  criticism  for  not  including  a  naturalist  on 

the  Lewis  and  Clark  expedition,  the  Red  River  expedition  was  to  be  the  first 

American-sponsored  exploring  expedition  to  include  a  trained  naturalist.  Pre- 
sumably Barton,  at  the  University  of  Pennsylvania  at  the  time,  selected  the  list 

of  candidates,  and  Freeman  made  the  final  choice.  The  nod  was  given  to  the  25- 

year  old  medical  student,  Peter  Custis  of  Virginia,  who  had  entered  the  Univer- 

sity of  Pennsylvania  as  a  medical  student  in  1804  and  was  about  a  year  away 

from  his  degree.  His  background  for  the  position  consisted  m  having  attended 

Barton's  inclusive  lectures  on  natural  history.  He  had  no  field  experience  and 

was  not  considered  a  ''naturalist"  in  any  real  sense  of  the  word.  On  this  expedi- 
tion no  provision  was  made  for  proper  scientific  preparation  to  preserve  and 

send  specimens  to  Barton.  Consequently,  Custis  attempted  to  identify  and  de- 

scribe in  the  field  the  plants  he  encountered  either  by  familiarity  or  by  refer- 
ence to  the  few  floras  he  took  with  him,  one  of  which  probably  was  Linnaeuss 

Syslcmu  VcgeiahiUum.  As  might  be  expected,  there  were  names  of  many  lor- 
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Fig.  3.  Raft  with  vegetation  growing  on  it  on  Red  River,  1873.  Archive?  Department,  Noel  Memorial  Library,  Louisiana 

State  University  in  Shreveport,  Shreveport,  Louisiana.  R.B.Talfor  photographer. 

eign  species  contained  in  the  list  of  about  190  plants  that  Custis  described  (Mor- 
ton 1967;  MacRoberts  et  al.  1997).  Because  Custis  could  not  identify  all  of  the  plants 

to  his  satisfaction,  he  collected  26  and  sent  or  took  them  to  Philadelphia  where 
two  of  them  are  known  to  survive  in  the  Barton  collection  (Flores  1984).  Custis 

hsted  these  26  plants  separately  in  his  report,  most  of  which  were  collected  in  the 
extensive  prairies  that  then  existed  north  of  present  day  Shreveport  (Fig.  7). 

Both  Freeman  and  Custis  sent  regular  reports  to  President  Jefferson,  the 

Secretary  of  War  Henry  Dearborn,  and  to  Professor  Barton.  These  were  drawn 

together,  and  Nicholas  King  was  given  the  task  of  redacting  the  accounts,  fits 
redaction  was  published  in  a  very  limited  edition  in  1807,  of  which  only  about 

a  dozen  copies  survive  as  stated  in  an  extensive  account  of  this  publication  by 
Flores  (1984).  The  King  redaction  has  many  errors  and  some  omissions,  which 

Flores  (1984),  using  primary  material,  has  corrected.  The  redaction  in  a  partial 
facsimile  edition  has  been  reprinted  (Adams  1985). 

While  some  historians  were  aware  of  the  expedition  (e.g.,  Jackson  1981),  it 

did  not  get  full  attention  until  Flores  (1984)  published  his  detailed  account.  In 

anthropological  circles,  the  expedition  was  known  because  of  its  descriptions 
of  Native  Americans  encountered  above  the  Great  Red  River  Ral  t  (Morton  1967). 
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FiG.4. Jacques  Nicholas  Bellin  1764  map  of  Natchitoches  region  of  central  Louisiana  showing  the  lowest  raft  on  the  Red 

River  in  the  18th  century.  Archives  Department,  Noel  Memorial  Library,  Louisiana  State  University  in  Shreveport,  Shreve- 

port,  Louisiana. 

In  botanical,  zoological,  and  ecological  circles,  the  expedition  remanied  un- 
known (e.g.,  McKelvey  1955;  Ewan  1967;  Sundell  1979;  Lowery  1974a,  1974b). 

The  expedition  was  unknown  tojoseph  Ewan  (1952, 1969, 1988),  Louisiana  bota- 
nist and  eminent  historian  of  Bartonian  Philadelphia.  Morton  (1967),  using  the 
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Fig.  5.  Map  of  the  "raft  lakes"  along  the  Red  River  created  by  overflow  caused  by  the  Raft.  House  Document  488, 59th 

Congress,  1st  Session. 

King  redaction,  published  the  fhst  account  of  the  plants  observed  by  Custis. 
His  aim  was  to  uiterpret  the  Custis  plant  names  and  notes  and  provide  modern 
identifications  and  nomenclature.  Flores  (1984)  made  the  same  attempt  with 

the  aid  of  Mortons  (1967)  paper  With  the  help  of  James  Mears  at  the  Academy 

of  Natural  Sciences  in  Philadelphia,  Flores  also  located  two  of  the  Custis  speci- 
mens and  made  photographic  reproductions  (Flores  1984:246-247).  MacRoberts 

et  al.  (1997)  reexamined  the  Custis  accounts  using,  by  that  time,  much  better 

botanical  information.  Gilmore  (2002)  in  his  very  important  "Foundations  of 
Southeastern  Botany:  An  Annotated  Bibliography  of  Southeastern  American 

Botanical  Explorers  Prior  to  1824"  brought  together  the  major  works  concern- 
ing the  botanical  aspects  of  the  Freeman  and  Custis  expedition.  As  Morton 
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Fig.  6.  Freeman-Custis  route  up  the  Red  River.  Modified  from  Jackson  (1981,  Fig. 10). 

(1967)  has  rightly  pointed  out,  the  botanical  part  of  the  narrative  isquitc  infor- 
mative, being  the  first  pubhshed  information  concerning  the  native  plants  of 

northwestern  Louisiana  and  south  western  Arkansas,  as  well  as  the  first  descrip- 
tions ol  some  oi  the  plant  communities,  several  of  vvdiich  have  ceased  to  exist  in 

the  area,  e.g.,  canebrakes,  prairies,  and  cedar  forests. 

Till:  SPHClMnNS 

while  it  is  possible  to  make  informed  guesses  about  the  identity  of  the  plants 
that  Custis  listed  and  described  in  his  catalogues  (Morton  f967;  Flores  1984; 

MacRoberts  et  ai.  1997),  it  is  never  possible  to  be  certain  without  a  specimen:  thus 
the  importance  of  the  26  plants  collected  by  Custis  that  were  forwarded  to  Barton. 
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No.  I,  2,  8c  4,.  at  the  Coashatta. 
No.  3.  In  prairies.  No.  5,  every  where  In 

plenty.  The  Coashuua  Indiaos  make  a  decoc- 
tif)ii  v«ith  this  which  ihry  t'rink  at  ihc\r  green 
c-rn  dance,  previous  to  lakinj;  ihe  black  drink. 
I:  i)uke-»  them  vioWntly  jnimediattly  after  drink- 

ing It.  Whether  It  i>  the  emetic  properly  of 
tht  plant,  or  th  ̂ rcat  quantity  of  warm  water 
which  th«  y  drink  thai  causes  ii  lo  operate  so 
soon  js  d'kubilul. 

No,  )5.  Vtry  plentiiul,  particularly  on  (he  de- 
clivities of  the  hiUs, 

No.  7.  The  poor  people  are  said  to  use  the  root 
as  a  substjtt)te  lor  soap.  The  leaves  arc  what 
the  people  of  Campcachy  make  thihr  cordage  of. 

No.  8.  Abutidani  in  the  prairies.  The  root 
is  a  Caddo  remtdy  for  the  convulsions  of  chil- 

dren, 11  at  all  useful  it  is  most  probably  in 
cases  arising  from  worms,  by  its  anthelmintic 

properties. No.  9.  Is  at  tlic  Coashatta. 

No.  10.  A  speceis  of  Mimosa  abundant  in 

prairies. 
No.  11.  Abundant  in  the  prairies. 
No.  12.  A  climber. 
No.  13.  On  the  banks  of  the  river.  The 

leavts  ftaihered  with  an  odd  one. 

No.  H.  Abundant  in  prairies. 
No.  15.  Ax  the  Coubhatta  Village. 
No.  16.  On  1  ake  Badika. 

No   17,  18.  In  the  prairies; 

No.  19.  Vohpodium^  every  where  abundant. 
No.  20  One  of  the  most  abundant  vcgcta- 

bks  in  the  country,   found  in  every  situation. 
No.  21,   Plentiful  in  the  prairies. 
No.  22.  A  small  sbiub  growing  near  the 

head  of  the  great  rafl. 
No.  23.   Found  in  the  prairies. 
No.  24.  Supposed  to  be  a  species  of  Loni' 

cera.     Ii  grows  near  the  Coashatta  village. 
No.  25.    Very  abundant. 
No.  26.   At  the  Coashatta  village. 

Note.     The    above  numbera  refer  to  fpeci- 
mcas  of  the  plantt. 

FiG.7.  Facsimile  copy  of  the  list  of  26  plants  collected  by  Custis  from  the  King  redaction  of  the  Freeman-Custis  reports. 
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The  two  known  surviving  specimens,  which  come  Irom  above  the  Great  Raft  in 

the  prairies  akong  the  Red  River,  are  unusual  for  the  present  flora.  One, 

Veronicastrum  virginicum  (L.)  Farw.,  is  very  rare,  if  extant,  m  houisiana  today, 
and  the  other,  Eiistoma  russcllianum  (fiook.)  G.  Don,  has  never  been  found  in  the 

area  since.  What  were  the  other  "prairie"  specimens  collected  by  Custis;  and,  if 
they  were  extant,  would  it  be  possible  to  envision  the  type  of  prairie  where  they 

occurredi'  Unfortunately,  the  prairies  from  which  these  plants  came  have  long 
ceased  to  exist  and  are  now  known  only  from  old  maps  and  place  names  (Fig.  8). 

THF,  SHARCH 

On  June  12  and  1.3,  2003,  we  made  a  thorough  search  of  all  of  the  specimens  in 

the  Barton  and  Lambert  Herbaria  at  the  Academy  of  Natural  Sciences  m  Phila- 

delphia. The  Barton  Herbarium,  kept  separate  at  the  Academy  of  Natural  Sci- 

ences, consists  of  f674  specimens  originally  housed  at  the  American  Philosophi- 
cal Society  but  moved  to  the  Academy  in  1898  (Pennell  f926).  It  consists  of  many 

specimens  only  a  few  of  which  were  collected  by  Barton  himself.  The  inaprity 

were  collected  by  Frederick  Pursh  (Barnhart  f926).  Barton's  collection  was  pre- 

viously searched  for  the  same  material  by  James  Mears  in  the  early  f980's  with 
the  same  idea  in  mind;  he  found  both  of  the  specimens  mentioned  above  CFlores 

f984).  Our  search  located  three  Peter  Custis  specimens,  the  same  two  from  the 

Red  River  and  one  apparently  from  Virginia.  These  three  specimens  may  have 
been  all  that  were  there  in  1926  when  both  Pennell  (f926)  and  Barnhart  (f926) 

examined  the  collections  or  they  would  have  done  more  than  very  briefly  men- 

tion Custis  in  their  papers.  We  also  examined  the  Aylmcr  Bourke  Lambert  col- 

lection, which  is  the  remains  of  Lamberts  large  collection  purchased  by  Ed- 
ward Tuckerman  and  given  to  the  Academy  m  f842  (Miller  1970).  It  has  a  good 

deal  ol  American  material  but  no  Custis  collections.  This  leaves  24  specimens 
that  have  not  been  located. 

We  do  not  know  what  happened  to  the  other  24  Custis  specimens.  We  only 

know  that  two  of  them  did  get  to  Philadelphia,  then  the  hub  of  American  botany 
(Pennell  1950).  If  two  did,  then  probably  al  I  of  them  did.  If  that  is  so,  then,  where 

are  they  now?  It  is  unlikely  they  were  discarded;  collectors  and  curators  prized 

their  herbaria.  But,  the  fragmentation  and  neglect  of  plant  collections  (includ- 

ing minimal  labeling)  m  the  early  years  of  American  botany  is  well  known 

(Pennell  1950).  For  example,  Frederick  Pursh,  Bartons  part-time  curator  and 

collector  between  f805  and  1809,  took  various  specimens  from  the  Barton  col- 
lection, including  a  significant  portion  of  the  Lewis  and  Clark  collection,  first 

to  New  York  and  then  to  London,  and  many  plants  simply  disappeared  (Ewan 
1952;  McCourt  &  Spamer  2003).  After  Bartons  death  m  f815,  his  collections 

were  warehoused  for  over  80  years  at  the  American  Philosophical  Society  be- 
fore they  were  entrusted  to  the  Academy  of  Natural  Sciences  (Mears  I98f ).  Por- 
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Fig.  8.  Detail  of  Land  Plat  from  1837  of  one  of  the  extensive  prairies  that  existed  in  what  is  today  Caddo  Parish,  Louisi- 

ana. Clerk  of  Court  Office,  Caddo  Parish,  Louisiana. 
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rions  ol  Pursh's  collections  that  he  took  to  England  and  left  to  Lambert  were 
returned  to  the  Academy  in  the  mid-19th  century  (Miller  1970;  Pennell  1950; 
McCourt  &  Spamer  2003).  But  as  any  browser  of  the  Index  Herbariorum  learns, 
specimens  collected  by  famous  botanists  are  scattered  worldwide.  We  would 

like  to  locate  the  missing  specimens  to  better  interpret  the  Red  River  ecology 
prior  to  the  massive  changes  that  occurred  to  the  area  during  the  subsequent 
two  centuries. 
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ABSTRACT 

The  Coker  Arboretum  at  the  University  of  North  Carohna  in  Chapel  Hill  celebrated  its  centennial 

anniversary  m  the  spring  of  2003.  The  festivities  began  with  a  talk  on  botanist  William  C.  Coker, 

which  highlighted  his  humanistic  traits.  This  paper  briefly  describes  the  events  of  the  centennial 

celebration  and  provides  the  full  text  of  the  biographical  presentation  on  Professor  Coker 

RESUMEN 

El  Coker  Arboretum  en  la  Universidad  de  Carolina  del  Norte  en  Chapel  Hill  celebro  su  centenarioen 

la  pnmavera  de  2003.  Las  festi vidades  comenzaron  con  una  charla  sobre  el  boi anico  William  C.  Coker, 

que  subrayo  sus  rasgos  humanos.  Este  articulo  describe  brevemente  los  eventos  de  la  celebracion  del 

centenario  y  aporta  el  texto  complete  de  la  presentacion  biograiica  del  Prolesor  Coker. 

INTRODUCTION 

William  Chambers  Coker  (1872-1953)  was  a  renowned  botanist.  His  legacy  in- 

cludes important  contributions  in  botany  as  well  as  in  horticulture  and  land- 
scaping. He  arrived  at  the  University  of  North  Carolina  at  Chapel  Hill  in  1902 

as  the  newly  appointed  associate  professor  of  botany  in  the  Department  of  Bi- 
ology When  the  Department  of  Botany  was  established  in  1908,  Coker  became 

Its  first  chair  He  set  forward  two  major  objectives:  to  foster  a  knowledge  and 

appreciation  of  nature  among  people  and  to  advance  the  discipline  of  botany. 

Among  Coker's  lifelong  scientific  endeavors,  mycology  would  occupy  center 
stage  and  bring  him  international  acclaim.  Couch  and  Matthews  (1954)  de- 

scribed his  life  and  scientific  accomplishments. 

Coker  was  regionally  known  for  his  expertise  in  planting  trees  in  Chapel 
Hill  and  in  landscaping  school  grounds.  Among  his  efforts  to  beautify  the  UNC 

campus,  he  began  m  1903  to  develop  a  five-acre  arboretum  on  the  northeastern 
edge  of  campus  (Fig.  1).  Planting  the  site  with  trees,  shrubs,  and  vines  native  in 
North  Carolina,  Coker  envisioned  the  collection  as  a  hving  laboratory  for  botany 

students.  Later,  he  added  Asian  species  of  woody  plants.  Today  nearly  575  spe- 
cies of  trees  and  shrubs  provide  an  inviting  refuge  and  a  living  tribute  to  Coker 

^  Edited  with  an  introduction  by  William  R.  Burk  (John  N.  Couch  Biology  Library,  University  of  North  Carolina, 

CB#3280  Coker  Hall,  Chapel  Hill,  NC  27599-3280)  to  whom  correspondence  should  be  sent. 

SIDA21(2):  977-991. 2004 
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Fig.  1  .View  of  the  northern  side  of  the  William  C.  Coker  Arboretum,  University  of  North  Carolina  at  Chapel  Hill,  showing 

the  conspicuous  Walter's  pine  (Wnusg/oira  Walter)— in  center.  (Courtesy  of  Brian  Nalley,  14  April  2003). 
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On  the  occasion  of  the  centennial  of  the  Coker  Arboretum,  the  North  Caro^ 
Una  Botanical  Garden,  the  UNC  Chapel  Hill  Libraries,  and  the  Chapel  Hill 

Museum  hosted  a  series  of  events  in  the  spring  of  2003.  From  mid-March  until 

mid-April,  the  UNC  Libraries  created  several  exhibits,  all  with  a  William  Coker 

theme.  The  signature  display  was  "W.C.  Coker:  Legacy  of  a  Lifelong  Botanist" 
(Fig.  2).  On  11-12  April,  a  two-day  celebration  took  place  m  Chapel  Hill.  On  the 
morning  of  the  first  day,  the  staff  of  the  UNC  Herbarium  presented  a  reception 

and  gave  tours  of  their  facility.  Noon-time  tours  of  the  arboretum  were  followed 
by  a  birthday  party  that  drew  a  large  group  of  attendees  who  watched  several 

distinguished  guests  plant  a  seedling  of  Crataegus  marshallii,  one  of  Coker s 

favorites.  Moving  to  the  Morehead  Planetarium,  the  group  then  hstened  to  a 

number  ot  distinguished  speakers. 

Later  that  day,  the  focus  was  the  Chapel  Hill  Museum's  exhibit  "Coker  Ar- 

boretum: The  First  Hundred  Years."  There,  Mary  Coker  Joslin  (Coker's  niece) 
and  illustrator  Sandra  Brooks  Mathers  signed  copies  of  their  book,  Essays  on 

Willia  m  Chambers  Coher;  Passionate  Botanist  (Joslin  2003).  Although  Drjoshn 

had  previously  presented  a  talk  on  20  March  2003  to  mark  the  publication  of 

the  book,  the  signing  was  the  official  release  date.  Following  this,  Mary  Jane 
and  Woodrow  Burns  and  Florence  and  James  Peacock  graciously  opened  their 

homes  and  gardens  (formerly  part  of  Cokers  estate  in  Chapel  Hill)  with  a  re- 

ception. The  first  day  of  cekd3rations  concluded  with  a  formal  dinner  and  a  lec- 
ture. The  next  day  noted  landscape  gardener  Chip  Cal  laway  entertained  a  large 

audience  with  the  Evelyn  McNeill  Sims  Native  Plant  Lecture  entitled  "North 
Carolina  Natives— Gardeners  and  Their  Gardens."  To  close  the  celebration,  nearly 

150  people  enjoyed  a  luncheon  at  the  North  Carolina  Botanical  Garden.  The  fes- 
tivities aptly  commemorated  not  only  the  founding  of  the  Coker  Arboretum 

but  also  Coker's  tangible  record  of  service  to  the  university  and  to  botany. 

The  following  commentary  presents  a  humanistic  view  of  Wil  liam  Cham- 
bers Coker,  as  related  by  Dr.  Joslin  at  her  20  March  talk.  Filled  with  warmth, 

humor,  and  personal  recollections  of  her  uncle,  the  account  provides  a  glimpse 

of  Coker  as  a  person. 

WILLIAM  CHAMBLR.S  COKHR,  PASSIONATF  BOTANIST 

In  these  heartbreaking  times  of  world  violence  and  domestic  threat  to  our  en- 

vironment, it  IS  good  to  celebrate  the  contributions  of  someone  who  passion- 
ately loved  our  world,  the  real  natural  world,  loved  to  learn  of  it,  teach  ol  it,  and 

preserve  it.  It  is  also  good  for  us  to  smile  and  laugh  a  little,  which  we  may  do  in 

these  next  few  minutes.  Also,  let's  celebrate  the  first  day  of  spring. 
Thank  you  for  allowing  me  to  talk  about  William  Chambers  Coker  (Fig.  3), 

lately  one  of  my  favorite  subjects.  My  obsession  with  this  topic  has  become  so 
obvious  that  when  1  launch  into  an  anecdote  about  him  at  a  lamily  meal,  I  hear 

comments  like,  "Oh,  Oh!  Uncle  Will  again."  What  a  delight  to  have  a  captive  au- 



980 BRIT.ORG/SIDA  21(2) 

im 

Fig.  2.  Louis  Round  Wilson  Library,  University  of  Nortii  Carolina  at  Chapel  Hill,  with  the  library's  William  C.  Coker  exhibit 
banners.  (Courtesy  of  Brian  Nalley,  1 4  April  2003). 



JOSLIN,  WILLIAM  CHAMBERS  COKER,  PASSIONATE  BOTANIST 981 

Fig.  3.  William  Chambers  Coker,  ca.  1940s.  (Courtesy  of  the  John  N.  Couch  Biology  Library,  Botany  Section,  University  of 

North  Carolina,  Chapel  Hill). 
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dience  this  afternoon  who  will  hsten,  1  hope  wilhngly,  to  a  few  stones  about  WC. 

Coker,  some  ot  which  are  not  recorded  in  our  recently  published  Essayson  Will- 
iam Chambers  Cokcr,  Passionate  Botanist  (Joshn  2003),  where  other  tidbits  may 

be  tound.  Incidentally,  I  shall  be  referring  to  our  subject  in  various  ways  accord- 
ing to  context,  using  names  such  as  William  Chambers  Coker,  Will,  Uncle  Will, 

Professor  Coker,  Dr  Coker,  etc.  I  hope  this  will  be  understandable  and  appropriate. 

We  South  Carolinians  have  the  reputation  of  idealizing  selected  ancestors 
or  lami  ly  mem  hers.  I  clearly  remember  an  incident  that  lends  some  credence  to 

that  popular  view.  Some  forty  years  ago,  we  were  visiting  my  mother  in 

Hartsville,  South  Carolina.  Two  of  our  young  sons  were  bumbling  about  to  the 

peril  of  various  objects  in  their  path.  The  younger  child  stopped,  fixed  his  eyes 

on  a  somber  portrait  ot  my  grandfather  that  hung  over  a  fireplace.  The  artist 

had  clothed  him  in  a  dark  suit  and  posed  him  before  an  even  darker  background. 

His  kindly  face  was  bedecked  with  a  flowing  white  beard.  Our  son  grabbed  his 

brother  and  asked,  "Who  is  that?"  Glancing  up,  the  elder  brother  gave  immedi- 

ately what  was  for  him  a  satisfactory  answer  before  they  dashed  on:  "Why  that  s 

God,l  think." 
True,  my  leelmgs  toward  my  uncle,  whom  I  knew  and  loved  well,  are  tinted 

by  admiration  and  affection.  But  maybe,  even  so,  1  can  cast  a  realistic  light  on 

him.  There  was  a  real  W.C.  Coker;  very  human  like  ourselves.  We  need  to  re- 
member this.  1  lis  earthy  humanity  was  a  great  part  of  his  charm.  One  hundred 

and  thirty  years  after  his  birth.  Professor  Coker  has  become  an  h  istoric  figure  at 

the  University  of  North  Carolina,  where  he  left  his  mark.  What  1  hope  to  do 
today  is  to  humanize  him  for  you. 

First,  let's  look  at  some  of  his  character  traits  and  then  attempt  to  breathe 
lile  into  them  with  anecdotes  from  family  oral  tradition  and  from  my  own 

memory's  store.  William  C.  Coker  possessed  a  sense  of  humor  that  was  quietly 
whimsical.  He  was  brilliant,  energetic,  determined,  tenacious,  and  even  pas- 

sionate in  his  work.  He  was  a  stickler  for  accuracy  and  he  expected  the  same 

tenacity  and  accuracy  ot  his  students.  In  his  determination  to  answer  a  botani- 

cal question,  he  went  directly  for  it.  lie  could  ignore  completely  any  inconve- 

nience his  I  loral  quest  might  cause  his  colleagues,  friends,  or  allies  in  the  fam- 
ily. He  took  little  note  of  the  worldly  rank  of  individuals  on  a  societal  scale.  He 

was  modest,  even  shy,  not  waiting  for  or  even  caring  about  recognition  for  his 

work.  Rather,  he  directed  his  energies  toward  getting  the  work  at  hand  done 

quickly  and  quietly  and  moving  on  to  something  else.  He  had  no  time  or  incli- 

nation to  concentrate  exclusively  on  the  fields  of  botany  in  which  he  eady  be- 

came world-renowned,  the  Saprolegniaceae  and  the  fleshy  fungi.  I  lis  interests 
were  broader  than  these  two  fields.  Nor  did  he  have  time  regularly  to  attend 

meetings,  where  he  would  have  periodically  met  with  distinguished  scholars 
and  scientists. 

Though  he  had  no  children  of  his  own,  he  cared  deeply  about  his  greater 
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family:  his  parents,  aunts,  uncles,  cousins,  siblings,  nieces,  and  nephews.  He  was 
himself  a  poet  and  a  collector  of  his  favorite  poet,  Walt  Whitman.  He  deeply 

appreciated  natural  beauty.  He  was  a  conservationist. 
He  was  interested  in  literature  and  the  visual  arts.  He  had  a  good  head  for 

business.  He  was  quietly  generous.  He  had  a  succession  of  dogs  and  to  each  dog 
he  gave  his  devoted  affection. 

Several  anecdotes,  which  you  may  not  yet  have  heard  or  read  may  serve  to 
iflustrate  some  of  these  character  traits.  Some  are  in  our  Essays;  some  are  not. 
First,  I  will  mention  his  whimsical  sense  of  humor.  Those  of  us  who  knew  him 

remember  his  crooked  smile  and  his  chuckle,  but  no  uproarious  laughter.  He 

could  recognize  his  own  loibles. 

In  recounting  a  rebellious  incident  of  his  early  years,  Uncle  Will  smiled  at 

himself  and  at  the  same  time  paid  tribute  to  the  wisdom  of  his  father  John 

Nathaniel  Couch  and  Velma  Matthews  (1954),  two  of  his  former  doctoral  stu- 

dents, described  one  of  their  teacher's  reminiscences.  As  there  was  no  pubhc 

school  at  the  time,  older  children  in  Will's  family  were  usually  sent  to  live  for  a 
time  with  relatives  m  Society  Hill,  South  Carolina,  a  community  fifteen  miles 

away.  There,  they  prepared  for  a  university  education  at  Saint  David's  Academy, 
a  good  classical  school  incorporated  m  1777  by  the  Saint  David's  Society  ot  the 
I^ee  Dee  River's  Welsh  Neck.  Younger  children  were  taught  at  home.  There  was 
for  a  time  in  Will's  home  in  Hartsville,  a  Hve-in  teacher  from  Virginia.  Will  re- 

called that  in  his  early  teens,  he  took  a  dislike  to  th  is  inescapable  lady  under  his 
roof,  liis  reaction  to  her  was  so  strong  that  he  refused  to  pay  attention  to  her 
instruction  or  even  to  do  his  assignments.  The  lady  reported  this  rebellion  to 

his  father,  who  summoned  Wi  1 1  and  calm  ly  offered  him  a  choice:  "Will,  of  course 
you  may  continue  to  pursue  your  studies  respectfully,  or,  if  you  prefer,  you  may 
report  at  6  A.M.  tomorrow  morning  to  our  farm  manager  who  needs  your  help 

in  an  area  essential  to  our  family's  wellbeing."  Will  remained  silent,  but  the  next 
morning  he  reported  for  his  studies  and  afterwards  behaved  himself. 

Uncle  Will  had  a  way  of  softening  a  major  personal  loss  with  a  whimsical 

comment.  One  summer,  Professor  Coker  led  a  company  of  colleagues  and  stu- 
dents on  a  plant  collecting  excursion  in  western  North  Carolina.  At  a  stop  on 

their  return  to  Chapel  Hill,  someone  took  from  the  expeditionary  car  a  large 

box  containing  about  one-third  of  the  priceless  botanical  collection  of  their  foray. 
Rather  than  bemoan  an  irreparable  loss  to  the  University  Herbarium,  Uncle 

Will  chose  to  defuse  the  tragedy  by  understatement  and  by  whimsically  as- 
suming the  role  of  the  disappointed  robber  In  1923,  Coker  (1923)  reported  in 

the  introduction  of  his  book  on  clavarias  that  about  one-third  of  the  collection 
was  lost  through  the  activity  of  a  misguided  thief,  who  fancied  he  had  found 
for  himself  something  of  value. 

Professor  Coker  was  a  stickler  for  accuracy  when  plants  were  concerned. 

He  had  little  patience  with  romantic  ignorance.  When  asked  to  comment  upon 
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an  article  in  the  New  York  Times  in  praise  of  the  Japanese  honeysuckle  that 

pertumcs  late-spring  moonlit  nights  of  the  South,  he  waxed  indignant,  calling 

the  invasive  creeper  a  'I'irst  class  pest,  the  worst  pest  since  the  chestnut  blight." 
Noted  botanist  M.  L.  Fernald  would  later  call  it  "the  yellow  peril  of  the  South." 
The  vine,  Coker  said,  reaches  out  to  throttle,  not  only  shrubs  but  sometimes  a 

considerable  area  ol  woodland,  il  lelt  to  its  own  devices.  Bv  this  torcelul  reac- 

tion,  he  eflectively  dispelled  tor  his  interviewer  the  lancilul  daydream  ot  an 

urban  journalist.  What  would  he  have  said  about  kudzu?  But  that  plant  prob- 
ably would  have  no  romantic  champion. 

The  native  courtesy  ot  Uncle  Will  was  sometimes  sorely  strained  by  the 

inaccuracies  ol  the  botanically  uninitiated.  I  remember  a  campus  walk  with 

Uncle  Will  on  a  kn'ely  spring  day.  A  talkative  lady  with  our  small  party  re- 

marked several  tunes  on  "lunguses."  Rach  time  she  used  that  expression  Uncle 
Will,  always  a  stickler  for  the  correct  use  of  botanical  katin,  would  mutter  in  a 

tone  audible  to  most  ot  us,  it  not  to  the  lady  in  question,  two  clear  syllables, 

"tun'-ji." 

William  U'okcr  was  a  modest,  even  shy  indix'idual,  avoiding  attention  to 
himself  il  at  all  possible.  Family  legends  illustrate  that  this  character  trait  was 

evident  early  in  his  life.  Two  incidences  ring  of  truth. 

When  Will  was  a  small  boy,  someone  at  the  family  breakfast  table  singled 

him  out  lor  praise  tor  some  accomptishment  or  other  There  was  no  means  of 

escape.  A  child  then  could  not  leave  the  family  table  unless  excused  by  a  par- 
ent. So  Will  picked  up  the  large  pancake  on  his  plate  to  cover  his  lace. 

Another  delicious  tamily  story  deals  with  liis  arrival  back  home  after  re- 
ceiving his  Ph.D.  degree  from  The  Johns  Hopkins  University  in  Baltimore.  That 

the  son  ol  a  South  Carolina  tanning  region  could  and  did  earn  a  Ph.D.  in  1901  was 

a  rarity,asourceof  pride  for  thecommunity.  Young  Dr  Will  returned  to  1  lartsville, 

his  home  village,  by  train  on  the  railroad  spur  built  by  local  citizens  to  carry 

manulactured  products  and  supplies  to  and  Irom  the  town.  As  the  train  slowed 

to  stop,  Will  spied  down  the  track,  to  his  horror  a  considerable  crowd  of  friends 

and  relatives  gathered  to  greet  him.  He  even  caught  the  strains  of  the  local  brass 

band  playing  "Hail  the  Conquering  Hero  Comes."  Though  seemingly  trapped,  he 
quickly  devised  an  escape.  Grabbing  his  baggage,  he  descended  from  the  train  on 

the  side  away  from  the  welcoming  committee  and  temporarily  vanished. 

William  Coker  tried  to  ignore  or  to  make  light  of  honors  that  inevitably 

came  his  way  and  which  he  was  obliged  to  acknowledge.  In  194.3,  he  received  a 

letter  inlorming  hi  m  ol  his  election  as  honorary  curator  of  the  Charleston  (South 

Carolina)  Museum.  In  his  response,  he  avoided  the  traditional  formula:  an  ex- 
pression ol  gratitude,  accompanied  by  a  modest  protest  of  unworthiness.  He 

rather  sidestepped  the  whole  issue  by  diverting  attention  from  himself  to  speci- 
mens in  the  museums  collection.  He  vividly  recalled  his  youthful  visits  there 

with  his  father  during  the  years  when  the  family  lived  for  four  winters  m 
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Charleston.  During  these  Charleston  years,  from  1878  to  1882,  Will  was  between 

five  and  nine  years  of  age.  The  honoree  simply  remarked  that  on  a  recent  visit 

to  the  museum  he  was  strucf<  by  the  remarkabfe  fact  that  the  expressions  on 

the  faces  of  the  great  deer  and  the  giant  buffalo  had  not  changed  at  all  in  over 

60  years. 

Coker  took  fittle  note  of  personal  rank  in  the  eyes  of  the  world,  lie  tackfed 

his  work  in  the  chronological  order  of  his  commitment  to  it.  People  had  to  wait 

their  turn.  He  had  agreed  to  submit  landscape  plans  for  the  factory  build i  ngs  ol 

a  prominent  industrialist  in  Durfiam,  North  Carolina.  On  21  October  1915,  the 

gentleman  in  question  wrote  asking  him  to  run  over  and  talk  with  him  about 

his  industrial  park  at  his  earliest  con  vcnience.  N  ine  days  later,  the  botamst-land- 
scaper  answered  the  letter  telMng  the  gentleman  that,  though  he  was  able  to 

leave  the  university  only  at  irregular  intervals,  he  hoped  to  see  him  on  Thurs- 

day or  Saturday  of  the  following  week  "as  he  was  going  to  La  Grange  for  Arbor 

Day  and  may  have  a  lew  minutes  in  Durham  either  coming  or  going."  Later,  as  a 
volunteer  extension  agent  lor  the  university,  he  was  to  design  the  schoof  grounds 

of  this  east  Carolina  farming  community  of  La  Grange. 

While  pursuing  any  current  subject  of  his  botanical  research  and  writing, 
Coker  left  no  stone  unturned  to  collect  al  1  possible  data.  His  eagle  eye  was  sharp 

to  detect  a  plant  of  particularintcrest.  He  recruited  or  pressed  into  service  friends 

who  could  help  him  gather  the  specimens  he  needed.  While  causing  these  vic- 
tims no  little  inconvenience,  strangely  enough,  he  often  infected  them  with  his 

own  enthusiasm. 

On  family  trips,  when  Uncle  Will  was  along,  we  could  plan  for  no  rigid 

schedule,  as  we  expected  an  abrupt  halt  along  the  way  if  he  spotted  something 

special.  1  well  remember  one  particular  occasion.  We  had  traveled  some  dis- 
tance across  a  seven-mile  causeway  over  a  marshy  area  where  the  driver  was 

forbidden  to  stop  or  turn  around.  The  eagle-eyed  botanist  called  a  halt  and  asked 
us  to  drive  on  and  return  for  him  presently,  as  he  needed  to  get  something  on 

the  edge  of  the  swamp.  He  left  the  car,  climbed  over  the  guard  rail  and  let  him- 
self down  into  the  rich  vegetation.  On  our  return,  he  had  not  yet  finished  his 

collection.  We  caught  sight  of  him  at  some  distance  waving  us  on.  Obliged  to 

continue,  we  anxiously  attempted  to  note  some  landmark,  such  as  an  extra  tall 

cypress  tree,  in  the  pristine  vegetation,  where  we  had  last  seen  him.  After  we 

had  made  at  least  two  seven-mile  crossings,  Coker,  pleased  with  his  collection 
and  unapologetic,  was  ready  to  climb  back  over  the  guard  rail  and  return  to 

Hartsville  with  his  trophies.  Lie  then  pressed  them  lor  eventual  addition  to  the 
herbarium  in  old  Davie  Llall  at  UNC. 

During  Wodd  War  11,  when  Coker  (1Q44)  was  preparing  his  classic  article 

on  "The  Woody  Smilaxes  of  the  United  States,"  gasoline  rationing  denied  him 
ready  access  to  the  South  Carolina  low  country,  where  he  needed  to  round  up 

some  key  specimens  he  lacked.  He  leaned  heavily  on  good  friends  there  to  col- 
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lect  for  him.  Repeatedly  and  relentlessly,  he  wrote  his  friends  G.  Robert  Lunzof 

the  Charleston  Museum  and  Frank  Tarbox,  master  horticulturalist  at  Brookgreen 

Gardens  on  Pawlcy  s  Island,  South  Carolina,  to  seek,  find,  dig  up,  press,  and  send 

to  him  dilterent  species  ol  smilax  in  various  stages  of  devefopmcnt.  This  was  no 

small  favor  to  ask.  The  assignment  mvolved  constant  vigilance  lor  growth  stages 

of  the  vines:  male  and  female  flowering  and  subsequent  fruiting.  It  also  meant 

innumerable  sorties  mto  a  tangled  woodland.  Any  woodsman  knows  that  an 

encounter  with  some  sinilax  thickets  can  be  a  very  prickly  experience.  After 

the  specimens  were  gathered,  the  collector  had  the  time-consuming  work  of 
pressingthefreshplants,  packing,  and  mailing  them  to  Chapel  Hi  If  These  tasks, 

strangely  enough,  did  not  seem  to  turn  Lunz  and  Tarbox  against  him— rather 
the  contrary.  Lunz  was,  during  this  period,  an  acting  director  of  the  Chadcston 

Museum  when  Coker  was  made  honorary  curator  and  Tarbox  shortly  after  his 

ordeal  recommended  Coker  to  Mr  Archer  f  I  untington  for  appointment  to  a  terni 

as  a  trustee  of  Brookgreen  Gardens,  where  he  served  for  a  period. 

The  Venus  flytrap  was  another  passion  of  Uncle  Will's.  He  assumed  a  pro- 
prietary role  in  protecting  this  indigenous  North  Carolina  carnivorous  plant, 

whosehabitat  centers  around  Wilmington.  In  November  of  T-)20,  he  sent  to  the 

GcQr{i_ctown  Ti  nics,  Georgetown,  South  Carolina,  an  ad  written  in  the  urgent  style 
ol  someone  in  pursuit  of  a  criminal  at  large  (Coker  f920b): 

Wanicd:  Inloniiatioii  about  Venus'  rlytrap.  One  ol  the  mo.st  reiiiari<able  planis  m  (lie  world,  ealled 

Venus'  Flytrap  because  il  catches  and  digests  living  insects,  was  reported  I  rom  near  Georgetown 
many  years  ago  by  [Stephen]  Klliott  in  his  'Sketch  of  the  Botan\  ol  Sduih  (Carolina  and  Georgia.'  No 
specimen  I  rom  South  Carolina  is  now  known.  Inlormatlon  In  regard  to  the  present  occurrence  of  this 

plant  in  South  Carolina  is  greatly  desired.  Address  W.C.  Coker,  Professor  of  Botany,  University  ol  North 
Carolina,  Chapel  Hill,  N.C. 

Coker  (1928)  subsequently  published  an  article  on  the  "Distribution  of  Venus's 

Fly  Trap"  in  1928,  and  he  was  always  investigating  reports  of  an  extended  range. 
There  was  something  alluring  about  the  passionate  botanists  single- 

minded  devotion  to  plants,  something  akin  to  the  medieval  fioly  Grail  spirit. 

One  somehow  felt  honored  to  be  invited  to  become  a  partner  in  an  important 

quest  that  could  involve  discomfort,  risk,  or  danger  On  23  April  f938,  Coker 

wrote  his  friend,  the  South  Carolina  poet  Archibald  Rutledge,  thanking  him 

for  his  recent  hospitality.  Coker  enclosed  for  Rutledge  one  of  his  own  poems. 

His  letter  expressed  concern  at  the  news  that  Rutledge  had  been  sick,  but  quickly 

moved  to  the  main  question.  The  intrepid  botanist  greatly  needed  to  know 

whether  the  Venus  I  lytrap  was  indeed  to  be  found  in  the  "big  ocean,"  a  local 

term  for  a  botanical  ly  rich  area  near  Rutledgc's  home,  and  was  counting  on  his 
friend  to  find  it.  Rutledge  wrote  to  Coker  in  Chapel  Hi  1 1  of  his  initial  failure.  He 

had  indeed  searched  lor  the  flytrap  one  day,  but  instead  of  his  finding  the  plant, 

he  himself  had  come  face  to  face  with  a  diamond-back  rattler  He  bravely  as- 
sured Coker,  though,  that  he  was  returning  to  the  area  presently,  as  he  knew  the 
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plant  was  there.  Though  the  poet  had  been  sick,  and  though  he  had  encoun- 
tered a  deadly  serpent  in  his  eflort  to  help  his  friend,  the  tenacious  botanist 

kept  his  friend  focused  on  the  most  important  matter  at  hand,  the  location  and 

collection  of  specimens  of  this  plant.  In  responding  to  Rutledge  four  days  after 

the  rattlesnake  letter,  Coker  dutifully  requested  a  word  from  Rutledge  on 

whether  or  not  he  had  been  "bit."  He  ended  the  letter  with  the  remark  that  he 
was  looking  forward  with  much  interest  to  receiving  the  plants  from  Rutledge 

and  that  he  greatly  appreciated  his  continued  mterest. 

In  the  edort  to  verify  information  that  he  needed  for  an  article,  Uncle  Will 

at  times  demanded  the  well-mgh  impossible  of  Miss  Alma  Holland,  later  Mrs. 
C.  Dale  Beers,  tor  numerous  years  his  able  research  assistant  and  coauthor  In 

1919,  he  heard  that  a  species  of  mountain  rhododendron  had  been  found  grow- 
ing natural  fy  in  sandhill  country  bordering  North  and  South  Carolina.  Dr.  Coker 

was  then  at  his  research  desk  in  the  New  York  Botanical  Garden,  where  he 

worked  from  time  to  time  during  university  vacations.  Checking  the  report 

could  not  be  delayed,  as  Coker's  article  on  rhododendron  had  been  thought  to 
be  complete  and  was  already  m  the  hands  of  the  publisher.  Hearing  that  Miss 

Alma  had  not  yet  succeeded  in  verifying  the  plant  s  location  by  correspondence, 

he  urgently  instructed  her  in  a  letter  to  visit  the  area  personally.  She  was  to 

take  the  train  south  to  Rockingham,  leaving  Raleigh  at  5  A.M.  She  was  to  find 

the  plant,  take  specimens,  and  return  the  same  day.  Imagine  the  horror  of  that 

trip.  The  mere  prospect  of  getting  to  Raleigh  to  take  a  train  leaving  at  dawn, 

combined  with  the  automobile  transport  of  1919,  would  have  tempted  a  less 

dedicated  botanist  than  Miss  Alma  simply  to  say,  "f  quit."  The  reflected  August 
heat  in  the  sandhills  can  be  hard  to  take.  You  have  to  keep  dumping  your  shoes 

as  the  hot  sand  sifts  in.  But  our  heroine  succeeded  in  her  quest  and  the  article 

was  published  without  error  Alan  Weakley,  our  able  herbarium  curator  at  UNC, 

discovered  the  evidence.  He  reported  two  herbarium  specimens  of  Rhododen- 

dron minus  labeled  "August  3, 1919,  Richmond  County,  N.C.,  Collector,  Alma 

Holland,"  thus  providing  ample  proof  of  her  strict  obedience  to  orders  and  her 
success  in  accomplishing  her  mission.  Weakley  also  checked  the  issue  of  the 

Journal  of  the  Elisha  Mitchell  Scientific  Society,  where  the  article  in  question 

was  published  and  found  that  Miss  Holland's  proof  of  the  sandhills  Rhododen- 
dron minus  did  indeed  make  the  article  before  it  was  too  late  (Coker  1919).  Our 

magnificent  herbarium  is  a  priceless  archival  research  tool  for  solving  all  sorts 

of  botanical  mysteries. 

Uncle  Will  was  delighted  to  obtain  a  new  plant  and  even  to  read  about  the 

wondrous  plants  of  distant  climes,  epochs,  and  cultures.  Dr  I\aul  Titman,  a  re- 
tired professor  in  Chicago  who  had  studied  with  Coker  in  the  late  1930s  and 

had  returned  to  earn  a  Master's  degree  in  botany  after  his  service  in  World  War 
II,  recorded  for  me  in  December  1998  his  recollections  of  his  old  professor,  which 

included  the  following  incident  illustrative  of  Coker's  enthusiasm  for  plants. 
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Titman  had  described  to  Cokcr  a  particular  kind  of  porcelain  \'ine  that  grew  in 

his  grandmother's  garden  near  Gastonia,  North  Carohna.  Upon  request,  the  stu- 
dent asked  his  grandmother  to  send  a  plant  of  this  coveted  vine  for  the  Arbore- 
tum. Dr.  Titman  reminisced:  "1  still  remember  Miss  Alma  and  Dr.  Coker  run- 

ning through  the  Arboretum,  where  I  was  doing  something,  I  don't  know  what, 
calling  for  me  as  if  they  were  children  at  Christmas,  to  come  quickly,  that  there 

was  a  package  for  me.  And  the  gleam  in  his  eye  when  that  package  was  opened 

and  he  saw  the  anticipated  vine  was  unforgettable."  There  is  no  more  effective 

pedagogical  tool  than  a  teacher's  own  enthusiasm.  Titman  went  on  to  earn  his 
doctorate  in  botany  at  I  larvard.  He  had  planned  to  remain  at  Chapel  Hill  lor 

his  doctoral  studies,  but  his  professor  advised  him  to  seek  instead,  as  he  ex- 

pressed It,  "the  cross-pollination  ol  Harvard."  Or  Cokcr  then  pulled  strings  to 
assure  that  Titman  was  admitted  to  the  doctoral  program. 

I  myself  shall  never  forget  Uncle  Will's  excitement  about  the  present  Wil- 
liam and  I  gave  to  him  when  he  took  the  place  of  my  late  father  at  our  wedding 

in  May  of  1946.  By  a  stroke  ol  good  fortune,  1  found  for  him  a  beautifully  illus- 

trated book  on  an  ancient  Aztec  herbal,  reprinted  under  the  title  7" lie  Badianus 
Manusc  hpt  ([Cruz,  Badiano,  and  Trueblood]  1940).  The  volume  is  America's  ear- 

liest known  book  on  herbal  medicine.  Ardently  hoping  that  it  would  please  him, 

I  watched  with  bated  breath  as  he  unwrapped  his  gift.  His  unfeigned  delight 

with  our  gift  surpassed  my  wildest  dreams.  Ignoring  the  family  hurly-burly 
swirling  around  us,  he  sat  down  to  study  it  with  total  concentration.  1  believe 

that  of  all  the  gifts  1  have  ever  chosen  lor  an  adult,  this  book  was  the  most  ap- 
propriate and  the  most  happily  received. 

Uncle  Will  had  real  affection  lor  some  of  his  colleagues  on  the  faculty,  and 

good  relations  with  most  of  them.  Dr  William  Dc  Berniere  MacNider  opened 

letters  to  Coker  wnth  "Dear  Old  Man."  He  closed  them  with  "Alfectionately,"  or 

"Devotedly,"  or  "Bless  your  heart."  Dr  Dey  of  Romance  Languages  and  Coker 

addressed  each  other  as  "Colonel,"  with  a  complimentary  close  ol  "Very  sin- 

cerely" or  "Most  sincerely  yours."  The  more  formal  "Yours  truly"  was  reserved 
for  business-like  letters.  Among  his  close  friends  were  Collier  Cobb, John  Booker, 
Archibald  Henderson,  George  Coffin  Taylor,  and  our  great  librarian,  Louis 
Round  Wilson. 

With  the  renowned  Professor  Horace  Williams,  relations  were  somewhat 

less  cordial.  Professor  Williams,  it  appears,  was  openly  skeptical  to  his  students 

of  the  laboratory  method  ol  the  sciences  and  ol  the  rigid  demands  for  scholarly 

documentation  in  historical  and  literary  research.  "Oh  those  footnotes  that  Pro- 

fessor Greenlaw  requires,"  he  might  casually  remark.  These  methods  of  research 
he  considered  lar  less  valuable  as  tcxils  for  learning  than  the  Socratic  method, 

which  Protessor  Williams  used  so  successfully  to  arouse  the  curiosity  and  stimu- 

late the  thinking  ol  his  students.  Naturally  this  attitude  caused  some  of  his  col- 
leagues in  science,  history,  and  literature  to  bristle. 
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The  farms  of  Professors  Williams  and  Coker  were  adjacent.  The  Orange 

County  (North  Carolina)  Register  of  Deeds  records  that  Coker  bought  this  land 
from  an  H.H.  Williams  in  1906. 1  feel  sure  that  this  is  the  very  gentleman  under 
consideration  here,  though  I  have  not  definitively  nailed  it  down.  It  would  be 

natural  for  Professor  WiUiaLns  to  retain  a  proprietary  feeling  for  his  former  acre- 
age. The  following  letter  from  WC.  Coker  (1920a)  to  Professor  Horace  Williams 

reveals  quite  a  bit  about  their  relationship.  I'll  read  it  for  you. 
February  2f,  f 920 
Professor  Horace  Williams, 

Chapel  Hill,  N.C. 

Dear  Professor  Williams: 

I  find  that  two  of  your  sheep  have  been  grazing  every  day  on  my  wheat  field  for 

at  least  a  month,  -  in  fact,  spend  nearly  all  of  their  time  on  my  place.  I  ask  that 
you  have  your  sheep  removed  to  some  other  pasture,  where  they  will  not  do 
constant  damage  to  my  crops. 

Yours  truly, 

tWC.  Coker] 

When  asked  by  the  editor  of  the  Chapel  Hill  Weekly,  a  local  newspaper  of  Chapel 

Hill,  for  advice  as  to  how  to  reach  the  ripe  old  age  of  seventy,  one  of  Coker's 
answers  was:  "Marry  the  right  woman  and  manage  always  to  have  around  a 

congenial  dog."  Dogs  were  very  important  in  his  life.  To  each  of  an  almost  un- 
broken succession  of  canine  friends,  he  gave  his  utter  devotion.  And  it  was  am- 

ply returned.  At  their  dinner  table  at  "The  Rocks,"  Aunt  Louise  sat  at  right  angles 
to  him,  on  his  left.  When  she  turned  her  head  to  address  someone  at  the  other 

end  of  the  table,  one  could  observe  Uncle  Will  surreptitiously  passing  a  tidbit 

from  his  plate  to  Tinkerbell  lying  at  his  feet.  Could  this  dinner-sharing  be  one 
reason  why  Uncle  Will  remained  so  pencil  slim? 

One  of  his  more  colorful  canine  friends,  Mickey,  strongly  resembled  the 

famous  Victrola  dog  of  "His  Master's  Voice,"  according  to  our  own  Laurie  Rad- 
ford, one  of  Coker's  former  graduate  students  and  coauthor  of  the  history  of  the 

University  of  North  Carolina  Herbarium  (L.  Radford  and  A.  E.  Radford,  [2000]). 

Mickey  was  as  much  a  one-man  dog,  as  his  master  was  a  one-dog  man.  Uncle 
Will  proudly  wrote  a  niece  that  Mickey  was  the  only  dog  he  had  ever  owned 

who  would  actually  bite.  This  statement  reminds  me  oi  James  Thurber's  de- 
lightful story,  "The  Dog  that  Bit  People."  Thurber  captures  Uncle  Will's  feeling 

toward  Mickey,  his  beloved  friend  who  could  do  no  wrong.  In  Thurber's  tale,  a 

one-dog  lady  replied  to  each  victim's  complaint  with  the  remark  "Yes,  he  does 
love  to  bite  but  remember  this,  he  never  holds  a  grudge." 

There  is  not  enough  time  to  tell  other  cherished  tales  and  memories  of  my 
Uncle  Will.  I  just  hope  that  I  have  been  able  to  humanize  for  you  this  very  vital 



990  BRIT.ORG/SIDA  21(2) 

person  who  walked  the  paths  o(  our  University  for  more  than  fifty  years  and 

did  what  he  could  to  make  our  campus  more  beautilul,  to  interest  us  in  a  great 
variety  ol  plants,  and  to  encourage  us  to  understand  and  conserve  the  wonders 
of  our  native  fields  and  forests.  I  never  think  of  Uncle  Will  without  a  frissori  of 

delight  and  gratitude  for  his  infectious  lo\'c  for  our  natural  world,  i  le,  of  course, 
was  but  one  of  the  considerable  number  ol  extraordmanly  gifted  laculty  mem- 

bers at  Chapel  Hill  during  the  first  hall  of  the  twentieth  century.  If  William 

Coker  were  magically  to  return  to  Chapel  Hill  this  spring,  he  could  scarcely 
avoid  seeing  himself  prominently  displayed.  He  would  doubtless  immediately 

descend  I  rom  the  wrong  side  of  the  train,  so  to  speak,  and  disappear  to  botanize 
incommunicado  in  an  unknowm  North  Carolina  field  or  forest,  or  to  study  in 
some  remote  herbarium  until  all  of  this  nonsense  blows  over. 

Please  do  lorgive  us,  dear  Uncle  Will.  We  simply  cannot  help  ourselves.  You 
arc  irresistible. 
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ABSTRACT 

The  widespread  Ekutherococcus senticosus  (Rupr.  ct  Maxim.)  Maxim,  is  threatened  because  of  over- 
harvesting  of  its  root  bark  for  medicinal  uses.  The  geographically  restricted  E.  hrachypus  becomes 

cndangereddue  to  habitat  loss  in  the  Loess  Phiteau  oi  Chma.  To  lacilitate  the  development  ot  conser- 
\'ation  strategies,  genetic  diversity  of  both  species  was  measured  at  26  isozyme  loci  (12  enzymes). 

Eleuthewcoccus  brachypus  had  a  low  proportion  of  polymorphic  loci  (P^=f9.2%;  P  =131%)  and  low 

genetic  diversity  (H_.  =0.063;  H^. -0.031).  The  genetic  variability  of  the  widespread  E.  senticosus  was 

higher  (P=26.9%:  P  =20.76%;  H.  =0.094;  H^,^=0.059)  than  that  of  the  restricted  E.  hrachypus.  i'opula- 
tion  differentiation  of  /:.  hrachypus  (G^  =0.531)  was  greater  than  that  of  h.  scnl  icosus  (G^  =0.383).  Clus- 

ter analysis  showed  that  populations  of  E.  senlicosus  in  Northeast  or  North  China  are  genetically 

closer  within  each  region  than  between  the  two  regions.  Populations  of  E.  senticosus  in  Northeast 

China  have  a  higher  level  of  genetic  diversity  and  these  populations  need  to  be  conserved  with  greater 

priority.  Populations  of  E.  brcicfiypusin  the  Loess  Plateau  have  been  highly  fragmented,  and  all  popu- 
lations of  the  species  should  be  protected  to  maximize  its  genetic  diversity. 

CHINESE  ABSTRACT 
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INTRODUCTION 

Understanding  ot  the  levels  ol  genetic  diversity  is  important  in  designing  con- 
servation strategies  ior  rare  and  endangered  species  (Holsinger  &r  Gottlieb  1991; 

Hamrick  &r  Godt  1996;  Rieseberg  &  Swensen  1996;  Newton  et  al.  1999; 

Gitzendanner  &  Soltis  2001).  It  is  estimated  that  approximately  3000-4000 
species  (15%)  ol  the  vascular  plants  in  China  are  endangered  or  threatened  (Fu 

&Jin  1992).  Since  the  1970s,  major  cl torts  have  been  made  to  establish  nature 

reserves  to  protect  rare  and  endangered  species  and  their  communities.  At 

present,  lew  studies  have  been  conducted  to  examine  the  genetic  diversity  of 

endangered  species  in  China.  Genetic  data  are  needed  from  model  plant  groups 

in  China  to  help  design  conservation  efforts  when  resources  are  limited. 

Ekutherococcus  senticosus  [=  Acanthopanax  senticosus  (Rupr.  et  Maxim.) 
Harms]  (Araliaceae)  distributed  in  China,  North  Korea  and  Far  East  of  Russia,  is 

commonly  knt^wn  as  Siberian  ginseng  (Soejarto  &  Farnsworth  1978;  Farnsworth 

et  al.  1985;  Duke  1989)  and  is  considered  to  be  of  high  medicinal  value.  It  has  been 

used  for  hundreds  ol  years  in  China  as  a  tome  (I  In  1980).  Studies  have  been  con- 
ducted (e.g.,  Xu  et  al.  1983;  Zhao  et  al,  1990,  1991,  1993)  to  analyze  its  chemical 

constituents.  Polysaccharides  extracted  from  its  leaves  and  roots  have  been  re- 
ported to  inhibit  tumor  cell  proliferation  (Xie  et  al.  1989;  Liang  et  al.  1994)  and  to 

have  antiviral  activity  (Glatthaar-Saalmiiller  et  al.  2001).  Glucosides  (such  as 
liriodendrin)  extracted  from  root  or  stem  bark  have  also  been  reported  to  have  an 

effect  similar  to  those  of  that  of  ginseng  (Panax  spp.)  (Slacanin  et  al.  1991),  or  as 

an  adaptogen  that  exerts  effects  on  both  sick  and  healthy  people  by  "correcting" 
any  dysfunctions  with  no  or  few  side  effects  (Davydov  &  Krikorian  2000).  In- 

dustries have  been  developed  to  manulacture  herbal  products  using  £.  scntkosus. 

Herbal  and  pharmaceutical  producers  have  been  using  material  of  the  species 

collected  from  natural  habitats,  which  has  led  to  rapid  destruction  of  natural 

populations.  Although  the  species  has  a  wide  distribution  in  China,  ranging  from 

the  North  (Shanxi  and  Hebei  provinces)  to  the  Northeast  (Liaoning,  Jilin  and 

Heilongjiang  provinces) (Fig.  1),  it  is  now  listed  in  the  "China  Plant  Red  Data  Book" 
as  a  vulnerable  species  (Fu  &  Jin  1992)  for  its  economical  importance. 

Eleutherococcus  hrachypu^  (Harms)  Nakai  is  a  rare  endemic  species  re- 

stricted to  the  Loess  Plateau  (southeastern  Gansu  and  central  Shaanxi  prov- 
inces) ot  Northwest  China  (Fig.  1),  which  is  heavily  populated  and  has  highly 

fragmented  vegetation.  Elcuthcrococcus  hrachy  pus  is  d  clonal  species  with  small 

populations  (Wang  et  at.,  1997),  but  has  suffered  from  habitat  loss,  and  is  thus 

rare.  Seeds  of  E.  hrachypus  are  usually  not  weft  developed,  requiring  1.5  years  of 
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after-ripening  (Tian  et  al.  1998).  Wang  et  al.  (1997)  reported  that  insect  visita- 
tion was  necessary  for  seed  set.  Yan  et  al.  (1997)  investigated  genetic  diversity  of 

this  species  using  three  populations  from  Yanan  City,  Shaanxi  Province,  and 
reported  that  the  percentages  of  polymorphic  RAPD  bands  v/ere  relatively  low, 
5.4%,  18.5%,  and  27.7%,  respectively 

Both  Eleutherococcus  senticosus  and  E.  hrachypus  are  shrubs  with  similar 

ecological  preferences  of  sunny  habitats,  but  different  in  geographic  ranges. 
Eleutherococcus  senticosus  has  a  wide  distribution,  whereas  E  hrachypus  is  a 
rare  endemic  confined  to  the  Loess  Plateau  of  Northwest  China  (Fig.  1).  This 

paper  assesses  the  genetic  diversity  of  these  two  congeneric  species  with 

allozyme  markers  using  starch  gel  electrophoresis  and  discusses  the  implica- 
tions for  conservation. 

MATERIALS  AND  METHODS 

Sampling 

Five  populations  of  E.  senticosus  from  five  provinces  in  China  and  five  popula- 
tions of  E.  hrachypus  from  North  Shaanxi  to  South  Gansu  were  sampled,  cover- 

ing nearly  the  full  range  of  distribution  of  both  species  (Fig.  1,  Table  1).  Three 

populations  of  three  other  congeners:  Egira/dii  (Harms)  NakaLE.graci/istj'/u.s' 
(WW.  Smith)  S.Y.  Hu,  and  E. sessilijlorus (Rupr.  et  Maxim.)  S.Y.  Hu (Table  1)  were 
included  in  the  UPGMA  cluster  analysis  as  comparisons. 

One  to  two  year  old  twigs  were  collected  in  the  spring  from  about  20  indi- 
viduals in  each  population.  Populations  of  E  hrachypus  were  small  and  the 

boundaries  were  easily  determined.  Samples  were  collected  throughout  the 
populations.  Populations  of  E  senticosus  were  usually  large  with  hundreds  of 
individuals,  and  samples  were  collected  at  an  interval  of  at  lest  50  meters  to 

minimize  the  possibility  of  collecting  two  samples  from  a  single  clone.  The  twigs 
were  then  kept  m  sealed  moist  plastic  bags. 

Electrophoresis 

In  the  laboratory,  the  cut  surface  of  each  twig  was  immersed  i  n  water  and  incu- 

bated in  a  humid  environment.  When  the  first  leaf  appeared,  the  bud  was  re- 
moved and  ground  on  ice  with  grinding  buffer  after  removing  bud  scales.  The 

grinding  buffer  (Tris-malate  grinding  buffer-PVP  solution)  was  prepared  fol- 
lowing Soltis  et  al.  (1983)  with  the  substitution  ol  sodium  bisulfite  for  sodium 

metabisulfite.  DMSO  was  added  to  the  mixture  to  a  final  concentration  of  10% 

before  adjusting  pH  to  7.5.  The  enzyme  solution  was  absorbed  onto  wicks,  which 

were  frozen  (-80°C)  until  electrophoresis.  Electrophoresis  was  carried  out  on 
horizontal  starch  (Sigma  cat  no.  S4501)  gels  at  4°C.  Four  buffer  systems  (elec- 

trode buffer  /  gel  buffer)  were  used  to  assayl2  enzymes  (Wang  1998):  (1)  0.4M 

Citric  acid  trisodium  salt  (pH  adjusted  to  7.0  using  l.OM  HCl)  /  0.02]Vl 

Flistidme'HCl  (pH  adjusted  to  7.0  using  l.OM  NaOLl)  for  aconitate  hydratase 



996 BRIT.0R6/SIDA  21(2) 

Fig.  1.  Distribution  of  Eleutherococcus brachypus  (•)  and  E.senticosus  (▲)  in  China. Open  triangles  and  circles  indicate 

populations  sampled. 

(AGO,  E.  C  4.2.1.3),  fructose-bisphosphate  aldolase  (FBA,  E.  C.  4.1.2.13)  and  glyc- 
eraldehydes-3-phosphate  dehydrogenase  (G3PD,  E.  C.  1.2.1.12);  (2)  0.3M  boric 
acid  CpH  adjusted  to  8.6  using  NaOH)  /  0.015M  Tris  (pld  adjusted  to  7.8  using 
citric  acid)  for  aminopept idase  (AMP,  E.  C.  3.4.11.1),  hexokinase  (HEX,  E.  C.  2.7.1.1 ), 

phosphoglucomutase  (PGM,  E.  C.  5.4.2.2)  and  triose-phosphate  isomerase  (TPl, 
E.  G.  5.3.1.1);  (3)  0.374M  boric  acid  (pH  adjusted  to  8.0  using  EiOEl)  /  0.033M 

Tris+0.005M  citric  acid+0.004M  LiOEl  +0.030M  boric  acid  (or  aspartate  ami- 
notransferase (AAT,  E.  G.  2.6.1.1),  alcohol  dehydrogenase  (AD14,  E.  G.  1.1.1.1)  and 
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Table  1.  Population  localities,  symbols  and  voucher  specimens  of  Eleutherococcus  brachypus,  E. 

senticosus  and  close  congeners. 

Locality Symbol        Voucher  (PE) 

Eleutherococcus  senticosus  (Rupr.  et  Maxim.)  Maxim. 

Mao'ershan,  Shangzini  County,  Heilongjiang  Province 
Changbaishan  Nature  Reserve  of  CAS,  Antu  Countyjilin  Province 

Baishilazi  Nature  Reserve,  Kuandian  County  Liaoning  Province 
Mount  Wutaishan,  Shanxi  Province 

East  Lingshan,  Hebei 

Eleutherococcus  brachypus  (Harms)  Naka 

Nanniwang,Yan'an  City,  Shaanxi  Province 
Nanshan,  Huanglong  County,  Shaanxi  Province 

Yangjiadian,Xunyi  County,  Shaanxi  Province 

Mount  Kongtongshan.Pingliang  CityGansu  Province 

Caijiashan,  Lu'ergou.Tianshui  City,Gan5u  Province 
Eleutherococcus  gracilistylus  (W.W.  Sm.)  S.Y.  Hu 

Angmenkou,  Kanxian  County,  Gansu  Province 

Eleutherococcus  giraldii  (Harms)  Nakai 

Mount  Lianhuashan,  Kanle  County  Gansu  Province 

Eleutherococcus  sessiliflorus  (Rupret  Maxim.)  S.Y.  Hu 

Baishilazi  Nature  Reserve,  Kuandian  County  Liaoning  Province 

S-HLJ 

Zhou  009 S-JL 

Zhou  01 0 S-LN 

Zhou  on S-SX 

Zhou  01 3 
S-HB 

Zhou  014 B-YA 

Zhu  950004 
B-HL 

Zhou  007 B-XY 

Zhou  003 
B-PL 

Zhu  95016 
B-TS 

Zhou  002 

Zhou  006 

Zhou  005 

Zhou  01 2 

NADH^ciiaphorase  (DIA,  E.  C.  1.6.2.2):  and  (4)  0.04M  citric  acici  [pH  adjusted  to 
7.5  using  N-(3-aminopropyl)-morpholine]  /  1:19  dilution  of  electrode  buffer  for 
isocitrate  dehydrogenase  (IDH,  E.  C.  1.1.1.42)  and  shikimate  dehydrogenase  (SKD, 

E.  C.  1.1.1.25).  Enzymes  were  visualized  using  stains  in  agar  overlays  except  for 
AAT  and  AMP  which  were  stained  in  buffer  solutions. 

Data  analysis 

Stained  gels  were  photographed  and  the  banding  patterns  were  then  drawn. 

The  alleles  at  each  locus  were  designated  with  letters  a,  b,  and  c,  from  the  long- 
est migration  distance  to  the  shortest.  The  resulting  genetic  data  (genotypes) 

were  analyzed  with  Biosys-1  (Swofford  &  Selander  1989)  for  each  species.  Eor 

each  population,  the  allele  frequencies,  mean  number  of  alleles  per  locus,  per- 
centage of  polymorphic  loci,  heterozygosity  observed  and  expected  under 

Hardy- Weinberg  equilibrium,  F-statistics  and  unbiased  genetic  similarities/ 

distances  (Nei  1978)  were  computed.  All  the  populations  were  analyzed  to  gen- 
erate a  dendrogram  using  UPGM  A. 

RESULTS 

Twenty-six  putative  loci  from  12  enzyme  systems  were  interpretable  on  the  ba- 
sis of  simple  Mendelian  genetics  (Table  2).  Nineteen  loci  exhibited  polymor- 

phisms in  one  or  both  species.  The  I  requency  of  one  allele  often  dominated  over 
the  others  in  a  given  population  (Table  2). 
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Genetic  diversity  of  E.  senticosus 

There  were  13  polymorpic  loci  m  E.  senticosus  (Table  2).  The  two  regions  of  ac- 
tivity lor  AAT  were  desienated  as  Aat-1  and  Aat'2.  Aat^l  had  2  alleles,  the  rare 

one  Aat-lh  and  the  common  one  Aai-lc.  Aat-2  had  3  alleles,  Aat-2a,  Aat-2b, 

and  Aat-2c  with  Aat-2h  being  the  common  one.  Only  one  locus  was  detected 

for  ADH  with  2  alleles,  Adh-a  and  Adh-h,  which  were  present  in  heterozygos- 

ity with  low  frequencies.  Both  Amp-1  and  A?rip-2  had  2  alleles,  with  the  allele 

frequencies  varying  among  populations.  Dui-l  exhibited  polymorphism  only 

in  the  S-JL  population.  Two  alleles  were  detected  on  G3pd-2  and  Hcx-l,  respec- 

tively. The  rare  alleles  on  Idh-2,  Skd-l  SI?c/-2,  Skd-3^  Tpi-l,  and  Tpi-2  were  unique 
to  this  species.  Locus  duplications  were  observed  on  PGM  and  TPI. 

hlcuihcrococcus  senticosus  maintained  a  higher  level  ol  genetic  diversity. 

The  percentages  oi  polymorphic  loci  ranged  Irom  11,5%  to  30.8%  with  a  mean 

of  26.9%  (Table  3).  The  mean  number  of  alleles  averaged  over  populations  was 

1.26,  and  the  expected  heterozygosity  under  ITardy-Wemberg  equilibrium  av- 

eraged over  populations  was  0.059.  The  population  S-JL  from  Jilin  Province 

(A=1.3;  P=30.8%);  Hc=0.073)  and  the  population  S-LN  from  Liaoning  Province 

(A=1.3;  P=23.T/o;  Uc=0.077)  exhibited  the  highest  genetic  diversity  The  south- 

west peripheral  population  S-SX  from  Shanxi  Pro\'ince  had  the  lowest  CA=1.2; 
P=11.5%;  H,=0.025). 

At  the  species  level,  the  mean  num  bcr  of  alleles  per  locus  was  1.7,  and  26.9% 

o(  the  loci  were  polymorphic.  The  expected  heterozygosity  was  0.094.  The  ge- 

netic diversity  was  maintained  at  13  polymorphic  loci,  especially  at  Amp-1, 

Amp-2,  G3pd-2,  ldh-2,  Skd-3  and  Tpi-1  (Ht>0.2,  Table  4).  Among  these  loci  only 

Amp-I  and  ldh-2  contributed  more  to  interpopulational  than  to 
intrapopulational  variation  (G.sf>0.5).  Of  the  mean  total  genetic  diversity 

(H(=0.094),  only  38.3%  was  maintained  within  populations  (Hi=0.058, 
Ds,=0.036). 

Genetic  diversity  of  E.  btachypus 

There  were  10  polymorphic  loci  detected  in  live  populations  of  this  species 

(Table  2).Aat-la  wasunic[uc  to  B-XY  population.  The  alleles  of  Aat-2a  and  Acit- 

2c  were  infrequent.  Aco-la  was  common  in  B-XY  population  but  rare  or  absent 

in  the  other  populations.  The  unique  allele  Adh-c  was  present  in  heterozygos- 

ity with  low  trequencies.  Diu-2b  and  Dia-2c  were  characteristic  ot  this  species, 
which  exhibited  intrapopulational  variation.  Nearly  complete  divergence  of 
alternative  allele  lixation  was  found  at  the  three  loci  of  IDH  between  if. 

hrachypus  and  E.  senticosus.  Locus  duplication  was  not  observed  at  PGM.  In- 

stead, both  loci  Pgni-1  and  Pgm-2  wx^-e  polymorphic. 
The  genetic  diversity  oi  E.  hrachypus  at  the  populational  level  was  relatively 

low  compared  to  that  ol  E.  senticosus  (Table  3).  The  percentage  of  polymorphic 
loci  varied  I  rom  3.8%  to  23.T}o  with  a  mean  of  f  3.1%.  The  mean  num  ber  of  alleles 
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Table  2.  Allele  frequencies  in  10  populations  of  Eleutherococcus  brachypus  and  E.senticosus  (N  indi- 
cates sample  size). 

Allele 

Populations 

Locus Eleutherococcus  brachypus Eleutherococcus  senticosus 

B-TS 
B-PL B-XY 

B-YA B-HL S-HU S-JL 5-LN s-sx S-BJ 

(N) 20 
19 15 

14 
20 19 

20 

20 20 20 

Aat-1 
a - - 

0.033 
- - - - - - - 

b _ - - - - - 
0.200 0.175 

- - 

c 1.000 1.000 
0,967 1.000 1.000 1.000 0.800 0.825 1 .000 

1.000 

Aat-2 
a - - - 

0.036 
- 

0.132 
- - - - 

b 0.950 1.000 1,000 0.964 0.900 0,868 
0.975 1.000 1.000 1.000 

c 0.050 
- - - 

0.100 
- 

0.025 
- - - 

Aco  1 a - - 
1,000 0.071 - - - - - - 

b 1.000 1.000 - 0.929 1.000 1,000 1.000 1.000 1.000 1.000 

Aco-2 
a 1.000 1 .000 

1 ,000 1.000 1.000 1.000 1.000 1.000 1,000 1.000 

Adh a 0.050 0.026 - 0.071 0.025 - 0.100 - - 
0,075 

b 0.950 0.947 1,000 0.857 0.975 1.000 0.900 1.000 1.000 0,925 

c _ 0.026 - 
0.071 

- - - - - - 

Amp-] 
a _ 

0,026 
- - - 

1.000 
0.750 0.275 0.150 0,975 

b 1.000 0.974 1,000 1.000 1,000 - 0.250 0.725 0.850 0.025 

Amp-2 
a - - - - - 

0,447 
0.300 

- 0.025 - 

b 1.000 1.000 1.000 1.000 
1.000 

0,553 0.700 1.000 0.975 
1.000 

Dia- 1 
a 1.000 1.000 1,000 1,000 

1.000 
1,000 0.925 1.000 

1.000 1.000 

b — - - - - 
0.075 

- - - 

Dia-2 
a 0.850 0.789 0.933 0.286 1 .000 

1,000 
1,000 

1.000 1.000 1.000 

b 0.075 0.105 0.033 0.357 
- - - - - - 

c 0.075 0.105 0,033 0.357 
- - - - - - 

Fba a 1.000 1.000 1.000 
1.000 1.000 1.000 1.000 1.000 

1.000 1.000 

G3pd- 1 
a 1.000 1.000 1.000 1.000 1 .000 1.000 1,000 

1.000 
1.000 

1.000 

G3pd-2 
a 0.150 1.000 1.000 - 

0.050 
- - 0.300 - 

0.350. 

b 0.850 _ - 
1.000 0.950 

1.000 1.000 0.700 1.000 0.650 

Hex-1 
a 1.000 1.000 1.000 1.000 0,950 

1.000 0.950 0.950 
0.975 

1.000 

b _ _ - - 
0.050 

- 
0.050 0.050 

0.025 

- 

Hex-2 
a 1.000 1.000 1.000 

1.000 1.000 1.000 1.000 1.000 
1.000 1.000 

ldh-1 
a _ - - - - 1.000 1,000 1.000 

1.000 1.000 

b 1.000 1.000 
1.000 

1.000 1 .000 - - - - - 

ldh-2 
a - - - - - 1.000 

1.000 1.000 0.050 
0.175 b 1,000 1.000 1.000 1.000 1.000 

- - - 0.950 
0.800 

c _ _ _ - - - - - - 0.025 

ldh-3 
a - - - - - 

1.000 
1.000 1.000 1.000 1.000 

b 1.000 1,000 
1.000 

1.000 1.000 - - - - - 

Pgm-1 
a 0.300 - - - 0.100 - - - - - 

b 0.700 0,947 1.000 1.000 0.750 1.000 
1.000 

1.000 1,000 1.000 

c ^ 0.053 - - 
0.150 

- - - - - 

Pgm-2 

a 0.950 1.000 1.000 1.000 1.000 1.000 1 ,000 1.000 
1,000 

1.000 

b 0.050 - - — — — 



1000 BRIT.ORG/SIDA  21(2) 

Table  2.  continued 

Locus 

Populations 

Allele Eleutherococcus  brachypus Eleutherococcus  senticosus 

5kd  1 a 

Skd-2 
a 

b 

Skd-3 
a 

b 

c 

Tpi-1 

a 

b 

c 

Tpi-2 

a 

b 

Tpi-3 

a 

Tpi-4 

a 

.000 .000      1 .000 .000 .000 
.000 .000      1.000  1.000 

0.053  -  -  - 

1.000       1.000      1.000       1.000      1.000      0.947  1.000  1.000  1.000 

0.132  -  -  0.025 

1.000       1.000      1.000       1.000      1.000      0.868  1.000  1.000  0.900 
0.075 

0.300  - 
1.000       1.000      1.000       1.000      1.000      0.684  0.950  0.400  1.000 

-----             0.316  0.050  0.300  - 

1.000       1.000       1.000       1.000       1.000       1.000  0.900  0.950  1,000 

-----             -  0.100  0.050  - 

1.000       1.000      1.000       1.000      1.000       1.000  1.000  1.000  1.000 

1.000       1.000      1.000       1.000      1.000      1.000  1.000  1.000  1.000 

1.000 

1 .000 
0.500 

0.500 

0.025 

0.950 

0.025 
1.000 

1.000 

1 .000 

Table  3. Genetic  variability  at  26  loci  In  the  populations  of  Eleutherococcus  brachypus  and  f,  senticosus 

(standard  errors  in  parentheses).  N  Indicates  the  sample  size  per  locus;/\  indicates  the  mean  num- 

ber of  alleles  per  Ioclis;P  Indicates  the  percentage  of  polymorphic  loci*;Ho  indicates  the  observed 

heterozygosity;and  He  indicates  the  expected  heterozygosity  under  Hardy-Weiberg  equilibrium.** 

Population N A P 

Ho 

He 

Eleutherococcus  brachypui ' 

B-TS 20 1.3(0.1) 
23.1 

0.013(0.008) 0.048(0.021) 

B-PL 19 
1 2(0.1) 11.5 0.014(0.009) 0.024(0.015) 

B-XY 15 
1 1(0.1) 3.8 0.005(0.004) 0.008(0.006) 

B-YA 14 1 2(0.1) 11.5 0.047(0.029) 0.045(0.028) 

B-HL 20 
1 2(0.1) 15.4 0.006(0.004) 0.032(0.018) 

Mean 1 2 
13.06 

0.017 0.031 

Species  level 88 1 5(0.1) 
19.2 0.016(0.009) 0.063(0.026) 

Eleutherococcus senticosus 
S-HU 19 1.2(0.1) 19.2 0.030(0.017) 0.059(0.027) 

S-JL 20 1.3(0.1) 30.8 0.012(0.007) 0.073(0.025) 

S-LN 20 1.3(0.1) 
23.1 0.042(0.027) 0.077(0.034) 

S-5X 20 1.2(0.1) 11.5 0.019(0.011) 0.025(0.013) 

S-BJ 20 1,3(0,1) 19.2 0.012(0.006) 0.062(0.028) 

Mean 1.3 20.8 0.023 0.059 

Species  level 99 1.7(0.1) 26.9 0.023(0.007) 0.094(0.029) 

Note.  *  A  locus  is  considered  polymorphic  if  the  frequency  of  the  most  common  allele  does  not exceed  0.95 

**  Unbiased  estimate  (see  Nei  1978) 
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Table  4.  Genetic  diversity  across  populations  of  E.  brachypus  and  £  senticosus.  /-/,  indicates  the  total 

gene  diversity;  H^-  indicates  gene  diversity  within  populations;  D^-  indicates  the  gene  diversity  be- 
tween populations;and  G,  is  the  ratio  of  0  7^^ 

Locus 

H, 

Hs Ds. 
G., 

Eleutherococcus  brachypus 

Aat-1 
0.013 0.013 0.000 

0.000 

Aat^2 
0.072 0.069 0.003 

0.042 
Aco-1 

0.337 0.027 0.310 
0.920 

Adh 0.105 0.101 0.004 0.038 

Amp-] 
0.010 0.010 0.000 

0.000 

Dia-2 
0.378 0.282 0.096 0.254 

G3pd-2 
0.493 0.070 

0.423 0.858 

Hex-] 
0.020 0.019 

0.001 0.050 

Pgm-1 
0.218 0.185 

0.033 0.151 

Pgm-2 

0.020 0.019 
0.001 0.050 

Mean 0.064 0.030 

Eleutherococcus  senticosus 

0.034 0.531 

Aat-1 
0.139 0.122 0.017 0.122 

Aat-2 0.061 
0.055 0.006 0.098 

Adh 0.068 0.064 0.004 0.059 

Amp-] 
0.466 0.215 0.251 

0.539 

Amp-2 
0.261 0.192 

0.069 0.264 

Dia-  ] 
0.030 0.028 

0.002 0.067 

G3pd-2 
0.226 0.175 

0.051 
0.226 

Hex-] 
0.049 0.048 0.001 0.020 

ldh-2 0.461 0.085 0.376 0.816 

Skd-2 
0.021 0.020 0.001 0.048 

Skd-3 0.254 0.182 0.072 0.283 

Tpi- 1 
0.342 0.257 0.085 0.249 

Tpi-2 
0.058 0.055 0.003 

0.052 
Mean 0.094 0.058 0.036 0.383 

averaged  over  populations  was  1.2,  and  the  expected  heterozygosity  under 

Hardy- Weinberg  equiUbrium  averaged  over  populations  was  0.031.  The  popu- 
lation B-TS  from  Tianshui,  Gansu  Prcwince,  showed  the  highest  genetic  diver- 

sity (A=1.3;  P=23.1%;  H(>=0.048),  while  the  population  B-XY  from  Xunyi,  Shaanxi 
Province,  showed  the  lowest  diversity  (A=l.l;  P=3.8%;  He=0.008). 

Eleutherococcus  brachypus  exhibited  an  average  of  1.5  alleles  per  locus,  and 

19.2%  of  loci  were  polymorphic  (Tables  3  c^  4).  The  expected  heterozygosity 

under  Hardy- Weinberg  equilibrium  was  0.063.  The  genetic  diversity  was  main- 
tained at  10  polymorphic  loci,  notably  at  Aco-J,  Dia-2,  G3pd-2  and  Pgm-1.  The 

mean  total  gene  diversity  (H^)  was  0.064.  Nearly  half  of  the  total  genetic  diver- 

sity occurred  withm  populations  (Hs=0.030).  Among  the  loci  with  high  Ht  val- 
ues, Dia-2  and  Pgm-1  showed  most  genetic  variation  within  populations  (Gsi 
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was  0.254  and  0.151,  respectively),  while  Aco-KG,t^0.858)  and  G3pd-2 

(Gsf=0.920)  showed  genetic  variation  primarily  among  populations. 

Relationships  among  populations 

Genetic  identity  between  populations  within  each  species  was  higher  than  0.9, 

and  the  genetic  distances  were  lower  than  0.09  (Table  5).  The  average  distances 
between  the  populations  were  0.043  (±0.028)  and  0.047  (±0.019)  for  E. 

hrachypu^  and  E.  senticosus,  respectively  The  dendrogram  generated  from  ge- 

netic identity  data  using  UPGMA  (Fig.  2)  showed  that  populations  of  £. 
scnticosus  from  Northeast  China  were  more  similar  to  one  another  than  with 

those  from  North  China.  The  population  B-XY  of  E  hrachypus  differentiated 
most  significantly  from  other  populations  of  the  species. 

DISCUSSION 

Overall  genetic  diversity  within  species 

The  levels  ol  allozyme  variation  in  E.  senticosus  and  E  hrachypus  were  rela- 

tively low  at  both  species  and  populational  levels  in  comparison  with  those  of 

other  species  with  similar  attributes  (Hamrick  &  Godt  1990).  For  example,  P.s 

(26.9%)  and  H^s  (0.094)  of  E.  senticosus  were  about  half  the  averages  (64.7%  and 
0.177,  respectively)  of  woody  plants  at  the  species  level.  Hamrick  &  Godt  (1996) 

reported  an  average  within  species  heterozygosity  (H,-,)  for  widespread  and 

endemic  species  of  0,202  and  0.096,  respectively  The  H,,,  for  the  widespread  E 

senticosus  was  0.094  and  that  of  the  restricted  endemic  species  E  hrachypus 
was  0.063.  The  allozyme  heterozygosity  witlnn  each  of  the  two  Elcuthcrococcu 

is  thus  considerably  lower  than  the  averages  reported  in  the  literature. 

The  percentages  of  polymorphic  allozyme  loci  reported  in  this  study  cor- 

respond well  to  DNA-RAPD  polymorphism  m  E  hrachypus  (3 B~23.l%  vs  5.4- 
27.2%,  Yan  et  al.  1997),  but  differ  sharply  from  those  of  E  senticosus  (11.5-30.8% 

vs  91.3-97.6%,  Dai  et  al.  1998).  Mowever,  the  report  of  highly  polymorphic  RAPD 
bands  m  E  .senticosus  likely  represents  an  overestimate  because  amplification 

failure  Irom  some  individuals  was  mterpreted  as  a  lack  of  bands  by  Dai  et  al. 

(1998).  Our  allozyme  data  seem  to  be  more  reliable  in  presenting  the  overall 
genetic  diversity  of  the  species  investigated. 

Levels  of  genetic  diversity  between  species 

There  is  significant  disparity  between  E  hrachypus  and  E  senticosus  m  overall 

genetic  diversity  (Tables  3  &  4),  with  E  senticosus  mamtammg  a  higher  level  of 

genetic  diversity  than  E  hrachypus.  These  two  species  appears  to  be  closely  re- 

lated, but  not  sister  taxa.  They  differ  in  several  characters  that  may  influence 

genetic  diversity  First,  they  have  highly  different  distributional  ranges. 
Eleuiherococcus  senticosus  is  widespread  across  several  thousand  kilometers, 

from  North  to  Northeast  China  and  adjacent  countries  (North  Korea  and  Far 

East  of  Russia).  By  contrast,  E  hrachypus  is  restricted  to  the  Loess  Plateau  of 

s 
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Table  5.  Matrix  of  Nei's  (1 978)  unbiased  genetic  identity  (below  diagonal)  and  distance  (above  di 
agonal)  between  populations  of  £  brachypus  and  E.  senticosus. 

B-TS 
B-PL         B-XY 

B-YA B-HL 

S-HU        S-JL 

S-LN 
S-SX S-BJ 

B-T5 0.032       0.074 D.013 0.002 0.199       0.169 0.154 0.090 

0.147 B-PL 0.969 0.040 0.048 0.039 0.239       0.210 0.170 0.128 0.157 
B-XY 0.929 0.961 1089 0.080 0.289       0.258 

0.216 
0.171 0.204 

B-YA 0.987 0.953       0.914 0.017 0.211        0.181 
0.170 0.101 0.163 

B-HL 0.998 0.962       0.923 3.983 0.193       0.164 0.152 
0.086 0.146 

S-HU 0.820 0.788       0.749 3.810 0.825 
0.009 0.039 0.079 0.050 

S-JL 0.844 0.811        0.772 3.834 0.848 0.991 0,025 0.057 0,050 
S-LN 0.857 0.844       0.806 3.843 0.859 0.962       0.975 0.053 

0,070 
S-SX 0.914 0.880       0.843 3.904 0.918 0.924       0.944 0.948 0.041 

S-BJ 0.863 0.855       0.815 3.849 0.864 0.952       0.951 0.933 0.960 

E.hra.czhypus        T 

B-XY 

B-YA 

1 
r 

B-PL 

4j 
B-TS 

I B-HL 

S-HLJ 

S-JL r[ 
E. sentxcosu 

S-LN 

S-HB 

S-SX 

E . girBldii 

4 

E .  grrac 

E .  sesi 

Gene 

00 

zlltstylus 

1 
tic  dist; 

0.20 0 .15 0. 10 0.05                         0. 
ince 

Fi6. 2.  Cluster  analysis  (UPGMA)  of  populations  oUleutherocoaus  based  on  Nei's  unbiased  genetic  distance. 

southeastern  Gansu  Province  and  central  Shaanxi  Province.  Another  major  dif- 
ference IS  the  breeding  system.  Eleutherococcus  senticosus  is  reported  to  be 

trioecious  and  protandrous  (Liu  et  al.  1997a,  1998).  But  because  individuals  with 

hermaphroditic  flowers  are  very  rare  (Liu  et  al.  1997b),  this  species  is  function- 
ally dioecious  with  insect-mediated  outcrossing  (Liu  et  al.  1998a). 

Eleutherococcus  brachypus  has  hermaphrodite  flowers.  Both  selfing  and  insect- 
mediated  outcrossing  are  important  in  its  sexual  reproduction.  Similar  to  £. 
senticosus,  anthers  of  E.  brachypus  start  to  shed  pollen  at  least  five  days  before 
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the  receptivity  of  stigmas  of  tfie  same  flower  (Wang  et  al.  1997),  suggesting  out- 

crossing, Wang  et  al.  (1997)  proposed  that  "outcrossing"  within  local  popula- 
tions may  represent  selling  in  a  broad  sense  because  local  populations  may  be 

ramets  of  a  single  clone.  But  our  study  has  shown  that  there  is  genetic  variation 

within  local  populations.  Thus  the  interpretation  of  a  local  population  to  be  a 

group  ol  ramets  Irom  a  single  clone  is  not  supported  (also  sec  Yan  et  al.  1997). 

The  degree  ol  human  impact  may  also  explain  the  difference  in  genetic 

diversity  between  these  two  species.  The  populations  of  E.  senticosus  assayed  in 

this  study  have  not  suffered  serious  disturbance  because  they  were  mostly  in 

nature  reserves.  In  contrast,  all  populations  of  E  hrachypus  sampled  were  seri- 
ously disturbed,  and  they  were  finely  fragmented  due  to  land  reclamation  for 

farming. 

Genetic  diversity  among  populations 

Considerable  genetic  variation  was  detected  among  populations  (Table  3).  The 

level  of  genetic  diversity  varies  across  localities  in  E  senticosus.  The  population 

S-LN  in  Liaoning  Province  is  the  center  of  the  present  distribution  of  this  spe- 
cies, and  the  genetic  diversity  (He)  is  highest.  The  population  S-SX  in  Shanxi 

Province  is  peripheral  and  its  genetic  diversity  is  the  lowest.  This  pattern  has 

also  been  reported  in  many  other  plant  species  (sec  Crawford  1990;  Hamrick  & 
Godt  1996). 

In  E.  hrachypus,  however,  the  Tianshui  population  (B-TS)  near  the 
westernmost  range  of  the  species  has  the  highest  genetic  diversity,  whereas  the 

Xunyi  population  (B-XY)  near  the  distributional  center  shows  the  lowest  level 
of  genetic  diversity  This  unusual  pattern  may  be  due  to  a  greater  impact  of 
human  disturbance  on  E  hrachypus. 

Implications  for  conservation 

In  fclcul  hcrocot  ties  senticosus  in  China,  populations  near  the  distributional  cen- 

ter have  a  higher  level  of  genetic  variation.  From  this  center  to  the  periphery, 

polymorphism  decreases.  The  low  genetic  diversity  in  the  populations  of  North 

China  is  expected  due  to  their  peripheral  positions.  When  the  entire  distribu- 

tional range  (including  the  Var  Fast  of  Russia)  is  considered,  the  population  S- 

HLJ  is  also  central.  The  relatively  low  genetic  diversity  of  this  population  sug- 
gests that  it  may  have  suffered  from  genetic  loss.  Population  destruction  of  E 

senticosus  has  been  serious  in  Heilongjiang  Province. 

Although  the  genetic  structure  of  E  senticosu.shas  not  been  seriously  dam- 
aged, overharvesting  should  be  prevented  to  maintain  the  sustainability  of  this 

species.  Recent  establishment  of  nature  reserves  m  Northeast  China  (the  center 

of  genetic  variation  of  this  species  in  China)  has  been  successful  m  protecting 

some  populations  of  E  senticosus.  Demographic  investigation  outside  the  re- 
serves every  few  years  is  needed  to  determine  the  reduction  rate  of  populations. 
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If  it  IS  rapic],  use  of  this  species  should  be  controlled,  and  ex  situ  conservation  of 

special  genetic  resources  may  be  adopted  in  nearby  nature  reserves. 
Conservation  of  E.  hrachypus  is  urgent  because  considerable  genetic  loss 

has  occurred.  No  significant  correlation  has  been  found  between  genetic  differ- 

entiation of  populations  and  their  geographical  distances  from  the  distribu- 
tional center,  suggesting  that  genetic  structure  has  been  altered.  The  vegetation 

of  the  Loess  Plateau  has  been  seriously  fragmented.  In  order  to  maximize  the 

conservation  of  genetic  diversity  all  natural  populations  should  be  protected. 

If  nature  reserves  are  to  be  established  to  conserve  populations  ot  this  impor- 
tant species,  priorities  should  be  given  to  those  in  southern  Gansu  Province, 

where  genetic  diversity  is  high  and  habitat  loss  is  serious. 
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ASBTRACT 

Laboratory  experiments  were  earned  out  in  England  to  test  the  specificity  and  environmental  require- 
ments of  a  Peruvian  isolate  of  the  fungus  Puccinxa  lankinaeFarlow,  known  to  attack  the  invasive  plant 

LanUina  camara  L.  a  serious  problem  m  Galapagos,  Eight  species  of  plants  representing  five  families 

w/ere  inoculated  with  the  fungus  and  kept  in  a  dew  chamber  for  48  hours.  Lantana  peduncularis 

Andersson  and  Lantana  camara  were  sourced  from  Galapagos;  other  species  related  to  Lanlana  were 

sourced  from  other  places.  Dew  periods  of  5, 8, 11, 14,  and  20  hours  were  tested  to  determine  the  period 

necessary  for  basidiospore  formation  and  host  infection.  Only  Lantana  camara  from  Galapagos  and 

Peru  developed  visible  symptoms  6  days  after  inoculation  and  after  15  days  sori  were  fully  developed. 

No  non-target  species  developed  macroscopic  symptoms.  Most  importantly  the  rust  did  not  attack  the 

closest  host  relative  from  Galapagos,  the  endemic  Lantana  peduncularis.  Eight  hours  m  the  dew  cham- 
ber was  enough  to  induce  basidiospore  formation  and  host  infection,  but  times  up  to  20  hours  induced 

progressively  more  sori.  Altliough  we  have  not  completed  yet  the  experiments  to  determine  the  host 

range  specificity  P  lantanae  shows  promise  as  a  biocontrol  agent  for  Lantana  camara  in  Galapagos. 

Key  words:  Lantana  peduncularis,  Lantana  camara.  Puccinia  lantanae,  rust,  biocontrol,  Galapagos 

RESUMEN 

Se  realizaron  experimentos  de  laboratorio  en  Inglaterra  para  determinar  el  nivel  de  especilicidad  y 

requerimientos  ambientales  del  hongo  Puccinia  lantanae  Fadow  como  potencial  agente  de  control 

biologico  de  la  especie  invasora  Lantana  camara  L.  en  Galapagos.  Ocho  especies  de  plantas 

pertenecientes a  cincofamiliasrelacionadas a  L.  camara, fueron  inoculadas con  pustulas del  hongo  y 
mantenidas  durante  48  horas  en  la  camara  de  rocio.  Lantana  peduncularis  Andersson  y  Lantana 

camara  fueron  colectadas  en  Galapagos,  las  otras  especies  relacionadas  con  Lantana  se  obtuvieron 

en  otros  lugares.  Para  determinar  el  periodo  de  rocio  necesario  para  la  produccion  de  basidioesporas, 

las  plantas  de  L.  camara  fueron  inoculadas  y  sometidas  a  diferentes  periodos  de  rocio  (5,  8, 11, 14,  20 
horas).  Puccinia  lantanae  se  desarrollo  y  afecto  linicamente  a  L.  camara  proveniente  de  Galapagos  y 

Peru.  Los  sintomas  aparecieron  seis  dias  despues  de  la  inoculacion  y  a  los  13  dias  las  pustulas 

estuvieron  completamente  desarroUadas.  No  se  detectaron  sintomas  macroscopicos  en  las  otras 

especies,  principalmente  en  la  endemica  L  peduncularis  que  es  la  especie  mas  cercana.  Puccinia 
lantanae  fue  capaz  de  esporular  e  infectar  L  camara  luego  de  ocho  horas  de  rocio;  el  mayor  grado  de 

infeccion  y  desarrollo  de  pustulas  se  obtuvo  dentro  de  las  20  horas  de  rocio.  No  se  han  realizado  todas 

las  pruebas  necesanas  para  determinar  si  el  nivel  de  especificidad  es  adecuado  para  liberar  el  agente, 

sm  embargo  hasta  el  momento,  R  lantanae  se  muestra  como  un  potencial  agente  de  control  biologico 
de  L,  camara  para  Galapagos. 

SIDA  21(2):  1009-1017. 2004 
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INTRODUCTION 

Lantana  camara  (Verbcnaceae),  an  ornamental  shrub,  native  to  tropical  America, 

is  now  tound  in  most  tropical  and  subtropical  regions  of  the  world.  It  is  not 

only  widespread  but  it  is  also  generally  considered  to  be  a  major  pest  of  agri- 
cultural and  natural  areas (Thaman  1Q74).  The  L.  camara  complex  will  tolerate 

a  wide  range  of  climates.  It  can  be  found  at  altitudes  between  sea  level  and  up  to 

2000  meters,  and  between  45°  N  to  45°  S.  It  flourishes  in  both  dry  and  wet  re- 
gions, growing  on  mountain  slopes,  along  coastal  areas  and  in  val  leys.  It  is  some- 

what shade  tolerant  and  thus  can  become  the  dominant  understory  plant  in 

open  forest  and  tropical  tree  crops  in  its  weedy  range  (f^olm  et  al.  fQ77).  Repro- 
duction is  by  seeds  that  are  spread  via  frugivorous  birds,  and  short  distance 

spread  is  by  the  rootmg  of  horizontal  stems  in  contact  with  the  soil. 

Lantana  camara  was  first  introduced  as  an  ornamental  into  Idoreana  Is- 

land in  the  Galapagos  Archipelago  in  1938  (Cruz  et  al.  1986),  and  has  since  spread 

or  been  carried  to  other  islands,  including  Santa  Cruz.  The  dense  thickets  cre- 

ated by  this  invasive  weed  impact  not  only  the  indigenous  flora  but  also  fauna 

(Hamann  1984;  Cruz  et  al.  f  986).  There  is  evidence,  for  example,  that  it  is  affect- 

ing the  nesting  habitats  of  the  endangered  dark-rumped  petrel,  Ptcrodroma 
phacopy\:^ia  (Cruz  et  al.  f986). 

Lantana  canuira  was  the  first  weed  ever  targeted  for  classical  biological 

control  at  the  turn  of  the  century  The  first  attempt  at  the  biological  control  of 

lantana  began  in  f 902,  when  23  insect  species  were  imported  into  Hawaii  from 

Mexico.  Eight  of  these  species  were  established  (Perkins  &r  Swezey  1924).  A  to- 
tal of  36  insect  species  has  since  been  released  in  33  countries  (Julien  &  Griffiths 

1998),  but  control  in  Hawaii,  as  well  as  in  other  parts  of  the  worid,  has  only 

been  partially  successful  (Taylor  1989),  This  has  mainly  been  due  to  the  genetic 

diversity,  and  hence  environmental  adaptability,  of  the  weedy  biotypes  which 

outstrip  those  of  its  natural  enemies.  New  biocontrol  agents  are  still  being  evalu- 

ated and  released,  including  pathogens.  A  broad  range  of  pathogens  has  been 

recorded  infecting  L  camara  in  its  native  range  (Barretoet  al.  f995).  Three  fun- 

gal agents  have  been  released  so  far:  a  species  of  Scploria  was  released  in  Ha- 

waii, originally  from  Ecuador  (Trujillo  1995),  a  rust  Prospodium  tuberculatum 

(ex  Brazil)  was  released  in  Australia  in  200f,  and  a  leaf  spot  pathogen, 
Mycovellosiella  iantanacvar.  lautanac  (ex  Fforida,  USA)  was  released  in  South 

Alrica,  also  in  200f.  The  impact  of  these  agents  is  still  pending.  Puccinia 

tuberculatum  was  screened  against  the  nivasive  and  native  species  of  Lantana 

I  rom  the  Galapagos  at  CABI  Bioscience,  but  it  was  found  to  infect,  albeit  mildly, 

the  native  lantana,  and  was  discounted  as  a  potential  agent.  A  number  of  other 

candidate  pathogens  have  been  identified  with  excellent  potential,  including  a 
stem  and  leaf  rust,  Puccinia  lantanae  (Barreto  et  al.  1995). 

Puccinia  lantanae  Earlow  (Basidiomycotina,  Uredinalcs)  occurs  in  tropical 
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and  subtropical  regions  of  America:  From  Mexico  and  Florida,  through  the 

Caribbean  and  as  far  South  as  Argentina.  Puccinia  lantanac  has  been  recorded 

from  a  number  of  Lantana  spp.,  but  there  is  evidence  of  distinct  races  that  are 

only  capable  of  attacking  single  species,  and  are  even  specific  to  biotypes  withm 

that  species.  This  rust  is  recorded  as  a  microcyclic  (only  teliospores  and  basid- 

iospores  m  the  life  cycle)  and  autoecious  (completes  life  cycle  on  one  host  spe- 
cies) species.  The  teliospores  remain  in  the  sorus  on  the  host  plant,  and  are  not 

released.  Under  conditions  of  high  humidity,  teliospores  germinate  and  pro- 
duce basidiospores  that  are  released  from  the  telic^spores.  These  mlect  fresh  plant 

material,  from  which  more  teliospores  result,  and  hence  complete  the  hfe  cycle. 

METHODS 

Plant  material  and  fungal  inocvilations 

Plants  species  used  in  the  experiment  were  grown  irom  stem  cuttings  Irom  the 

CABI  Bioscience  stock  plant  collection.  Lantana  camara  and  Lantana  peduncu- 
laris  were  collected  originally  from  the  Galapagos  Islands  (Santa  Cruz).  Using 

rooting  powder,  stem  cuttings  were  planted  in  pots  containing  substrate  (John 

Innes  no.  2).  Plants  were  kept  in  a  quarantine  glasshouse  set  at  a  minimum  tem- 

perature of  20  °C  with  12  hours  of  artificial  light  and  watered  everyday. 

The  rust  Puccinia  lantanae used  was  taken  from  the  CABI  Bioscience  speci- 

men collection  held  on  living  plants  (isolate  reference  number  Wf91 4).  The  fun- 
gus, like  all  rusts  is  a  biotroph  and  therefore  culturing  can  only  be  done  i  n  vi  vo. 

To  inoculate  the  experimental  plants  for  host  range  testing  and  assessment 

of  the  minimum  dew  period  requirement,  sori  of  Puccinia  lantanae  were  sus- 

pended over  new  shoots;  between  two  to  four  shoots  were  targeted  for  each  pot- 
ted plant.  The  small  piece  of  plant  tissue  containing  the  son  of  teliospores,  was 

attached  to  small  Petri  dish  using  petroleum  jelly  (Vaseline).  Care  was  taken 

that  no  Vaseline  was  deposited  on  the  fungal  material.  Petri  dishes  were  attached 

to  a  small  stick  a  distance  of  2  cm  above  the  young  leaves,  making  sure  that  the 

teliospores  were  directly  above  the  leal,  so  the  basidiospores  are  released  onto 

the  potentially  susceptible  part  of  the  plant.  (Koutsidou  2000).  The  target  area 

was  usually  the  four  youngest  leaves  of  any  given  stem.  The  inoculated  stems 

were  marked  by  tying  a  string  to  the  stem.  Target  plants  were  watered  and  the 

leaves  were  wetted  with  a  fine  mist  of  sterile  distilled  water  before  putting  them 

in  the  artificial  dew  chamber  (Mercia  Scientific,  Birmingham,  UK).  All  in  vivo 

experiments  were  done  in  a  C{uarantine  greenhouse  at  CABI  Bioscience,  Ascot. 

United  Kingdom. 

There  were  two  experiments  described  below: 

Symptom  Development  and  Host  Range  Specificity 

For  the  host  range  specificity  experiments,  eight  species  from  five  families  were 

used  (Table  1).  All  test  plants  species  were  inoculated  with  the  rust  Puccinia 
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Tablf  1 ,  Host  range  test  species  list  and  results  of  host  specificity  testing  of  Puccinia  lantanae. 

Family 

Species 
Provenance Native  in Susceptibility  rating 

Bignonaceae Tecomanthe  hilli Australia Australia 0 

Boraginaceae Cordia  dichotoma Australia Australasia 0 

Lamiaceae Plectranthus  parviflorus Australia Australasia 0 

Lamiaceae Vitex  triflora Australia South  America 0 

Lamiaceae Gmelina  lelchhardtii Australia Australia 0 

Verbenaceae Lantanacamara Galapagos South  America 3 

Verbenaceae Lantana  camara Peru South  America 3 

Verbenaceae Lantana  montevidensis Australia South  America 0 

Verbenaceae Lantana  pedunculans Galapagos Galapagos 0 

lantanae  using  the  method  described  above.  At  least  three  rephcate  plants  were 

inoculated  per  species.  Plants  were  incubated  at  20°  C  for  48  hours  in  a  dew  simu- 
lation chamber  to  induce  teliospore  germination,  basidiospores  formation,  and 

provide  an  optimum  environment  for  potential  plant  infection. 
Symptoms  were  recorded  according  to  a  rating  system  devised  to  assess 

the  susceptibility  of  plant  species  to  P.  lantanae  based  on  the  visible  symptoms 

(Koutsidou  2000):  0  No  macroscopic  symptoms;  1  Chlorosis  on  the  leaf  sur- 
face; 2  Restricted  sporulation  (sorus  diameter  <2mm),  and;  3  Abundant  sporu- 

lation  (Sorus  diameter  >2mm). 

Dew  Period  Requirements 

Lantana  camara  plants  (from  Galapagos)  were  inoculated  with  the  rust  Pucci  nia 
lantanae  using  the  method  described  above,  although  one  sorus  per  shoot  was 
used  as  the  standard  inoculum,  of  5  mm  diameter  Three  or  more  shoots  were 

inoculated  per  replicate  plant  and  a  mean  number  of  sori  per  shoot  taken  for 
each  plant.  Dew  period  treatments  of  5,  8, 11, 14,  and  20  hours  were  compared, 

with  two  replicate  plants  per  treatment.  The  dew  chamber  was  set  at  20°  C 
After  this  treatment,  the  inoculum  was  removed  and  plants  moved  into  the 
quarantine  glasshouse  and  pots  watered  normally  avoiding  the  wetting  of  leaves. 
Plants  were  checked  regularly  for  macrosymptoms  and  sorus  development. 

RESULTS 

Symptom  Development  and  Host  Range  Specificity 

The  first  appearance  of  symptoms  of  P  lantanae  infection  on  the  L.  camara  from 

Galapagos,  occurred  6-7  days  after  the  inoculation,  as  small  chlorotic  spots. 
These  spots  enlarged,  and  after  approximately  13-15  days  the  first  symptom  of 
sporulation  i.e.  sori  became  apparent.  The  size  of  the  sori  on  leaves  differed  from 

between  1  mm  to  6  mm  in  diameter.  In  general,  the  younger  the  leaves  (approxi- 
mately <5mm  diameter)  were  at  inoculation  the  larger  the  sori  that  formed. 

Leaves  that  had  already  partially  expanded  before  infection  produced  the 
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smaller  sori.  However,  high  densities  of  sori  on  a  leaf  also  resulted  in  smaller 

average  sorus  size.  No  sporulation  was  observed  on  leaves  that  were  fully  ex- 
panded at  inoculation.  Sporulation  occurred  mainly  on  the  lower  surface  of 

the  leaf.  When  the  density  of  sori  was  high,  very  premature  leaf  abscission  was 

observed  (around  13  days  after  inoculation).  If  the  density  of  sori  was  lower,  a 
necrotic  area  formed  around  them,  which  increased  until  earlier  than  normal 

leaf  fall,  but  after  full  rust  symptom  expression.  Infection  often  occurred  on 
stems  and  petioles  also. 

Table  1  gives  the  results  of  the  host  specificity  testing.  Although  this  is  a 
hmited  host  range  test,  the  results  suggest  that  P.  lantanae  is  host  specific  to  L. 
camara.  Puccinia  lantanae  was  not  able  to  mfect  nor  sporulate  on  any  of  the 

other  seven  related  species  used  in  the  experiments.  Even  the  most  closely  re- 
lated species  L  peduncularis  (Galapagos)  and  L  montevidensis  were  resistant 

to  P  lantanae,  suggesting  strong  host-specificity 

Dew  Period  Requirements 

Puccinia  lantanae  was  able  to  sporulate  and  infect  L  camara  plants  after  only 
8  hours  of  dew.  Maximum  infection  and  sori  development  was  obtained  at  or 
after  20  hours  of  dew  (see  Fig.  1). 

Figure  2  shows  the  different  levels  of  infection  by  P  lantanae  after  differ- 
ent lengths  of  dew  period.  Clearly,  more  basidiospores  are  released  over  a  longer 

period  of  time  in  humid  conditions. 

DISCUSSION 

Puccinia  lantanae  isolate  W1914  from  Peru  seems  to  be  significantly  more  de- 

structive to  Lantana  camara  than  other  pathotypes  of  P  lantanae,  that  are  fre- 
quently observed  throughout  the  native  range  of  the  plant.  Previous  records  of 

isolates  of  P.  lantanae  report  that  the  pathogen  only  infects  leaves  (Barreto  et  al. 
1995).  The  fact  that  the  isolate  W1914  can  also  infect  petioles  and  stem  means 

that  the  rust  is  much  more  damaging  to  the  weed  and  is  therefore  a  better  po- 
tential biological  control  agent  than  originally  estimated.  Whole  branches  may 

drop  as  a  result  of  stem  infection  and  infection  of  the  leaves  can  be  very  severe. 

Disease  symptoms  start  to  appear  5-7  days  after  inoculation  and  sori  can  grow 
up  to  6  mm  in  diameter  suggesting  a  rapid  and  destructive  infection  of  this 

rust.  This  rust  is  able  to  release  the  basidiospores  that  can  infect  fresh  host  tis- 
sue within  the  first  8  hours  of  a  dew  period  however  longer  periods  of  humid- 

ity favor  it. 

Puccinia  lantanae  seems  to  be  a  promising  biological  control  agent  to  tar- 

get L.  camara  from  the  Galapagos  Islands.  Nevertheless  it  is  necessary  to  con- 
tinue with  the  host  range  specificity  test  using  the  related  native  and  endemic 

species  from  Galapagos  to  avoid  doubts  about  non-target  species  effects. 
In  addition,  more  collections  of  L.  camara  from  Galapagos  need  to  be  made 
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Fig.  1.  Average  number  of  sori  per  shoot  developed  within  the  five  dew  period  time  treatments. 

to  ensure  that  the  rust  is  able  to  attack  all  the  possible  lorms  ol'  the  weed  that 
may  occur  in  Galapagos.  There  is  evidence  (from  ob.servaiions  on  flower  color 

and  pfant  growth  lorm),  that  this  weed  has  a  narrow  genetic  base  on  the  is- 

lands, and  hence  this  rust  is  likely  to  infect  all  populations.  Although  only  hm- 
ited  host  specilicity  testing  has  been  undertaken,  the  results  suggest  that  this 
isolate  is  specific  to  L.  camara. 

Classical  releases  of  rusts  with  the  same  type  of  life  cycle  as  P.  hinicinac 

(e.g.  microcyclic),  show  that  such  short-cycled  rusts  spread  swiftly  through  and 
between  plant  populations  (Morin  et  al.  19%.).  The  impact  of  successful  classi- 

cal biological  control  agents  on  woody  weed  species,  such  as  L.  cdniurd,  has 

tended  to  take  a  decade  or  more  to  be  demonstrated,  and  often  a  suite  of  natu- 

ral enemies  is  required.  It  is  anticipated  that  due  to  the  damaging  nature  of  the 

rust  and  the  short  generation  time,  the  impact  may  be  observed  sooner  than  is 

normal,  and  that  this  single  agent  may  provide  effective  control. 

In  the  subsequent  glasshouse  based  tests  of  this  agent,  untreated  (not  in- 
oculated) plants  ot  L.  camara  should  be  compared  with  treated  individuals,  in 
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Fig.  2.  Levels  of  infection  oiPuccinia  lantanaeai  result  of  tlie  different  dew  period  treatments.  A.  eight  hours,  B.  four- 

teen hours,  C.  twenty  hours  in  the  dew  chamber. 
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order  to  investigate  the  effect  of  tfie  rust  on  plant  growth  and  survival.  This 

may  help  give  an  indication  of  the  possible  level  of  impact  ol  the  agent  in  the 
field,  although  this  is  known  to  be  quite  difficult  to  study  with  woody  species 
in  controlled  conditions. 

Lantana  camara  is  difficult  to  control  and  appears  impossible  to  eradicate 

due  to  the  wide  range  it  occupies  in  the  Galapagos.  Biological  control  is  a  realis- 
tic management  option.  This  weed  has  been  studied  for  over  a  century  as  a  clas- 

sical biological  control  target.  Although  success  has  been  limited,  the  rust 
Puccinia  lantanae  constitutes  a  new  method  and  a  potentially  effective  agent 
to  try  in  Galapagos  Islands. 
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ABSTRACT 

Fi(  ty-seven  species  ol  fungi  belonging  to  23  genera  were  isolated  and  identified  from  i  he  rlnzosphere 
and  rliizoplane  of  65  plant  species,  belonging  to  58  genera  and  19  families  from  Sindh  and  Baluchistan, 

(Pakistan).  A  greater  number  of  fungi  were  isolated  from  the  rhizosphere  than  from  the  rhizoplane. 

In  the  rhizosphere,  Fusarium  solani  and  As^jergiUuss^'Y'.  were  dominant  followed  by  Drechslera 

auslralicnsis.  In  the  rhizoplane,  Fusanum  solanl  was  also  dominant.  Biocontrol  agents  like  Tvlcho- 
derma  harzianum,  T.  iioningii  T.  vi ride,  V.  chlamydosporium,  and  Slachyhoi rys at ra  were  isolated  in 

low  frequency  suggesting  their  poor  competence  in  the  rhizosphere.  Memnoniclla  echinata  from  Zea 

mays  and  Sorghum  hicolor  and  Stachyhotrys  parvispora  from  Zei;i  mays  were  reported  for  the  first 

time  from  Pakistan.  Microorganisms  in  agricultural  soils  are  known  to  exert  profound  influences  on 

the  soil  iertility  status  as  well  as  on  the  suppression  of  soil-borne  plant  diseases.  Multiple  microbial 
interactions  involving  bacteria  and  fungi  in  the  rhizosphere  are  shown  to  provide  enhanced  biocontrol 

in  many  cases  in  comparison  with  biocontrol  agents  used  singly,  hnportantly,  a  soil  that  is  suppres- 

sive to  one  pathogen  is  not  necessarily  suppressive  to  another  and  so  specificity  m  soil-plant-mi- 

crobe  interactions  for  disease  suppression  exists.  Modern  methods  for  analyzing  microbial  commu- 

nity structures  may  pro\'e  particularly  valuable  to  help  define  the  key  organisms  or  groups  of 
organisms  responsible  for  such  natural  suppression  as  well  as  for  monitoring  the  spread  and  impact 

ol  introduction  ol  specilic  biocontrol  agents  or  other  management  practices  on  natural  microbial 

populations. 

RESUMFiN 

Cincuenta  y  cinco  especies  de  hongos  pertenecientes  a  23  generos,  fueron  aisladas  e  identificadas  en 

la  rizosfera  y  rizoplana  de  65  especies  vegetales,  pertenecientes  a  58  generos  y  IQ  familias  dc  Sindh  y 
Baluchistan.  (Pakistan).  Fue  aislado  un  niiinero  mayor  de  hongos  en  la  rizosfera  que  en  el  rizoplana. 

En  la  rizosfera,  Fusarium  sohini  y  Aspergillus  spp.  fueron  los  dominantes  seguidos  de  Drechslera 

ausl  raUcnsis.  Hn  el  rizoplana.  Fusarium  solani  iue  dominante  tambien.  Agentes  de  biocontrol  como 

Trichoderma  harzianum,  /'  konmgit.  T.  viride,  V.chlamydosporium,  y  Stachybotry.sse  aislaron  en  baja 
frecuencia  lo  que  sugiere  una  competencia  pobre  en  la  rizosfera.  Memnoniella  echinata  de  Zea  mays 

Y  Sorghum  hicolour,y  Stachyhotrys  parvispora  de  Zea  may.ssecitanporprimera  vezde  Pakistan.  Los 

microorganismos  de  los  suelos  agricolas  ejercen  prolundas  influencias  en  la  fertilidad  del  suelo  asi 
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como  en  la  supresion  de  enfermedades  de  las  plantas  originadas  en  el  suelo.  Las  interacciones 

microbianas  multiples  que  implican  bacterias  y  bongos  en  la  rizoslera  se  ve  que  ejercen  un  biocontrol 

incrementado  en  muchos  cases  en  comparacion  con  los  agentes  de  biocontrol  usados  aisladamente.  Es 

importante,  que  un  suelo  que  es  supresivo  para  un  patogeno  no  es  necesariamentc  supresi  vo  para  otro, 

y  asi  la  especificidad  en  las  interacciones  suelo-planta-microbio  para  la  supresion  de  la  enfermedad 
existe.  Los  metodos  modernos  para  analizar  la  estructuras  de  la  comunidad  microbiana  pueden  ser 

muy  valiosos  para  ayudar  a  definir  los  organismos  clave  o  grupos  de  organismos  responsables  de  tal 

supresion  natural  asi  como  para  la  supervision  de  la  extension  y  el  impacto  de  la  mtroduccion  de  agentes 

de  biocontrol  especificos  u  otras  practicas  de  gestion  de  poblaciones  microbianas  naturales. 

INTRODUCTION 

The  rhizosphere  has  become  an  important  area  to  test  and  evaluate  new  oppor- 
tunities being  developed  in  biotechnology.  The  rhizosphere  is  the  portion  of 

soil  directly  influenced  by  substances  issuing  from  roots  into  the  soil  solution, 
favoring  certain  microorganisms,  harmful  around  roots  of  unthrifty  plants  and 
beneficial  around  roots  of  healthy  plants  (Atkinson  &  Watson  2000;  Curl  1982). 

There  is  an  exchange  of  materials  between  the  plant  root  and  the  surrounding 

micro-population  within  the  rhizosphere.  These  materials  may  inhibit  or  pro- 
mote growth  of  the  plant  or  the  microorganisms  (Bazin  et  al.  1990;  Filion  et  al. 

2004;  Katan  2002).  Rhizosphere  is  therefore  the  site  where  biological  control  of 

soilborne  pathogens  takes  place.  Pathogen  population  (inoculum  density), 
growth  and  survival  and  infection  or  pathogenesis  are  all  influenced  by  the 
rhizosphere  (Abawi  &  Widmer  2000;  Curl  &  Truelove  1986;  Manka  &  Kacprzak 

1999).  Infection  of  roots  by  a  soilborne  plant  pathogen  is  influenced  by  the  physi- 
cal and  chemical  properties  of  the  rhizosphere  environment  and  interaction  of 

the  pathogen  with  other  microorganisms  in  that  environment  (Dix  &  Webster 
1995;  Tate  1995).  Saprophytic  fungi  and  bacteria  in  the  rhizosphere  and  root 

surface  create  a  competitive  deterrent  to  the  colonization  of  rhizoplane  and  in- 
vasion of  the  plant  roots  by  pathogens  (Abawi  &  Widmer  2000;  Tate  1995).  It 

has  been  reported  that  more  competitive  fungal  species  are  lound  in  rhizosphere 
than  soil  away  from  roots  (Tate  1995). 

Another  special  habitat  or  site  of  microbial  activity  is  rhizoplane  or  the  root 

surface  which  supports  relatively  high  biologic  activity  than  rhizosphere  (Abawi 
&  Widmer  2000;  Atkinson  &  Watson  2000).  It  has  been  reported  that  legumes 

support  larger  rhizosphere  population  than  non-legummous  plants  (Subba  Rao 
1977).  Similarly,  rhizosphere  of  resistant  cultivars  of  pigeon-pea  iCajanus  cajan) 
harbored  more  Streptomyces  and  Trichoderma  antagonistic  to  Fusarium  udum 
causal  agent  of  pigeon  pea  wilt,  than  susceptible  cultivars  and  Trichoderma  viride 
in  the  rhizosphere  of  varieties  of  tomato  resistant  to  Vertici/lium  wilt  (Subba  Rao 

1977).  Trichoderma  spp.  and  Paecilomyces  lilacinus  are  known  as  effective  bio- 
control agents  against  root  infecting  fungi  and  have  shown  promising  results  in 

microplot  experiments  (Boland  &  Kuykendall  1998;  Burges  1998;  Lewis  et  al.  1998; 

Whipps  1997, 2001).  The  opportunity  to  improve  crop  productivity  by  introduc- 
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Table  l.Some  of  the  soil  characteristics  of  the  collection  sites. 

Province/Location  SoilType  SoilpH 

Sindh  Province 

DarsanoChano  Surface  and  sub-surface  of  soil  sandy  loam  8.0-8.2 

Gharo  Surface  and  sub-surface  of  soil  clay  loam  8.2-8.5 

Karachi  University  Campus  Surface  and  sub-surface  of  soil  silty  loam  8.0-8.1 

Kathor  Surface  coarse  sand  and  sub-surface  sandy  loam  8.0-8.05 

Memon  Goth  Surface  and  sub-surface  of  soil  silty-sandy  loam  8.05-8.1 

Shah  Faisal  Colony  Surface  and  sub-surface  of  soil  sandy  loam  8.0-8.1 

Thatta  Surface  and  sub-surface  of  soil  clay  loam  8.3-8.5 
Baluchistan  Province 

Hub  Surface  and  sub-surface  of  soil  sandy  loam  8.0-8.2 

ing  organisms  to  the  rhizosphere  is  highlighting  a  major  need  for  the  study  of 

fungal  community  on  and  around  the  roots  of  plants.  The  present  report  describes 

the  occurrence  of  fungal  species  on  rhizosphere  and  rhizoplane  of  different  plant 

species  collected  from  different  parts  of  Sindh  and  Baluchistan  (Pakistan). 

MATERIALS  AND  METHODS 

Sites  and  Collection  of  Samples 

Eight  sites  were  chosen  for  the  collection  of  samples;  seven  from  Sindh  and  one 

from  Baluchistan.  Details  of  collection  sites  along  with  some  of  the  soil  charac- 
teristics are  provided  in  Table  L  Overall  rainfall  of  these  areas  is  very  scanty 

ranging  from  25mm  to  102  mm  per  year.  Average  summer  temperature  is  50°  C 

(maximum)  and  25°  C  (minimum),  and  average  winter  temperature  25°  C  (maxi- 
mum) and  8°  C  (minimum). 

Young  healthy  plants  were  carefully  dug  out  up  to  a  depth  of  15  cm  and  root 

samples  with  adhering  soil  (25-50  g  depending  upon  root  size)  were  collected 
in  polyethylene  bags.  Roots  of  cultivated  crops  were  collected  from  agricultural 

fields.  Roots  of  wild  plants  were  collected  from  adjacent  uncultivated  fellow 

fields.  Five  replicates  of  each  plant  species  were  collected  from  each  location. 

Samples  were  kept  under  refrigeration  at  4°  C  until  the  isolation  of  fungi  made 
within  24  hours.  Potato  dextrose  agar  was  used  for  the  isolation  of  fungi  in  this 

study,  since  it  supports  the  growth  of  most  of  the  fungi  from  rhizoplane  and 

rhizosphere  (van  Elsas  et  al.  2002)  and  also  for  endophytes  (Halleen  et  al.  2003), 

except  obligate  parasites  and  those  which  have  special  growth  requirements. 

Isolation  of  Fungi  from  Rhizosphere 

Volume  displacement  technique  was  used  for  the  isolation  of  fungi  from  rhizo- 
sphere soil  as  described  by  Reyes  and  Mitchell  (1962).  Root  pieces  with  adhering 

soil  were  placed  in  a  graduated  cylinder  containing  18  mL  sterilized  distilled 

water  and  shaken  vigorously.  The  roots  were  removed  and  the  process  was  repeated 



Table  2.  Fungi  isolated  from  rhizoplane  and  rhiosphere  of  v^ild  and  cultivated  plants  growing  in  Sindh  and  Baluchistan,  Pakistan. 

No  and  Host Rhizoplane Location    Rhizosphere Location 

AMARANTHACEAE 

l.Amaranthus  virides  L. 

l.Aervajavanica  (Burm.f.) 

Merrill 

3.  Digera  muricata  (L)  Mart. 

Alternanaalternata  (Fr.)  Keissler 

Aspergillus  flavus  Lin[<  ex  Gray 

A.fumlgatus  Fres. 

y^.  n/ger  vanTieghem 

A.  nidulans  (Eidam)  Winter 

A.terreusJhom 

Chaetomium  indicum  Corda 

Fusarium  solam  (Mart.)  Appel  &Wollenw. 

emend.  Snyd.&  Hans 

Macrophomina  phaseoltno.  (Tassi)  Goid. 

Rhizopus  stolonifer  (Ehrenb.ex  Link)  Lind. 

Unidentified  black  sterile  mycelium 

Alternaria  alternata  (Fr.)  Keissler 

Aspergillus  flavus  Link  ex  Gray 

/\.  n/ger  vanTieghem 

Fusarium  oxysporum  Schlecht 

emend,  Snyd.&  Hans 

Fsolani  (Mart.)  Appel  &  Wollenw. 

emend.  Snyd.&  Hans 
Rhizoctonia  solani  Kulin 

Aspergillus  flavus  Link  ex  Gray 

A.  n/ger  van  Tiegliem 

4 

4,5 

4 4,5 

5 

4 

2,6 

2,5,6 

2 

5 

2,4 

Alternaria  alternata  (Fr.)  Keissler  4,6 

Aspergillus  flavus  Link  ex  Gray  4,5 

A.fumigatus  Fres.  2 

/(.n/d(j/ans  (Eidam)  Winter  5 

/\.n/ger  van  Tieghem  5 
/A.  terreus  Tliom  2,4,5,6 

Chaetomium  indicum  Corda  2,6 

Drechslera  australiensis  (Bugni)  Subram. 

&  Jain  ex  M.B.  Ellis  2,4,6 

Fusarium  solani  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd.&Hans  2,5,6 

F.  oxysporum  Schlecht  emend.  Snyd  &  Hans.  4 

Peniclllium  crysogenum  Thom.  4 

Rrugulosum  Jhom  2 
Trichoderma  viride  Pers.ex  Gray  4,5 

Unidentified  black  sterile  mycelium  2,4 

Unidentified  yellow  sterile  mycelium  2,4 

Aspergillus  flavus  Link  ex  Gray  5 

/\.r)/ger  vanTieghem  5 
A.  terreus  Jhom  5 

Cunningtiamella  echinulata  (Thaxt.)  Thaxt.  5 

Fusarium  solani  (Mart.)  Appel  &  Wollenw,  emend. 

Snyd.&Hans  5 
Peniclllium  luteum  Zukel  5 

Alternaria  alternata  {fr.)  Keissler  1 

Aspergillus  flavus  Link  ex  Gray  1 

o 



Table  2.  continued 

No  and  Host Rhizoplane Location    Rhizosphere Location 

ASCLEPIADACEAE 

4.  Calotropis  procera  (Ait.) 

Ait.f.  (Rooster  tree) 

BORAGINACEAE 

5.  Heliotropium  europeam  L. 

(European  heliotrope) 

A.  terreus  Jhom 

Fusarium  solani  (Mart.)  Appel  &Wollenw. 

emend.  Snyd.&  Hans 

Macrophomina phaseolina  (Tassi)  Goid 
Penlcillium  waksmanni  Zaieski 

Alternaria  alternata  (Fr.)  Keissler 

Aspergillus  flaws  Link 

/4.  D;gervanTiegfiem 

A.  ferreus  Thorn 

Cunninghamella  echinulata  (Thaxt.)  Thaxt, 

Fusarium  solani  (Man.)  Appel  SWollenw. 

ennend.  5nyd.&  Hans 

Frichoderma  viride  Pers.  ex  Gray 

Alternaria  alternata  (Fr.)  Keissler 

Aspergillus  flavus  Link  ex  Gray 

A.  nidulans  (Eidam)  Winter 

/\.n/ger  van  Tieghem 

Chaetomium  Indicum  Corda 

Drechsteraoustraliensis  (Bugni)  Subram. 

&  Jain  ex  M.B.Ellis. 

D.hawaiiensis  (Bugni)  Subram. 

&  Jain  ex  M.B.Ellis 

D./ia/oc/e5  (Drechslera)  Subram. 

Fusarium  solani  {Man)  Appel  SWollenw. 

&Jain  ex  M.B.Ellis 

2 

2 

2 

2 

2 

2 

2 

2 

2,6 
2 

2,6 
2 

6 

2 

A.  niger  van  Tieghem 

/\.  terreusJhom 
Cladosporium  sp. 

Fusarium  culmurum  (W.G.Sm.)  Sacc. 

Myrothecium  cinctum  (Corda)  Sacc. 
Penlcillium  waksmanni  Zaieski 

Alternaria  alternata  (Fr.)  Keissler 

Aspergillus  flavus  Link 
/\,n/ger  van  Tieghem 

A.terreusJhom 

Cephalosporium  sp. 

Chaetomium  flavum  Omvik 

Alternaria  alternata  (Fr.)  Keissler 

Aspergillus  flavus  Link  ex  Gray 

A.fumigatus  Fres. 

/\.  nidulans  (Eidam)  Winter 

A.terreusJhorf] 

Cephalosporium  sp. 
Chaetomium  indicum  Corda 

Cunninghamella  echinulata  (Thaxt.)  Thaxt. 

Drechslera  australiensis  (Bugni)  Subram. 

&  Jain  ex  M.B.Ellis 

emend.  Snyd.&  Hans 

Fusarium  solani  (Mart.)  Appel  &  Wollenw. 

2 

2,5 

2,5 

2,5 

2 

2 

2 
2,6 

2,6 

2 

2 

2 

2 

2 

6 

2,6 

3 

o 



Table  2.  continued 

No  and  Host Rhizoplane Location    Rhizosphere Location 

CANNACEAE 

6.  Carina  Indica  L. 

(Common  Lilly) 

CARICACEAE 

7.  Canca  papaya  L. 

(Papaya) 

CHENOPODIACEAE 

8.  Beta  vulgaris  L.  (Sugar  bee^) 

emend.  5nyd.&  Hans 

RhizopusstoloniferiEhrenb.ex  Link)  Lind. 

Unidentified  sclerotial  fungus 

Drechsleroaustraliensis  (BLjgni)  Subram. 

&  Jain  ex  M.B.Ellis 

Fusarium  oxysporum  Schlecint  emend. 

Snyd.&  Hans. 

F.  solani  (Mart.)  Appel  &  Wollenw. 

emend.  Snyd.&  Hans 

Macrophomina phaseollna  (Tassi)  Goid 

Aspergillus  flavus  Linl<  ex  Gray 

A.  niger  van  Tieghem 

A.nldulans  (Eidam)  Winter 

A.terreuslhom 

Rhizopus  stolonifer  [Ehreob.ex  Link)  Lind. 

Drechslera  australlensis  (Bugni)  Subram. 
&  Jain  ex  M.B.Ellis 

Fusarium  solani  (Mart)  Appel  &  Wollenw. 

emend.  Snyd.&  Hans 

Macrophomina  phaseolina  (Tassi)  Goid. 

2,6  Penlcillium  luteum  Zukal 

2  Unidentified  sclerotial  fungus 

2  Unidentified  white  sterile  mycelium 

Alternaria  alternata  (Fr.)  Keissler 

1  Aspergillus  flavus  Link 

A.  niger  van  Tieghem 

1  /\.su/p/iureL/s  (Fres.)  Thorn  &  Church 

Drechslera  australlensis  (Bugni)  Subram. 

1  &  Jain  ex  M.B.Ellis 

1  Fusarium  solani  (Mart.)  Appel  &  Wollenw. 

emend.  Snyd.&  Hans 

Macrophomina  phaseolina  (Tassi)  Goid 

Penicillium  luteum  Zukal 

2  Aspergillus  flavus  Link  ex  Gray 

2  A.glaucusi\r\k 

2  /\.n/ger  van  Tieghem 

2  A.  nidulans  (Eidam)  Winter 

2  A.terreusJhom 

Penicillium  luteum  Zukal 

Frichoderma  harzianum  Rifai 

Alternaria  alternata  (Fr.)  Keissler 

3  Aspergillus  flavus  ex  Gray 

A.  niger  van  Tieghem 

3,6  Drechslera  australlensis  (Bugni)  Subram. 

3,6  &  Jam  ex  M.B.Ellis. 

2 

2 

2,6 

1 

1 

1 

2 

2 

2 

2 

2 

2 

2 

6 

3,6 

3,6 

6 

o 



Table  2.  continued 

No  and  Host 

9.  Chenopodium  album  L. 

(PiGweeo) 

10.  Spinacea  oleracea  L. 

(Spinach) 

COMPOSITAE 

1 1 .  Conyza  bonanensis  (L.; 

Cronquist 

Rhizoplane Location    Rhizosphere 

Rhizoctonia  solani  Kuhn 

Alternaria  alternata  (Fr.)  Keissler 

Cunninghamella  echinulata  (Thaxt.)  Thaxt. 

Drechsleraaustraliensts  (Bugni)  Subrann.& 

Jain  ex  M.B.Ellis 

Fusarium  oxysporum  Sciilecint.  emend.  Synd. 
&Hans 

F.  solani  (Mart.)  Appel  SWollenw. emend. 

Snyd.S  Hans 
Macrophomina phoseollna  (Tassi)  Goid, 
Rhizoctonia  solani  Kuhn 

Alternaria  alternata  (Fr.)  Keissler 

Aspergillus  flavus  Link  ex  Gray 

3,6 

Alternaria  alternata  (Fr.)  Keissler  7 

Drechsleraaustrallensis  (Bugni)  Subram.&  Jain 

ex  M.B.Ellis  7 

Fusanum  solani  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd.&  Hans  7 

2 

2 

2,6 

2 

2,6 

2,6 

2,6 

Location 

Fusanum  solani  (Mart)  Appel  &  Wollenw. 

emend.  Snyd.&  Hans 

Alternaria  alternata  (Er.)  Keissler 

Aspergillus  flavus  Link  ex  Gray 
/I.  n;ger  van  Tieghem 

A.  terreus  Thom 

Chaetomlum  globosum  Kunze  ex  Steud. 

C.lndicum  Corda 

Drechslera  australiensis  (Bugni)  Subram.  & 

Jain  ex  M.B.Ellis 

Fusarium  semitectum  Berk.  &  Rav. 

Fsolani  (Mart.)  Appel  &Wollenw.emend,Snyd. 
&Hans 

Penicillium  rugulosum  Thom 

Alternaria  alternata  (Fr.)  Keissler 

Aspergillus  niger  van  Tieghem 
A.  terreus  Thom 

Cladosponum  sp. 

Drechslera  australiensis  (Bugni)  Subram.  & 

Jain  ex  M.B.EIIis. 

Fusarium  oxysporum  Schlecht.  emend.  Snyd  &  Hans  2 

F  solani  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd. &  Hans  2,6 

Rhizoctonia  solani  Kuhn  2 

Unidentified  white  sterile  mycelium  2,6 
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Aspergillus  flavus  Link  ex  Gray 
/A.  n/ger  van  Tieghem 



Table  2.  continued 

No  and  Host 

1 2.  Helianthus  annuus  L. 

(Sunflower) 

^3.Lactuca sativa  L. 

(Lettuce) 

Rhizoplane Location    Rhizosphere 

1 4.  Launea  nudicaulis  Hook.  f. 

A  n;ger  van  Tieg  hem  5  AferreusThom 

A.terreusJhom  5 

Cunninghamella  echinulato  (Thaxt.)Thaxt.  5 

Rhizopus  stolonifer  (Ehrenb.ex  Link)  Lind  5 

Alternana  alternata  (Fr.)  Keissler  1 ,8 

Drechslera  australiensis  (Bugni)  Subram.S  Jain  ex 

M.B.Ellis.  1,8 

Fusarium  oxysporum  Schlecht  emend. 

Snyd.&Hans  1,8 

F.  solani  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd.&Hans  1,8 

Macrophomlna phaseolina  (Tassi)  Gold  1 ,8 

Rhizoctonia  solani  Kuhn  l  ,8 

Unidentified  white  sterile  mycelium  1 

Alternaria  alternota  (Fr.)  Keissler  2 

Fusarium  oxysporum  Schlecht.  emend.  Snyd. 

&  Hans.  2 

Rsolani (Mart.)  Appel  &  Wollenw.emend. 

Snyd.&Hans  2,6 

Macrophomina  phaseolina  (Tassi)  Gold  2,6 

Rhizoctonia  solani  Kuhn  2,6 

Aspergillus  nigerVan  Tieghem  1 

Fusarium  solani  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd.&Hans  i 

Macrophomina  phaseolina  (Tassi)  Goid.  1 

Rhizoctonia  solani  Kuhn  l 

Unidentified  black  sterile  mycelium  1,2 

Location 

Asperg/V/usflovus  Link  ex  Gray  1,; 

A.  n/ger  van  Tieghem  1,, 

A.  ferreusThom  1 

Fusarium  solani  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd.&Hans  l,i 

Macrophomina  phaseolina  (Tassi)  Goid  1  ,i 

Pencillium  luteum  Zukal  1 

Unidentified  white  sterile  mvcelium  2 

Alternaria  alternata  (Fr.)  Keissler  2 

A5perg;7/us  flavL/s  Link  ex  Gray  2,6 

A.n/ger  van  Tieghem  2,6 

Fusarium  solani  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd.&Hans  2,6 

Aspergillus  flavus  Link  ex  Gray  1 

A.  n/ger  van  Tieghem  1 

A.  n/du/ans  (Eidam)  Winter  1 

A.  terreus  Thom  l 

Drechslera  australiensis  (Bugni)  Subram. 

&Jain  ex  M.B.Ellis  1 

o 

so 



Table  2,  continued 

No  and  Host Rhizoplane Location    Rhizosphere Location 

CONVOLVULACEAE 

1 5.  Convolvulus  arvensis  L. 

CRUCIFERAE 

^6.Bra5sicajuncea  (L.)  Czern. 

&  Coss  (Mustard) 

1 7.  Brassica  oleraceo  L.  var. 

capitata  L.  (Cabbage) 

Alternaria  alternata  (Fr.)  Keissler 

Aspergillus  flavus  Link  ex  Gray 

A.niger  van  Tieghem 

Cunnlnghamella  echinulata  (Thaxt.)  Thaxt. 

Cladosporlum  sp. 

Fusarium  solani  (Mart.)  Appel  &Wollenw. 

emend.  Snyd.&  Hans 

F.  oxysporum  Sclilecht.  emend.  Snyd. &  Hans 

Macrophomina  phaseolma  (Tassi)  Goid. 

Rhizoctonia  solani  Kuhn 

Rhizopus  stolonifer  (Ehrenb.ex  Linl<)  Lind. 

Fusarium  solani  (Mart)  Appel  &  Wollenw, 

emend.  Snyd.&  Hans 

Macrophomina  phaseoiina  (Tassi)  Goid 

Rhizoctonia  solani  Kuhn 

Aspergillus  flavus  Link  ex  Gray 
A.  ferreus  Thorn 

2 

1,7 1,2,7 

2 

1,2 

2 

2 

1 

7 

2 

7,i 

8 
7,^ 

4 

4 

Fusarium  semitectum  Berk.  &  Rav.  1 

Fsolani  (Mart.)  Appel  &Wollenw.emend. 

Snyd. &  Hans  1 

Macrophomina  phaseoiina  (Tassi)  Goid.  1 

Unidentified  black  sterile  mycelium  1,2 

Alternaria  alternata  (Fr.)  Keissler  1 ,2 

/\operg/7/usflovu5  Link  ex  Gray  1 

/\.n/ger  van  Tieghem  1 

/A.  n/du/ons  (Eidan)  Winter  2 

/4.5u/p/iureu5  (Fres.)  Thorn  &  Churh  1 

A.terreusJhorr\  1,2 

Cladosporlum  sp.  1,2 

Fusarium  solani  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd. &  Hans  2 

F  oxysporum  Schlecht.  emend.  Snyd.  &  Hans  2 

Macrophomina  phaseoiina  (Tassi)  Goid.  1 
Rhizoctonia  solani  Kuhn  7 

Unidentified  sterile  fungus  7 

Alternaria  alternata  (Fr.)  Keissler  7 

/\sperg///usn/ge/' van  Tieghem  7 
Drechslera  .australiensis  (Bugni)  Subram. 

&  Jain  ex  M.B.Ellis.  7 

Fusarium  solani  (Mart)  Appel  &  Wollenw. 

emend.  Snyd. &  Hans  7 

Aspergillus  flavus  Link  ex  Gray  4 
/^.ferreus  Thorn  4 



Table  2.  continued 

No  and  Host Rhizoplane Location    Rhizosphere 

1 8.  Brassica  rapa  L.  (Rapifera 

group)  (Turnip) 

1 9.  Raphanus  sativus  L. 

(Radish) 

CUCURBITACEAE 

20.  Citrullus  lanatus  (Thunb.) 

Matsum.&  Nakai 

(Watermelon) 

Chaetomium  globosum  Kunze  ex  Staud.  3 

Cunninghamella  echinulata  (Thaxt.)  Thaxt.  4 

Fusanum  solani  (Mart.)  Appel  &  Wollenvv.  emend, 

Snyd,&  Hans  3,4 

Macrophomina  phaseolina  (Tassi)  Goid.  3,4 

R/i/zocfon/a  so/on;  Kuhn  3 

Curvalaria  lunata  (Wakker)  Boedijn  7 

Fusarium.oxysporum  Schlecht  emend.  7 

Snyd.&  Hans. 
F.  solani  (Mart.)  Appel  &  Wolienw,  emend. 

Snyd.&Hans  7 

Rhizoctonia  solani  Kuhn  7 

Alternaria  alternata  (ft.)  Keissler  4 

Aspergillus  nidulans  (Eidam)  Winter  4 

/A.n/ger  van  Tieghem  4 

Drechslera  australiensis  (Bugni)  Subram.& 

Jain  ex.  Ml. B.Ellis  6 

Fusanum  solani  (Miart.)  Appel  &  Wolienw. 

emend.  Snyd.&  Hans  4,6 

Macrophomina  phaseolina  (Tassi)  Goid.  6 

Rhizopus  stolonifer  (EUrer\b. ex.  Link)  Lind.  4 

Rhizoctonia  solani  \\Vihr\  6 

Aspergillus  nidulans  (Eidam)  Witner  5 

/\.n/ger  van  Tieginem  5 

Drechslera  hawaniesis  (Bugni)  5ubram.&  Jain 

Location 

Chaetomium  globosum  Kunze  ex  Staud.  3 

Cunninghamella  echinulata  (Thaxt.)  Thaxt.  4 

Fusarium  solani  {Man.)  Appel  &  Wolienw.  emend. 

Snyd.&Hans  4 

Macrophomina  phaseolina  (Tassi)  Goid.  3 

Penicillium  waksmanni  Zaieski  4 

Alternaria  alternata  (Fr.)  Keissler  7 

Fusarium  solani  (Man)  Appel  &  Wolienw.  emend. 

Synd.&Hans.  7 

Paecilomyces  varioti  Bain  7 

Unidentified  sterile  mycelium  7 

Unidentified  yeast  7 

Alternaria  alternata  (Fr.)  Keissler  4 

/\sperg/7/Lysf/avus  Link  ex  Gray  6 

A.  nidulans  (Eidam)  Winter  4 

/\.  n;ger  vanTieghem  6 

Cladosporium  sp.  4 

Drechslera  australiensis  (Bugni)  Subram,& 

Jainex.M.B.EIlis  6 

Fusarium  oxysporum  Schlecht. emend. 

Snyd.&Hans  4 

/^  solani  (Mart.)  Appel  &  Wolienw.  emend. 

Snyd.&Hans  4 

Macrophomina  phaseolina  (Tassi)  Goid.  6 

Articulospora  sp.  5 

/Asperg/Z/usf/ovus  Link  ex  Gray  5 

/A.  glaucus  Link  5 

o 



Table  2. continued 

No  and  Host 

2^.Lucumis sativus  L. 

(Cucumber) 

22.  Cucurbita  moschata  L 

(Pumpkin) 

23.  Lagenaria  siceraria  (Mol.) 

Standi.  (Bottle  gourd) 

Rhizoplane Location    Rhizosphere 

ex  M.B.Ellis. 

Fusarium  oxysporum  Schlecht.  emend. 

Snyd.&  Hans. 
F.  solani  (Mart.)  Appel  &  Wollenw.  emend, 

Snyd.  &  Hans 

Fusarium  solani  (Mart.)  Appel  &  Wollenw.  erTiend. 

Snyd. &  Hans  7 
Rhizoctonia  solani  Ku  h  n  7 

Unidentified  sterile  fungus  7 

Chaetomium  globosum  Kunze  ex.  Staud.  7 

Drechslero  australiensis  (Bugni)  Subram.&  Jain  ex 
M.B.Ellis  7 

Fusarium  solani  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd.&Hans  1,7 

Macrophomina  phaseolina  (Tassi)  Goid.  1 ,7 

Rhizoctonia  solani  Kuhn  1 ,7 

Aspergillus  flavus  Link  ex  Gray  1,2,5 

/^.n/ger  van  Tieghem  1,2,5 

Location 

/^.  n/c/u/ons  (Eidam)  Witner  5 

/^.n/ger  van  Tieghem  5 

A.  terreus  Jhom  5 

Cephalosponum  sp.  5 

Drechslera  hawailensis  (Bugni)  Subram.&  Jain 
ex  M.B.  Ellis  5 

Fusarium  solani  (Mart.)  Appel  &  Wollenw,  emend. 

Snyd.&Hans  5 

Myrotheclum  cinctum  Tode 
Paecilomyces  lilaclnus  (Thorn)  Samson  5 

Penlcilllum javanicumyan  Beijma  5 

Scopulariopsis  brumptll  Salvanet-Duval  5 
Trichoderma  virlde  Pers.  ex  Grey  5 

Alternaria  alternata  (fr.)  Keissler  7 

/\sperg/7/us  n/ger  vanTieghem  7 
/\.  rerreusThom  7 

Fusarium  solani  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd.&Hans  7 

Unidentified  sterile  mycelium  7 

Aspergillus  flavus  Link  ex  Gray  7 

/A.  n/ger  vanTieghem  7 

Chaetomium  globosum  Kunze  ex.  Staud.  7 

Fusarium  solani  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd.&Hans  7 

Aspergillus  flavus  Link  ex  Gray  1 ,2,5 

/^.n/ger  van  Tiegtrem  1,2,5 



Table  2.  continued 

No  and  Host 

24.  Luffa  aegyptiaca  Mill, 

(Sponge  gourd) 

Rhizoplane Location    Rhizosphere 

Chaetomium  indicum  Corda  2 

Curvularia  lunata  (Wal<ker)  Boedijn  1 

Cunninghamello  echinulata  (Thaxt.)  Thaxt.  5 

Fusarium  solani  (Mart.)  Appel  &  Wollenw.  emend, 

Snyd.  &Hans  1,2,5 

Macrophomina  phaseolina  (Tassi)  Goid  1 ,5 

Rhizoctonia  solani  Kuhn  ] 

Paecilomyces  lilacinus  (Thorn)  Samson  5 

Chaetomium  indicum  Corda  2,6 

Curvulana  lunata  (Wakker)  Boedijn  2,6 

Drechsleraaustraliensis  (Bugni)  Subram,&  Jain 

ex  M.B.Ellis  2,5,6 

Fusarium  solani  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd.  &  Hans  2,5,6 

Macrophomina  phaseolina  (Tassi)  Goid.  2,6 

Paecilomyces  lilacinus  (Thorn)  Samson  5 

Rhizopus  stolonifer  {Ehrenb. ex  Link)  Lind.  5 

Rhizoctonia  solani  Kuhn  2,6 

Unidentified  white  sterile  mycelium  2,6 

Location 

A. nidulans  {E\dam)\Niritet  5 

/^.5u/p^)ureus(Fre5.)  Thorn.  &  Church  5 

A.  terreus  Thorn  2,5 

Fusarium  moniliforme  Sheld  2 

F  solani  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd. &  Hans  1,2,5 

Myrothecium  roridum  Tode  5 

Aspergillus  flavus  Link  ex  Gray  2,5,6 

A.fumigatus  Fres.  5 

/A.n/du/ons  (Eidam)  Winter  2,5,6 

/\.n/ge/- vanTieghem  2,5,6 
/\.ferreus  Thorn  2,5,6 

Chaetomium  Indicum  Corda  5 

Cunninghamella  echinulata  (Thaxt.)  Thaxt,  5 

Drechslera  austratiensis  (Bugni)  Subram.S  Jam 

ex  M.B.Ellis  5 

Fusarium  moniliforme  Sheld  2 

F  solani  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd,  &  Hans  2,5,6 

Macrophomina  phaseolina  (Tassi)  Goid.  2,6 

Paecilomyces  lilacinus  (Thom)  Samson  5 

Penicillium purpurogenum  Stoll  2 

Trichoderma  viride  Pers.ex  Gray  2 

Unidentified  sclerotial  fungus  2 

Unidentified  white  sterile  mycelium  6 

Unidentified  yeast  6 



Table  2.  continued 

No  and  Host Rhizoplane Location    Rhizosphere Location 

25.  Momordica  charantia  L. 

(Bitter  gourd) 

CYPERACEAE 

26.  Cyperus  rotundas  L. 

EUPHORBIACEAE 

27.  Euphorbia  hirta  L. 

Fusarium  solani  (Mart.)  Appel  &  Wollenw,  emend. 

Snyd.&Hans  2 

Macrophomina  phaseolina  (Tassi)  Gold.  2 
Rhizoctonia  solani  Kuhn  2 

Aspergillus  flavus  Link  ex  Gray  1 ,5 

/\.n/gef  vanTieghem  5 

Chaetomium  globosum  Kunze  ex  Staud  1 ,5 

Cunninghamella  echinulata  (Thaxt.)  Thaxt.  5 

Drechsleraaustraliensis  (Bugni)  Subram.&  Jain  ex. 
M.B.Ellis  5 

Fusarium  solani  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd.&  Hans.  5 

Aspergillus  niger  var\J\eghem  5 

Cunninghamella  echinulata  (Thaxt.)  Thaxt.  5 

Drechslera  australiensis  (Bugni)  Subram.&  Jain  ex. 
M.B.Ellis  5 

Fusarium  solani  (Mart.)  Appel  &  Wollenw. 

emend.  Snyd.&  Hans.  5 

Macrophomina  phaseolina  (Tassi)  Gold,  5 

Penicillium  purpurogenum  Stoll  5 

Aspergillus  candidus  Link  ex  Link  2 

/\.n/ger  van  Tieghem  2 
Chaetomium  indicum  Corda  2 

Drechslera  australiensis  (Bugni)  Subram  & 
Jain  ex  M.B.Ellis  2 

Fusarium  solani  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd.&Hans  2 
Penicillium  funiculosumJhom  2 

Alternaria  alternata  (Fr.)  Keissler  5 

Aspergillus  flavus  Link  ex  Gray  1 ,5 

/\.  n/gervanTieghem  5 
A.  terreus  Thorn  5 

Drechslera  australiensis  (Bugni)  Subram.  &  Jain  ex, 
M.B.Ellis  5 

Fusarium  solam  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd.&Hans  1,5 
Frichoderma  viride  Pers.  ex  Gray  5 

/^sperg/Z/usf/avus  Link  ex  Gray  5 

/^./r/ger  vanTieghem  5 
/^.  terreus  Thom  5 

o 
Q 
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Table  2.  continued 

No  and  Host Rhizoplane Location    Rhizosphere Location 

FABACEAE 

28.  Aihaji  murorum  Medik 

29.  Arachis  hypogaea  L. 

(Peanut) 

3Q.Cicerarietlnum  L. 

(Chickpea) 

31 .  Cyamopsis  tetragonoloba 

(L.)Taub.  (Guar) 

Drechslera  halodes  (Drechlera)  Subram.  &  Jam  7 

Fusarium  solani  (Mart)  Appel  &  Wollenw, 

emend.  Snyd.&  Hans  7,8 

Chaetomium  indicum  Corda  1 

Curvalarta  clavata  (VMskket)  Boedijn  1 

Drechslera  oustroliensis  (Bugni)  Subram. 

&  Jam  ex  M.B.Ellis.  1 

Fusarium  oxysporum  Schlecht  emend.  Snyd. 

&  Wollenw  1 

F  solani  (Miart.)  Appel  &  Wollenw.  emend, 

Snyd. &  Hans  1 

Macrophomlna  phaseolina  (Tassi)  Gold.  1 

NIgrospora  oryzae  (Berk.  &  Br.)  Petch  1 
Rhizoctonaia  solani  Kuhv]  1 

Unidentified  yellow  sterile  mycelium  2 

Unidentified  white  sterile  mycelium  1 

Chaetomium  globosum  Kunze  ex  Steud.  8 

Drechslera  oustroliensis  (Bugni)  Subram.  &  Jain 

ex  M.B.Ellis.  8 

D.  halodes  (Drechslera)  Subram.  &  Jain  8 

Fusarium  solani  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd.&  Hanse  8 

Macrophomlna  phaseolina  (Tassi )  Gold.  8 

Chaetomium  globosum  Kunze  ex  Staud.  1 

Drechslera  australiensis  (Bugni)  Subram.  &  Jain  ex 
M.B.  Ellis  1 

Aspergillus  flavus  Link  ex  Gray  7,i 

/4.  n/gervanTieghem  ?;• 

Aspergillus  flovus  Link  ex  Gray  1 

/^.n/du/ons  (Eidam)  Winter  1 

,4.  n/ger  van  Tieghem  1 
/A.  ferreusThom  1 

Fusarium  oxysporum  Schlecht  emend.. 

Snyd.&  Wollenw  1 

i^so/an/ (Mart.)  Appel  &  Wollenw. emend. 

Snyd. &  Hans  1 

Penicillium  rugulosum'\V\om  2 
Unidentified  yellow  sterile  mycelium  2 

Unidentified  white  sterile  mycelium  1 

Aspergillus  niger  \id,r\J\egV\em  8 
/\.  ferreus  Thorn  8 

Chaetomium  globosum  Kunze  ex  Steud.  8 

Drechslera  australiensis  (Bugni)  Subram.  &  Jain 

ex  M.B.Ellis  8 

Fusarium  solani  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd. &  Hanse  8 

Alternana  alternata  (Fr.)  Keissler  6 

/^sperg/7/us/7o\/us  Link  ex  Gray  6 

T^.n/ger  van  Tieg hem  6 



Table  2.  continued 

Nioand  Host Rhizoplane Location    Rhizosphere Location 

32.  Glycine  max  (L.)  Merr. 

(Soybean) 

33.  Lens  culinaris  Medic 

(Lentil) 

Fusarium  semitectum  Berk.  &  Rav. 

F.solani  {Mart)  Appel  &  Wollenvv.  emend. 

5nyd.&  Hans. 
Macrophomina  phaseolina  (Tassi)  Goid. 
Rhizoctonia  solani  Kuhn 

Unidentified  white  sterile  mycelium 

Alternanaalternata  (Fr.)  Keissler 

Aspergillus  candidus  Link 
A.flavus  Link  ex  Gray 

A.  niger  van  Tieghem 

A.  terreus  Jhom 
Curvularia  lunata  (Wakker)  Boedijn 

Drechslera  australiensis  (Bugni)  5ubram.&  Jain 

ex  M.B.Ellis 

Fusanum  solani  (Mart.)  Appel  &  Wollenw.  emend. 

5nyd.&  Hans 
Macrophomina  phaseolina  (Tassi)  Goid. 

Myrothecium  roridumJode 
Rhizoctonia  solani  Kuhn 

Alternaria  alternata  (Fr.)  Keissler 

Curvularia  lunata  (Wakker)  Boedijn 

Drechslera  australiensis  (Bugni)  5ubram.&  Jain 

ex  M.B.Ellis. 

6  C/iaetom/umg/obosum  Kunze  ex  Staud.  6 
Curvularia  clavata  ]a\n  6 

1,6  Fusonum  sem/fecfi/m  Berk,  &  Rav.  6 

1  F  so/an/ (Mart.)  Appel  &  Wollenw,  emend, 

1,4,6  Snyd.&Hans  6 
6  Penicillium  citrinumJhom.  6 

Jrichoderma  viride  Pers.  ex  Gray  6 

Unidentified  white  sterile  mycelium  6 

Unidentified  yeast  6 

1,8  /lsperg/7/us  f/avus  Link  ex  Gray  1,S 

1  /\.n/ger  van  Tieghem  1,S 

1,8  /\.  ferreus  Thom  1,! 

1,8  Cu,rvu/ar/o /unaro  (Wakker)  Boedijn  8 

1,8  Drechslera  australiensis  (Bugni)  Subram.&Jain 

8  ex  M.B.Ellis  1,i 

Fusarium  solani  (Mart.)  Appel  &  Wollenw.  emend. 

1,8  Snyd.&Hans  l,i 

Macrophomina  phaseolina  (Tassi)  Goid.  1  ,i 

1,8  A/Ionod/ctys pufred/n/s  (Wallr.)  Hughes  1 

1,8  Myrothecium  roridumJode  1 

1  N/grosporaoryzoe  (Berk.  &  Br.)  Fetch  1 

1,8  Penicilllum  purpurogenum  StoW  1 

Trichoderma  harzianum  R\fa\  1 

Unidentified  Basidomycetes  1 

1,8  /^/remor/o  o/ternaro  (Fr.)  Keissler  2 

8  Aspergillus  flavus  Link  ex  Gray  1  ,i 

/A.n/ger  van  Tieghem  l,i 
8  A.  terreus  Thorn  8 

o 
o 

o 
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Table  2.  continued 

No  and  Host Rhizopiane 

D.  halodes  (Drechslera)  Subram.  &  Jain  ex 

M.B.Ellis 

Fusarium  oxysporum  Schlecht  emend. 

Snyd.&  Hans. 

F.  solani  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd.&  Hans 
Macrophomina  phaseolina  (Tassi)  Gold. 
Rhizoctonia  solani  Kuhn 

Stachybotrys  otra  Corda 

Unidentified  Basidiomyceles 

Location    Rhizosphere 

1,8 

8 

1 

Location 

Fusarium  soloni  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd.&  Hans 
Unidentified  Basidomycetes 

34.  Leucaena  leucocephala 

(Lam.)  de  Wit 

(Ipil-ipil) 

35.  Medicago  satlva  L 

(Alfalfa) 

Aspergillus  flavus  Link  ex  Gray 
/A.ferreus  Thorn 

Drechslera  australiensis  (Bugni)  Subram. &  Jam 

ex  M.B.Ellis 

Fusarium  solani  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd.&  Hans 
Helicocephalum  sp. 

Alternaria  alternata  (Fr.)  Keissler 

Aspergillus  flavus  Link  ex  Gray 

A.  niger  van  Tieghem 
A.terreusJhom 

Curvalaria  lunata  (Wakker)  Boedijn 

Drechslera  australiensis  (Bugni)  Subram.  &  Jain 
ex  M.B.  Ellis 

Fusarium  semitectum  Berk  &  Rav. 

F  solani  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd.S  Hans 

5 

5 

5,6 

5 

5 

5 

6 

3,6 

6 

5,6 

Aspergillus  flavus  Link  ex  Gray  5 

/\.n/ger  van  Tieghem  5 

/I.  n/c/u/ons  (Eidam)  Winter  5 

A.  sulphureus  (Fres.)  Thorn.  &  Church.  5 

A.terreusJhom  5 

Drechslera  australiensis  (Bugni)  Subram.  &  Jain 

ex  M.B.  Ellis  5 

Alternaria  alternata  (Fr.)  Keissler  5,6 

Aspergillus  flavus  Link  ex  Gray  3,5,6 

/^.n/ger  van  Tieghem  3,5,6 

A.terreusJhom  5,6 

Fusarium  semitectum  Berk  &  Rav.  6 

F  solani  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd.&Hans  3,5 

Macrophomina  phaseolina  (Tassi)  Gold.  3,6 

Unidentified  sclerotial  fungus  3,6 

Unidentified  white  sterile  mycelium  3 

o 



Table  2.  continued 

No  and  Host Rhizoplane Location    Rhizosphere Location 

36.  Melilows  alba  Medik. 

(White  sweet-clover) 

37.  Phaseolus  vulgaris  L. 

(Common  bean) 

Macrophomina  phaseolina  (Tassi)  Goid.  3,6 

/?h/zocfon/a  so/on/ Kuhn  3,6 

Unidentified  sclerotial  fungus  3,6 

Aiternaria  alternata  (Fr.)  Keissler  2 

Aspergillus  flavusi\nk  ex  Gfay  2 

A.fumigatus  Fres.  2 

/^.n/gervanTieghem  2 

A.nidulans  (Eidam)  Winter  2 

Cliaetomium  flavum  Omvil<  2 

Drechsleraaustraliensis  (Bugni)  Subram  & 

Jain  ex  M.B.Ellis.  2,5 

Fusarlum  oxysporum  Schlecht. emend. 

Snyd.&Hans  2 

F.solani  (Man.)  Appel  &Wollenw.  emend. 

Snyd.&Hans  2,5 

Aiternaria  alternata  (Fr.)  Keissler  4,6 

/^sperg/7/usn/gef  vanTieghem  4 

/I.  terreus  Thorn  6 

Drechsleraaustraliensis  (Bugni)  Subram. &  Jain 

ex  M.B.Ellis  6 

Fusarium  solani  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd.&Hans  4,6 

Macrophomina  phaseolina  (Tassi)  Goid.  6 

/?/i/zocron/o  so/on;  Kuhn  4,6 

Aiternaria  alternata  (Fr.)  Keissler  2 

Aspergillus  flavus  i\nk  ex  Gray  5 

/^.n;c^er  vanTieghem  2,5 

/4.  terreus  Thorn  2 

Cephalosporium  sp.  2 

Chaetomium  flavum  Omvik  2 

Drechslera  australiensis  (Bugni)  Subram  & 

Jain  ex  M.B.Ellis.  5 

Fusarium  solani  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd.&Hans  2,5 

F  oxysporum  Schlecht.  emend. Snyd. &  Hans  2 

Aiternaria  alternata  (Fr.)  Keissler  4,6 

Aspergillus  niger  van  Tieghem  4,6 

A.  sulphureus  (Fres.)  Thorn.  &  Church.  6 

/4.  ferreus  Thorn  6 

Cladosporium  sp.  4 

Drechsleraaustraliensis  (Bugni)  Subram. &  Jain 

ex  M.B.Ellis  6 

Fusarium  solani  (Mart.)  Appel  &  Wollenw,  emend. 

Snyd.&  Hans  4,6 

Macrophomina  phaseolina  (Tassi)  Goid.  6 

R/i/zopu5sto/on/Ter(Ehrenb.ex  Link)  Lind.  4 

o 
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Table  2.  continued 

No  and  Host Rhizoplane Location    Rhizosphere Location 

38.  Pisum  sativum  L,  (Pea) 

39.  Sesbaniasesban  (L.)  Merr. 

(European  river  hemp) 

40.  Tnfolium  alexandrium  (L.) 

Spergue  ex.Turril 
(Clover) 

Alternaria  alternata  (Fr.)  Keissler 

Chaetomium  globosum  Kunze  ex.  Staud 

Drechsleraaustraliensis  (Bugni)  Subram.&  Jain 
ex  M,B.  Eilis. 

D.halodes  (Dreclislera)  Subram.  &  Jain 

Fusanum  solani  (Mart.)  Appel  &  Wollenw.  ennend. 

Snyd.&  Hans 
Macrophomina  phaseollna  (Tassi)  Goid. 

Aspergillus  niger  van  Ti  eg  hem 

Fusarium  solani  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd.&  Hans 
Unidentified  yellow  sterile  mycelium 

Unidentified  white  sterile  mycelium 

8 Alternaria  alternata  (Fr.)  Keissler 

Chaetomium  globosum  Kunze  ex,  Staud.  8 

Curvalaria  lunata  (Wakker)  Boedijn  8 

Drechsleraaustraliensis  (Bugni)  Subram. & 

JainexM.B.EIlis  5 

Fusarium  solani  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd.  &Hans  5 

Scopuiariopsis  Brumptii  Salvanet-Duval  4 

Trichoderma  harzlanum  R'lfai  6 
I/(on/ng;7  0udem  6 

Alternaria  alternata  (Fr.)  Keissler  8 

/^sperg/7/us  fla\/us  Link  ex  Gray  8 

A.  niger  vaviJieghem  8 

Chaetomium  globosum  Kunze  ex.  Staud  8 

Fusarium  solani  {Mart.)  Appel  &  Wollenw.  emend. 

Snyd.&Hans  8 

Aspergillus  flavus  Link  ex  Gray  3 

/A.n/ger  van  Tieghem  3 
A.  terreus  Jhom  3 

Fusarium  monoliforme  Sheld.  3 

F.  solani  (Marl.)  Appei  &  Wollenw.  emend. 

Snyd.&Hans  3 

Macrophomina  phaseollna  (Tassi)  Goid  3 

Unidentified  yellow  sterile  mycelium  3 

Unidentified  white  sterile  mycelium  3 

Alternaria  alternata  (Fr.)  Keissler  8 

Aspergillus  flavus  Link  ex  Gray  5,i 

A.  n/ger  van  Tieghem  5,i 
A.terreusJhom  5 

Drechslera  australiensis  (Bugni)  Subram. & 

JainexM.B.EIlis,  5 

Fusarium  solani  (Mart.)  Appel  &  Wollenw.  emend. 



Table  2.  continued 

No  and  Host Rhizoplane Location    Rhizosphere Location 

Macrophomlna  phaseolina  (Tassi)  Gold. 

Rhizoctonia  solani  Kuhn 

41 .  Trigonella  foenum-graecum      Alternaria  alternata  (Fr.)  Keissler 
L.  (Fenugreek)  Fusahum  solani  (Mart.)  Appel  &  Woilenw.  emend. 

Snyd.&  Hans 
Macrophomlna  phaseolina  (Tassi)  Gold. 

Rhizoctonia  solani  Kuhn 

42.  VIgna  nnungo  (L.)  Hepper 

(Urid  bean) 

43.  Vigna  radiata  (L.)  Wilczel< 

(Mung  bean) 

Curvularla  lunata  (Wakker)  Boedijn 

Drechslera  australiensis  (Bugni)  5ubram.& 

Jain  ex  M.B.Eilis. 

Fusanum  solani  (Mart.)  Appel  &  Woilenw.  emend. 

5nyd.&  Hans. 
Macrophomlna  phaseolina  (Tassi)  Gold. 
Rhizoctonia  solani  Kuhn 

Alternaria  alternata  (Fr.)  Keissler 

Aspergillus  n/gervanTieghem 

Chaetomium  globosum  Kunze  ex  Staud. 

Curvularla  lunata  (Wakker)  Boedijn 

Drechslera  australiensis  (Bugni)  Subram.& 
Jain  ex  M.B.Ellis. 

D^halodes  (Drechslera)  Subram.  &  Jain 

Fusarlum  monlllforme  Sheld. 

F.solanI  (Mart.)  Appel  &  Woilenw.  emend. 

Snyd.&  Hans 
Macrophomlna  phaseolina  (Tassi)  Gold. 
Rhizoctonia  solani  Kuhn 

5,8 

5,8 

2,7,i 

2,8 2,8 

2 

1 

T^ 

T^ 

Snyd.S  Hans 
Macrophomlna  phaseolina  (Tassi)  Goid. 

Alternaria  alternata  (Fr.)  Keissler 

Aspergillus  flavus  Link  ex  Gray 

A.nigeryan  Tieghem 

A.  terreus  Thorn 

Fusarium  solani  (Mart.)  Appel  &  Woilenw.  emend. 

Snyd.S  Hans 
Aspergillus  flavus  Link  ex  Gray 

A.niger  van  Tieghem 

A.  ferreus  Thorn 

Drechslera  australiensis  (Bugni)  Subram.  & 

Jam  ex  M.B.Eilis. 

Fusarium  solani  (Mart.)  Appel  &  Woilenw.  emend. 

Snyd.&  Hans. 
Alternana  alternata  (Fr.)  Keissler 

Aspergillus  flavus  Link  ex  Gray 

A.fumigatus  Fres. 

A.  nidulans  (Eidam)  Winter 

/\.  n/ger  vanTiegherTi 

A.  terreus  Thom 

Chaetomium  globosum  Kunze  ex  Staud. 

Fusarium  solani  (Mart.)  Appel  &  Woilenw.  emend. 

Snyd.&  Hans 
Peniclllium  purpurogenum  Stoll 

Macrophomlna  phaseolina  (Tassi)  Goid. 

Myrothecium  roridum  Tode 

5,8 

5,8 

2 

2,8 
2,8 

8 

2,8 

,8 
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Table  2.  continued 

No  and  Host Rhizoplane Location    Rhizosphere Location 

GRAMINEAE 

44.  Avena  saliva  L.  (Oat) 

45.  Cenchrno  setlgerus  Vahl 

46.  Cynodon  dactylon  (L.)  Pers. 

(Bermuda  grass) 

Unidentified  Ascomycetes  1 

Unidentified  white  sterile  mycelium  1 

Drechsleraaustraliensis  (Bugni)  5ubram,&  Jain 

ex  M.B.Ellis  5 

Fusarium  solani  (Mart.)  Appel  &  Wollenvi/. 

emend.  Snyd.&  Hans  5 

Rhizoctonia  solani  Kuhn  5 

Aspergillus  flavus  Link  ex  Gray  5 

/^.n/gef  van  Tieghem  5 

A.  terreus  Jhom  5 

Cunninghamella  echinulata  (Thaxt.)  Thaxt,  5 

Fusarium  solani  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd.&Hans  2 

Aspergillus  flavus  Linl<;  ex  Gray  2 

/\.  n/geA  vanTieghem  2 

/^.rerreus  Thorn  2 

Curvularia  lunata  (Wakker)  Boedijn  1 

Drechsiera  austfaiiensis{?>uqn\)  Subram.&  Jain  ex. 

M.B.EIlis  1 

Fusarium  proiiferatum  (Matsushima)  Nirenberg  5 

F.  solani  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd.&Hanse  2 

Macrophomina  phaseolina  (Tassi)  Goid  2 

Nigrospora  oryzae  (Berk.S  Br.)  Petch  1 

Rliizopus  stolonifer  (Ehrenb.ex  Link)  Lind.  2 

Unidentified  white  sterile  mycelium 

Aspergillus  flavus  Link  ex  Gray  5 

/^.n/ger  van  Tieghem  5 

Drechslera  australiensis  (Bugni)  Subram. 

&  Jain  ex  M.B.Ellis  5 

Fusarium  solani  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd.&Hans  5 

-4sperg/7/u5f/oi/us  Link  ex  Gray  5 

/^.n/ger  van  Tieghem  5 
A.  rerreus  Thorn  5 

Cunninghamella  echinulata  (Thaxt)  Thaxt.  5 

Curvularia  clavata  Jain  5 

Paecilomyces  lilacinus  (Thorn)  Samson  5 

Aspergillus  Candidas  Link  5 

A.  flavus  Link  ex  Gray  1,2,5 

A.  n/ger  vanTieghem  1,2,5 

A.  n/c/u/ans  (Eidam)  Winter  2 

A.  ferreusThom  2,5 

Cephalosporium  sp.  2 

Chaetomium  flavum  Omvik  5 

Cunninghamella  echinulata  (Thaxt.)  Thaxt.  2,5 

Curvularia  lunata  (Wakker)  Boedijn  1 

Drechslera  australiensis  (Bugni)  Subram.  & 

Jam  ex.M. B.Ellis  1 

Fusarium  proiiferatum  (Matsushima)  Nirenberg  5 

o 
3D 



Table  2.  continued 

No  and  Host Rhizoplane Location    Rhizosphere Location 

47.  Oryzae  saliva  L.  (Rice) 

48.  Pennisetum  americanum  (L,; 

Leeve  (Millet) 

Chaetomium  globosum  Kunze  ex.  Staud. 

Curvulana  lunata  (Wakker)  Boedijn 

Drechslera  hawailensis  (Bugni)  Subram.&  Jain  ex 

M.B.Eilis 

Fusarium  solani  (Mart.)  Appel  &  Woilenw.  Emend, 

Snyd.&  Hans 
Macrophomina  phaseolina  (Tassi)  Goid. 

Alternaria  alternata  (Fr.)  Keissler 

Aspergillus  niger  van  Tiegtiem 
A.  nidulans  (Eidam)  Winter 

A.terreusJhom 

Drechslera  australiensis  (Bugni)  5ubram.&  Jain 

exM.B.EIHs 

D.  hawailensis  (Bugni)  Subram.&  Jain 

ex  M.B.Eilis. 

Fusarium  solani  {Man.)  Appel  &  Woilenw,  emend. 

Snyd.&  Hans 
Macrophomina  phaseolina  (Tassi)  Goid. 

Rhizoctonia  solani  Kuhn 

Unidentified  yellow  sterile  mycelium 

7 

7 

6 

5 

5 

5 

2,6 

1,2,6 
2,6 

1 

F  solani  (Man)  Appel  &  Woilenw.  emend. 

5nyd.&  Hans  5 

Myrothecium  roridum  Tode  5 

Nigrospora  oryzae  (Berk.&  Br.)  Petch  1 

Paecilomyces  lilacinus  (Thorn)  Samson  5 

Rhizopus  stolonifer  (Ehrenb.ex  Link)  bind.  5 

/Asperg/Z/usf/ovus  Link  ex  Gray  7 

/\.n/ger  van  Tieghem  7 

Chaetomium  globosum  Kunze  ex.  Staud,  7 

Fusarium  solani  (Mart,)  Appel  &  Woilenw.  emend. 

Snyd,&  Hans  7 

Alternaria  alternata  (Fr.)  Keissler  6 

Aspergillus  Candidas  Link  ex  Link  2 

/^.ffavus  Link  ex  Gray  2,5,6 

/\.n/ger  van  TIeg  hem  2,5 

A.terreusJhom  5,6 

Drechslera  australiensis  (Bugni)  Subram.&  Jain 

ex.  M.B.Ellis  2 

Fusarium  monillforme  Sheld.  2 

/^.sem/'fectum  Berk.&  Rav.  6 

F. solani  (Mart.)  Appel  &Woilenw.emend. 

Snyd.&Hans  1,2,6 

Macrophomina  phaseolina  (Tassi)  Goid.  1 ,2,6 

Monodictys putredinis  (Wallr.)  Hughes  1 

°enicillium  rugulosumlhom  6 

o 
Q 

o 



Table  2. continued 

No  and  Host 

49.  Setaria  verticilata 

(L)  Beauv. 

(Hooked  bristle  grass) 

50.  Sorghum  bicolor 

(L.)  Moench. 

(Sorghum) 

51 .  Tnticum  aestivum  L. 

(Wheat) 

Rhizoplane Location    Rhizosphere 

Alternaria  alternata  (Fr.)  Keissler  1 ,4 

Aspergillus  flavus  Link  ex  Gray  4 

/\,n/ger  van  Tieghem  4 

A.terreusJhom  1,4 

Cladosporium  sp.  l 

Curvularia  clavata  ]a'\r\  4 
Drechsleraaustraliensis  (Bugni)  Subram,&  Jain 

ex  M.B.Ellis  4 

Rhizopus  stolonifer  (Ehrenb.  ex  Link)  Lind  1 

Curvularia  clavata  Jain  3 

Drechslera  australiensis  (Bugni)  Subram.& 

Jam  ex  M.B.  Ellis.  3 

Fusarium  solani  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd.&Hans  3 

Macrophomina phaseolina  {Jass'O  Gold.  3 
Memnoniella  echinata  (Riv.)  Galloway  3 

Alternaria  alternata  (Fr.)  Keissler  5,6 

Chaetomium  globosum  Kunze  ex.  Staud.  5,6 

Curvularia  lunata  (Wakker)  Boedijn  5 

Unidentified  Ascomycetes 

Unidentified  sclerotial  fungus 

Unidentified  yellow  sterile  mycelium 

Unidentified  white  sterile  mycelium 

Alternaria  alternata  (Fr.)  Keissler 

Aspergillus  flavus  Link  ex  Gray 
A.terreusJbom 

A.  nidulans  (Eidam)  Winter 
Cladosporium  sp. 

Drechslera  australiensis  (Bugni)  Subram.&  Jam 

ex  M, B.Ellis 

Fusarium  solani  (Mart.)  Appel  &  Wollenw,  emend. 

5nyd.&  Hans 
Myrothecium  cinctum  (Corda)  Sacc. 

Aspergillus  flavus  Lmk  ex  Gray 

A.sulphureus  (Fres.)  Thorn.  &  Church 
Curvularia  clavata  Jam 

Drechslera.  australiensis  (Bugni)  Subram.S  Jam 

M.B.EIIis. 

Fusarium  solani  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd.&  Hans 
Macrophomina  phaseolina  (Tassi)  Gold. 
Memnoniella  echinata  (Riv.)  Galloway 

Unidentified  white  sterile  mycelium 

Alternaria  alternata  (Fr.)  Keissler 

Aspergillus  flavus  Link  ex  Gray 
A.  niger  van  Tieghem 

Location 

2 1,2,6 

1 

1 

1,4 

4 
1,4 

4 

4 

1 

3 

3 

3 

3 

3 

3 

3 

6 

5,6 
5,6 



Table  2.  continued 

No  and  Host Rhizoplane Location    Rhizosphere Location 

52. Zea  mays  L.  (Corn) 

Drechsleraoustraliensis  (Bugni)  Subram.& 

JainexM.B.EIlis  5 

Fusarlum  moniliforme  Sheld.  6 

F. solani  (Mart.)  Appel  &  Wollenw. emend. 

Snyd.  &Hans.  5,6 

Unidentified  wliite  sterile  mycelium  5 

Altemaria  alternata  (Fr.)  Keissler  2,6 

Aspergillus  flavus  Link  ex  Gray  4 

/A.  n/ger  van  Tiegiiem  2 

/A,  terreus  Thorn  2 

Cunninghamella  echinulata  (Thaxt.)  Thaxt.  2 

Drechslera  australiensis  (Bugni)  Subram.&  Jain 

ex  M.B.Ellis  1,2,6 

D.  halodes  (Drechslera)  Subram.  &  Jain  6 

Fusarlum  moniliforme  She\6.  6 

Foxysporum  Schlecht.  emend,  Snyd. &  Hans  4 

F  solani  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd.  &  Hans  1,2,4,6 

Macrophomina  phaseolina  (Tassi)  Gold.  1 

Riiizoctonia  solani  Kuhn  6 

R/i/zopus5to/on/fer(Ehrenb.ex  Link)  Lind.  2,4,6 

/\.  ferreusThom 

Chaetomium  globosum  Kunze  ex.  Staud. 
Fusanum  moniliforme  Sheld. 

F  solani  (Mart.)  Appel  &  Wollenw,  emend. 

Snyd.&  Hans. 
Penicillium  rugulosum  Thorn 
Unidentified  white  sterile  mycelium 

Altemaria  alternata  (Fr.)  Keissler 

Aspergillus  flavus  Link  ex  Gray 

A.  fumigatus  Fres. 

A.  nidulans  (Eidam)  Winter 

A.  sulphureus  (Fres.)  Thorn.  &  Church 
/\.rerreus  Thorn 

Cephalosporium  sp. 
Chaetomium  indicum  Corda 

Curvularia  lunata  (Wakker)  Boedijn 

Drechslera  australiensis  (Bugni)  Subram. &  Jain 

ex  M.B.Ellis 
Fusarlum  moniliforme  Sheld. 

Foxysporum  Schlecht. emend. Snyd. &  Hans 

F  solani  [Marl.)  Appel  &  Wollenw.  emend. 

Snyd.S  Hans 
Macrophomina  phaseolina  (Tassi)  Gold, 

Penicillium  purpurogenum  Stoll 

Rh/zopussfo/on/fer  (Ehrenb.  ex  Link)  Lind. 

Stachybotry  parvispora  Hughes 
Unidentified  yeast 

5 

3D 

O 

6 s 
6 2: 

in 

o 

5,6 

6 

3* 

5 
r^ 

2,4,6 
1,2,4,6 

1,2 
1 

i» 

1 

L,0 

O 

2,4,6 5 
P^ 

2,4 

^ 
2 z 

4 

2 

2 

2,4 
1,2,4,6 

1 

1 

4 

6 
1,4 



Table  2.  continued 

No  and  Host Rhizoplane Location    Rhizosphere 

MALVACEAE 

53.  Abelmoschus  esculentus  (L,; 

Moench  (Okra) 

54.Abutilon  indicum  (L.)  Sweet 

(Monkey  bush) 

55.  Gossypium  arboreum  L, 

(Cotton) 

Alternana  alternata  (Fr.)  Keissler  8 

Drechslera  australiensis  (Bugni)  Subram. 

&  Jain  ex  M.B.Ellis.  7 

Fusanum  solani  (Mart.)  AppI  &  Wollenw. 

emend.Snyd.&  Hans  1,7,! 

Macrophomina phaseolina  (Tassi)  Goid.  1 ,7 

Rhizoctonia  solani  Kuhn  ]  ,7,i 

Alternana  alternata  (Fr.)  Keissler  2 

Aspergillus  flavus  Link  ex  Gray  2 

/^.n/ger  van  Tieghem  2 

/4.  rerreL/5  Thorn  2 

Fusanum  solani  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd.&Hans  2 

/?ft/zopu5  5fo/on/fer(Ehrenb.  ex  Link)  Lind.  2 

Alternaria  alternata  (Fr.)  Keissler  1 ,8 

Chaetomium  globosum  Kunze  ex.  Staud.  1 

Curvularia  lunata  iWakker)  Boedijn  1 

Drechslera  australiensis  (Bugni)  Subram. &  Jain  ex 

M.B.Ellis.  1 

Fusarium  solani  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd.&Hans  i,8 

Macrophomina  phaseolina  (Tassi)  Goid  8 

Rhizoctonia  solani  Kuhn  i  ,8 

Trichoderma  vinde  Pers.  ex  Gray  1 

Location 

Alternana  alternata  (Fr.)  Keissler  7 

Aspergillus  flavus  Link  ex  Gray  1,7,8 

/4.n/ger  van  Tieghem  1,7,8 

/^.re/reus  Thorn  1,8 

Drechslera  australiensis  (Bugni)  Subram. 

M.B.EIIis.  7 

Fusarium  so/an/ (Mart.)Appl  &Wollenvi/. 

emend.Snyd.&  Hans  1,7,8 

Alternaria  alternata  (Fr.)  Keissler  2 

Aspergillus  flavus  Link  ex  Gray  2 

A.  nidulans  (Eidam)  Winter  2 

/l.n/ger  van  Tieghem  2 

A.  terreus  Jhom  2 

Cephalosporiuni  sp.  2 

Fusarium  solani  (Mart.)  Appel  &  Wollenvv'.  emend. 

Snyd.&Hans  2 

Macrophomina  phaseolina  (Tassi)  Goid.  2 

/^sperg;7/u5  f/ai/us  Link  ex  Gray  1,8 

/A.  n/ger  van  Tieghem  1,8 

A.terreusJhom  i,8 

Fusarium  oxysporum  Schlecht  emend.  Snyd.&  Hans   1 

T  so/on/ (Mart.)  Appel  &  Wollenw.  emend. 

Snyd.&Hans  1,8 

Penicillium  luteum  Zukal  ] 

Trichoderma  viride  Pers.  ex  Gray  1 

Unidentified  sterile  fungus  2 

Unidentified  yeast  i 

o 
£71 



Table  2.  continued 

No  and  Host Rhizoplane Location    Rhizosphere Location 

PEDELIACEAE 

56.  Sesamum  indicum  L. 

(Sesame) 

PIPERACEAE 

57.  P/pe^bere/L.  (Betel) 

Aspergillus  niger  van  Tieghem 

Curvularia  lunata  (Wakker)  Boedijn 

Cunninghamella  echinulata  (Thaxt.)  Thaxt 

Drechsleraaustraliensis  (Bugni)  Subram.& 

Jain  ex  M.B.Ellis. 

Fusarium  solani  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd.  &  Hans 
Rhizoctonia  solani  Kuhn 

Alternariaaiternata  (Fr.)  Keissler 

Chaetomium  globosum  Kunze  ex.  Staud 

Curvularia  lunata  (Wakker)  Boedijn 

Drechslera  australiensis  (Bugni)  Subrann.&  Jain 

ex  M.B.Ellis. 

Fusarium  monilifornne  Sheld 

F .oxysporum  Schlecht  emend.  Snyd  &  Hans. 
Fsemitectum  Berk,  &  Rav. 

F  solani  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd.&  Hans 
Macrophomina  phaseoilna  (Tassi)  Gold. 

Rhizoctonia  soiani  Kuhn 

5  Aspergillus  Candidas  Link  5 

1  /^.f/ovus  Link  ex  Gray  1 

5  /^.n/du/ons  (Eidam)  Winter  1 

/I.  n/ger  van  Tieghem  5 

1  /A.  5u/p/i(jreus  (Fres.)Thom.&  Church.  5 
A.  terreus  Thom  5 

1               Dreclislera  australiensis  (Bugni)  Subram.& 

1  Jain  ex  M.B.Ellis.  1 

Fusarium  soiani  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd. &  Hans  1 

Paecilomyces  lllacinus  (Thom.)  Samson  5 

Penicilliurr)  purpurogenum  Stoll  1 

Riiizoctonia  solani  Kuhn  1 

Unidentified  white  sterile  mycelium  1,2 

2  Altemarla  alternata  (\^r.)  Keissler  2 

2  Aspergillus  flavus  Link  ex  Gray  2 

2              /A.  n/ger  van  Tieghem  2 

Chaetomium  globosum  Kunze  ex.  Staud  2 

2              Drechslera  australiensis  (Bugni)  Subram.&  Jain 
2  ex  M.B.Ellis.  2 

2  Fusarium  monii forme  S\\el6  2 

2  /\  oxysporum  Schlecht  emend.  Snyd  &  Hans.  2 
F.sern/tectL/m  Berk.  &  Rav.  2 

2              F.  solani  (Mart.)  Appel  &  Wollenw.  emend. 

2  Snyd. &  Hans  2 
2 

o 
o 

o 

o 

-n 



Table  2.  continued 

No  and  Host Rhizoplane Location    Rhizosphere Location 

SOLANACEAE 

58.  Capsicum  annuum  L. 

(Pepper) 

59.  Capsicum  annuum  L.  var. 

shimla  (Pepper) 

Alternana  alternata  (Fr.)  Keissler 

Aspergillus  flavus  Link  ex  Gray 

A.  niger  van  Jieghem 

A.nidulans  (Eidam)  Winter 

A^  terreus  Thorn 

Chaetomium  indicum  Corda 

Curvularia  clavata  Jain 

C.lunata  (Wakker)  Boedijn 

Drechsleraaustrallensis  (Bugni)  Subram.&Jain 
ex  M.B.Ellis 

Fusanum  culmurum  (W.G.  Sm.)  Sacc. 

F.  oxysporum  Schlecht  emend.  Snyd.  &  Hans 

Fsolani  (Mart.)  Appel  &Wollenw.  emend. 

Snyd.&  Hans 
Macrophomina  phaseolina  (Tassi)  Gold. 

Rhizoctonia  solani  Kuhn 

Frichoderma  viride  Pers.ex  Gray 

Unidentified  black  sterile  mycelium 

Alternaria  alternata  (Er.)  Keissler 

Aspergillus  niger  van  Tieghem 
A.terreusJhom 

Fusarium  monlliforme  Sheld. 

F solani  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd.&  Hans 
Triclioderma  vinde  Pers.  ex  Gray 

,2,6,7 

2,6,7 
2,6 

7 

1,2,6,7 1,2 

1,2 

6 
1,2 

2 
1,2,6 1,2 

1,2,7 

1,2,6,7 

2 

Alternaria  alternata  {fr.)  Keissler  1,2,6,7 

Aspergillus  flavus  Link  ex  Gray  2 

/^.n/ger  van  Tieghem  1,2,6,7 

7^,  n/du/ons  (Eidam)  Winter  1,2,6 

/A.  ferreusThom  2 

Cephalosporium  sp.  2 
Chaetomium  indicum  Corda  2 

Drechsleraaustrallensis  (Bugni)  Subram.S  Jain 

exM.B.EIlis  2 

Fusarium  culmurum  (W.G.  Sm.)  Sacc.  2 

F  solani  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd. &  Hans  1,2,6,7 

Macrophomina  phaseolina  (Tassi)  Gold.  2 
Penicillium  funiculosum  Thom  1 

Prugu/osum  Thom  2,6 

Frichoderma  harzianum  Rifa'i  2 
Unidentified  black  sterile  mycelium  1,2 

Alternaria  alternata  (Er.)  Keissler  7 

/^spe/-g///us  ffovus  Link  ex  Gray  1,2 
/I.  n/ger  van  Tieghem  2,7 

/I.  re/reusThom  1,2 

Drechslera  australlensis  (Bugni)  Subram.  &  Jain 

exM.B.EIlis  2 

Fusarium  monlliforme  Sheld  2 

o 

ct 



Table  2.  continued 

No  and  Host 

60.  Lycopersicon  esculent um 
Mill.  (Tomato) 

61 .  Solanum  melongena  L. 

(Egg  plant) 

Rhizoplane Location    Rhizosphere Location 

Unidentified  scleotial  fungus 

Alternaria  alternata  (Ft)  Keissier 

Aspergillus  niger  van  Tieghem 

Cladosporium  sp. 

Curvularia  lunata  (Wakker)  Boedijn 

Drechslera  australiensis  (Bugni)  Subram.&  Jain 

ex  M.B. Ellis 

Fusarium  moniliforme  Sheld. 

F.oxysporum  Schleclit.  emend,  Snyd.&  Hans. 

F.  solani  (Mart.)  Appel  &  Wollenvv. emend. 

Snyd.&  Hans 

Humicola  grisea  Traaen 

Macrophomina  phaseolina  (Tassi)  Goid. 

Rhizoctonia  solani  Kuhn 

Unidentified  sclerotial  fungus 

Alternaria  alternata  (Fr.)  Keissier 

Aspergillus  flavus  Link  ex  Gray 

A.  niger  van  Tieghem 

/A.  ferreusThom 

Fusarium  oxysporum  Schlecht. emend. 

Snyd.&  Hans 

F  solani  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd.&  Hans 

1  F.  solani  (Mart.)  Appel  &  Wollenw.emend. 

Snyd.&  Hans 
Penicillium  funiculosumThom 

Trichoderma  viride  Pers.  ex  Gray 

Unidentified  sclerotial  fungus 

1 .2.5  Alternaria  alternata  (Fr.)  Keissier 

1  A5perg/7/u5  n/ger  van  Tieghem 
1  /^.cond/c/us  Link  ex  Link 

1,2  /\.floi/us  Link  ex  Gray 

/\.n;ger  van  Tieghem 
1  A.  terreus  Thorn 

2  Cladosporium  sp. 

1,2  Drechslera  australiensis  (Bugni)  Subram.&  Jain 

ex  M.B.  Ellis 

1  Fusarium  oxysporum  Schlecht  emend.snyd.&Hans 

5  Fsolani  (Man.)  Appel  &  Wollenw.  emend. 

1  Snyd.&Hans 

1 ,2,5,7      Macropliomlna phaseolina  (Tassi)  Goid. 

1,2  Stachybotrys  atra  Corda 
Unidentified  sclerotial  fungus 

4  /^sperg/7/us  flavus  Link  ex  Gray 

4  A.fumigatusfres. 

4  /l.n/ger  van  Tieghem 

4  /^.  terreus  Thom 

Fusarium  oxysporum  Schlecht. emend.  5nyd.&  Hans 

1.2.6  f.  5o/on/ (Mart.)  Appel  &  Wollenw.  emend. 

Snyd.&  Hans 
4  Macrophomina  phaseolina  (Tassi)  Goid. 

1,2,6,7 
1,7 

2 
1,2 
1,5 

1 

1 

1,2,5,7 

1,2,5 

1 

1 

1 

1 

1 

1 

1 
1,2 

1 ,2,4,6 1,4 

1,2,6 

4 
1,2 

4 

4 



Table  2.  continued 

No  and  Host 

62.  Solanum  nigrum  L. 

(Black  nightshade) 

63.  Solanum  surrenttense 

Burm.f. 

UMBELLIFERAE 

64.  Coriandrum  sativum  L. 

(Coriander) 

Rhizoplane Location    Rhizosphere 

Macrophomina  phaseolina  (Tassi)  Gold.  1 ,2,4,6 

Rhizoctonia  solani  Kuhn  1,2,4,6 

Verticillium  chlamydosporium  Goddard  1 

Drechslera  australiensis  (Bugni)  Subram.S 

Jain  ex  M.B.Ellis.  2 

Fusarlum  solani  (Mart.)  Appel  &  Wollenw,  emend. 

Snyd.  SHans  2 

Rhizoctonia  solani  Kuhn  2 

Aspergillus  flavusiwik  ex  Gray  5 

Fusanum  oxysporum  Schlecht,  emend. 

Snyd.  &Hans  5 

F.  solani  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd.&Hans  5 

Macrophomina  phaseolina  (Tassi)  Goid.  5 

Aspergillus  flavus  Link  ex  Gray  2 

A.  n/ger  van  Tieghem  2,7 

Curvularia  lunata  (Wakker)  Boedijn  2 

Drechslera  australiensis  (Bugni)  Subram.S  Jain  ex 

M.B.Ellis  2 

Location 

Myrotheciurn  roridum  4 

Rhizoctonia  solani  Kuhn  i ,2 

Aspergillus  flavus  Link  ex  Gray  2 

/A.n/ger  vanTieghem  2 

Drechslera  australiensis  (Bugni)  Subram.& 

Jain  ex  M.B.Ellis.  2 

Fusarium  solani  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd.&Hans  2 

Rhizoctonia  solani  Kuhn  2 

Altemaria  alternata  {'rt)  Keissler  5 

Aspergillus  flavus  Link  ex  Gray  5 
/\.n/du/on5  (Eidam)  Winter  5 

/^.n/ger  van  Tieghem  5 

A.sulphureus  (Fres.)  Thorn.  &  Church  5 

/\,rerreus  Thorn  5 

Chaetomium  ftavum  Omvik  5 

Fusarium  solani  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd.&Hans  5 

Myrothecium  roridum  Tode  5 

Penicillium  raistrickii  Gilman  &  Abbott  5 

Alternaria  alternata  {fr)  Keissler  7 

/^sperg/Z/usf/ovus  Link  ex  Gray  2 

/^.D/ger  vanTieghem  2,7 

A.  n/du/ons  (Eidan)  Winter  2 

A.  ferreusThom  2 

o 

at 



Table  2.  continued 

No  and  Host Rhizoplane Location    Rhizosphere 
Location 

65.  Daucus  carota  L,  ssp.  sativus 

(Haffm.)  Acrang  (Carrot) 

D.  halodes  (Drechslera)  Subram.  &  Jain  ex 

M.B,  Ellis. 

Fusarium  solani  (Mart.)  Appel  &  Wollenw,  emend. 

Snyd.&  Hans 
Macrophomlna phaseolina  (Tassi)  Gold. 

Unidentified  white  sterile  mycelium 

Fusarium  solani  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd. &  Hans 

2,7 
2 

7 

Fusarium  solani  (Mart.)  Appel  &  Wollenw.  emend. 

Snyd.  &  Hans  2,7 

Macrophomlna  phaseolina  (Tassi)  Goid,  2 

Stachybotrys parvispora  HuqUes  7 

Unidentified  sclerotial  fungus  2 

Alternaria  alternata  (Fr.)  Keissler  2 

Aspergillus  flavus  Linl<  ex  Gray  2,6 

/^.n/ger  van  Tiegfiem  2,6 

/^.n/d(j/an.s  (Eidam)  Winter  2 

/^.  re/reL/sThom  2 

Cladosporlum  sp.  2 

Fusarium  semitectum  Berk.  &  Rav.  6 

Fsolani  (Mart.)  Appel  &Wollenw.Emend. 

Snyd. &  Hans  2 

Foxysporum  Sciilecht. emend. Snyd. &  Hans  2 

Macrophomlna  phaseolina  (Tassi)  Goid  6 

Sfac/iyborrysorra  Corda  5 

Unidentified  sterile  fungus  2 

Unidentified  yeast  2 

1  =  Karaclii  University  Campus,  2  =  Memon  Gotti,  3  -^  Darsano  Chano,  4  =  Shaii  Faisal  Colony,  5  =  Hub,  6  =  Kathor,  7  =  Gharo,  8  =  Thatta 
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With  additional  roots  until  the  total  volume  of  soil  and  water  become  20  mL, 

assumed  to  be  1:10  dilution.  From  this  other  dilutions  1:100,  1:1000,  1:10,000, 

1:100,000  were  made.  One  mL  aliquot  from  each  of  the  last  two  highest  dilu- 
tions were  poured  in  sterilized  petri  plate  containing  potato  dextrose  agar  (PDA) 

incorporated  with  penicillin  (100,000  units/L)  and  streptomycin  (0.2  g/L)  to 
check  bacterial  growth.  Plates  were  incubated  for  5  days  at  room  temperature 

(25-30°  C)  under  12  hours  light  and  dark  conditions.  Fungi  that  grew  and  sporu- 
lated  on  plates  were  identified  with  reference  to  Barnett  and  Hunter  (1998),  Dix 

and  Webster  (1995),  Domsch  et  al  (1993)  and  Nelson  et  al.  (1983).  Special  atten- 
tion was  paid  towards  the  occurrence  of  root  infecting  and  well  known 

biocontrol  agents  like  Trichodcrma,  Paecoilomyces  lilacinus,  VerticiUium 

chlamydosporium.  Fungi  that  did  not  show  morphological  characters  were  in- 
cluded as  unidentified. 

Isolation  of  Fungi  from  Rhizoplane 

Roots  were  washed  under  running  tap  water  Tap  and  lateral  roots  were  cut  into 
1  cm  long  pieces,  washed  with  sterilized  water  and  transferred  onto  PDA  plates 

containing  penicillin  (100,000  units/L)  and  streptomycin  (0.2  g/L).  Plates  were 

incubated  for  5  days  at  28°  C.  Fungi  grown  on  plates  were  identified  as  described 
above. 

RESULTS  AND  DISCUSSION 

The  ecological  relationships  between  host,  pathogen  and  population  ol  soil 
microbes  have  been  represented  by  a  triangle  of  interactions  (Subba  Rao  1977). 

Root  Infection  by  a  parasite  must  be  affected  and  often  decisively  by  the  micro- 
bial activity  of  the  root  surface  and  rhizosphere  microflora  (Abawi  &  Widmer 

2000;  Boland  &  Kuykendall  1998;  Filion  et  al.  2004;  Manka  &  Kacprzak  1999; 
Marschner  et  al.  2002;  Subba  Rao  1977;  Whipp  2001).  In  the  present  study  57 

species  of  fungi  belonging  to  23  genera  were  isolated  and  identified  from 
rhizoplane  and  rhizosphere  of  65  plant  species  (Table  2),  These  comprised  58 
genera  within  19  families  collected  from  from  Sindh  and  Baluchistan  (Table  2). 
Most  of  the  fungi  isolated  from  rhizosphere  and  rhizoplane  belonged  to 

ascomycota  and  fungi  imperfecti.  Few  genera  belonged  to  zygomycotina  and 
mycelia  sterilia.  Host  plants  are  arranged  under  their  families  and  associated 
fungi. 

A  greater  number  of  fungi  was  isolated  from  the  rhizosphere  than  from 

the  rhizoplane.  In  rhizosphere,  Aspergillus  flavus  and  A.  niger  were  predomi- 
nant along  with  Fusarium  solani  (Table  2).  Population  ot  aspergilli  like  A. flavus, 

A.  niger  and  A.  terrus  was  high  as  compared  to  other  fungal  species  (data  not 
presented).  It  is  interesting  to  note  that  A.  niger  was  found  in  the  rhizosphere  of 
the  all  the  members  of  families  Cucurbitaceae,  Fabaceae,  Solanaceae  and 

Umbliferae.  Various  studies  have  also  reported  the  occurrence  of  greater  num- 
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ber  of  fungal  species  in  rhizosphere  than  in  rhizoplane  (Abawi  &  Widmer  2000; 
Curl  &  Truelove  1986;  Dix  &  Webster  1995;  Frey  et  al.  1999;  McLean  &  Huhta 

2002)).  It  has  been  shown  that  microbial  population  is  stimulated  in  rhizosphere 

(Manka  &  Kacprzak  1999).  Organic  and  inorganic  substances  exuded  from  roots 
and  sloughed  off  root  cells  enhanced  the  microbial  population  in  the  region 

(Tate  1995).  Microorganisms  in  agricultural  soils  are  known  to  exert  profound 

influences  on  the  soil  fertility  status  as  well  as  on  the  suppression  of  soil-borne 
plant  diseases  (Kennedy  &  Smith  1995).  In  fact,  the  health  of  soil  can  be  defined 
in  terms  of  its  microbiological  capacity  to  counteract  (suppress)  the  activity  of 

plant  pathogenic  or  plant  deleterious  microorganisms  (Katan  2002;  van  Bruggen 
&  Semenov  2000).  It  is  well  known  that  some  soils  are  naturally  suppressive  to 

some  soil-borne  plant  pathogens  such  as  Fusarium  oxysporum,  Pythium  and 
Phytophthora  species  and  this  suppression  relates  to  both  physicochemical  and 
microbiological  features  of  the  soil  (Whipps  1997;  2001).  Importantly,  a  soil 

that  is  suppressive  to  one  pathogen  is  not  necessarily  suppressive  to  another, 

and  so  specificity  in  soil-plant-microbe  interactions  for  disease  suppression 
exists  (Filion  et  al.  2004;  Katan  2002;  Marschner  et  al.  2002;  Shiomi  et  al.  1999). 

Modern  methods  for  analyzing  microbial  community  structures  may  prove 

particularly  valuable  to  help  define  the  key  organisms  or  groups  of  organisms 

responsible  for  such  natural  suppression  as  well  as  for  monitoring  the  spread 
and  impact  of  introduction  of  specific  biocontrol  agents  or  other  management 

practices  on  natural  microbial  populations  (Gamo  &  Shoji  1999;  Smit  et  al.  1999; 
Postma  et  al.  2000;  Whipps  2001). 

In  the  rhizoplane,  root-infecting  fungi  like  Fusarium  solani,  Drechslera 
australiensis,  Macrophomina  phaseolina  and  Rhizoctonia  solani  were  found 

to  be  predominant.  Aspergillus  flavus  and  A.  niger,  Alternaria  alternata, 
Chaetomium glohosum,  Curvularia  clavata  and  Fusarium  oxysporum  showed 
an  intermediate  frequency  while  remaining  isolates  were  found  m  low  frequency 

(Fig.  1;  Table  2).  Among  the  species  of  Aspergillus  encountered  frequency  of 
Aspergillus  jlavus,  A.  niger  was  higher  than  for  other  fungi  except  F.  solani.  This 
is  presumably  due  to  their  high  sporulating  ability  and  tolerance  for  different 

physico-chemical  conditions  of  soil  (Domsch  et  al.  1993).  It  is  interesting  to  note 
that  Fusarium  solani  was  found  predominant  in  both  the  rhizosphere  and 

rhizoplane  of  most  of  the  plant  species  reflecting  their  high  competence  in  both 

rhizosphere  and  rhizoplane  of  different  plant  species  in  different  ecological  con- 
ditions. Characteristics  like  resistant  nature,  tolerance  to  a  wide  range  of  mois- 

ture, pH  and  temperature,  and  parasitic  as  well  as  saprophytic  mode  of  life  make 

F.  solani  ubiquitous  (Hussain  et  al.  1966).  Fusarium  solani  produces  many  anti- 
biotics and  mycotoxins  (Whipps  1997,  2001).  Fusarium  solani  is  also  reported 

to  possess  cytotoxic  effect  on  root  knot  nematode  Meloidogynejavanica,  besides 

parasitizing  its  eggs  (Hameed  et  al.  2001).  These  characteristics  play  a  signifi- 
cant role  in  its  establishment  m  the  rhizosphere  and  rhizoplane.  Chaetomium 
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Fig.  1 .  Major  fungi  isolated  from  rhizosphere  of  65  plants  showing  their  incidence  on  hosts. 

glohosu  in,  C. ;  ndicum  and  Macwphom  i nu  phascoli  na  had  a  moderate  frequency 

while  Asp  ergil  hi  ̂jumigatus,  A.  nidukinsj-'usarium  inoniU  forme, F.oxysporuin, 
F.  semitcctum,  Pcnicillium  spp.,  showed  low  frequency  (Table  2).  PcniciUiuiu 

spp.  are  generally  abundant  in  soil  and  arc  often  among  the  readily  isolated 

species  (Qureshi  &  Khan  1971).  There  are  reports  that  Pcnicillium,  Trichodcrma, 

and  Cladosporium  are  most  common  genera  associated  with  rhizosphere  of  re- 
sistant varieties  of  Ilex  to  Pusanum  wilt,  while  Altcrnaria,  Ccphalosporium, 

Pitsanum,  Hchninthosporiiim  and  Vcriicillium  were  relatively  common  hi  the 

rhizosphere  of  susceptible  variety  (Subba  Rao  1977).  Chcstcrs  and  Parkinson 

(1959)  reported  that  Pcnicillium  spp.  are  abundant  in  the  rhizosphere  of  very 

young  roots  while  in  older  roots  they  are  replaced  by  members  of  family 

Hypocreaceae  (e.g.  Fusarium)  and  family  Dematiaceae  (e.g.  Altcrnana  and 

Drct/i.slcra).  (n  this  study  six  sterile  mycelium  and  one  ascomycetous  fungi  were 

not  identified.  Sterile  mycelium  did  not  produced  reproductive  structure  on 

agar  media.  Might  be  they  required  special  condition  for  reproduction.  Oligo- 
nucleotide linger  printing  of  rRN  A  genes  for  analysis  of  fungaf  community  in 

soil  (Valensky  et  al.  2002)  would  be  helpful  for  their  identification.  It  is  inter- 
esting to  note  that,  in  general  cultivated  plants  and  common  weeds  of  families 

Fabaceae  and  Compositae  showed  more  fungi  than  wild  plants.  Presumably 

roots  exudates  ol  cultivated  plants  and  common  weeds  are  more  attractive  to 

microbes  than  exudates  of  wild  plants. 

In  the  present  study  well  known  hiocontrol  agents  like  Trichodcrma  spp., 

and  Paccilomyccs  lilacinus  were  found  in  very  low  frequencies.  Species  of  Pri- 
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choderma  are  known  to  produce  antibiotics  (Tate  1995;  Domsch  et  al.  1993).  Their 

fewer  occurrences  reflect  their  weak  competence  in  the  rhizosphere,  presum- 
ably their  sensitivity  to  metabolites  of  competeting  microorganisms.  There  are 

reports  that  a  bacterium  with  a  high  level  of  resistance  to  a  range  of  antibiotics 
is  more  hkely  to  be  successful  competitor  in  the  rhizosphere  than  a  bacterium 

producing  large  quantities  of  highly  active  antibiotics  but  has  a  marked  sensi- 

tivity to  even  a  single  antibiotic  molecules  (Bazin  et  al.  1990).  Multiple  micro- 
bial interactions  involving  bacteria  and  fungi  in  the  rhizosphere  are  shown  to 

provide  enhanced  biocontrol  in  many  cases  in  comparison  with  biocontrol 

agents  used  singly  (Boland  &  Kuykcndall  1998;  Whipps  1997,  2000).  A  wide 

range  of  fungi  with  antagonistic  activity  against  root  pathogens  are  discovered 
each  year.  However,  ecological  success  of  the  antagonist  on  the  plant  roots  is 

governed  by  its  ability  to  colonize  and  utilize  substrates  on  plant  root  surface, 

allowing  it  to  compete  effectively  with  pathogens  and  other  competitive  mi- 
croorganisms. Otherwise  the  success  of  a  biocontrol  agent  with  poor  rhizosphere 

competence  seems  very  remote. 
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ABSTRACT 

The  flora  oi  18  xeric  limestone  prairies  in  the  htterior  Low  Plateaus  physiographic  province  in  Ken- 
tucky was  surveyed  and  a  checklist  ol  vascular  plants  prepared  for  each  site.  Nine  of  the  18  sites  are 

in  the  Knobstone  Escarpment  and  Knobs,  four  in  the  Mammoth  Cave  Plateau,  two  in  the  Pennyroyal 

Plain  and  three  in  the  Outer  Blue  Grass.  Life  form,  photosynthetic  pathway,  geographic  affinity,  con- 

servation status  and  presence  were  determined  tor  each  taxon.  Community  coefficients  were  calcu- 
lated from  site  f  loristic  lists,  and  the  physiography,  geology  and  soils  associated  with  each  site  were 

documented.  The  flora  of  xeric  limestone  prairies  in  Kentucky  was  compared  to  that  of  limestone 

cedar  glades  of  the  southeastern  United  States  and  of  deep-soil  barrens  of  the  southwestern  Penn)-- 

royal  Plain  in  Kentucky  and  Tennessee.  Three  hundred  and  thirty-five  taxa  were  identified  in  this 

plant  community  type,  of  which  20  are  nonnative  and  24  state-listed.  Families  with  the  highest 

number  of  taxa  were  Asteraceae  (70),  Poaccae  (32)  and  Fabaceae  (29);  genera  with  the  highest  num- 
ber of  taxa  were  Symphyotrichurn  (15J,  Panicum  sensu  lato  {=Panicum  +  Dichanthelium)  (10),  Carcx 

(7),  Sohdago  (7)  and  Hypericum  (6j.  intraneous  C,  liemicryptophytes  make  up  the  majority  of  the 

flora.  Community  coefficients  indicate  high  similarity  among  all  sites  except  those  in  the  eastern 

outerBlue  Grass,  which  belong  to  a  second  association  orcommunity  type.  Endemic  species,  a  higher 

percentage  of  therophytes  (i.e.  annuals,  especial!)' winter  annuals)  and  a  higher  number  of  taxa  wit  h 
western  and  northwestern  geographic  alfinities  distinguish  the  limestone  cedar  glade  llora  Irom 

those  oi  xeric  limestone  prairies  and  deep-soil  l^arrens. 

RESUMEN 

La  I  lora  de  18  praderas  calcareas  xericas  en  la  provincia  I  isiografica  Interior  Low  Plateaus  en  Ken- 
tucky lue  estudiada  y  se  preparo  un  catalogo  de  plantas  vasculares  en  cada  lugar.  Nueve  de  los  18 

puntos  estan  en  el  Knobstone  Escarpment  y  Knobs,  cuatro  en  el  Mammoth  Cave  Plateau,  dos  en  la 

Pennyroyal  Plain,  y  tries  en  el  Outer  Blue  Grass.  Se  determino  el  tipo  biologico,  ruta  fotosmtetica, 

afinidad  geografica,  estado  cle  conser\'aci6n  y  presencia  de  cada  taxon.  Se  calcularon  los  coef  icientes 
de  comunidad  a  partir  de  las  listas  floristicas  del  punto,  y  se  documento  la  fisiografia,  geologia  y 

suelos  asociados  con  cada  punto.  l,a  flora  de  las  praderas  calcareas  xericas  en  Kentucky  se  compara 

con  la  de  los  claros  calcareos  de  cedro  del  Sureste  de  los  Estados  Unidos  y  con  la  de  los  eriales  de 

suelos  profundos  del  Suroeste  de  la  Pennyroyal  Plain  en  Kentucky  y  Tennessee.  Se  identificaron 

trescientos  treinta  y  cinco  taxa  en  este  tipo  de  comunidad  vegetal,  de  los  que  20  no  son  natives  y  24 
estan  listados  en  el  estado.  Las  familias  con  cl  mavor  numero  de  taxa  lueron  Asteraceae  (70),  Poaceae 

SIDA  21(2):  1055-1079. 2004 



1056  BRIT.ORG/SIDA  21(2) 

(32)  y  Fabaccae  (.l^TX  los  gcneros  con  cl  mayor  numero  tie  ta\a  fueron  Svmphyot  lichumi]^).  Pdiiit  iini 

scnsu  lato  {=l\iiULum  +  Duhanlhcliuin)  (10).  C.arcx(7).  SoliLid\:^o  (7)  c  Uypcr'uum  (0).  Fos 
licinici'ipi6tit(isC;Caracteristicosde  la  comunidad  lor  in  an  la  ina\'oi"  parte  clc  la  I  lora.  Los  coc  lie  lent  es 

dc  comuindaJ  indiean  aha  sunilliud  eni  re  todos  los  [iimtos  e.xccpio  los  de  Noi'theasieiai  Blue  Grass, 
e|ue  perteneceii  a  una  segunda  asociacion  o  tipo  de  eoniunidad.  Las  es]ieeies  endemicas,  nn  alto 

porcentaje  de  lerolitos  lej,  anuales,  especialmente  anuales  dc  unierno) )'  un  alio  numero  de  taxa  con 
atinidadcs  geogralicas  occidentales  y  noroccidentales  dilerencian  Li  1  lora  de  los  claros  calcareosde 

ccdro  de  la  de  las  pradcras  calcareas  xerieas  y  eriales  de  suelos  proiundos. 

INTRODUC.TION 

Xeric  limestone  prairies  are  characterized  by  high  cover  ol  C4  perennial  grasses 

(Schizcichyrium  scoparium,  Andivpo\!^on  gcrardii  Sorghastrum  nutans  and 

Bouteloua  curlipcndula),  moderate  to  steep  slopes  with  south  to  west  aspects 

and  shallow  rocky  soils  derived  Irom  calcareous  substrates  (Baskin  &r  Baskin 

2000).  In  Kentucky,  these  herbaceous  plant  communities  occur  in  the  western 

mesophytic  iorest  region  (sensu  Braun  1950)  and  are  rare  at  the  landscape  scale. 

Theflora  ol  xeric  limestone  prairies  in  Kentucky  has  not  been  adequately  char- 

acterized, and  the  soils,  geology  and  physiography  associated  with  this  com- 

munity type  have  not  been  documented  systematically.  Thus,  the  primary  ob- 
jectives ol  the  present  study  were  to:  1)  provide  a  checklist  ol  vascular  plants  in 

xeric  limestone  prairies  in  Kentucky  based  upon  field  work  conducted  by  the 

first  author;  2)  determine  the  geographic  relationships,  lilc  lorms  and  photo- 
synthetic  pathways  oi  the  constituent  taxa;  and  3)  document  the  soils,  geology 

and  physiography  associated  with  xeric  limestone  prairies  in  Kentucky.  A 

lourth  objective  was  to  turther  compare  xcric  limestone  prairies  to  limestone 

cedar  glades  and  deep-soil  barrens,  both  ol  which  also  are  developed  on  calcar- 

eous substrates  and  occur  in  the  western  mcsoph)'tic  Iorest  region. 
In  their  comparison  ol  xeric  limestone  prairies,  limestone  cedar  glades  and 

deep-soil  barrens  in  the  Kentucky  Karst  Plain  and  adjacent  areas,  Baskin  et  al. 
(19Q4)  locused  primarily  on  vegetation,  edaphic  characteristics  and  origins.  Like 

xeric  limestone  prairies,  deep-soil  barrens  are  characterized  by  high  cover  of 
C4  perennial  grasses  (Schizachyrium  scaparium,  Andropogon  gerardii  and 

Sorghast  vu  m  n  uUt  ns).  I  lowevcr,  deep-soi  1  barrens  originated  from  periodic  burn- 
ing by  Native  Americans  prior  to  huropean  settlement,  whereas  xeric  limestone 

prairies  resulted  Irom  clearing  ol  land  lor  agricultural  purposes,  overgrazing 

and  subsec[uent  soil  erosion  (Baskin  et  al.  1994).  Conversely,  limestone  cedar 

glades  arc  an  edaphic  climax  community  and  typically  have  high  cover  of  the 

C4  summer  annual  grass  Sporohol us  vu^ini/lorus  (Baskin  &  Baskin  1999). 

Baskin  and  Baskin  (2003)  published  the  flora  of  limestone  cedar  glades  of 

the  southeastern  United  States,  and  Chester  et  al.  (1997)  published  the  llora  of 

deep-soil  barrens  in  the  southwestern  Pennyroyal  Plain  of  Kentucky  and  Ten- 
nessee. By  providing  a  1  lora  ol  xeric  limestone  prairies  in  Kentucky,  the  current 

study  affords  the  opportunity'  lor  t  k>ristic  comparisons  among  these  three  herb- 
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dominated  community  types.  Comparative  data  on  species  richness,  geographic 

affinities,  photosynthetic  pathways,  life  form  and  taxonomic  distribution  ol  the 

three  respective  floras  are  essential  tor  accurate  characterization  of  these  com- 
munity types  and  will  provide  further  insight  into  their  ecological  differences. 

SITE  CHARACTERISTICS 

A  site  was  defined  as  a  single  forest  opening  (Fig.  f),  many  of  which  contained 

small  patches  of  woody  vegetation.  In  two  sample  areas  (Crooked  Creek  Bar- 
rens and  Fort  Knox  Military  Reservation),  two  forest  openings  occurred  on  the 

same  land  parcel,  fiowever,  in  both  of  these  properties  the  two  openings  are 

separated  by  at  least  fOO  m,  and  thus  each  opening  was  considered  a  site.  An 

attempt  was  made  to  determine  the  exact  area  of  each  site  using  GIS  software. 

However,  the  large  perimeter  to  area  ratios  and  patches  of  woody  vegetation  in 

many  sites  prevented  accurate  measurement.  In  general,  sample  sites  ranged 

from  less  than  0.5  to  approximately  2.25  hectares.  Site  characteristics  are  sum- 
marized in  Table  f. 

Physiography 

In  Kentucky  xeric  limestone  prairies  occur  in  the  Blue  Grass,  Shawnee  and  High- 
land Rim  sections  of  the  Interior  Low  Plateaus  physiographic  province  (sensu 

Quarterman  &  Powell  1978)  (Fig.  2).  The  Knobstone  Fscarpment  and  Knobs 

subsection  of  the  Blue  Grass  supports  the  largest  number  of  xeric  limestone 

prairies  in  the  state,  containing  nine  of  the  f8  sites  surveyed  in  this  study  The 

relatively  high  number  of  xeric  limestone  prairies  in  this  area  is  most  likely 

due  to  the  rugged  terrain  in  the  region,  since  moderate  to  steep  slopes  with  fine- 

textured  soils  are  particularly  susceptible  to  soil  erosion.  Xeric  limestone  prai- 
ries also  occur  in  the  western  (Pine  Creek  Barrens)  and  eastern  (Crooked  Creek 

Barrens  1  and  2)  Outer  Blue  Grass.  In  the  Shawnee  Hills  section,  all  four  sample 

sites  (Grayson  County  Barren,  Knights  Barren,  Lapland  Barrens  and  Lapland 

Road  Barrens)  are  located  in  the  Mammoth  Cave  Plateau.  Logan  County  Glade 

and  Logan  County  Barrens  also  are  shown  in  the  Mammoth  Cave  Plateau  on 

the  map  of  Quarterman  and  Powell  map  (Fig.  f ,  page  30).  However,  we  consider 

them  to  be  in  the  Pennyroyal  Plain  subsection  of  the  Highland  Rim,  which  is  in 

agreement  with  Fenneman  (1938,  Figure  123,  page  436)  and  an  unpublished 

map  of  the  Pennyroyal  Plain  by  Baskm  and  Baskin. 

Geology 

The  xeric  limestone  prairies  m  Kentucky  occur  on  Upper  Silurian  and  Upper 

Mississippian  calcareous  substrates  including  limestone,  dolomite  and  shale 

(Fig.  3).  The  sample  sites  in  the  Knobstone  Fscarpment  and  Knobs,  Mammoth 

Cave  Plateau  and  Pennyroyal  Plain  all  occur  on  LJpper  Mississippian  limestones, 

many  of  which  also  contain  shale  and/or  dolomite.  All  nine  xeric  limestone 

prairies  surveyed  in  the  Knobstone  Fscarpment  and  Knobs  are  developed  on 
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Fig.  1. Three  xeric  limestone  prairies  in  the  Interior  Low  Plateaus  physiographic  province  in  Kentucky.Top,Scudder  Glade 

State  Nature  Preserve,  Hardin  County  (photo  by  Carol  Baskin,  August  1980);  middle,  Pine  Creek  Barrens  (The  Nature 

Conservancy),  Bullitt  County  (photo  by  Patrick  Lawless,  October  2003),  XLP  =  xeric  limestone  prairie  and  LCG-LA  =  lime- 

stone cedar  glade-like  area, ;  bottom.  Crooked  Creek  Barrens  State  Nature  Preserve,  Lewis  County  (photo  by  Patrick 

Lawless,  May  2002). 
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Fig.  2.  Locations  of  sample  sites  in  the  Interior  Low  Plateaus  physiographic  province  (map  from  Quarterman  &  Powell 

1978).  Subsections  of  Highland  Rim  Section:  H1=Eastern  Highland  Rim,  H2=Southern  Highland  Rim,  H3=Western  High- 

land Rim,  H4=Southwestern  Highland  Rim,  H5=Little  Mountain,  H6=Moulton  Valley,  H7=Pennyroyal  Plain, 

H8=Elizabethtown  [Plain],  H9=Mitchell  Plain,  H10=Greensburg  Upland,  Hn=Cumberland  Enclave,  H12=Norman 

Upland.  Subsections  of  Central  Basin  Section:  Cl=Cumberland  River  Basin,  C2=Harpeth  River  Basin,  C3=Duck  River 

Basin,  C4=Eik  River  Basin.  Subsections  of  Blue  Grass  Section:  Bl=Knobstone  Escarpment  and  Knobs,  B2=Northeastern 

Blue  Grass,  B3=0uter  Blue  Grass,  B4=Eden  Shale  Belt,  BS=lnner  Blue  Grass.  Subsections  of  Shawnee  Hills  Section: 

S1=Mammoth  Cave  Plateau,  S2=Marion  [Area],  S3=lllinois  0zarks,S4=0hio  River  Hills  &  Lowlands,  S5=Brush  Creek 

Hills. 
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System Series 
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Fig.  3.  Bedrock  geology  of  xeric  limestone  prairies  in  the  Outer  Blue  Grass  (western  and  eastern),  Pennyroyal  Plain, 

Mammoth  Cave  Plateau,  and  Knobstone  Escarpment  and  Knobs  subsections  of  the  Interior  Low  Plateaus  physiographic 

province  in  Kentucky  (from  McDowell  1981 ).  Numbers  refer  to  site  numbers  in  Table  1  .The  break  between  Upper  Missis- 

sippian  and  Upper  Silurian  is  for  the  Upper  Devonian  upon  which  xeric  limestone  prairies  do  not  occur  in  Kentucky. 

Salem  Limestone,  of  the  Meramecian  Scries  (Keperfele  1966, 1967;  Peterson  1966). 

Keperfele  (1967)  defines  two  main  units  within  the  Salem  Limestone  and  de- 

scribes the  second  unit  in  association  with  characteristic  surlace  and  vegeta- 

tion leatures  oi  xeric  limestone  prairies  as  follows:  "an  argillaceous  limestone 

and  shale"  with  a  "surlace  marked  by  rounded  gullied  slopes  barren  except  lor 

scattered  junipers." 
All  sample  sites  in  the  Mammoth  Cave  Plateau  and  Pennyroyal  Plain  ciccur 

on  Upper  Mississippian  limestones  ol  the  Chesterian  Series,  many  ol  which 

contain  a  signiticant  shale  component.  Three  oi  the  lour  xenc  limestone  prai- 
ries in  the  Mammoth  Cave  Plateau  (Lapland  Road  Barrens,  Lapland  Barrens  and 

Knights  Barren)  are  on  Reelsville  Limestone,  and  two  of  the  three  sites  (Lapland 
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Table  1 .  Site  characteristics  of  1 8  xeric  limestone  prairies  surveyed  in  the  Interior  Low  Plateaus  physiographic  province  in  Kentucky. 

Site County  Physiographic  Subsection 

of  Interior  Low  Plateaus 

Ownership 

Soil 
Geologic  Formation(s) Site 

Order(s) 

(System) 
Richness 

Dept  of  Defense 

Alfisols, 

Mollisols 

Salem  Limestone  (UM) 99 

Dept  of  Defense 
Alfisols Salem  Limestone  (UM) 126 

Private 
Alfisols Salem  LirTiestone  (UM) 

123 

KSNPC Alfisols Salem  Limestone  (UM) 

125 

Private* 

Alfisols Salem  Limestone  (UM) 99 

Private Alfisols Salem  Limestone  (UM) 93 
Private Alfisols Salem  Limestone  (UM) 104 

KSNPCPrivate  ** 

Alfisols, 

Inceptisois 

Salem  Limestone  (UM) 

129 

KSNPC Alfisols Salem  Limestone  (UM) 88 
TNC Alfisols Louisville  Limestone  (US) 151 

KSNPC 
Alfisols 

Upper  Part  of  Crab 
Orchard  (US),  Lower  Part 

of  Crab  Orchard  (US)  and 
Brassfield  (US) 

121 

KSNPC Alfisols 
Upper  Part  of  Crab 
Orchard  (US),  Lower  Part 

of  Crab  Orchard  (US)  and 
Brassfield  (US) 

114 

1  Fort  Knox  Military  Hardin 

Reservation  1 

2  Fort  Knox  Military  Hardin 

Reservation  2 

3  Cedar  Creek  Farms  Hardin 

4  Scudder  Glade  Hardin 

5  Hardin  Co. Cedar  Hardin 

Glade 

6  Muldraugh's  Barren  Hardin 
7  Mixed  Grass  Barrens  Larue 

8  Spalding  Glade  Larue 

9  Thompson  Creek  Glade  Larue 

10  Pine  Creek  Barrens  Bullitt 

11  Crooked  Creek  Barrens  1  Lewis 

12    Crooked  Creek  Barrens  2         Lewis 

Knobstone  Esc.  &  Knobs 

Knobstone  Esc&  Knobs 

Knobstone  Esc.  &  Knobs 

Knobstone  Esc.  &  Knobs 

Knobstone  Esc.  &  Knobs 

Knobstone  Esc.  &  Knobs 

Knobstone  Esc.  &  Knobs 

Knobstone  Esc.  &  Knobs 

Knobstone  Esc.  &  Knobs 

Outer  Blue  Grass 

Outer  Blue  Grass 

Outer  Blue  Grass 



Table  1.  continued 

Site County  Physiographic  Subsection  Ownership 
of  Interior  Low  Plateaus 

Soil  Geologic  Formation(s) 

Order(s)  (System) 

Site 
Richness 

13  Grayson  Co.  Barren 

14  Knight's  Barren 
15  Lapland  Barrens 

16    Lapland  Road  Barrens 

17  Logan  Co. Glade 

18  Logan  Co.  Barrens 

Grayson lammoth  Cave  Plateau 

Hardin         Mammoth  Cave  Plateau 

Meade        Mammoth  Cave  Plateau 

Private 

Private* 
Private* 

-leade         Mammoth  Cave  Plateau  Private 

Logan  Pennyroyal  Plain 

Logan  Pennyroyal  Plain 

KSNPC Private 

Alfisols 

Alfisols Alfisols, 

Ultisols 

Alfisols 

Alfisols 

Alfisols 

Glen  Dean  Limestone  117 
(UM) 

Reelsville  Limestone  (UM)       95 

Reelsville  Limestone  108 

(UM),  Beech  Creek Limestone  (UM) 

Reelsville  Limestone  104 

(UM),  Beech  Creek Limestone  (UM) 

Girkin  Limestone  (UM)  131 

Paint  Creek  Limestone  98 (UM) 

Ownership:  KSNPC  =  Kentucky  State  Nature  Preserves  Commission  TNC  =  The  Nature  Conservancy  -  Kentucky  Chapter 

*Under  management  agreement  with  The  Nature  Conservancy      **Portion  of  site  owned  by  KSNPC,  remainder  under  private  ownership 
Geologic  System:  UM  =  Upper  Mississippian,  US  -  Upper  Silurian 

o 
so 
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Road  Barrens  and  Lapland  Barrens)  extend  onto  Beech  Creek  Limestone  (Amos 
1972;  Moore  1965).  The  fourth  site  in  the  Mammoth  Cave  Plateau  (Grayson  County 
Barren)  is  restricted  to  Glen  Dean  Limestone  (Gildersleeve  1978).  The  two  sites  in 

the  Pennyroyal  Plain  are  developed  on  Paint  Creek  Limestone  (Logan  County  Bar- 
rens) and  Girkm  Limestone  (Logan  County  Glade)  (Miller  1968;  Rainey  1965). 

The  single  sample  site  m  the  western  Outer  Blue  Grass  (Pine  Creek  Bar- 
rens) is  on  Louisville  Lmiestone  (Upper  Silurian),  which  is  composed  of  dolo- 
mite and  dolomitic  limestone  (Keperfele  1968).  The  two  xeric  limestone  prai- 

ries in  the  eastern  Outer  Blue  Grass  (Crooked  Creek  Barrens  1  and  2)  are  formed 

on  the  Upper  Part  of  the  Crab  Orchard  formation,  a  variegated  clay-shale,  and 
the  Lower  Part  of  the  Crab  Orchard  and  Brassfield  formations  (undivided.  Up- 

per Silurian),  which  is  composed  of  dolomite,  dolomitic  limestone  and 

interbedded  clay-shale  (Peck  &  Pierce  1966). 
Soils 

Soils  of  xeric  limestone  prairies  m  Kentucky  have  mixed  mineralogy,  are  fine- 
textured  (Table  2),  moderately  to  severely  eroded  and  shallow  to  moderately 

deep  (0  to  ca.  1  m,  Baskin  et  al.  1994).  Forty-two  percent  of  376  soil  depth  mea- 
surements in  the  18  sites  were  «=  10  cm,  76%  s=  30  cm,  91%  =s  60  cm,  and  only  6% 

>  1  m  (Lawless,  unpubhshed).  Ten  of  the  13  soil  series  upon  which  xeric  lime- 
stone prairies  occur  are  Alfisols,  and  the  remaining  three  series  are  Mollisols 

(Corydon),  Ultisols  (Gilpm)  and  Inceptisols  (Garmon).  Nine  of  the  18  sample 

sites  are  developed  on  the  Caneyville  series,  a  Typic  Hapludalf  (Fig.  4).  In  addi- 

tion, many  of  the  soil  mapping  units  m  xeric  limestone  prairies  are  rock  out- 
crop complexes  (e.g.  Caney ville-Rock  Outcrop  Complex,  Rock  Outcrop-Corydon 

Complex  and  Rock  Outcrop-Fredonia-Colbert  Complex).  All  soil  mapping  units 

associated  with  sample  sites  in  the  Knobstone  Escarpment  and  Knobs  are  mem- 
bers of  the  Garmon-Caney ville-Lenberg  Soil  Association,  which  in  this  region 

also  includes  the  Corydon,  Cumberland,  flagerstown  and  Vertrees  series  (Arms 
et  al.  1979).  Three  of  the  four  sites  m  the  Mammoth  Cave  Plateau  (Grayson 

County  Barren,  Lapland  Road  Barrens  and  Knight's  Barrens)  occur  on  the 
Caneyville  series  (Arms  et  al.  1979;  Haagen  2001;  Whitaker  et  al.  1972),  and  the 

fourth  (Lapland  Barrens)  is  the  only  site  on  the  Rosine-Gilpin-Lenberg  com- 
plex (Haagen  2001).  Both  sites  in  the  Pennyroyal  Plain  (Logan  County  Barrens 

and  Logan  County  Glade)  are  restricted  to  the  Rock  Outcrop-Fredonia-Colbert 
complex  (Dye  et  al.  1975).  The  sample  sites  in  the  Outer  Blue  Grass  occur  on  the 
Caneyville  series  (Pine  Creek  Barrens)  (Whitaker  &  Waters  1986)  and  Beasley 
and  Shrouts  series  (Crooked  Creek  Barrens  1  and  2)  (USDA,  NRCS,  Soil  survey 

of  Lewis  County  Kentucky  unpublished). 

METHODS 

In  2002  and  2003,  each  of  18  sites  was  visited  a  minimum  of  once  per  season  m 

spring,  summer  and  autumn.  All  vascular  plant  species  were  recorded  and  a 
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Table  2.  Series, family,  and  great  group  of  soils  in  the  1 8  xeric  limestone  prairies  sampled  in  Kentucky. 
For  site  identification,  see  Table  1 . 

Soil  Series 
Family Great  Group 

Site(s) 

Beasley Fine,  mixed,  active,  mesic 
Typic  Hapludalfs 11,12 

Caneyville Fine,  mixed,  active,  mesic 
Typic  Hapludalfs 2,  3,  7,  8,  9,  10,  13, 

14,  16 

Colbert Fine,  smectitic,  thermic Vertic  Hapludalfs 17,18 

Corydon Clayey,  mixed,  superactive,  mesic Lithic  Argiudolls 
1,5 Cumberland Fine,  mixed,  semi-active,  thermic Rhodic  Paleudalfs 6 

Fredonia Fine,  mixed,  active,  mesic Typic  Hapludalfs 
1 7,  1 8 

Garmon 
Fine-loamy,  mixed,  semi-active, 
mesic 

Dystric  Eutrudepts 8 

Gilpin Fine-loamy,  mixed,  active,  mesic Typic  Hapludulls 

15 

Hagerstown Fine,  mixed,  semi-active,  mesic Typic  Hapludalfs 3 
Lenberg Fine,  mixed,  semi-active,  mesic Ultic  Hapludalfs 15 
Rosine 

Fine-silty  mixed,  semi-active,  mesic Ultic  Hapludalfs 

15 

Slirouts Fine,  mixed,  mesic 
Typic  Hapludalfs 

11,12 

Vertrees Fine,  mixed,  semi-active  mesic Typic  Paleudalfs 2,4,6 

species  list  prepared  for  each  site.  Gleason  atid  Cronquist  C199D  was  used  for 
field  identilication,  and  taxa  tiot  identified  in  the  field  were  collected  and  de- 

termined in  the  University  of  Kentucky  Hertoarium  (KY)  with  the  aid  of  a  ste- 

reomicroscope.  Each  taxon  was  assigned  a  presence  value  based  on  the  percent- 

age of  sites  in  which  it  was  recorded  and  placed  in  one  of  the  following  five 

presence  classes  (Cain  &  Castro  1959):  I  (1-20%),  2  (21-40%),  3  (41-60%),  4  (61- 

80%^)  and  5  (81-100%) .  Sporohohis  va{!^inijh)rus  was  treated  as  a  single  taxon, 
since  the  two  varieties  lound  in  this  study  are  pnmarily  distu^guished  by  mi- 

croscopic characters  in  both  vegetative  and  reproductive  states  (FN EC  200.3). 

Community  coci  ticicnts  {CQ  were  calculated  lor  all  possible  pair-wise  site  com- 

parisons using  PC-ORD  (McCune  and  MelTord  1999).  Community  coefficients 

[CC=  2W/(A+B)|  are  based  on  the  number  of  taxa  shared  between  sample  sites 
(W)  and  the  total  number  of  taxa  in  site  A  and  in  site  B.  The  life  form  (sensu 

Raunkiaer  1934)  of  each  taxon  was  obtained  from  Gibson  (1961 ),  Hansen  (1 952), 

Ennis  (1928)  and  Baskin  and  Baskin  (1978)  and  the  photosynthctic  pathway 

Irom  Baskin  and  Baskin  (2003)  and  Wal  ler  and  Lewis  (1978).  Life  form  and  pho- 

tosynthctic pathway  also  were  determined  lor  each  of  the  342  taxa  reported  by 

Chester  ct  al.  (1997)  in  the  deep-soil  barrens  of  the  southwestern  Pennyroyal 
Plain  ol  Kentucky  and  Tennessee  for  comparisons  with  the  floras  of  xeric  lime- 

stone prairies  in  Kentucky  and  limestone  cedar  glades  of  the  southeastern 

United  States  (Baskin  &  Baskin  1999).  We  reviewed  the  list  of  state  endangered, 

threatened  and  special  concern  species  published  by  the  Kentucky  State  Na- 

ture Preserves  Commission  (2002)  and  noted  all  state-listed  taxa  occurring  in 
the  xeric  limestone  prairies  of  Kentucky. 



LAWLESS  ET  AL.,XERIC  LIMESTONE  PRAIRIES  IN  KENTUCKY 
1065 

rock  outcrop 

FiG.4.  A  block  diagram  of  the  topography  and  soil  series  in  the  Knobs  and  Knobstone  Escarpment  section  of  the  Interior 

Low  Plateaus  physiographic  province  in  Hardin  and  Larue  counties  Kentucky.  Soil  series:  Cn=Caneyville,  Cr=Crider, 

Gm=Garmon,  Hn=Hagerstown,  Lf=Lenberg-Frondorf,  No=Nolin-Newark-Melvin,  V=Vertrees. 

The  geographic  relationships  of  all  taxa  were  determined  by  examining 
distribution  maps  obtained  from  Plants  (USDA,  NRC5  2004).  Taxa  in  which 
Kentucky  is  in  the  central  region  of  their  current  distribution  were  defined  as 

intraneous,  and  those  m  which  Kentucky  is  at  the  edge  of  their  current  distri- 
bution were  defined  as  extraneous.  When  considering  the  geographic  relation- 

ships of  taxa  in  which  Kentucky  is  near  the  edge  of  their  range,  the  conserva- 
tion status  or  rank  and/or  county  distribution  m  the  adjacent  state  was  (were) 

considered,  if  available.  If  Kentucky  is  near  the  edge  of  the  taxons  current  dis- 
tribution and  the  taxon  is  listed  (endangered,  threatened  or  special  concern)  in 

the  adjacent  state  or  only  distributed  in  counties  adjacent  to  the  Kentucky  bor- 
der, the  taxon  was  considered  extraneous.  The  extraneous  species  were  divided 

further  into  extraneous  northern,  southern,  eastern  and  western  groups  in  ac- 
cordance with  the  position  of  Kentucky  m  relation  to  the  center  of  distribution 

of  the  taxon  of  interest. 



I*"^*  BRIT.ORG/SIDA  21(2) 

RESUITS 

A  total  of  335  vascular  plant  taxa  representing  333  species,  215  genera  and  72 
families  were  recorded  m  the  18  xeric  limestone  prairies  surveyed  (Appendix). 
The  genera  Crataegus  and  Ruhus  were  each  treated  as  a  single  taxon,  because 
no  flowering  individuals  were  observed  in  either  genus,  both  of  which  are  char- 

acterized by  intergradation  of  vegetative  characters  between/among  species 
and  high  taxonomic  diversity.  Three  hundred  and  fifteen  (94.0%)  of  the  335 

taxa  are  native  to  Kentucky,  and  the  remaining  20  (6.0%)  nonnative  (Fig.  5). 
Asteraceae,  Poaceae  and  Fabaceae  had  the  highest  richness  values  of  all  fami- 

lies, containing  70  (20.9%),  32  (9.6%)  and  29  (8.7%)  taxa,  respectively.  Genera 
with  the  largest  number  of  taxa  were  Symphyotnchum  (15),  Panicum  sensu  lato 

i=Pamcum  +  Dichanthelium)  (10),  Carex  (7),  Solidago  (6)  and  Hypericum  (6). 
The  xeric  limestone  prairies  m  Kentucky  support  24  state-hsted  taxa  (9  en- 

dangered, 8  threatened  and  7  special  concern),  including  three  species  (Dcl- 
phiniuni  carolinianum  ssp.  calciphiluni  Leavenworthia  exigua  var  laciniata 

and  Tahnum  cakaricum)  listed  by  Baskm  and  Baskin  (1999)  as  cedar  glade 

endemics.  However,  none  of  these  state-listed  taxa  is  federally  listed,  and  none 
ot  the  taxa  recorded  in  this  study  is  endemic  to  xeric  limestone  prairies  in  Ken- 

tucky. Furthermore,  the  three  cedar  glade  endemics  occur  in  areas  of  xeric  lime- 

stone prairies  that  fit  the  description  of  limestone  cedar  glades  when  catego- 
rized at  small  spatial  scales  (Fig.  1). 

The  tlora  of  xeric  limestone  prairies  in  Kentucky  is  composed  primarily 
oi  native  C3  hemicryptophytes  with  broad  geographical  distributions  encom- 

passing Kentucky.  Ninety-two  and  eight-tenths  percent  of  the  taxa  are  C3  plants, 
and  with  the  exception  of  Manfreda  vi  rginica,  Opuntia  compressa  (CAM  plants) 
and  Cuscuta  cuspidata  (nonphotosynthetic),  the  remaining  taxa  are  C4  plants. 
The  hemicryptophyte  life  form  group  contains  more  taxa  (52.9%  of  native  spe- 

cies) than  all  other  life  form  groups  combined  (Fig.  5).  Seventy-three  and  five- 
tenths  percent  of  the  native  taxa  in  the  xeric  limestone  prairie  flora  m  Ken- 

tucky (230  taxa)  is  intraneous  (Fig.  6),  and  taxa  with  southern  geographic 
affinities  (44  taxa,  14.1%)  make  up  the  largest  extraneous  component  of  the  flora. 

Although  species  richness  values  varied  considerably  across  the  18  xeric 

limestone  prairie  sites  surveyed,  species  composition  among  the  sites  was  quite 
similar  Average  site  richness  was  113  taxa  (CV=13%)  and  ranged  from  88  (Th- 

ompson Creek  Glade)  to  151  (Pine  Creek  Barrens)  (Table  1).  Calculation  of  com- 

munity coefficients  (CC's)  for  all  possible  pair-wise  site  comparisons  determined 
that  the  majority  of  xeric  limestone  prairies  surveyed  form  a  single  association 
or  community  type.  Only  11  of  the  153  CCs  calculated  were  less  than  0.50,  the 
generally  accepted  association  criterion  (Barbour  et  al.  1999).  Nine  of  the  11  CCs 

less  than  0.50  included  either  site  1  or  site  2  in  Crooked  Creek  Barrens,  and  the 

CC  resulting  from  comparison  of  Crooked  Creek  Barrens  site  1  and  site  2  is  high 
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Fig.  5.  Life  form  distribution  of  native  species  in  the  floras  of  xeric  limestone  prairies  in  Kentucky  (XLP),  deep-soil  bar- 

rens of  the  southwestern  Pennyroyal  Plain  (DSB)  and  limestone  cedar  glades  of  the  southeastern  U.S.  (LCG-SE). 
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Fig.  6.  Geographic  affinities  of  the  floras  of  xeric  limestone  prairies  in  Kentucky  (XLP) ,  deep-soil  barrens  of  the  south- 

western Pennyroyal  Plain  (DSB)  and  cedar  glades  in  the  Central  Basin  of  Tennessee  (LCG-CB). 
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(0.71).  These  data  suggest  the  two  sites  in  Crooked  Creek  Barrens  may  belong  to 

a  second  association  or  community  type.  Particularly  noteworthy  was  the  ab- 
sence ol  Echinuccd  simulatu  and  Hypcnciim  dolabnformc  in  both  Crooked 

Creek  Barrens  sites,  since  these  taxa  had  high  frequency  values  in  the  majority 

ol  the  remaming  sites  Cl.awlcss,  unpublished).  CCs  ranged  from  0..39  to  0.80, 

and  the  average  CC  (x=0..58)  minus  one  standard  deviation  (s  =  0.07)  exceeds 
the  generally  accepted  0.50  association  criterion. 

As  expected,  the  presence  diagram  for  the  xcric  limestone  prairie  flora  in 

Kentucky  (Fig.  7)  shows  that  the  majority  of  species  are  in  presence  classes  1  and 

2.  However,  the  percentage  of  taxa  in  presence  class  four  (15.3%)  is  similar  to  that 

in  presence  class  two  (f  8.0%),  and  thus  class  four  approaches  a  second  maximum 

(Oosting  1956).  Cnly  13  taxa  were  present  in  all  18  sites,  and  all  of  them  are  na- 

tive. Five  ol  these  13  taxa  are  broadly  distributed  phanerophytes  {Ccrcis 

CinuiiUi]sisJ)iosj\y)vs\nri;inuu}Li,F  raxi  nus  ci  n]cricd)}d  Juniperu^virginiana -And 
R/iti /ii/j  IKS  (d/o/imt/nd),  two  are  dominant  pcvennvAiSLhizdchyriumscoparium) 

and  annual  CSp()r()/:i()/u.svt/gin;/7oru,s)  grass  species  in  this  community  type  iBaskin 

&■  Baskin  2000;  Lawless,  unpublished),  and  the  remaining  six  species  {liuphor- 

bid corolldid,  Hc!'un]ih us h i rsutus. Lobdid spicdtd, Physostegid  vi rt^n'/i id/id,  Rudlid 
humilis  and  Soiiddgo  nemoralis)  are  relatively  abundant  forbs  in  the  xeric  lime- 

stone prairies  in  Kentucky  (Lawless,  unpublished). 

DISCUSSION 

The  taxonoimc  distribution  ol  the  flora  of  xcric  limestone  prairies  in  Kentucky 
is  very  similar  to  that  m  the  floras  of  cedar  glades  of  the  southeastern  United 

States  (.Baskin  &  Baskin  1999)  and  of  the  deep-soil  barrens  of  the  Southwestern 
Pennyroyal  Plai n  i n  Kentucky  and  Tennessee  (Chester  et  al.  1999).  However,  the 

percentage  of  non native  taxa  in  the  xeric  limestone  prairie  flora  of  Kentucky 

(6.0%)  is  considerably  less  than  the  percentages  of  non native  taxa  in  the  floras 

of  the  state  of  Kentucky  (21.8%,  Jones  in  press)  of  cedar  glades  of  the  Central 
Basin  of  Tennessee  (18.7%,  Baskin  &r  Baskin  2003)  and  of  southeastern  United 

States  (17.9%,  Baski  n  &r  13aski  n  1999)  and  of  deep-soil  barrens  of  the  southwest- 

ern Pennyroyal  Plain  in  Kentucky  and  Tennessee  (9.1%,  Chester  et  al.  1997)  (Fig. 

6).  Furthermore,  the  \'ast  majority  of  nonnative  species  in  the  xeric  limestone 

prairie  1  lora  m  Kcmuck)-  ha\'c  low  presence  values.  Nine  of  20  taxa  were  present 
m  only  one  site,  and  18  occurred  in  lour  sites  or  less.  The  low  percentage  of 

nonnative  taxa  m  the  1  lora  of  xeric  limestone  prairies  in  Kentucky  may  be  due 

to  erosion  ol  the  organic  horizon  m  these  sites,  which  presumably  has  reduced 

nutrient  availability  in  the  surface  layer  This  reduction  in  surface  layer  nutri- 

ent availability  may  signilicantly  decrease  survivorship  of  non  native  seedlings, 

as  these  taxa  typically  are  adapted  to  nutrient-rich  sites  (Grime  1974). 
Asteraceae  and  Poaceae  have  the  highest  richness  values  of  all  families  in 

the  floras  ol  .xeric  limestone  prairies  in  Kentucky  cedar  glades  of  the  south- 
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Fig. 7.  Percent  of  taxa  in  each  of  five  presence  classes  in  18  xeric  limestone  prairies  surveyed  in  the  Interior  Low  Plateaus 

physiographic  province  in  Kentucky.  Presence  classes  are  as  follows:  1=1-20%,  2=21-40%,  3=41-60%,  4=61-80% 
and  5=81-100%.  Number  of  taxa  in  presence  class  above  each  bar. 

eastern  United  States  and  deep-soil  barrens  o\'  the  southwestern  Pennyroyal 
Plain,  collectively  accounting  tor  30.4^}o,  20.9%  and  33.3%,  respectively,  of  taxa 
in  these  floras.  The  Fabaceae  ranks  third  in  species  richness  in  the  lloras  ol 

xeric  limestone  prairies  in  Kentucky  and  deep-soil  barrens,  whereas  species 
richness  in  the  Cyperaceae  exceeds  that  m  the  Fabaceae  m  the  flora  of  cedar 

glades  of  the  southeastern  United  States.  The  flora  of  cedar  glades  also  is  dis- 
tinguished by  19  endemic  and  two  near-cndemic  taxa.  The  genus  Pamcum  sensu 

lato  contains  the  largest  number  of  taxa  m  the  floras  of  cedar  glades  (16  taxa) 

and  deep-soil  barrens  (10  taxa).  The  flora  of  xeric  limestone  prairies  m  Ken- 
tucky also  IS  rich  m  Panicum  species  sensu  lato  (10  taxa);  however, 

Symphyotrichum  had  the  highest  richness  of  all  genera  (1.5  taxa). 

The  geographic  affinities,  photosynthetic  pathway  and  life  form  distribu- 
tions among  the  floras  of  xeric  limestone  prairies  m  Kentucky,  limestone  cedar 

glades  and  deep-soil  barrens  are  similar.  However,  the  flora  of  limestone  cedar 
glades  differs  from  that  of  the  other  two  community  types  in  three  important 

aspects.  The  floras  of  xeric  limestone  prairies  and  deep-soil  barrens  contain  a 

strong  extraneous  southern  component  (141  %  and  24.0%  of  floras,  respec- 
tively). In  contrast,  taxa  with  western  or  northwestern  geographical  affinities 

make  up  the  largest  percentage  of  extraneous  taxa  (12.6%  of  flora)  in  the  lime- 
stone cedar  glade  flora  (Baskin  &  Baskin  1999).  The  phanerophyte  life  lorm 

group  contains  a  considerably  smaller  percentage  of  native  taxa  in  the  flora  of 



1070  BRIT.ORG/S1DA  21(2) 

limestone  cedar  glades  (11.5%)  m  comparison  with  the  floras  of  xeric  limestone 

prairies  in  Kentucky  (19.4%)  and  deep-soil  barrens  (18.6%)  (Fig.  5).  The  flora  of 
limestone  cedar  glades  also  is  distinguished  by  a  relatively  high  percentage  of 

native  therophytes  (23.0%),  many  of  which  are  winter  annuals.  The  cedar  glade 

flora  contains  eight  winter  annuals  in  the  genus  Lcavenworthia  alone,  which 

partially  accounts  for  the  richness  of  the  Brassicaceae  (17  taxa)  in  this  commu- 

nity type  and  for  the  near  endemic  status  of  the  genus  Lcavenworthia  in  the 

southeastern  United  States  (Baskin  &  Baskin  2003;  Estill  &  Cruzan  1999).  Con- 

versely, the  xeric  limestone  prairie  flora  in  Kentucky  contains  only  two  native 

winter  annuals,  LccTvcnworthzauni/bra  and  Leaven  worthiflexiguflvar/aciniata, 

both  of  which  occur  in  cedar  glade-like  areas  of  the  perennial  grassland  ma- 
trix (Fig.  1),  and  this  life  cycle  type  is  absent  in  the  deep-soil  barrens  flora. 

The  winter  annual  life  cycle  is  an  adaptive  phenological  strategy  in  lime- 

stone cedar  glades.  It  assures  completion  of  the  life  cycle  prior  to  summer-dry 

conditions,  which  winter  annuals  pass  in  the  drought-tolerant  seed  stage  (Baskin 
6ar  Baskin  1985).  The  paucity  of  winter  annuals  in  the  floras  of  xeric  limestone 

prairies  in  Kentucky  and  deep-soil  barrens  of  the  southwestern  Pennyroyal 
Plain  suggest  the  edaphic  conditions  in  these  habitats  are  considerably  less  se- 

vere, and/or  these  communities  have  not  existed  for  a  sufficient  period  to  allow 

for  evolution  of  the  annual  life  cycle  in  a  comparable  proportion  of  resident  taxa. 

Although  the  xeric  limestone  prairies  surveyed  support  no  endemic  or  fed- 

erally listed  taxa,  this  community  type  is  the  primary  habitat  m  Kentucky  for 

almost  all  of  the  24  state-listed  species  recorded  in  the  present  study.  Therefore, 
preservation  of  these  species  in  Kentucky  is  dependent  upon  conservation  of 

the  xeric  limestone  prairie  community  type.  Presently  nine  of  the  18  sites  sur- 

veyed are  owned  by  conservation  organizations  (Kentucky  State  Nature  Pre- 

serves Commission  and  The  Nature  Conservancy)  or  by  the  federal  government 

(Fort  Knox  Military  Reservation).  Three  of  the  remaining  nine  sites  (Hardin 

County  Cedar  Glade,  Knights  Barrens  and  Lapland  Barrens)  are  under  man- 

agement agreement  with  The  Nature  Conservancy  and  the  Logan  County  NRCS 

office  is  currently  in  the  process  of  purchasing  Logan  County  Barrens,  one  of 

the  two  sites  surveyed  in  the  Pennyroyal  Plain.  The  most  significant  threat  to 

xeric  limestone  prairie  conservation  is  all  terrain  vehicle  (ATV)  usage,  which 

damages  or  destroys  vegetation,  thus  promoting  further  erosion  of  denuded  soils. 

Baskin  ct  al.  (1994)  proposed  the  following  sequence  of  events  for  the  origin 

of  xeric  limestone  prairies  in  Kentucky:  clearing  of  marginal  agricultural  lands 

by  European  settlers  ̂   cultivation  and/or  grazing  ->  significant  erosion  of  the 

topsoil  ̂   abandonment  ^  colonization  of  these  degraded  areas  by  the  xeric 
limestone  prairie  flora  ̂   succession  to  hardwood  forest  in  the  absence  of  dis- 

turbance or  maintenance  of  xeric  limestone  prairie  with  periodic  management 

(i.e.  disclimax).  Forest  succession  is  retarded  by  the  high  ly  eroded  soils  of  these 
abandoned  hillsides  and  by  large  heat  loads  (sensu  McCune  and  Grace  2002)  as- 
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sociated  with  the  moderate  to  steep  slopes  with  south  to  west  aspects.  However, 

succession  to  hardwood  forest  eventually  occurs  in  the  absence  of  management, 

which  typically  consists  of  mechanical  removal  of  large  trees,  particularly 

Juniperus  virginiana,  and  periodic  prescribed  fire  (2-5  year  burning  interval, 
David  Skinner,  KSNPC  Eastern  Preserve  Manager,  personal  communication). 

The  species  composition  of  this  community  type  is  relatively  consistent 

despite  f)  their  relatively  recent  origin,  2)  the  rarity  of  xeric  limestone  prairies 

at  the  landscape  scale  and  3)  the  small  area  occupied  by  these  communities  in 

the  matrix  of  deciduous  forests  and  agricultural  lands.  The  richness  of 

Asteraceae  and  Poaceae  in  the  xeric  limestone  prairie  flora  of  Kentucky  is  pri- 

marily responsible  for  the  relatively  high  community  coefficients  (x  =  0.58) 
observed  m  this  study,  since  both  of  these  families  are  characterized  by  large 

regional  species  pools  and  high  proportions  of  wind-dispersed  taxa.  Further- 
more, we  have  observed  many  taxa  m  the  xeric  limestone  prairie  flora  (e.g. 

Schizachyrium  scoparium,  Panicum  flexile,  Liatris  squarrulosa,  Ratibida 

pinnata,  Croton  monanthogynous,  Hypericum  dolahriforme,  etc.)  in  open  lor- 
ests  with  shallow  rocky  soils,  on  rock  ledges  and  on  rocky  stream  banks.  These 

habitats,  m  addition  to  deep-soil  barrens  and  limestone  cedar  glades,  are  the 

likely  sources  of  the  xeric  limestone  prairie  flora  in  Kentucky  since  they  ex- 
isted prior  to  European  settlement. 

CONCLUSIONS 

Xeric  limestone  prairies  are  broadly  distributed  throughout  the  Interior  Low 

Plateaus  physiographic  province  in  Kentucky  and  are  most  frequent  in  the 

Knobstone  Escarpment  and  Knobs,  where  they  primarily  occur  on  eroded 

Alfisols  derived  from  the  Upper  Mississippi  an  Salem  Limestone.  The  flora  is 

rich  in  species  of  Asteraceae  and  Poaceae  and  contains  24  state-listed  species, 
many  of  which  are  restricted  to  xeric  limestone  prairies  m  this  part  of  their 

geographic  range.  Community  coefficients  suggest  that  all  sample  sites  except 
those  in  the  eastern  Outer  Blue  Grass  (Crooked  Creek  Barrens  1  and  2)  belong  to 

a  single  community  type.  Xeric  limestone  prairies  are  relatively  well  protected 

in  Kentucky;  the  majority  of  sites  are  owned  and/or  managed  by  conservation 

organizations  and  the  federal  government. 

The  majority  of  taxa  in  the  floras  of  xeric  limestone  prairies  in  Kentucky, 

limestone  cedar  glades  of  the  southeastern  United  States  and  deep-soil  barrens 
of  the  southwestern  Pennyroyal  Plain  m  Kentucky  and  Tennessee  are  intraneous 

C3  hemicryptophytes.  The  very  low  percentage  (6.0)  of  nonnative  species  in 

the  xeric  limestone  prairie  flora  of  Kentucky  is  noteworthy.  Among  xeric  lime- 

stone prairies,  limestone  cedar  glades  and  deep-soil  barrens,  the  flora  of  lime- 
stone cedar  glades  is  particularly  unique  due  to  1)  21  endemic/near  endemic 

taxa,  2)  relatively  high  percentage  of  therophytes  and  3)  an  extraneous  compo- 
nent with  strong  western  and  northwestern  affinities  (Baskin  &  Baskin  1999). 
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In  contrast,  the  floras  of  xeric  limestone  prairies  in  Kentucky  and  deep-soil 
barrens  of  the  southwestern  Pennyroyal  Plain  1)  contaui  no  endemic  taxa,  2) 

have  higher  percentages  of  phanerophyte  taxa  and  3)  have  an  extraneous  com- 
ponent with  strong  southern  geographic  affinities. 

APPENDIX 

Taxonomy  is  in  accordance  with  USDA,  NRCS  (2004),  with  the  exception  of 

Elymus glabriflorus  var  australis,  which  is  based  on  the  treatment  by  Camp- 
bell (1995).  The  name  and  authority  for  each  taxon  is  followed,  in  parentheses, 

by  the  photosynthetic  pathway  (C3,  C4  or  CAM),  life  form  (Ph=phanerophyte, 

Ch=chamaephyte,  H=hemicryptophyte,  Cr=cryptophyte  and  Th=therophyte; 
HP=holoparasite),  geographic  affinity  (]=intraneous,  EN=extraneous  northern, 
ES=extraneous  southern,  EE=extraneous  eastern,  EW=extraneous  western  and 

X=introduced)  and  conservation  status  in  the  state  of  Kentucky  (E=endangered, 
T=threatened  and  S=special  concern)  (KSNPC  2002)  in  bold-faced  type.  Num- 

ber in  bold-faced  type  following  the  final  parenthesis  refers  to  number  of  sites 
in  which  species  was  recorded. 

DIVISION  PTERIDOPHYTA, 

ADIANTACEAE 

Pellaea  atropurpurea  (L,)  Link  (C3,  H,  I)  5 

ASPLENIACEAE 

Asplenium  platyneuron  (L.)  B.5.P(C3,  H,  I)  3 

OPHIOGLOSSACEAE 

Ophioglosium  englemannii  PrantI  (C3,  Cr,  ES)  2 

DIVISION  PINOPHYTA,  CONIFERS 

CUPRESSACEAE 

Juniperus  virginiana  L.(C3,  Ph,  I)  18 

PINACEAE 

Plnus  virginiana  Mill.  (C3,  Ph,  I)  5 

DIVISION  MAGNOLIOPHYTA, 
FLOWERING  PLANTS 

CLASS  MAGNOLIOPSIDA  (DICOTS) 

ACANTHACEAE 

Ruellia  iiumilis  Nutt.  (C3,  H,  I)  1 8 

ACERACEAE 

Acerrubrum  L.(C3,  Ph,l)  9 

Acer  saccliarum  Marshall  (C3,  Ph,  I)  1 1 

ANACARDIACEAE 

Rhus  aromatica  Alton  (C3,  Ph,  I)  7 

Rhus  copallinum  L,  (C3,  Ph,  I)  1 2 

FERNS  AND  FERN  ALLIES 

Rhus  glabra  L{C3.Ph,\)  2 

Toxicodendron  radicans  (L.)  Kuntze  {C3,  Ph,  I)  9 

APIACEAE 

Daucus  carota  L,  (C3,  H,  X)  1 

Eryngiutnyuccifolium  Michx.  (C3,rr,  E5)  10 

Oxypolis  ngidior  (L.)  Raf.  (C3,  Cr,  I)  1 

Sanicula  canadensis  L.  (C3,  Cr,  I)  7 

Thaspiumbarbinode  (Michx.)  Nutt.  (C3,Cr,  I)  12 

Zizia  aptera  (Gray)  Fernald  (C3,  H,  I)  1 0 

Zizia  aurea  (L.)  W.D.J.  Koch  (C3,  Cr,  I)  6 

APOCYNACEAE 

Apocynum  cannabinum  L.  (C3,  H,  I)  1 4 

ARISTOLOCHIACEAE 

Arlstolochia  serpentaria  L.  (C3,  H,  I)  12 

ASCLEPIADACEAE 

Asclepias  tuberosa  L  (C3,  H,  I)  1 

Asclepias  verticillata  L,  (C3,  H,  I)  1 2 

Asclepias  vindiflora  L.  (C3,  H,  I)  1 7 

Matelea  obligua  (Jacq.)  Woodson  (C3, 1,  ES)  4 

ASTERACEAE 

Achillea  millefolium  L.  (C3,  H,  I)  1 

Ageratina  altissima  (L.)  King  &  H.E.  Robins.  (C3,  H, 

1)1 Ambrosia  artemisiifolia  L.  (C3,Th,l)  10 

Ambrosia  tnfida  L.(C3,Th,  I)  2 
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Arnoglossum  atriplicifolium  (L.)  H.E.  Robins.  (C3, 

H,  1)2 

Antennana  plantaginifolia  (L.)  Richards  (C3,  Ch, 

i)2 

Bnckellia  eupatoriodies  (L.)  Shinners  (C3,  H,  I)  1 6 

Centaurea  biebersteinii  DC.  (C3,  H,  X)  1 

Or5;umd/5Co/of(Muhl.exWilld.)Spreng.(C3,H,l) 

6 

Conoclinium  coelestinum  (L.)  DC.  (C3,  H,  ES)  3 

Conyza  canadensis  (L.)  Cronquist  (C3,Th,  I)  8 

Coreopsis  triptens  L.  (C3,  H,  EN)  1 4 

Echinacea  simulata  McGregor  (C3,  H,  EW)  14 

Erigeronstngosus  MuhI.ex  Willd.(C3,  H,  I)  6 

Eupatonum  attissimum  L.  (C3,  H,  ES)  1 3 

Eupatorium  liyssopifolium  L.  (C3,  H,  E5)  1 

Eupatonum  perfoliatum  L.  (C3,  H,  I)  2 

Euthamia  graminifolia  (L.)  Nutt.  (C3,  H,  EN)  4 

Helenium  auWnnnale  L.  (C3,  H,  I)  7 

Helianthus  divaricatus  L.  (C3,  Cr,  I)  4 

Heliantiius  liirsutus  Raf.  (C3,  Cr,  I)  1 8 

Helianthus  microcephalus  Torr.  &  Gray  (C3,  H, 

ES)5 

Helianthus  mollis  Lam,  (C3,  Cr,  I)  4 

Helianthus  occidentaiis  Riddell  (C3,Cr,l)  3 

Heliopsis  helianthoides  (L.)  Sweet  (C3,  Cr,  1)  3 

Leucanthemum  vulgare  Lam.  (C3,  H,  X)  4 

Liatrisaspera  Michx.(C3,Cr,EW)  10 

Liatns  cyllndracea  Michx.  (C3,  Cr,  EW,T)  2 

L/orr/s5p/cara(L.)Willd.(C3,Cr,l)8 

Liatrissguarrosa  (L.)  Michx.  var.squarrosa  (C3,Cr, 

ES)  15 

Liatrissguarrulosa  Michx.(C3,  Cr,  ES)  3 

Lonactis  linahifolius  (L.)  Greene  (C3,  H,  I)  4 

Oligoneuron  rigidum  (L.)  Small  var.glabratum  (E.L 

Braun)Nesom{C3,H,EW)  11 

Packera  anonyma  (Wood)  W.A.  Weber  &  A.  Love 

{C3,  H,  ES)  5 

Parthenium  integhfollum  L.  (C3,  H,  I)  12 

Prenanthes  aspera  Michx.  (C3,  H,  EW,  E)  1 

Ratibida  pinnata  (Vent.)  Barnhart  (C3,H,EW)  10 

Rudbeckia  fulgida  Alton  (C3,  H,  I)  1 2 

Rudbeckiahirta  L{C3,H,\)'i 
Senecio  glabellas  Poir.  (C3,Th,  ES)  1 

Sericocarpus  asteroides  (L.)  B.S.R  (C3,  H,  EE)  1 

Silphium  lacmiatum  L.  (C3,  H,  EW,  E)  1 

Silphium  pinnatifidum  Elliott  (C3,  H,  ES,  S)  3 

Silphium  terebinthinaceum  Jacq,  (C3,  H,  EW)  5 

Silphium  trifollatum  var.  trifoliatum  L.  (C3,  H, 

EE)17 

Solidago  bicolor  L.  (C3,  H,  I)  1 

Solldago  canadensis  L.  (C3,  H,  1)  6 

Solidago  juncea  Alton  (C3,  H,  I)  1 

Solidago  nemoralis  Aiton  (C3,  H,  I)  1 8 

Solidago  speciosa  Nutt.  var.  erecta  (Pursh) 
MacMlll.(C3,H,ES)3 

Solidago  sphacelata  Raf.  (C3,  H,  ES)  1 

Solidago  ulmifolia  Muhl.  ex  Wllld.  var.  ulmifolia 

(C3,H,I)11 
Symphyotrichum  cordifolium  (L.)  Nesom  (C3,  H, 

1)2 Symphyotrichum  dumosum  (L.)  Nesom  (C3,  H,  I)  1 

Symphyotrichum  laeve  (L.)  A.  &  D.  Love  var. 
concinum  (Wllld.)  Nesom  (C3,  H,  I)  2 

Symphyotrichum  laeve  (L.)  A. &  D.  Love  var.  laeve 

(C3,H,I)12 
Symphyotrichum  laterifolium  (L.)  A.&  D.  Love  (C3, 

H,l)1 

Symphyotrichum  novae-angliae  (L.)  Nesom  (C3, 

H,l)4 

Symphyotrichum  oblongifolium  (Nutt.)  Nesom 

(C3,H,  1)2 

Symphyotrichum  oolentanglense    (Riddell) 
Nesom(C3,H,EW)2 

Symphyotrichum  patens  (Aiton)  Nesom  var.  par- 
ens (C3,  H,  I)  12 

Symphyotrichum  pilosum  (Willd.)  Nesom  var. 

pilosum  (C3,  H,  I)  4 

Symphyotrichum  pilosum  (Willd.)  Nesom  var. 

pringlei  {Gtsy)  Nesom  (C3,H,EN)  12 

Symphyotnchum  senceum  (Vent.)  Nesom  (C3,  H, 
ES,  S)  6 

Symphyotrichum  5iho/'r//(Llndl.)  Nesom  (C3,  H,  I)  1 
Symphyotrichum  undulatum  (L.)  Nesom  (C3,  H, 

EE)1 

Symphyotrichum  urophyllum  (Lindl.)  Nesom  (C3, 

H,l)12 
raraxacL/mo/7/c/no/e G.H.Weber  ex  Wigger5(C3, 

H,X)2 

Verbesina  virginica  L.  (C3,  H,  i)  4 

Vernonia  gigantea  (Walter)  Trel,  (C3,  H,  I)  4 

BETULACEAE 

Corylus  americana  Walter  (C3,  Ph,  EN)  2 

Ostrya  virginiana  (Mill.)  Koch  (C3,  Ph,  I)  16 

BIGNONIACEAE 

Bignonia  capreolata  L.  (C3,  Ph,  I)  1 

Campsis  radicans  (L.)  Seem,  ex  Bureau  (C3,  Ph, 
ES)1 

BORAGINACEAE 

Heliotropium  tenellum  (Nutt.)  Torr.  (C3,Th,  ES)  9 
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Lithospermum  canescens  (Michx,)  Lehm.  (C3,  H, 

1)16 

BRASSICACEAE 

Arabis  laevigata  (Muhl.  ex  WilldO  Poir.  var. 

laevigata  [C3,H.\)  1 

Cardaminehirsuta  L,(C3,Th,  X)  1 

Draba  vernal.  {C3,Jh,X)  1 

Leavenworthiaexigua  Rollins  var./oc/n/aftj  Rollins 

(C3,Th,  F5,T)1 

Leavenworthia  uniflora  (Michx.)  Britton  (C3,  H, 

1)2 

CACTACEAE 

Opuntia  iiumifusa  (Raf.)  Raf.  (CAM,  S,  ES)  3 

CAMPANULACEAE 

Lobelia  spicata  Lam.  (C3,  H,  I)  1 8 

CAPRIFOLIACEAE 

Lonicera japonica Thunb.  (C3,  Ph,  X)  4 

Symphoricarpos  orbiculatui  Moench  (C3,  Ph,  I)  6 

Viburnum  prunifolium  L.  (C3,  Ph,  I)  4 

Viburnum  rutidulum  Raf.  (C3,  Ph,  ES)  6 

CARYOPHYLLACEAE 

Dianthus  armerla  L.  (C3,Th,  X)  1 

Minuartia  patula  (Michx.)  Mattf,(C3,Th,  I)  1 

CELASTRACEAE 

Celastrus  scandens  L.  (C3,  Ph,  I)  7 

CLUSIACEAE 

Hypericum  dcnticukilum  Ellis  (C3,  H,  EE)  2 

Hypericum  dolabriforme  Vent.  (C3,  H,  ES)  1 4 

Hypericum  hypericoides  (L.)  Crantz  (C3,  H,  ES)  2 

Hypericum  prolificum  L.  (C3,  Ph,  I)  6 

Hypericum  punctatum  L.  (C3,  H,  I)  5 

Hypericum  sphaerocarpum  L.  (C3,  H,  EW)  2 

CONVOLVULACEAE 

Calystegia  spnhamaea  (L.)  Pursh  (C3,  H,  t)  1 

Ipomoea  pandurata  (L.)  G.F.  Mey.  (C3,  Cr,  I)  12 

CORNACEAE 

Cornus  drummondii  C.  A,  Mey.  (C3,  Ph,  EW)  4 

Corpus  flonda  L.  (C3,  Ph,  I)  10 

CRASSULACEAE 

Sedum  ternatum  Michx,  (C3,Tli,  i)  2 

CUSCUTACEAE 

CAJSCuta  cuspidata  Engelm.  (HRTh,  EW)  1 

EBENACEAE 

Diospyros  virgiiiiana  L.  (C3,  Ph,  I)  1 8 

ERICACEAE 

Vaccinium  arboreum  Marshall  (C3,  Ph,  ES)  4 

Vaccinium  pallidum  Alton  (C3,  Ph,  I)  1 

EUPHORBIACEAE 

Acaiypha  gracilens  Gray  (C3,Th,  I)  6 

Acalypha  virginica  L.  (C3,Th,  I)  1 

Chamaesyce  nutans  (Lag.)  Small  (C3,Th,l)  8 

Croton  capitatus  M  ichx.  (C3,  Th,  I)  1 2 

Cretan  monanthogynous  Michx.  (C3,Th,  ES)  7 

liuphorbta  corollata  L.  (C3,  Cr,  I)  1 8 

Euphorbia  dentata  Michx.  (C3,Th,  I)  3 

FABACEAE 

Cercis  canadensis  L.  (C3,  Ph,  I)  1 8 

Chamaecrista  fasciculata  (Michx.)  Greene  var. 

fascicuiata{C3,Jh,\)  11 

Coronilla  varia  L.  (C3,Th,  X)  1 

Daiea  Candida  Michx.  ex  Willd,  var.  Candida  (C3, 

H,  EW)  1 

Daiea  purpurea  Vent.  var.  purpurea  (C3,  H,  EW, 

S)5 
Desmodium  canescens  (L.)  DC.  (C3,  H,  I)  2 

Desmodium  ciliare  (Muhl.  ex  Willd.)  DC.  (C3,  H, 

1)12 Desmodium  glabellum  (Michx.)  DC.  (C3,  H,  ES)  4 

Desmodium  paniculatum  (L.)  DC.  var.  panicula- 
tum  (C3,  H,  I)  1 

Desmodium  rotundifolium  DC.  (C3,  H,  I)  1 

Desmodium  sessilifoiium  (Torr.)  Torr.  &  Gray  (C3, 

H,  1)1 

Desmanthus  iilinoensis  (Michx.)  MacMill.  ex  B.L. 

Robins.  &Eern.(C3,Ph,EW)  1 

Qalactia  volubilis  (L.)  Britton  (C3,  H,  I)  1 5 

Gleditsia  triacanthos  L,  (C3,  Ph,  I)  3 

Lespedeza  capitata  Michx. (C3,  H,l,  S)  3 

Lespedeza  cuneata  (Dum.Cours.)  G.  Don  (C3,  H, 

X)2 

Lespedeza  procumbens  L.(C3,H,  I)  3 

Lespedeza  repens  (L.)  W,  Bartram  (C3,  H,  I)  1 

Lespedeza  violacea  (L.)  Pers.  (C3,  H,  I)  2 

Lespedeza  virginica  (L.)  Britton  (C3,  H,  I)  16 

Melilotus  alba  Medikus  (C3,  H,  X)  8 

Orbexilum  pedunculatum  (Mill.)  Rydb.  var. 

psoralioides  (Walt.)  Isley  (C3,  Cr,  ES)  1 

Robinia  pseudoacacia  L.  (C3,  Ph,  I)  2 

Senrw  marilandica  (L)  Link  (C3,  H,  I)  4 

Strophostyies  umbellata  (Muhl.  ex  Willd.)  Britton 

(C3,Cr,ES)3 

Stylosanthes  biflora  (L.)  B.5.P  (C3,  H,  ES)  6 

Tephrosia  virginiana  (L.)  Pers.  (C3,  H,  I)  8 
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Trifolium  repens  L.  (C3,  H,  X)  1 

Vicia  villosa  Roth  (C3,  H,  X)  2 

FAGACEAE 

Fagus  grandifolia  Ehrh,  (C3,  Ph,  I)  5 

Quercus  alba  L.  (C3,  Ph,  I)  2 

Quercus  imbricaria  Michx.  (C3,  Ph,  I)  3 

Quercus  marilandica  Muenchh.  (C3,  Ph,  ES)  1 3 

Quercus  muehlenbergil  Engelm.  (C3,  Ph,  1)13 

Quercus  prinus  L.  (C3,  Ph,  I)  1 

Quercus  rubra  L  (C3,  Ph,  I)  10 

Quercus  stellata  Wangenh.  (C3,  Ph,  I)  15 

Quercus  velutina  Lam.  (C3,  Ph,  I)  6 

GENTIANACEAE 

Frasera  caroliniensis  Walters  (C3,  H,  I)  2 

Qentiana  flavida  MuhI.ex  Nutt.  (C3,  H,  I,  E)  1 

Qentianella    quinquefolla    (L.)    Small     ssp. 

occidentalis  (Gray)  J.Gillett  (C3,  H,  I)  9 

Sabatia  angulans  (L.)  Pursh  (C3,  H,  I)  1 5 

JUGLANDACEAE 

Carya  alba  (L.)  Nutt.  ex  Ellis  (C3,  Ph,  I)  3 

Carya  torventosa  Nutt.  (C3,  Ph,  I)  3 

iug/ans  n/gra  L  (C3,  Ph,  I)  13 

LAMIACEAE 

Blephilia  cillata  (L.)  Benth.  (C3,  H,  I)  1 3 

Isanthus  brachlatus  B.S.P  (C3,Th,  I)  1 3 

Lycopus  americanus  Muhl.  ex  W.  Bartram  (C3,  H, 

1)1 

Monarda  fistulosa  L.  (C3,  H,  I)  1 3 

Physostegia  virginlana  (L.)  Benth.  (C3,  H,  I)  18 

Prunella  vulgaris  L.  var.  lanceolata  (Barton) 

Fernald(C3,H,l)16 

Pycnamhemum  pycnanthemoldes  (Leavenw.) 

Fernald(C3,H,ES)2 

Pycnanthemum  tenuifoliurr}  Schrad.(C3,  H,l)  11 

Salvia  lyrata  L.  (C3,  H,  I)  5 

Scutellaria  elliptica  Muhl.  (C3,  H,  I)  3 

5cufe//ar/opofi/u/a  Michx.  var.ou5rra//$Fa5sett(C3, 

Cr,  I)  8 

Scutellaria  parvula  Michx.vat.missouriensis  (Torr.) 

Goodman  &  Lawson  (C3,  Cr, !)  2 

Trichostema  dichotomum  L.  (C3,Th,  I)  1 

LAURACEAE 

Sassafrass  albidum  (Nutt.)  Nees  (C3,  Ph,  I)  1 1 

LINACEAE 

/_/nummeci/um  (Planch.)  Britton  (C3,  H,  I)  1 

Linum  sulcatum  Riddel!  (C3,Th,  EW)  16 

Linum  virginianum  L.  (C3,  H,  I)  2 

LYTHRACEAE 

Cuphea  viscosissima  Jacq.  (C3,Th,  ES)  2 

MAGNOLIACEAE 

/  iriodendron  tulipifera  L.  (C3,  Ph,  I)  6 

MALVACEAE 

Malvastrum  hispidum  (Pursh)  Hochr.  (C3,Th,  EW, 

T)1 
OLEACEAE 

Forestiera  ligustrina  (Michx.)  Poir.(C3,  Ph,  E5,T)  1 

Fraxinus  americana  L.  (C3,  Ph,  I)  18 

Ligustrum  sinense  Lour.  (C3,  Ph,  X)  1 

ONAGRACEAE 

Goura  biennis  L.  (C3,  H,  EE)  4 

Goura  filipes  Spach  (C3,  H,  ES)  13 

Oenothera  biennis  L.  (C3,  H,  I)  1 

OXALIDACEAE 

Oxalis  stricta  L.  (C3,  H,  I)  1 

Oxo//swo/aceoL.(C3,H,l)  1 

PAPAVERACEAE 

Sangulnaria  canadensis  L.  (G3,  Cr,  I)  1 

PASSIFLORACEAE 

Po5s/f/ora/ufe(;?L.(C3,H,l)2 

PLANTAGINACEAE 

Plantagoaristata  Michx.(C3,Th,l)  1 

P/onfogopofagon/ca  Jacq.  (C3,Th,X)  1 

Plantago  virginica  L.  (C3,Th,  I)  4 

PLATANACEAE 

Platanus  occidentalis  L.  (C3,  Ph,  I)  1 

POLEMONIACEAE 

Phlox  pilosa  L.  ssp. pitosa  (C3,  H,  I)  8 

POLYGALACEAE 

Polygala  verticillata  L.  (C3,Th,  I)  1 3 

PORTULACACEAE 

Talinum  calcancum  Ware  (C3,  H,  ES,  E)  1 

PRIMULACEAE 

Anagallis  arvensis  L.  (C3,Th,  X)  3 

Dodecatheon  meadia  L.  (C3,  H,  I)  1 

Lysirvachia  lanceolata  Walter  (C3,  H,  I)  6 

RANUNCULACEAE 

Anemone  virginlana  L.  (C3,  H,  I)  1 3 

Clematis  pitcher:  Jon.  &  Gray  var.  pitcheri  (C3,  Ph, 
EW)  1 

Delphinium  carolinianum  Walter  ssp. calciphilum 
Warnock(C3,H,ES,T)  1 
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Thalictrum  revolutum  DC.  (C3,  H,  I)  3 

Thalictrum  thalictroides  (L.)  Eames  &  Boivin  {C3, 

Cr,  I)  2 

RHAMNACEAE 

Ceanothus  americanus  L.  (C3,  Ph,  I)  3 

Rhamnus  caroliniana  Walter  (C3,  Ph,  ES)  18 

ROSACEAE 

Agrimonia  rostellata  Walk.  (C3,  H,  I)  6 

Amelanchier  arborea  (Michx.  f,)  Fernald  (C3,  Ph, 

1)6 

Craroegu5L[sp(p).l(C3,Ph)5 

Fragaria  virglniana  Duchesne  (C3,  H,  I)  5 

Porteranthus  stipuhlus  (Muhl.  ex  Willd.)  Britton 

(C3,H,  1)1 

Potentilla  simplex  Michx.  (C3,  H,  I)  17 

Prunus  americana  Marshall  (C3,  Ph,  I)  1 

Prunus  serotina  Ehrh.  {C3,  Ph,  I)  7 

/?osacaro//naL.(C3,Ph,l)  16 

Rosa  multiflora  Thunb.  {C3,  Ph,  X)  4 

Rubus  l.lspip).]  (C3,Ph)9 

RUBIACEAE 

Diodia  teres  Walter  (C3,Th,  i)  4 

Galium  circaezans  Michx.  (C3,  H,  I)  1 1 

Galium  pilosum  Alton  (C3,  H,  I)  7 

Galium  triflorum  Michx.  (C3,  H,  I)  1 

Hedyotis  nigricans  (Lam.)  Fosberg  (C3,Th,EW)  1 1 

Houstonia  canadensis  Willd,  ex  Roemer  &  J. A. 

Schulte5(C3,H,EN)  13 

SALICACEAE 

Salixhumilis  Marshall  (C3,  Ph,  I)  1 

SANTALACEAE 

Comandra  umbellaia  (L.)  Nutt.  (C3,  Cr,  I)  1 

SCROPHULARIACEAE 

Agalinis  aunculata  (Michx.)  Blake  (C3,Th,  EW, 

E)1 

Agalinis  gattingeri (Small)  Small  (C3,Th,  EW)  4 

Agalinis  tenuifolia  (Vahl)  Raf.  (C3,Th,  I)  9 

Aureolaria  flava  (L.)  Farw.  (C3,  Cr,  I)  2 

Buchnera  americana  L.  (C3,  H,  E5)  1 

Castilleja  cocclnea  (L.)  Spreng.  (C3,Th,  I,  E)  3 

Pedlcularis  canadensis  L.  (C3,  H,  I)  3 

Penstemon  digitalis  Nutt.  ex  Siriis  (C3,H,  I)  1 

Penstemon  hirsutus  (L.)  Wiild.  (C3,  H,  I)  2 

SIMAROUBACEAE 

Ailanthus  altisslma  (Mill.)  Swingle  (C3,  Ph,  X)  1 

SOLANACEAE 

Physalis  virglniana  Mill.  (C3,  Cr,  ES)  1 2 

Solanum  caroiinense  L.  (C3,  Cr,  I)  1 

ULMACEAE 

Celtis  occidenlalis  L.  (C3,  Ph,  I)  1 

Celtis  tenuifolia  Nutt.  (C3,  Ph,  I)  1 7 

Ulmus  alata  Michx.  (C3,  Ph,  ES)  6 

Ulmus  rubra  Muhl.  {C3,Ph,  I)  3 

VERBENACEAE 

Phryma  leptostachya  L.  (C3,  H,  I)  1 

Verbena  simplex  Lehm.(C3,  H,  I)  6 

VIOLACEAE 

Hybanthus  concolor  (T.  Forst.)  Spreng.  (C3,  H,  I)  3 

Viola  egglestonii  Brainerd  (C3,  H,  ES,  S)  9 

Viola  palmata  L.  (C3,H,i)  7 

l//o/opedafaL.(C3,H,l)  12 

Viola  sogittata  Alton  (C3,  H,  I)  2 

VITACEAE 

Parthenocissus  quinquefolia  (L.)  Planch.  (C3,  Ph, 

1)9 Vitis  aestivalis  Michx.  (C3,  Ph,  I)  1 1 

DIVISION        MAGNOLIOPHYTA, 
FLOWERING  PLANTS 
CLASS  LILIOPSIDA  (MONOCOTS) 

AGAVACEAE 

Ma!)lreda  virglnica  (L.)  Salisb.  ex  Rose  (CAM,  H, 

FS)  16 

CYPERACEAE 

Carex  complanata  Torr.  &  Hook.  (C3,  Cr,  I)  9 

Carexcrawe/ Dewey  (C3,Cr,  I,  S)  14 

Corexg/oucodeo Tuckerman  exOlney  (C3,  H,l)  8 

Carex junlperorum  Catling,  Reznicek  &  Crins  (C3, 

H,EN,  E)2 

Carex  meadii  Dewey  (C3,  Cr,  I)  16 

Carex pensylvanica  Lam.  (C3,  Cr,  I)  2 

Carex  umbellata  Schkuhr  ex  Willd.  (C3,  H,  I)  1 2 

Eleocharis  compressa  Sullivant  (C3,  Cr,  FS)  3 

Eleocharis  tenuis  (Willd.)  J.A.Schultes  (C3,Cr,l)  3 

Fimbristylis  puberula  (Michx.)  Vahl  vai.puberula 

(C4,Cr,l,T) 

Scirpus  pendutus  Muhl.  (C3,  H,  I)  8 

Scleria  olgantha  Michx,(C3,Cr,  I)  13 

Scleria  pauclflora  Muhl.  (C3,Cr,  I)  2 

DIOSCOREACEAE 

Dioscorea  quaternata  J.E  Gmel  (C3,  Ph,  I)  2 

IRIDACEAE 

Hypoxis  hirsuta  (L.)  Coville  (C3,Cr,  I)  2 
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Iris  aistata  Alton  (C3,  Cr,  I)  1 

SIsyrlnchium  albidum  Raf.  (C3,  H,  I)  1 3 

LILIACEAE 

Allium  cernuum  Roth  (C3,  Cr,  EN)  8 

Maianthemum  steltatum  (L.)  Link  (C3,Cr,  l,E)  1 

Nothoscordum  bivalve  (L.)  Britton  (C3,  Cr,  I)  1 

Polygonatum  biflorum  (Walter)  Elliott  (C3,  Cr, 

I)  10 

Uvularia  perfoliata  L.(C3,Cr,  I)  1 

ORCHIDACEAE 

Cypripedium  candidum  Muhl.exWilld.{C3,Cr,EN, 

E)2 
Cypripedium pubescens  W\\\d.yar. pubescens  (C3, 

Cr,l)2 

Spiranthes  lacera  (Raf.)  Raf.  Mar. gracilis  (Bigelow) 
Leur(C3,H,l)4 

Spiranthes  mognicamporum  Shevial^  (C3,  H,  EW, 

T)9 

Jipularia  discolor  {?wiY])  Nutt.(C3,Cr,  I)  ̂ 

POACEAE 

Andropogon  gerarday'ilman  (C4,  H,  I)  17 
Arlstida  longispica  Poir.  (C4,Tti,  I)  1 

Aristida  ollgantha  iVlichx.  (C4,Th,  I)  2 

Aristida purpurascens  Poif.vai. purpuroscens  (C4, 

H,  1)13 

Bouteloua  curtipendula  (Miclix.)  Torr.  (C4,  H,  I, 

S)3 

Brachyeletrum  erectum  (Schreb.  ex  Spreng.) 
Beauvis.(C3,  H,l)  1 

Bromus pubescens  MuhI.ex  Willd.{C3,  H,  I)  1 

Danthonia  spicata  (L.)  Beauvis.  ex  Roemcr  &  J.A. 

Schultes(C3,H,l)14 

Dichanthelium  acuminatum  (Sw.)  Gould  &  C.A, 

Clark  var.fasc/cu/arum  (Torr.)  Freckmann  (C3, 

H,l)15 
Dichanthelium  boscii  (Poir.)  Gould  &  C.A.  Clark 

(C3,H,I)12 

Dichanthelium  commutatum  (J.A.  Schultes) 
Gould(C3,  H,  1)1 

Dichanthelium  dichotomum  (L.)  Gould  var. 
dichotomum  (C3,  H,  I)  6 

Dichanthelium  sphaerocarpon  (Ellis)  Gould  (C3, 

H,  1)3 
Dichanthelium  villosissimum  (Nasli)  Freckman 

(C3,H,I)1 

/:/ymL/sg/oti/';T/orusScribn.& C.R.Bali  vat.australls 
(Scribn.  &  CR.  Ball)  J.J.N.  Campb.  (C3,  H,  I)  5 

Lolium  arundinaceum  (Schreb.)  J.J.  Darbyshire 

(C3,H,X)3 
Muhlenbergia  capillaris  (Lam.)  Trin.  (C4,  H,  I)  2 

Muhlenbergia  cuspidata  (Torr.  ex  Hook.)  Rydb. 

(C4,H,EW,T)2 

Muhlenbergia  sylvatica  Torr.  ex  Gray  (C4,  H,  1)  2 

Panicum  anceps  Michx.  (C4,  Cr,  ES)  2 

Panicum  capillare  L.  (C4,Th,  I)  2 

Panicum  flexile  (Gattinger)  Scribn,  (C4,Th,  I)  14 
Panicum  linearifolium  (Scribn.  ex  Nash)  Gould 

(C3,  H,l)13 
Paspalum  leave  Michx.  (C4,  H,  I)  1 

Schizachyrium  scoparium  (Michx.)  Nash  (C4,  H, 

1)18 Setaria  glauca  (L.)  R  Beauvis.  (C4,Th,  X)  2 

Sorghastrum  nutans  (L.)  Nash  (C4,  Cr,  I)  1 6 

Sporobolus  compositus  (Poir.)  Merr.  var.  com- 
pos/tus  (C4,  H,  I)  14 

Sporobolus  heterolepis  (Gray)  Gray  (C4,  H,  EW)  1 

Sporobolus  vaginiflorus  (Torr.  ex  Gray)  Wood, 

including  varieties  ozarkanus  (Fernald) 

Shinners  (C4, Th,  I)  and  vaginiflorus  (C4,  Th, 

I)  18 Tridens  flavus  (L.)  Hitchcock  (C4,  H,  I)  12 

SMILACACEAE 

.S7r)/7ax  bona-riox  L.  (C3,  Ph,  ES)  1 6 
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ABSTRACT 

Fort  Matanzas  National  Monument,  administered  by  the  National  Park  Service,  US.  Department  of 

the  Interior,  comprises  127  ha  (313  acres)  that  includes  portions  of  two  barrier  islands  in  St.  Johns 

County,  Florida: northern  Rattlesnake  Island,  where  the  historic  Fort  Matanzas  is  located,  and  south- 
ern Anastasia  Island.  A  lloristic  survey  was  conducted  to  provide  Park  Service  personnel  with  a 

vouchered  checklist  of  vascular  plant  species,  supplemented  with  salient  mlormation  such  as  rela- 

tive abundance,  locality  data,  and  community  type.  Four  intensive  collecting  trips  conducted  in  2003- 
2004  yielded  237  species  of  vascular  plants  in  189  genera  of  73  families.  The  four  largest  families  are 

Poaceae,  Asteraceae,  Fabaceae,  Amaranthaceae,  and  Euphorbiaceae.  A  map,  descriptions,  and  photo- 
graphs of  the  various  plant  communities  are  also  provided. 

RESUMEN 

El  Monumento  Nacional  Fucrte  Matanzas,  administrado  por  el  Servicio  de  Parques  Nacionales  del 

Departamento  del  Interior,  tiene  una  extension  de  127  ha  e  incluye  dos  islas  de  barrera  localizadas  en 
el  condado  de  St.  Johns,  Florida:  al  Norte  la  Isla  Rattlesnake  donde  se  encuentra  el  Fuerte  Matanzas,  y 

al  Sur  la  Isla  Anastasia.  Fue  realizado  un  monitoreo  floristico  por  el  personal  del  Servicio  de  Parques 

Nacionales.  utilizando  una  lista  de  especies  testigo,  que  presenta  inlormacion  sobre  la  descripcion, 

abundancia  relativa,  localidad  y  el  tipo  de  comunidad  f  loristica  de  las  especies  de  plantas  vasculares 

de  la  zona.  Se  realizaron  cuatro  viajes  de  colecta  intensiva  entre  2003  y  2004,  de  los  cuales  se 

obtuvieron  un  total  de  237  especies  de  plantas  vasculares,  pertenecientes  a  189  generos  y  75  familias. 

Las  cinco  familias  mas  representadas  son  Poaceae,  Asteraceae,  Fabaceae,  Amaranthaceae  y 

Euphorbiaceae.  Se  presentan  mapas,  descripciones  y  lotogralias  de  varias  de  las  comunidades  de 

plantas  muestreadas. 

SIDA21(2):  1081-1106.2004 
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INTRODUCTION 

Study  Area 

Fort  Matanzas  National  Monument,  administered  by  the  National  Park  Service 

(NPS;  U.S.  Department  of  the  Interior),  is  located  14  mi  (22.5  km)  south  of  St. 

Augustine  along  State  Road  (S.  R.)  AlA  in  St.  Johns  County,  Florida  (Fig.  lA). 

The  park  comprises  313  acres  (127  ha;  Fig.  IB):  the  southern  tip  of  Anastasia 
Island  (138  acres,  56  ha)  and  the  northern  third  of  Rattlesnake  Island  (175  acres, 

71  ha;  NPS  2004).  Both  islands  are  separated  from  mainland  Florida  by  the 

Matanzas  River  and  the  Intracoastal  Waterway.  These  linear  shaped  barrier  is- 
lands ol  quartz  sand  parallel  the  gently  sloping  Atlantic  coastline  and  occur 

on  underlying  coquina  (the  Anastasia  formation),  a  soft  whitish  limestone 

formed  pr imari  1  y  of  coarsely  broken  shel Is  natural  ly  cemented  together  (Water- 
bury  1993).  The  historic  Fort  Matanzas  (discussed  below),  built  from  quarried 

coquina  stone,  is  situated  on  northeast  Rattlesnake  Island  overlooking  the 

Matanzas  River  A  comprehensive  and  vouchered  survey  of  the  vascufar  flora 

had  not  previously  been  conducted  for  this  NPS  controlled  land. 

Anastasia  Island. — The  Anastasia  Island  portion  of  the  park  [1.0  mi  (1.6  km) 
long;  minimum  width  0.02  mi  (0.03  km),  maximum  width  0.4  mi  (0.6  km)l 

consists  of  stabilized  beach  dunes  rising  as  much  as  27  ft  (8.2  m)  above  sea  fevel 

and  is  bisected  by  S.  R.  AlA  that  becomes  a  bridge  over  the  southernmost  tip  of 

the  island  (Fig.  IB).  Park  property  borders  along  AlA  are  50  ft  (15.2  m)  from  the 

center  line  of  the  highway  on  each  side  (east  and  west).  The  park  is  hemmed  in 

by  dense  beachfront  housing  devefopment  to  the  north,  and  the  Summer  Ha- 
ven community  across  the  S.  R.  AlA  bridge,  to  the  south. 

Most  NPS  land  here  is  accessible  to  the  public.  Along  southwest  S.  R.  AlA 

are  two  entrance  points  to  the  Matanzas  River  (main  visitor  center  and  a  dune 

boardwalk,  numbered  1  and  4,  respectively,  in  Fig.  IB),  and  across  S.  R.  AlA  to 

the  east,  two  points  ol  easy  access  to  the  Atlantic  Ocean  [beach  ramp  (2  in  Fig. 

IB)  and  dune  boardwalk  (5)].  The  visitor  center  encompasses  a  parking  lot/gift 

shop/picnic  area,  park  headquarter  offices/maintenance  areas,  boat  dock,  and 

a  nature  trail/boardwalk  [through  dense  forest  (3)].  A  small  parking  lot  for  a 
boardwalk  (4)  through  the  dunes  out  to  the  Matanzas  River  is  0.35  mi  (0.56  km) 

further  south  along  west  S.  R.  AlA.  Directly  across  the  highway  to  the  east  is 

another  parking  lot  for  the  third,  much  longer  boardwalk  (5)  over  the  fragile 
dune  system,  which  terminates  in  an  overlook  of  the  Atlantic  Ocean.  Another 

parking  area  opposite  the  visitor  center  entrance  (2)  cuts  through  the  dunes 

and  allows  vehicle  access  to  the  Atlantic  Ocean.  This  popular  beach  even  has 

traffic  "lanes"  along  the  shore  (speed  limit  10  mi/hr)  policed  by  NPS  personnel; 
however,  only  four-wheel  drive  vehicles  are  allowed  along  the  southwest  "hook" 
ol  the  island  bordering  Matanzas  Inlet  where  the  sand  is  less  compacted  and 
where  Least  Terns  nest  lor  part  of  the  year 
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Fig.  1 .  Location  and  boundaries  of  Fort  Matanzas  National  Monument.  A.  General  location  of  Fort  Matanzas,  ca.  14  mi 

(22.5  km)  south  of  St.  Augustine,  Florida.  B.  Fort  Matanzas  National  Monument  park  property  (shaded),  comprising  the 

northern  third  of  Rattlesnake  Island  and  the  southern  tip  of  Anastasia  Island.  Modified  from  NPS  (2004). 
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Rattlesnake  Island. — When  Fort  Matanzas  was  built  in  1740,  the  island  it  oc- 

cupied totaled  less  than  two  acres,  and  a  soldier  on  the  gun  deck  could  look 

directly  out  over  the  ocean.  Erosion  and  shifting  tidal  deposits  have  altered  the 

inlet,  and  the  fort  is  now  about  0.5  mi  (0.8  km)  farther  from  the  Atlantic  Ocean 

(Fig.  2).  In  the  early  1900's  the  Army  Corps  of  Engineers  dug  the  channel  tor  the 
Intracoastal  Waterway  west  of  the  fort  (Fig.  IB),  and  the  little  island  was  joined 

with  other  islets,  creating  a  much  larger  isle  now  called  Rattlesnake  Island 
(Chandler  2002). 

The  Rattlesnake  Island  park  area  [1.28  mi  (2.1  km)  long;  minimum  width 
0.03  mi  (0.05  km),  maximum  width  0.31  mi  (0.50  km)]  is  bordered  to  the  south 

by  exclusive  waterfront  homes.  The  northern  and  southern  ends  of  the  park 

have  been  created  mainly  by  dredged  spoil  from  the  Intracoastal  Waterway, 

and  tidal  creeks  and  a  labyrinth  of  mosquito  control  ditches  fragment  the  low- 
lying  central  portion  (Fig.  3).  Most  ol  the  island  is  less  than  5  ft  (1.5  m)  above  sea 

level,  although  the  central  fill  area  at  the  northern  end  rises  to  ca.  17  ft  (5.2  m). 

The  majority  of  NPS  land  on  Rattlesnake  Island  is  closed  to  the  public.  Fort 

Matanzas  on  the  northeast  coast  is  accessible  lor  briel  (ca.  45  min.)  guided  tours 

via  a  forty-two  passenger  boat  that  crosses  the  river  eight  times  daily  trom  the 
visitor  center  on  Anastasia  island.  Annually,  over  50,000  tourists  visit  the  fort 

(N1^S2004).  A  parking  area  at  the  southeastern  park  border  (6  in  Fig.  IB)  allows 

access  for  fishing,  although  we  noted  very  little  activity  along  the  jetties,  espe- 
cially in  comparison  to  the  popular  southwestern  beaches  of  Anastasia  island 

along  the  river  and  inlet. 

Brief  History  of  Fort  Matanzas  National  Monument 

Spanish  colonial  history  in  Florida  (mid-sixteenth  to  early  nineteenth  centuries) 
involved  crucial  events  around  the  Matanzas  Inlet  (Manucy  1943;  Schesventer 

et  al.  1980;  Chandler  2002).  The  name  Matanzas,  the  Spanish  word  for  slaugh- 

ters, reflects  the  violent  history  of  the  area  -  specifically,  the  massacre  of  245 
French  soldiers  in  1565  under  the  orders  of  Pedro  Menendez  de  Aviles.  On  two 

occasions,  soldiers  trying  to  reach  Fort  Caroline  (near  present-day  Jacksonville) 

had  shipwrecked  in  the  inlet  and  surrendered  to  the  Spanish.  As  "heretics"  (Hu- 
guenots or  Protestants)  and  a  threat  to  Catholic  Spanish  colonization  in  Florida, 

they  were  subsequently  executed  behind  the  dunes  on  Anastasia  Island. 

A  sentry  post  at  Matanzas  with  no  armament  was  erected  by  1569  as  part 

oi  a  series  of  lookouts  along  the  uninhabited  Matanzas  Inlet.  The  wooden  watch- 

tower  was  not  optimal  for  weathering  the  warm  temperatures  and  high  hu- 

midity. The  well  preserved  stone-masonry  fort  standing  on  present-day  Rattle- 
snake Island  (see  photograph  in  lower  right  of  Fig.  3)  was  constructed  in 

1740-1742.  Fort  Matanzas,  designed  by  engineer  Pedro  Ruiz  de  Olano,  is  a  simple, 

two-story,  square  structure:  49.5  ft  (15.0  m)  on  each  side  with  a  12  ft  (3,7  m) 
gundeck  with  two  4  ft  (1.2  m)  tall  parapets  (east  and  west  sides)  and  30  ft  (9.1 
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Fig.  2.  Perimeter  changes  of  Rattlesnake  and  Anastasia  Islands  over  250  years.  Island  boundaries  in  the  1740's  (when 
Fort  Matanzas  was  built)  modified  from  Schesventer  et  al.  (1980);  present-day  boundaries  based  on  St.  Johns  County 
GIS  Division  (2002;  also  see  Fig.3). 

m)  tower  (north  side;  Schesventer  et  al.  1980).  The  foundation  originally  com- 
prised a  system  of  closely-set  pine  pilings,  driven  deeply  into  the  marshy  sub- 
strate. The  walls  are  coquina  blocks  comprising  native  shellstone  (mainly 

Donax  variabilis)  probably  quarried  from  El  Penon  (within  present-day  Sum- 
mer Haven)  and  originally  were  covered  with  mortar  made  of  lime  from  burnt 

oyster  shells,  mixed  with  sand  and  water 
Fort  Matanzas  was  armed  with  five  cast  iron  cannon  and  usually  manned 

by  seven  to  10  soldiers  but  could  accommodate  a  planned  maximum  of  50  sol- 
diers. The  men  were  assigned  to  the  fort  for  one-month  duty  tours  as  part  of 

their  regular  rotation  among  the  outposts  and  missions  near  St.  Augustine.  They 

had  to  bring  supplies  to  last  the  whole  month  on  small  boats  from  St.  August- 
ine; drinking  water  was  either  transported  by  boat  or  collected  into  a  cistern  as 

rainwater  fell  on  the  observation  deck  of  the  fort. 

The  strategic  location  of  Fort  Matanzas  at  the  mouth  of  Matanzas  Inlet 

helped  maintain  Spanish  control  of  the  waterway  and  served  as  a  sentry  to  warn 
garrisons  at  St.  Augustine  about  potential  enemies  approaching  f  rom  the  south 
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Fig.  3. General  vegetation  map  of  Fort  Matanzas  National  Monument  based  on  satellite  imagery  (St.  Johns  County  GIS 

Division  2002)  and  field  observations.  Lower  right:  photograph  of  east  face  of  Fort  Matanzas.  Photo  credit:  Wendy  B. 
Zomlefer. 
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via  the  Matanzas  River.  The  fort  also  functioned  as  a  rest  stop,  coast  guard  sta- 

tion, and  a  place  where  Spanish  vessels  headed  to  St.  Augustine  could  be  ad- 
vised on  navigating  the  river  The  inlet  vv'as  close  enough  to  Fort  Matanzas  that 

ships  trying  to  enter  the  inlet  came  v/ithin  range  of  the  fort's  guns.  However, 
soldiers  fired  the  fort  cannons  in  battle  only  once,  in  1742,  thwarting  two  Brit- 

ish vessels  attempting  to  gain  the  inlet. 

Over  the  next  hundred  years,  Florida  became  a  diplomatic  pawn  (Gold 
1969).  Fort  Matanzas  suffered  periods  of  neglect  during  subsequent  British 

(1763-1784)  and  second  Spanish  (1784-1821)  occupations.  The  aging  fort  posed 

serious  maintenance  problems  (Krakow  1986).  By  the  late  1700's,  the  east  foun- 
dation, facing  the  Matanzas  River,  was  eroding.  By  the  time  Spain  deeded  Florida 

to  the  United  States  in  1819,  the  fort  was  so  badly  deteriorated  that  soldiers  could 

no  longer  live  inside. 
The  United  States  formally  took  possession  in  1821  but  never  occupied  the 

fort.  At  this  time  Fort  Matanzas  became  the  administrative  property  of  the  War 

Department  as  a  national  military  park.  By  the  turn  of  the  twentieth  century,  the 
fort  was  overgrown  with  vegetation,  including  mature  shrubs  and  trees,  such  as 

Jumperus  virginiana,  Myrica  cerijera,  and  Quercus  virginiana  growing  from  the 
gundeck  (Bryant  1872;  Schesventer  et  al.  1980).  The  walls  were  cracked,  and  the 
south  side  leaned  precariously  on  a  weakened  foundation  undermined  by  the 
tides.  In  1916,  funds  were  granted  by  Congress  for  management  and  stabilization 
of  the  structure  under  a  contract  between  the  War  Department  and  the  St.  Augustine 

Historical  Society  and  Institute  of  Science  (Krakow  1986).  In  1924  President  Calvm 

Coolidge  proclaimed  Fort  Matanzas  a  national  monument  (Executive  Proclama- 
tion No.  1713),  and  three  years  later  the  land  around  the  fort  was  assigned  to  the 

Department  of  Agriculture  as  a  bird  refuge  (Executive  Order  No.  4704). 
President  Franklin  D.  Roosevelt  issued  Executive  Order  No.  6166  m  1933, 

transferring  Fort  Matanzas  (and  other  military  parks  and  cemeteries)  to  the 
National  Park  Service,  Department  of  the  Interior.  Over  the  past  seventy  years, 
the  NPS  has  overseen  extensive  restoration,  including  installation  of  stainless 

steel  rods  that  hold  the  upper  portion  of  the  fort  together  (Schesventer  et  al. 
1980;  Chandler  2002).  As  a  result  of  these  preservation  efforts.  Fort  Matanzas,  a 

unique  relic  of  military  architecture  in  the  United  States,  retains  its  basic  his- 
toric structure.  Shoreline  stabilization  also  requires  constant  vigilance.  The  origi- 

nal national  monument  site  consisted  of  only  the  fort  on  Rattlesnake  Island, 

but  through  the  years,  NPS  has  acquired  additional  land  on  both  Rattlesnake 
and  Anastasia  Islands  (see  Krakow  1986),  thereby  preserving  an  intact  (and 

imperiled)  barrier  island  ecosystem. 

MATERIALS  AND  METHODS 

The  first  authors,  PI  Giannasi  and  coPI  Zomlefer,  lead  four  intensive  field  trips 

in  2003  (28-30  May  29-31  July  26-27  September)  and  2004  (12-13  April)  to 
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collect  vascular  plant  specimen  vouchers  in  triplicate  using  standard  field  and 

herbarium  techniques  (under  NPS  collecting  permit  #FOMA-2003-SCI-0005) 

vv'ith  assistance  of  the  coauthors  and  other  personnel  listed  in  the  acknowledg- 

ments. Plant  associations  were  also  assessed.  A  complete  set  of  vouchers  is  de- 
posited at  GA,  and  one  duplicate  set  at  FLAS.  The  second  duplicate  set  has  not 

yet  been  distributed  pending  resolution  of  issues  concerning  NPS  ownership  of 

voucher  specnneris.  The  floras  of  Wunderhn  &  fianscn  (2000,  2003)  were  pri- 
mary sources  for  plant  identification,  supplemented  by  Godfrey  &  Wooten 

(f979,  f981).  The  majority  of  plants  were  identified  by  WBZ  and  DEG;  coauthor 

LMK  identified  most  ierns,  grasses,  and  sedges;  and  coauthor  WSJ  confirmed 
other  problematic  determinations. 

RESUITS  AND  DISCUSSION 

Florislics 

The  485  numbered  collections  (194  from  Rattlesnake  Island,  291  from  Anasta- 

sia  Island)  comprise  237  species  (plus  two  varieties):  125  species  from  Rattle- 
snake Island  and  197  from  Anastasia  Island  (see  annotated  ciieckijst  oe  spi-cihs 

below).  Included  in  the  list  are  14  species  planted  around  park  headquarter 

buildings  on  Anastasia  Island  (indicated  as  "cuit");  Zam  ia  pumila,  a  native  spe- 
cies, occurs  naturally  in  the  park  and  is  also  cultivated  there,  and  Scverinia 

buxijolia  is  cultivated  and  has  also  escaped  to  the  nearby  hammock.  The  larg- 
est families  are  Poaceae  (32  spp.),  Asteraceae  (28  spp.),  Fabaceae  (14  spp.), 

Amaranthaceae  s.l.  (9  spp.),  Fuphorbiaceae  (9 spp.),  and  Rubiaceae  (8  spp.).  With 

completion  of  this  survey,  we  have  vouchered  57  new  county  records  (53  spe- 
cies and  tour  varieties)  for  St.  Johns  County,  Florida,  according  to  Wunderhn 

and  Hansen  (2004).  No  Florida  endemics  (Wunderhn  &  fiansen  2003)  nor  any 

state/federally  listed  endangered/threatened  plants  (Coile  &  Garland  2003;  U.S. 

Fish  and  Wildlife  Service  2004)  were  found.  Flowevcr,  Zamxa  pumila  (Florida 

arrowroot,  coontie),  which  occurs  naturally  m  the  backdune/maritime  ham- 

mock habitats  (also  planted  around  park  headquarters),  is  a  state  listed  "com- 

mercially exploited  plant"  (Coile  &  Gadand  2003).  In  addition,  harvesting  Uniola 
paniculata  (seaoats)  is  prohibited  by  Florida  Statute  370.041  (State  of  Florida 

2004)  because  of  this  species'  crucial  role  as  a  dune  builder  and  stabilizer. 
Excluding  the  12  cultivated  exotics,  the  remaining  46  introduced  species 

represent  20.4%  of  the  total  and  include  live  listed  as  invasive  exotics  (FLEPPC 

2004).  Four  (Asparagus  aethiopicus,  Cmnamomum  camphora,  Ncphwlcpis 

cordijolia,  La  ntana  camara  )  arc  ranked  as  Category  I  (invasive  exotics  altering 

native  plant  communities  by  displacing  native  species,  changing  cominunity 
structures/ecological  functions,  or  hybridizing  with  natives),  and  one,  Picris 

vittata,  as  Category  II  (invasive  exotics  increasing  in  abundance/frequency  but 

not  yet  altered  Florida  plant  communities  to  the  extent  shown  by  Category  I 
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plants).  In  addition,  Schinus  terehinthifoHus  (Brazilian  pepper),  another  Cat- 
egory I  plant,  had  recently  been  extirpated  by  NPS  personnel  from  the  south- 

ern portion  of  Rattlesnake  Island;  reinvasion  is  possible,  however,  from  fruiting 

plants  observed  by  the  authors  near  some  homes  adjacent  to  the  park  bound- 
ary The  one  colony  of  Nephrokpis  cordifolia  (tuberous  svv^ord  fern)  growing  on 

the  edge  of  the  forest  near  park  headquarters  (Anastasia  Island)  was  sprayed  by 

park  personnel  with  herbicide  the  day  after  we  collected  vouchers;  aggressive 

efforts  to  eradicate  Asparagus  aethiopicusiSprenger's  asparagus-tern)  from  the 
boat  dock  area  were  also  underway.  The  relatively  few  plants  of  Lantana  ca  mara 

(lantana)  occur  sporadically  in  disturbed  areas  and  occasionally  in  the 
backdune  community.  The  one  cultivated  tree  of  Cinnamomum  camphora 

(camphortree)  is  near  maintenance  buildings  adjacent  to  the  hammock.  The 

cliff  fern  Pteris  vittata  (Chinese  ladder  brake),  a  significant  arsenic  hyperaccumu- 
lator  (Ma  et  al.  2001),  grows  on  the  outer  walls  of  Fort  Matanzas  and  would 

require  careful,  probably  mechanical,  removal  since  the  rhizomes  deeply  pen- 
etrate the  precious  coquina. 

Plant  Communities 

The  six  major  community  types  of  the  study  area  (open  beach,  foredune, 
backdune,  maritime  forest,  salt  marsh,  and  disturbed  areas),  discussed  below 

and  depicted  in  Figs.  3  to  5,  are  based  upon  satellite  imagery  (St.  Johns  County 
CIS  Division  2002),  our  field  observations,  and  classifications  of  similar  areas 

by  FN  AI  (1990),Johnson  and  Barbour  (1990),  Montague  and  Wiegert  (1990),  and 

Easley  and  Judd  (1993).  Barrier  islands  are  dynamic  habitats:  zonation  of  spe- 
cies from  the  coast  inland  is  controlled  by  the  tolerance  of  plant  growth  habits 

to  salt  spray  and  sand  burial,  as  well  as  wave-driven  erosion  and  overwash 
(Leatherman  1988;  Johnson  &  Barbour  1990).  Overall  species  diversity  is  low, 

and  several  species  may  occur  m  more  than  one  community.  These  maritime 
habitats  are  fairly  uniform  but  may  intergrade  in  the  study  area.  We,  therekore, 

have  also  designated  several  habitat  subcategories  to  accommodate  certain  eco- 
tones  (Fig.  3):  herbaceous  backdune,  shrubby  backdune/maritime  forest,  and 
bordering  flats  (of  the  salt  marsh). 

Open  Beach. — This  area,  also  referred  to  as  upper  beach  (e.g.,  Johnson  &  Bar- 
bour 1990),  comprises  exposed  sandy  beach  up  to  the  high  tide  line.  High  en- 
ergy waves  pound  the  shoreline  and  deposit  sand  grains,  forming  the  beach. 

Anastasia  Island  has  a  well-developed  open  beach  along  the  Atlantic  Ocean, 
Matanzas  Inlet,  and  the  southwestern  tip  bordering  Matanzas  River  (Figs.  3, 4A). 

The  open  beach  along  Rattlesnake  Island,  however,  is  more  limited  and  is  best 

developed  along  the  southeastern  shore  along  the  river  Coastal  perimeter  and 
sandbar  development  varies  with  the  tides  and  sand  deposition,  especially  along 
the  southern  hook  of  Anastasia  Island  (Fig.  3).  This  habitat  is  generally 



1090 BRIT.ORG/SIDA  21(2) 

FiG.4.  Plant  communities  of  Fort  Matanzas  National  Monument  Park.  A.  Open  beach  (eastern  Anastasia  Island):  ramets 

of  Ipomoea  pres-caprae  and  /.  imperati  growing  perpendicular  to  the  ocean  shore.  B.  Foredune  (eastern  Anastasia  Is- 

land): Ipomoea  pes-caprae  and  Chamoecrista  fasckulata  (below);  Cmtonpunctatus,  Heterotheca  subaxillaris,  and  Uniola 

pankulata  (above).  C.  Herbaceous  backdune  (western  Anastasia  Island)  at  boardwalk  entrance,  west  S.R.  A1A:  Oaillar- 

diapulchella,  Helionthus (lebilis,Muhlenbergia capillaris, and  Polypremum procumbens  (foreground); shrubby  backdune 

vegetation  (background).  D.  Shrubby  backdune  (eastern  Rattlesnake  Island):  Iva  frutescens  and  Serenoa  repens  (fore- 

ground);;u/j/peAU5Wrij/mo/io  and //e;fTOm/f()rt"a  (background). Photo  credits:A,  David  E.Giannasi;B-D,  Wendy  B.Zomlefer. 
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unvegetated  with  the  exception  of  ramets  of  Ipomoea  imperati  and  I.  pes-caprae 
that  may  trail  over  the  high  tide  line  on  Anastasia  Island  (Fig.  4A)  where  ve- 

hicles are  allowed  on  the  beachfront  but  not  near  inland  dune  vegetation. 

Foredune. — This  plant  community,  also  called  beach  dune  (FNAI 1990)  or  ocean 

beach  (Easley  &  Judd  1993),  includes  terraces,  overwash,  and  blowout  sites  ad- 
jacent to  the  beach  itself  (Johnson  &  Barbour  1990)  and  is  a  mobile  and  harsh 

environment  sparsely  to  densely  vegetated  with  pioneer  species,  especially 

seaoats  ("seaoats  zone,"  Uniola  paniculata).  The  foredune  forms  as  sand  accu- 
mulates around  plants.  These  sand  particles,  compared  to  those  of  the  adjacent 

open  beach,  are  smaller  due  to  selective  uplifting  by  wind.  The  vegetation  must, 
therefore,  tolerate  burial  by  sand,  as  well  as  exposure  to  wind,  salt  spray,  intense 
sunlight,  and  storms.  Dune  height  is  determ  ined  by  wind  strength  and  growth 

habits  of  certain  dune-forming  plants.  Plants  continuously  recolonize  the  habi- 
tat due  to  periodic  disturbance  by  waves  from  storms  and  high  tides  (Oertel  6a: 

Larsen  1976).  This  community  is  particularly  vulnerable  to  human  impact:  large 

gaps  or  blowouts  in  the  foredune  from  footpaths  or  off -road  vehicle  trails  desta- 
bilize the  substrate,  thereby  providing  opportunities  for  erosion  by  wind  and 

water. 

The  foredune  community  is  best  developed  as  a  distinct  border  between 

the  open  beach  and  much  higher  backdune  (described  below)  along  the  Atlan- 
tic coast  and  southern  hook  of  Anastasia  Island  (Figs.  3, 4B).  The  fragile  system 

on  Anastasia  Island  is  protected  from  trampling  by  two  boardwalks  over  the 

dunes  (Fig.  IB);  direct  public  access  by  foot  or  vehicle  is  lorbidden.  On  Rattle- 
snake Island,  this  vegetation  often  intergrades  with  backdune  and  occurs 

mainly  along  the  river  beach  (Fig.  3). 
Foredune  habitats  in  the  study  area  have  been  usually  built  by  Uniola 

paniculata,  as  well  as  two  other  dune  grasses,  Panicum  amarum  and  Spartina 
patens.  The  growth  of  these  species  is  stimulated  by  sand  burial,  with  vertical 

growth  keeping  pace  with  burial,  and  lateral  growth  via  runners  forming  a  con- 
tinuous dune  ridge  (Wagner  1964).  The  colonial  and  succulent  morning-glo- 

ries, Ipomoea  imperati  and  1. pes-caprae, are  usually  the  first  invadersof  foredune 
and  beach  after  storm  erosion.  The  plants  produce  long  stolons  that  creep  across 

the  barren  sands  at  right  angles  to  the  coast  (Fig.  4A),  ensuring  ramets  both  on 
the  old  and  newest  foredunes  (Johnson  6a:  Barbour  1990).  Other  pioneer  species 
(often  succulent),  consistently  found  seaward  of  the  foredune,  include:  Atriplex 
cristata,  Cakile  edulenta,  Cakile  lanceolata,  Cenchrustrihuloides,Chamaesyce 

homhensis,GaiUardiapulchella,Helianthusdehilis,lvaimbricata,Salsolakali, 
Sesuvium  portulacastrum,  and  Sporoholus  virginicus.  Croton  punctatus, 
Hydrocotyle  honariensis,  Oenothera  humijusa,  Phyllanthus  abnormis,  and 

Physalis  walteri  are  examples  of  wider-ranging  species  also  characteristic  of 
this  zone.  Several  common  weedy  species,  such  as  Chenopodium  amhrosioides. 
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Chamacsyce  maculata,  and  Hcterotheca  suhaxillaris  also  thrive  on  the 

foredunes;  dense  patches  ol  Distichlis  spicata  occur  in  several  wetter  areas. 

Shrubby  plants  with  lov/er  salt  tolerance,  such  as  Ilex  vomitoria  and  Scrcnoa 

repens,  typically  grow  on  the  lee  side  of  the  foredunes  where  they  are  some- 
what protected  from  sand  burial  and  salt  spray. 

Backdune. — The  backdune,  also  called  the  transitional  zone  (Johnson  & 
Barbour  1990),  coastal  strand  (FNAI  1990),  open  shrubby  interior,  maritime 

thicket,  and  coastal  scrub  (FNAI  1990;  Easley  & Judd  1993),  is  an  ecotonal  com- 
munity generally  occurring  between  loredune  and  maritime  hammock  and 

shares  many  species  ol  both.  These  deep,  stabilized,  wind-deposited  coastal 

dunes  are  covered  with  variable,  oiten  patchy,  vegetation.  Backdune  communi- 
ties are  generally  stable,  and  as  prime  beachi rout  real  estate  property,  comprise 

one  of  the  most  rapidly  disappearing  community  types  in  Florida  (FNAI  1 990). 

Originally  a  nearly  continuous  band  along  the  Atlantic  coast,  backdune  now 
occurs  in  isolated  short  stretches. 

Along  eastern  Anastasia  and  Rattlesnake  Islands,  backdune  comprises 

herbs  to  low  shrubs  (Fig.  4C,  D)  plus  adjacent  regions  covered  with  low,  dense, 

often  impenetrable  woody  vegetation  intergrading  with  maritime  hammock 

community  to  the  west  (Fig.  5A).  Therefore,  the  backdune  habitat  of  the  study 

area  is  here  divided  into  two,  more  or  less,  well-demarcated  subzones  (discussed 
below),  herbaceous  backdune  and  shrubby  backdune. 

Herbaceous  backdune  zone. — This  backdune  zone,  immediately  bordering 

the  foredune  (Fig.  4C),  is  characteristically  a  broad  flat  area  occupied  by  a  mix- 

ture of  herbs,  often  low-growing,  including  Chamaccristafasciculata,  Gaillar- 
dia  puhhdla,  ticlianthus  dehilis,  Hetewtheca  suhaxillaris,  Hydrocotyle 

honaricnsis,  Ipomopsis  rubra,  Iresine  rhizomatosa,  Opuntia  pusilla,  Opuntia 

stricta,  Solanum  chcnopodioidcs,  and  Strophostyks  hdvola,  as  well  as  several 

predominant  grasses:  Andropogon  glonicratus,  Muhlcnhergia  capillaris, 

Spariina  paicns,  and  Unwla  paniculata.  Some  low  shrubby  plants,  such  as 

Bor  rich  iaj  nil  cscc  ns  -dind  Iva  imhricata  may  also  occur.  Asin  the  foredune,  many 

backdunespeciesaresucculent,  have  thickened  cuticles,  root  readily  I  rom  Irag- 
ments,  produce  floating  seeds,  and/or  spread  by  runners. 

Shrubby  backdune  zone/marilime  hammock. — Further  inland,  the  backdune 

community  commonly  comprises  a  low,  dense,  often  impenetrable  thicket  of 

salt-tolerant  shrubs  and  small  trees.  The  characteristic  pruned  and  dwarfed 

lorm  ot  these  woody  plants  (see  /uni/7cru.s  in  Fig.  4D)  results  from  salt-spray 

laden  winds  that  kill  terminal  buds  on  twigs  lacing  the  sea  (Johnson  &  Bar- 

bour 1990).  In  the  study  area,  this  shrubby  backdune  zone  (Figs.  3,  4D)  gradu- 

ally intergradeswithmaritimehammock,  especially  on  the  northwestern  Anas- 
tasia Island  portion  ol  the  park.  Characteristic  shrubby  species  (also  often  in 

forest  understory)  include: Baccharis  halimifolia.  Ilex  vomiiona,  Iva  frutescens, 

Myi'ica  cenfera,  and  Sideroxylon  lenax;  Scrcnoa  rcpcns  commonly  lavors  the 
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Fig. 5.  Plant  communities  of  Fort  Matanzas  National  Monument  Park,  continued.  A.  Maritime  forest  (western  Anastasia 

Island):  Serenoa  repens  (understory);  Quercus  virginiana  branches  covered  with  Tillandsia  usneoides  and  Vitis  spp.  vines 

(overstory).  B.  Salt  marsh  at  high  tide  (central  Rattlesnake  Island):  pure  stand  of  Spartina  alterniflora;  Fort  Matanzas 

(distant  background).  C,  Tidal  creek  (central  Rattlesnake  Island)  bordered  by  Spartina  alterniflora  (left)  and  Batis  mar- 

itima  (right).  D.  Bordering  flats  along  salt  marsh  (east-central  Rattlesnake  hland):  Muhlenbergia  capillaris  and  Eragrostis 

elliottii  {foregwmd);  Juniperus  virginiana  (right  background);  Fort  Matanzas  (central  background);/! I'/cen/j/ogerm/na/Ji 

in  saltmarsh  (small  "shrubs,"  center  and  far  left,  distant  background).  Photo  credits:*,  Alexander  Reynolds;  B-D,  Wendy 
B.Zomlefer. 
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protected  lee  slopes  and  flats  behind  steeply  eroded  dunes. Juniperus  virginiana, 

Persea  horhonia,  Prunus  serotina,  Sahal  palmetto,  and  Zanthoxylum  clava- 
hercu lis  are  common  tree  associates.  On  the  northwestern  side  of  the  Anastasia 

Island  park  area,  portions  of  shorter  shrubby  backdune  are  almost  completely 
covered  by  dense  mats  of  tangled  woody  vines  of  Ampelopsis  arborea,  Cissus 
trljoliata,  Parthenocissus quinquejolia,  Smilax auriculata,  Vitis aestivalis,  and 
Vitis  rotundifolia,  as  well  as  the  herbaceous  vine,  Mikania  cordifolia.  Along  the 
west  border  ot  the  disturbed  area  comprising  south  Rattlesnake  Island  (see  Fig. 
3),  a  narrow  strip  ol  shrubby  backdune  vegetation  includes  species  such  as 

Chiococca  alba,  Tcucrium  canadense,  Vigna  luteola,  and  Zamia  pumila. 

Maritime  Hammock. — This  vegetation  type,  the  terminal  succession  stage  in 

these  coastal  areas,  is  defined  as  the  impenetrable  band  of  "hardwood"  forest 
just  inland  of  the  dune  community  (Laessle  &  Monk  196f;  Stalter  &  Dial  1984; 

FNAI 1990).  The  habitat  is  also  referred  to  as  coastal  hammock  (Easley  & Judd 
1993),  stable  dune  zone,  and  maritime  forest  (Johnson  &  Barbour  1990).  The 

dense  wind-pruned  canopy  over  the  old,  stabilized,  white  sand-dunes  combined 
with  humus  buildup  contributes  to  some  moisture  retention,  but  soils  gener- 

ally remain  well  drained  because  of  underlying  deep  sand.  Many  species  over- 
lap with  those  characteristic  of  the  shrubby  backdune.  As  with  backdune, 

maritime  hammock  is  prime  resort  and  residential  property  and  originally  was 
an  almost  continuous  band  (with  the  dune  system)  along  the  coast  of  Florida 
but  is  now  fragmented  by  development  into  short  segments  (FNAI  1990). 

Typical  mature  maritime  forest,  best  developed  along  the  western  coast  of 
Anastasia  Island  (Figs.  3,  5A),  forms  a  continuum  with  the  shrubby  backdune 

zone  to  the  east  (described  above).  The  forest  often  covers  relatively  steep  ter- 
rain, and  sometimes  the  tops  ol  large  trees  are  near  eye-level  as  one  stands  on 

the  peak  of  an  old  dune.  The  dominant  species  are  Quercus  virginiana  and  Q. 

geminata,  whose  branches  are  characteristically  covered  with  epiphytes 
Pleopeltis polypodioides,  Tillandsia  recurvata, and  Tillandsia  usneoides.  Persea 

borbonia  is  a  principal  understory  tree,  along  with  Asimina  parviflora, 

Juniperus  virginiana,  Quercus  myrtifolia,  Prunus serotina,  and  Sabal palmetto. 

CaUicarpa  americana,  Ilex  vomiloria,  Myrica  cerifera,  Sideroxylon  tenax,  Ser- 
enoa  repens,  Rhus  copallinum,  and  Zamia  pumila  are  common  understory 
shrubs  (or  shrubby  trees).  As  in  the  backdune,  woody  vines  are  prevalent  (i.e., 

Parthenocissus  quinquefolia,  Smilax  auriculata,  Smilax  bona-nox,  Vitis 
aestivalis,  Vitis  rotundifolia);  herbaceous  understory  plants  include  Galium 
hispidulum,  Oplisnienus  hirlellus,  Rivina  humilis,  Ruellia  carolinicnsis,  and 
Teucrium  canadense. 

The  northern  tip  and  western  coastline  of  Rattlesnake  Island,  along  the 
Intracoastal  Waterway,  support  a  much  diflerent  maritime  forest  vegetation 
lacking  oaks  and  dominated  by  Celtis  laevigata, Juniperus  virgimana,  Persea 
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horhonia,  Pinus  elliottii,  and  Sahal  palmetto.  Pinus  elliottii  (10-12  m  tall)  is  more 
common  on  the  northern  portion  of  the  island.  Numerous  snags  of  slash  pine 

along  the  western  coast  indicate  that  this  once  dominant  species  has  been  de- 
clining and  has  been  replaced  by  the  more  common  juniper,  cabbage  palm,  and 

large  trees  of  Celtis  laevigata  that  reach  heights  of  over  12  m  (0.5-1.0  m  dbh). 
Common  understory  shrubs  (to  small  trees)  include  Ilex  vomitoria  (4-5  m  tall), 

Myrica  cerifera,  Serenoa  repens,  Sideroxylon  tenax,  Zamia  pumila,  and  Zan- 
thoxylum  clava-herculis.  Smilax  auriculata  is  also  common  throughout  the 
hammock.  The  dark  forest  floor  supports  little  herbaceous  understory  except 

for  occasional  plants  of  species  such  as  Bacopa  monnieri,  Galium  hispidulum, 
and  Pilea  microphylla  in  exposed  damp  areas. 

Salt  Marsh. — The  salt  marsh  system  includes  tidal  marsh  (FNAI 1990),  tidal 

creeks,  and  bordering  flats  (Easley  &r  Judd  1993)  -  distinguished  as  separate 

habitat  subtypes  in  Fig.  3  for  the  study  area.  Salt  marshes  in  Florida,  most  abun- 
dant north  of  the  normal  freeze  line,  are  coastal  communities  of  nonwoody  salt- 

tolerant  plants  occupying  intertidal  zones  at  least  occasionally  inundated  with 

salt  water  (Montague  &  Wiegert  1990).  These  plants  must  tolerate  pooriy  aer- 
ated saline  substrate,  frequent  submersion,  and  intense  sunlight.  Salt  marshes 

develop  at  the  land-marine  water  interlace,  especially  in  regions  with  low  re- 
lief, high  tidal  range,  and  low  wave  energy.  Therefore,  the  elevation  varies  from 

slightly  below  to  slightly  above  sea  level,  with  vegetation  growing  in  intertidal 
and  supertidal  zones.  Salt  marsh  ecotone  functions  m  sediment  stabilization 
and  coastline  storm  protection.  Dense  stems  and  roots  of  colonizing  plants  trap 

sediments  from  upland  runoff,  and  decaying  marsh  plant  detritus  accumulates 
to  form  anaerobic  layered  soils. 

Within  the  park,  the  salt  marsh  system  is  best  developed  in  the  north -cen- 
tral portion  of  Rattlesnake  Island,  as  well  as  some  smaller  areas  along  the  east- 

central  and  south-central  coasthnes  (Figs.  3,  5B).  The  salt  marsh  system  here 
also  includes  a  distinct  network  of  drainage  gullies,  tidal  creeks,  and  pools  (Fig. 
5C).  Smaller  salt  marshes  also  occur  within  the  southwestern  tip  of  Anastasia 

Island  (Fig.  3),  as  well  as  the  northwestern  most  strip  of  the  park  property  along 
the  Matanzas  River. 

Salt  marsh  proper  (tidal  marsh). — Although  salt  marsh  vegetation  is  often 

distinctively  zoned  in  other  locations  (each  zone  dominated  by  a  different  spe- 

cies), large  expanses  of  dense  monotypic  stands  of  Spartina  alternijlora  char- 
acterize the  study  area  (Fig.  5B).  Juncws  roemenanus.,  another  important  indi- 

cator species  in  salt  marshes  elsewhere  in  Florida  (Montague  &  Wiegert  1990), 

only  occurs  occasionally  in  a  few  small  patches.  Spartina  alternijlora  tends  to 

grow  along  the  deepest  portions,  grading  subtly  to  other  salt-tolerant  plants, 
such  as  Batis  maritima  (Fig.  5C),  Distichlis  spicata,  Limonium  carolinianum, 

Sarcocornia  perennis  iSalicornia  perennis),  Sesuvium  portulacastrum,  and 
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Suaeda  linearis  along  the  edges.  Small  shrubby  trees  of  Avicennia  gcrminans 

(black  mangrove)  to  3  m  tall  (see  background  in  Fig.  5D)  also  are  well  estab- 
lished within  Spartina  stands  on  both  Rattlesnake  and  Anastasia  Island.  We 

observed  little  flowering  and  fruit  set,  however:  our  collections  represent  the 
northernmost  limit  of  this  tropical  species  along  the  east  coast  of  Florida 
(Wunderlin  &  Hansen  2004). 

Bordering  flats. — A  distinct  flora  also  characterizes  the  slightly  elevated 
ridges  bordering  the  salt  marsh  proper  and  associated  tidal  waterways  in  the 
study  area  (Fig.  3;  Easley  & Judd  1993).  These  flat  sandy  meadows  (Fig.  5D)  are 

vegetated  with  scattered  herbs  (mainly  grasses  and  sedges),  including: 
Chamaecrista fasciculata,  Cynanchum  angustijolium,  Cyperus  esculentus, 
Cyperus  polystachyos,  Cyperus  retrorsus,  Distichlis  spicatci  Eragrostis  cUiottii, 
Fimhristylis  spadicea,  juncus  dichoiomus,  Limonium  carolinianum, 

Muhlenhergia  capillaris,  Opuntia  pusilla.  Paronychia  herniarioides,  Pluchea 

odorata,  Portulacca  pilosa,  Scleria  triglomerata,  Setaria  parvijlora,  Solidago 
striata,  Spombolus  virginicus,  and  Triplasis  purpurea,  as  well  as  occasional 

woody  species,  such  as  Borrichiafrutcsccns,  Iva  frutescensjuniperus  vi  rgi niana, 

Pinus palustns,  Prunussemtina,  and  Zanthoxylum  ciava-herculis. 

Disturbed  areas  (ruderal  community). — On  Anastasia  Island,  disturbed  habi- 

tats have  developed  around  public-access  areas,  and  on  Rattlesnake  Island,  con- 
sist of  large  Intracoastal  Waterway  dredge  fill  areas,  land  within  the  network 

of  mosquito  control  ditches,  and  Fort  Matanzas  itself  (see  Fig.  3).  Disturbed  ar- 
eas associated  with  construction  and  heavy  human  use  on  Anastasia  Island  (i.e., 

land  bordering  S.  R.  AIA,  visitor  center/picnic  tables,  parking  lots,  park  head- 
quarters/roads) have  few  species  in  common  with  the  habitats  discussed  in  the 

preceding  sections.  Common  weedy  plants  occurring  primarily  in  these  dis- 
turbed areas  include:  Acalypha  graciliens,  Andropogon  glomeratus,  Cenchrus 

spinifex,  Chamaesyce  hirta,  Chamacsycc  hyssopifolia,  Conyza  canadensis,  Cm- 
ton  glandulosus,  Cynodon  dactylon,  Dactyloctenium  aegyptium,  Indigofera 
spicata,Lepidiumvirginicum,Malvastrumcorchorifolium,Paspalumsctaceum, 
Phyla  nodiflora,Ptend]um  aquihnum, Salvia  lyrata,Sida  rhomhifolia, Sonchus 
asper,  Spermacoce  assurgcns,  Triodanis  perfoliata,  Verbena  honaricnsis,  and 
Verbena  officinalis. 

The  sandy  dune-like  lill  area  comprising  the  northern  tip  of  Rattlesnake 
island  (Fig.  3)  has  a  distinct  ring  of  shrubby  backdune/maritime  hammock  veg- 

etation (e.g.,  Ce/tis  laevigata,  Zva/rute.sccn.s,/uniperus  virgimana,Pinus  elliottii, 

Sabal  palmetto;  discussed  above  under  maritime  hammock)  enclosing  an  open 
center  of  patchy,  herbaceous  to  shrubby,  backdune  plants,  including  Myhca 
cerifera,Baccharishalimijolia,Opunliapusilla,Phyllanthusabnormis,Prunus 

serotina,Sideroxylontenax,Uniolapaniculata,and  Zanthoxylum  clava-herculis. 
Small  specimens  of  Oxalis  corniculata  and  Pteris  vittata  were  the  only  plants 
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growing  on  the  coquina  walls  of  Fort  Matanzas  (northeastern  coast)  -  a  stark 
comparison  to  the  varied  and  lush  flora  of  56  species  we  found  covering  the  walls 
of  Castillo  de  San  Marcos  in  St.  Augustine  during  the  same  study  period  (Zomlefer 
&  Giannasi  2005).  The  small  mowed  lawn  surrounding  the  fort  comprises 

Cynodon  dactylon,Hydrocotyle  honariensis,  and  Stenotaph  rum  secundatum. 

The  labyrinth  of  mosquito  control  ditches  in  the  central  southwest  por- 

tion of  the  Rattlesnake  Island  park  area  (Fig.  3),  excavated  circa  1950-1960's  (D. 
Parker,  pers.  comm.),  drained  large  expanses  of  salt  marsh,  allowing  growth  of 
shrubby  backdune  and  maritime  forest  (discussed  above).  The  narrow  (ill  area 

[ca  0.13  mi  (0.21  km)  long,  0.06  mi  (0.10  km)  wide,  tapering  to  0.03  mi  (0.05  km); 
see  Fig.  3]  forming  the  southernmost  portion  Rattlesnake  Island  park  property 
is  an  exposed  flat  ridge  of  very  compact  sand  bordered  by  the  Matanzas  Inlet  to 

the  east  and  the  Intracoastal  Waterway  to  the  west.  This  harsh,  severely  wind- 
blown habitat  supports  an  odd  flora  of  stunted  plants  (e.g.,  Opuntia  pusilla,  O. 

stricta)  and  compressed  forms  of  normally  upright  plants  (Cnidoscolus 
stinmlosus,  Gaillardia  pulchella,  Oenothera  humijusa,  Phyllanthus  ahnormis), 

as  well  as  sand-hugging  rosettes  of  Chamaesyce  homhensis  and  C  maculata, 
large  cushions  of  Stenana  nigricans,  depauperate  strings  of  Galactia  voluhilis, 
and  hardy  scattered  tufts  of  grasses,  such  as  Cenehrus  echinatus  and  Eragrostis 
secundijolia. 

ANNOTATED  CHECKLIST  OF  VASCULAR  PLANT  TAXA 

A  list  of  237  vascular  plant  species  representing  189  genera  in  73  families  is 
here  compiled  from  Giannasi  &  Zom Ic/er  specimens  (collection  numbers  in 

italic)  m  alphabetical  order  by  family  within  three  major  groups  (ferns,  gym- 

nosperms,  and  angiosperms).  Genera,  species,  and  infraspecific  taxa  are  alpha- 
betical within  each  family.  Scientific  nomenclature  and  common  names  follow 

Wunderlin  &  Hansen  (2003);  exceptions  are  vernacular  names  of  a  lew  horti- 
cultural plants  (not  included  m  their  flora)  that  conform  to  Huxley  (1992).  Fam- 

ily circumscriptions  for  ferns  and  gymnosperms  follow  FNA  (1993),  and  for  the 
angiosperms,  APG  (2003). 

Non-holdface  collection  number  =  collection  from  Anastasia  Island;  bold- 
face collection  number  =  collection  from  Rattlesnake  Island;  underlined  taxa  = 

new  vouchered  St.  Johns  County  records  according  to  on-line  species  list  by 
Wunderlin  &  Hansen  (2004);  *  =  exotic  (Wunderlin  &  ITansen  2003);  invasive 
exotics  (FLEPPC  2004):  [cat  i]  =  Category  I;  k:AT  ii]  =  Category  II;  cult  =  cultivated, 

i.e.,  planted  on  park  grounds.  Habitat  data:  da  =  disturbed  areas;  fd  =  foredune;  hb 
=  herbaceous  backdune;  mh  =  maritime  hammock;  ob  =  open  beach;  sb  =  shrubby 

backdune;  sb/mu  =  shrubby  backdune/maritime  hammock  ecotone;  sm  =  salt 

marsh;  sm/bf  =  salt  marsh /bordering  flats.  Relative  abundance:  c  =  common  (gen- 

erally abundant  throughout  a  particular  habitat;  species  easily  found);  o  =  oc- 
casional (locally  common  and/or  several  individuals  distributed  within  a  habi- 
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tat;  species  not  too  difficult  to  locate);  i  =  infrequent  (sporadic  occurrence  of  a 
small  number  of  individuals;  species  relatively  scarce  and  not  easily  found);  r  = 
rare  (verv  few  individuals  encountered). 

FERNS 

DENNSTAEDTIACEAE 

Pteridium  aquilinum  (L.)  Kuhn  var. 

pseudocaudatum  (Clute)  Clute  ex  A.  Heller, 

Bracken  fern,  da; o;  127 

NEPHROLEPIDACEAE 

'"'Nephrolepis  cordi folia  (L.)  C.  PresI,  Tuberous 
sword  fern,  [cat  i],  da;  o;  92 

POLYPODIACEAE 

Phlebodiumaureum  (L.)  J. 5m., Golden  polypody, 

FD;r;  547 

Pleopeltis  polypodioides  (L.)  E.  G.  Andrews  & 

Windham  var,  michauxiana  (Weatli.)  E.  G, 

Andrews  &  Windham,  Resurrection  fern,  mh; 

C28! 

PTERIDACEAE 

*Pteris  vittata  L.,  Chinese  ladder  brake,  [catii],da; 

c;55 

GYMNOSPERMS 

CUPRESSACEAE 

Juniperus  virginianu  L.,  Red  cedar,  mh,  sb/mh;  c;  /  /, 
46 

PINACEAE 

P/nuse//;off/7Engelm., Slash  pine.WH,  sb/mii;c;427, 

544, 670 

ZAMIACEAE 

Zamia  puniila  L,  Florida  arrowroot,  mh,  sb/mh;  o; 

284[iULj],391,647 

ANGIOSPERMS 

ACANTHACEAE 

Avicennia  germinaiis  (E.)  L.,  Black  mangrove,  sm; 

o;51.247,392,477 

*Justlcia  brondegeana  Wassh.  &  L.  B.  Sm., 

Shrir~npplant,  cult;  529 
Ruellia  caroliniensis  (J.  F.  Gmef)  Steud.,  Carolina 

wild  petunia,  mh;  i;276 

ADOXACEAE 

Sambucus  nigra  E.  si\bs^.  canadensis  (L.)  R.  Bolli, 

American  elder,  [>a;o;  130 

*Viburnum  odoratissimum  Ker  GawE,  Sweet 
viburnum, cult;593 

AGAVACEAE 

*Yucca  aloifoiia  L„ Spanish  bayonet, hb, mh,  sm/bf; 
\-.268, 51 6,645 

AIZOACEAE 

Sesuvium  portulacastrum  (E)  L.,  Shoreline 

seapurslane,  fd,  sm/bf;  o;  16, 409, 439 

AMARANTHACEAE 

Atriplexcristaia  Humb.&  BonpI.exWilid., Crested 

saltbush,FD,  sm/bf;  o;  244, 402, 4  73, 440 

Blutaparon  vernniculare  (E.)  Mears,  Samphire,  FD;i; 

659 

*Chenopodium  album  E.,Eamb'squarters,()A;i;602 

*Chenopodium  anibrosioides  L.,  Mexican  tea,  da; 

o;  128 
*Gomphrenaserrata  L. , Globe  amaranth. da: r;6QJ 
/resZ/rerfj/zomatoso  Standl.,Rootstockbloodleaf, 

fd,hb;o;  43/,  468 

*Salsola  kali  E.  subsp.  ponf/co  (Pall.)  Mosyakin, 
Prickly  Russian  thistle,  fd;  o;  64,  72,  1 15,  452, 

543 

Sarcocornia perennis  (Mill.)  A.J.Scott,  Perennial 

glasswort,  sm,  sm/bi-;  c;  27,  480,  545  [= 

Salicornia  perennis  Mill.:The  segregation  of 

the  perennial  from  the  annual  species  of 

Salicornia  may  render  Sarcocorn/o  paraphyE 

etic,  and  So//corf)/fl  S.I,  (including  both  peren- 

nial and  annual  species)  is  likely  monophyl- 
etic  on  the  basis  of  the  truncate  perianth 

apices,  pubescent  nonperispermous  seeds, 

and  membranous  testa  (Judd  &  Ferguson 1999),] 

Suaeda  linearis  (Elliott)  Moq.,  Sea  blite,  sm,  sm/bf; 

o;  4/5, 4/6 

AMARYLLIDACEAE 

'Lnnum  asiaticuni  L.,  Poisonbulb,cuLT;280 

ANACARDIACEAE 

l^liuscopallitium  L., Winged  sumac, MH;o;i2/, 5/9 

ANNONACEAE 

Asimina  pa rvi flora  (Michx.)  Dunal,  Smallflower 

pawpaw,  mh;  o;  3,319,518 
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APIACEAE 

Ptilimnium  capillaceum  (Michx.)  Raf.,  Mock 

bishopsweed,  da;  i;  600 

APOCYNACEAE 

Cynanchum  angustifoHum  Pers.,  Gulf  coast 

swallowwort,  sm,  sm/bf;  i;  26, 70,404 

*Nerium  oleander  L.,  Oleander, cult;  4/0 

AQUIFOLIACEAE 

//exvom/ror/a  Alton, Yaupon,MH,  SB,  sb/mh;c;  13,59, 

110.323,621,624.648 

ARALIACEAE 

Hydrocotyle  bonariensis  Comm.  ex  Lam., 

Largeleaf  marshpennywort,  da,  fd;  c;  52,  90, 

113,  122 

ARECACEAE 

Sabal palmetto  (Walter)  Lodd.ex  5chult.&  Schult. 

f., Cabbage  palm,  mh,5b/mh;c; 49 

Sere/)oarepens(W.  Bartram)  Small, Saw  palmetto, 

MH,  SB,  sb/mh;  c;  50, 324. 465 

ASPARAGACEAE 

*  Asparagus  aethloplcus  L.Sprenqer's  asparagus- 
fern,  da;o;  [cat  i];  19 

ASTERACEAE 

Ageratina  jucunda  (Greene)  Clewell  &  Wooten, 

Hammock  snakeroot,  k4h;  i;  504 

Ambrosia  arteivisllfolia  L., Common  ragweed, da; 

c;290 

Baccharis    angustifolia    Michx.,    Saltwater 

falsewillow,  SB;  r;657 

Baccharis  halimi folia  L., Groundsel  tree,  da,  mh,  sb; 

o;  494, 682 

Bidens  alba  (L.)  DC.  var.  radlata  (Sch.  Bip.)  R.  E. 

Ballard  ex  Melchert, Beggarticks, da;o;  133 

Borrichia  frutescens  (L.)  DC,  Bushy  seaside  oxeye, 

FD,  SB,  sm/bf;  o;  54, 407, 626 

*Calyptocarpus  vialis  Less.,  Straggler  daisy,  da;  r; 
509 

CIrsium  horridulum  Michx.,  Purple  thistle,  da,  sb; 

o;  500, 623 

Conyza  canadensis  (L.)  Cronguist  var. canadensis, 

Canadian  horseweed,  da,  hb;o; 25 7, 490, 535 

Erechtites  hieracifoltus  (L.)  Raf.  ex  DC,  American 

burnweed,  da;  o;  25, 446 

Engeronquercifollus  Poir.,Oakleaffleabane,DA, hb; 

o;6n 
Eupatorium  capilli folium  (Lam.)  Small  ex  Porter 

&  Britton,Dogfennel,  sm/bf;  r;538 

Galllardia pulchelia  Foug.,  Firewheel,FD,  hb;c; 80, 

102,454 

Qamochaeta  antlllana  (Urban)  A.  Anderberg, 

Narrowleaf  purple  everlasting,  da;o;608,657 

[Gamochaeta  falcata  (Lam.)  Cabrera,  misap- 
plied (R.  Wunderlin,  pers.  comm.),  as  in 

Wunderim  &  Hansen  (2003):  The  correct 

name  for  the  species  in  the  southeastern 

United  States  is  clarified  by  Nesom  (2004).] 

Helianthus  debilis  Nutt.  subsp.  debllis,  East  coast 

dune  sunflower, fd,hb;c; 79, 103 

Heterotheca  subaxillaris  (Lam.)  Britten  &  Rusby, 

Camphorweed,  da,  fd,  hb;  c;  389, 497, 503 

Iva  frutescens  L.,  Bigleaf  sumpweed,  sb,  sb/mh;  c; 

267 
Iva  /mbr/cofo  Walter,  Seacoast  marshelder,FD,  hb; 

0,246,398 

Krigia  virginica  (L.)  Willd.,Virginia  dwarfdandelion, 

hb;  r;652 

Loctuca  gramlnlfolia  Michx., Grassleaf  lettuce, da; 

\,634 Mikania  cordifolla  (L.  f.)  Willd,,  Florida  Keys 

hempvine,  sb;o;470 

Pluchea  odorata  (L.)  Cass.,  Sweetscent,  sm/bf;  i; 

397 

Solldago  odora  Alton  var.  chapmanii  (A.  Gray) 

Cronguist,  Chapman's  goldenrod,  da;  r;  502 
Solldago  stricta  Alton,  Wand  goldenrod,  da,  sm/ 

Bf,  i;  530, 560 

*Sonchusasper{l.)  Hill,Spiny  sowthistle,DA;i;5/0, 

607 
*Sonchus  oleraceus  L.,  Common  sowthistle,  DA;i; 

635 

"Taraxacum  offlclnaleWeber  ex  FH.Wigg., Com- 
mon dandelion,  DA;r;  663, 672 

*Youngla  iaponica  (L.)  DC,  Oriental  false 
hawksbeard,  da;!; 644 

BATACEAE 

Balls  maritlma  L.,  Saltwort, sm;c, 20, 248, 479 

BORAGINACEAE 

Hellotropium  curassavicum  L.. Seaside  heliotrope, 

FD;r;  245 

BRASSICACEAE 

Cakile  edulenta  (Bigelow)  Hook,  subsp.  harper! 

(Small)  Rodman,  American  searocket,  fd,  hb, 

sm/bf;  c;  73,  114,618,627,661 

Cakile  lanceolata  (Willd.)  0.  E.  Schultz,  Coastal 

searocket, fd;  \;98 
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*Coronopus  didymus  (L,)  Sm.,  Lesser  swinecress, 
da;  r;  604 

Descurainia  pinnata  (Walter)  Britton,  Western 

tansymustard,  da;  r;  606 

Lepidiumvirginicum  L, Virginia  pepperweed.oA, 

HB,  sm/bf;i;  24, 35, 54S,  620 

BROMELIACEAE 

*Neoregelia  spectabilis  (Moore)  L.  B,  Sm.,  Painted 
fingernail,  cult;  52J 

TItlandsia  recurvata  (L.)  L.,  Ballmoss,MH;o;  522 

Tillandsia usneoides  (L.)  L.,Spani5li  moss,MH;c;309 

CACTACEAE 

Opuntia  pusilla  (Haw.)  Haw.,  Cocl<spur 

pricl<lypear,  da,  fd,  sm/b[  ;  c;  48,266, 492 

Opuntia  stricta  (Haw.)  Haw.,  Erect  pricl<lypear,DA, 

HB,  SB,  sm/bf;c;  77, 75,  116,438 

CAMPANULACEAE 

Tnodanis  perfoliata  (L.)  NieuwI., Clasping  Venus' 
lookingglass,  da;  r;  605 

CANNABACEAE 

Celtis  laevigata  Willd.,  Sugarberry,  mh;  c;  660 

CARYOPHYLLACEAE 

Paronychia  baldwinii  (Torr.  &  A.  Gray)  Fenzl  ex 

Walp.,  Baldwin's  nailwort,SM/Br;r; 537 
Paronychia  herniarioides  (Michx.)  Nutt., 

Coastalplain  nailwort,  sm/bf;  i;259 

*Sfe//or/ome(:y/o(L.)  Vill.,Con'tmon  chickweed,DA; 
o;  637,  643, 665 

COMMELINACEAE 

*Commelina diffusa  Burm.f.var.d//fu.so, Common 
dayflower,  da;  r;  673 

Commelina  erecta  L.,Whitemouth  dayflower,DA, 

mw;  61,  96, 243 

Tradescantia  ohiensis  Raf.,  Bluejacket,  da; o;  /,  458 

CONVOLVULACEAE 

Dichondra  caroliniensii  Michx.,  Carolina 

ponysfoot,  hb;  i;  654,  67 1 

*lpomoea  batatas  (L)  Lam.,  Sweetpotato,  da;  r; 
460 

Ipomoea  cordatotriloba  Dennst.,Tievine,  da;  i;505 

/pofr)oea/mperaf/(Vahl)Griseb., Beach  morning- 

glory,  fd,ob;c;  95 

Ipomoea  pandurata  (L.)  G.  Mey.,  Man-of-the- 
earth,  da;  r;  459 

Ipomoea  pes-caprae  (L.)  R.  Br.,  Railroad  vine,  fd, 

ob;  c;  97 

*Merremla  dissecta  (Jacq.)  Hallier  f.,  Noyau  vine, 
DA;r;  /0/,2g9 

CYPERACEAE 

*Cyperus  esculentus  L.,  Yellow  nutgrass,  sm/bf;  o; 
29.69 

Cyperus    polystachyos    Rottb.,    Manyspike 

flatsedge,  DA,  sm/bi;o;2S,479,455 

Cyperus  retrorsui  Chapm.,  Pinebarren  flatsedge, 

HB,  sm/bf;  o;  36, 37, 38, 260, 261,557 

Cyperus  tetragonus  Elliott,  Fourangle  flatsedge, 

da;  i;  3/ 0,52/ 

Fimbnstylis  spadicea  (L.)  Vahl,  Marsh  fimbry,  lm, 

sm/bf;  o;  3  7, 264, 424, 540 

Scleria  triglomerata  Michx.,  Tall  nutgrass,  da,  sm/ 

BF;r;  263, 3/2 

EBENACEAE 

Diospyros  virginiana  L., Common  persimmon, mh; 

r;50/ 
ERICACEAE 

*Rhododendron  s/ms/V  Planch.,  Indian  azalea, cult, 
642 

EUPHORBIACEAE 

Acalvpha  gracitens  A.  Gray,  Slender  threeseed 

mercury,  da;  i;  526 

Chamaesyce  bombensis  (Jacq.)  Dugand,  Dixie 

sandmat,  lja,  ob,  fd;  c;  62, 422, 463 

C/iQmae5yce/i//'ra(L.)Millsp.,  Pill  pod  sandmat,  fja; 

i;30/ 
Chamaesyce  hyssopifolia  (L.)  Small,  Hyssopleaf 

sandmat,  da,  hb;  o;49  /,  508 

Chamaesyce  maculata  (L.)  Small,  Spotted 

sandmat,  hb;c;  39a 

Cn/dosco/ussf/mu/osus  (Michx.)  Engelm.&  A.Gray, 

Tread  softly,  da,  fd;  c;  76,  106 

Croton  glandulosus  L.  var.  glandulosus,  Vente 

conmigo,  da,  hb;  o;  302, 399, 428, 482, 527 

Croton  punctatus  Jacq.,  Gulf  croton,  1 1 1;  c;45,  / 12, 441 

Polnsettia    cyathophora     (Murray)     BartL, 

PaintedleafDA,  HB;i;  17,94,  135,406,447,493 

FABACEAE 

Centrosema  virginianum  (I.)  Benth.,  Spurred  but- 

terfly pea,  DA,  hb;o; 29/,  405 

Chamaecrista  fasciculata  (Michx.)  Greene,  Par- 

tridge pea,  FD,  hb;c;  65,  105,258 

*Desmodium  tortuosum  (Sw.)  DC,  Dixie 
ticktrefoil,DA;r;4/S 
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Erythrina herbacea  i.,Cord\bear\,DA,HB;r,430,61 6, 
628 

Galactiavolubilis(i.)  Britton,  Downy  milkpea, da; 

o;  81, 288, 396 

*lndigofera hirsuta  L.,Hairy  indigo, da; r; 48? 

*lndigofera  spicata  Forssl<.,  Trailing  indigo,  da;  i; 
303, 425 

*Medicago  lupulina  L,  Blacl<  medicl<,  da;  o;  601, 
631 

*Medicago  polymorpha  L.,  Burrclover,  da;  o;  630, 
667 

*Melilotu5albus  Medik,,  White  sweetclover,DA;o; 
82,617,629 

*Meliotus  Indicus  (L.)  All.,  Indian  sweetclover,  da; 
1:614,633 

*Senna  obtusifolia  (L.)  H.S,  Irwin  &  Barneby, 
Coffeeweed,  hb,  r;  597 

Strophostyles  helvola    (L.)    Elliott,  Trailing 

fuzzybean,  DA,  fd,hb,sm/bf;c; 32, 86,  / 19,390, 

437,471,487 

Vigna  luteola  (Jacq.)  Benth.,  Hairypod  cowpea, 

da;  o;  388, 483 

FAGACEAE 

Quercus  chapmanii  Sarg.,  Chapman's  oak;  mh;  i 
669 

Quercus geminata  Small,  Sand  live  oak, mh,sb/mh 

c;  3/8, 644 

Quercus  rvyrtifolia  Willd.,  Myrtle  oak,  mh,  sb/mh;  o 

275,316 

Quercus  virginiana  Mill„Live  oak,MH,SB/MH;c;3// 

GERANIACEAE 

Geranium  carolinianum  L., Carolina  cranesbill.PA: 

\;619 

HYPERICACEAE 

Hypericum  gentianoides  (L.)  Britton  et  ai., 

Pineweed,  sm/bf;  r;  534 

Hypericum  liypericoides  (L)  Crantz,  St.  Andrew's- 
cross,  SB,  MH,  sm/bf;  i;  277, 436, 536 

JUGLANDACEAE 

*Carya  illinoinensis  (Wangenh.)  K.  Koch,  Pecan, 
cult;  2 

JUNCACEAE 

Juncus  dicfiotomus  Elliott,  Forked  rush,  sm/bf;  o; 

272 

Juncus  roemerianus  Scheele,Black  rush,  sm,  sm/bf; 

0,27,394 

LAMIACEAE 

Callicarpa  americana  L.,  American  beautyberry, 

mh;  o;  6 

*Hyptis mutabilis  (Rich.)  Briq.,Tropical  bushmint, 

da;  i;  296 

Monarda punctata  L.,  Spotted  beebalm,DA,  hb;o; 

283,297,472,484 

Salvia  lyrata  L,  Lyreleaf  sage,  da;  o;  5, 495, 594 

Stacliys  floridana  Shuttlew.  ex  Benth.,  Florida 

hedgenettle,  da;  i;  598 

Teucrium  canadense  L,  Wood  sage,  sb,  mh;  o;311, 

423 

Tricliostema dichotomum  L., Forked  bluecurls,HB, 

sm/bf;  i;  249, 42  7, 485 

LAURACEAE 

*Cinnamomum    camphora     (L.)    J.    PresI, 

Camphortree,  [cat  i],  cult;  638 

Perseaborbonia  (L.)  Spreng.,  Red  bay,  mh,  sb/mh;  c; 

7,89,  107,255,322,467,' 

MAGNOLIACEAE 

Magnolia  grandiflora  L,  Southern  magnolia,  mh; 

r;677 
MALVACEAE 

Malvastrum  corchorifolium  (Desr.)  Britton  ex 

Small,  False  mallow,  da;  i;  131 

*Malvastrum  coromandelianum  (L.)  Garcke, 
Threelobe  false  mallow, da;!; 294, 5/2 

*Malvaviscus penduliflorus  DC.,Turkscap  mallow, 
cult;  517  (Persisting  after  cultivation  near 

maintanence  road  entrance.) 

Sida  rliombifolia  L.,  Cuban  jute,  da;  o;  295, 5/  / 

MORACEAE 

Moras  rubra  L.,  Red  mulberry,  mh;  r;  552 

MYRICACEAE 

Myrica  cerifera  L,  Southern  bayberry,  mh,  sb,  sb/ 

m;c,  279, 448, 5 14, 656 

NYCTAGINACAE 

Boerhavia  diffusa  L.,Red  sp\der\\r\g,DA;o;  304 

OLEACEAE 

Forestiera  segregate  (Jacq.)  Krug  &  Urb.,  Florida 

swampprivet,  SB;i;476 

*Josm/num  mesny/Hance,Japaneseja5mine,cuLT; 
675 

ONAGRACEAE 

Gauraangustifolia  Michx.,  Southern  beeblossom, 

da,  fd;c;  3/3, 395 
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Oenothera  humifusa  Nutt.,  Seabeach  evening- 
primrose,  da,  fd;c;  18,87,  124 

Oenothera  laciniata  Hill,  Cutleaf  eveningprim- 
rose,  da;  r;  609 

'Oenothera  speciosa  Nutt.,  Pinkladies,  da;  i;  595 

OXALIDACEAE 

Oxalis  corniculata  L.  (incl.  0.  stricta  L.),  Common 

yellow  woodsorrel,  da,  hb;  c;  56, 46 1 

*Oxa//s  rubra  A.St. -Hil.,Windowboxwoodsorrel. 
da;  i;  596, 674 

PHYLLANTHACEAE 

Phyllonthus  abnormis  Baill.,  Drummond's 
leafflower,  da,  fd,  m:c,39b,88,  104,253,293, 

434 

*PhvHanthus  tenellus  Roxb.,  Mascarene  Island 
leafflower,  DA,  hb;  i;9/,462 

PHYTOLACCACEAE 

Phytolacca  americana  L.  var.  rigida  (Small) 

Caulkins&Wyatt, American  pokeweed,DA, he; 

i;  15,  429  [This  distinct  geographical  race, 

previously  included  in  the  flora  by 

Wunderlin  (1 998)  but  not  in  the  recent  edi- 

tion (Wunderlin  &  Hansen  2003),  merits  rec- 

ognition (see  Caulkins  &  Wyatt  1 990).] 

Rivina  humilis  L.,  Rougeplant,  mh;  v,282 

PLANTAGINACEAE 

Bacopa  nionnien  (L.)  Pennell,Herb-of-grace,  sm/ 
bf;o;  400,  546 

Linaria  canadensis  (L.)  Chaz., Canada  toadflax,HB; 

i;  74, 662 

Plantogo  virginica  L., Virginia  plantain,  da;  i;6/5, 
649 

Scopana  dulcis  L.,  Sweetbroom,  hr,  sm/pf;  i;  408, 
498 

PLUMBAGINACEAE 

Limoniuni  carolinianum  (Wallet)  Britlon, Carolina 

sealavender,  sm,  sm/bf;  o;  252, 539 

POACEAE 

Andropogon  giomeratus  (Walter)  Britton  et  al. var 

MMior  (Hack.)  C. Mohr,  Bushy  bluestem,  da; 

c;45/ 
Andropogon  giomeratus  var.  pumilus  (Vasey) 

Vasey  ex  L.  H.  Dewey,  Bushy  bluestem,  da,  hb; 

c;  506, 658 

Andropogon    virginicus    L.    var,    virginlcus, 

Broomsedge  bluestem, da; i; 507 

Cenchrusechinatus  L.,  Southern  sandbur, da,  FD;i; 

66,4  7  7,45/ 

Cenchrus  gracillimus  Nash,  Slender  sandbur,  da; 

o;55,84,  117 
Cenchrus spinifex Cav.,Coas[a\  sandbur,  da; o; 305 

Cenchrus  tribuloides  L.,  Sanddune  sandbur,  id;  i; 

123,450 

"Cynodon  dactylon  (L.)  Pars.,  Bermudagrass,  f^a; 

c;  307 
*Dactyloctenium  aegyptiutv  (L.)  Willd.ex  Asch.& 

Sch  we  inf.,  Durban  crowfootgrass,  da;  o;  420, 466 

Dicanthelium  scabriusculum  (Elliott)  Gould  &  C. 

A.  Clark,  Woolly  witchgrass,  da;  o;  520, 646 

*Diaitaria  bicornis  (Lam.)  Roem.  &  Schult.,  Asia 

crabgrass,DA;  i;  126 

Digitaria  filiformis  (L.)  Koeler  var.  filiformis,  Slen- 

der crabgrass,DA;o;4  77 

Distichlisspicata  (L.)  Greene,  Saltgrass,HB;o; 556 

*tleusine  indica  (L.)  Gacrtn.,  Indian  goosegrass, 
I  )a;  o;  286 

frogrosf;se//fotf;f  S.Watson,  Elliott's  iovegrass,sM/ 
Bi ;  o;  562 

Eragrostis  secundiflora  J.  PresI  subsp.  oxylepis 

(Torr.)  S.  D.  Koch,  Red  lovegrass,  da,  hb;  o;  77, 
121 

Eustachys  petraea  (5w.)  Desv.,  Pinewoods 

fingergrass,  da,  hb;  o;4  7, 83, 499 

*Loltum perenne  i.,  Italian  ryegrass, da;!; 6/5 
Muhlenbergia  capillaris  (Lam.)  Trin.  var.  filipes  (M. 

A.Curtis)  Chapm.ex  Beal.Gulf  hairawn  muhly 

hb;  c;  488, 489, 549 

Muhlenbergia  capillaris  var.  tnchopodes  (Elliott) 

Vasey  Cutover  muhly  sm/bf;o;567 

Oplismenus  hirtellus  (L.)  PBeauv.,Woodsgrass,MH; 

o;  525 
Panicum amarum  Elliott, Bitter  panicgrass, id, hb; 

c,  464, 51 5,551 

*Paspalum  notatum  Fliigge  var.  saurae  Parodi, 
Bahiagrass,  da;  o;  265 

Paspalum setaceum  Michx.,Thin  paspalum,nA;o; 

287,  308, 528 

*Poa  annua  L.,  Annual  bluegrass,  da; o;  650,668 
Setaria  parviflora  (Poir.)  Kerguelen,  Yellow 

bristlegrass,  sm/bf;  o;22,  63 

Spartinaalterniflora  Loiscl.,Saltmar5h  cordgrass, 

sm;  c;  474, 542, 554 

Spurtina  patens   (Alton)   MuhL,  Marshhay 

cordgrass,  fd;  o;  23, 393, 550, 555 

Sphenopholis  obtusata  (Michx.)  Scribn.,  Prairie 

wedgescale,  da;  o;  622, 636 
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*Sporobolus  indicus  (L,)  R.  Br.  var.  pyramidalis  (P. 
Beauv.)Veldkamp,West  Indian  dropseed,  da; 

i;  456 

Sporobolus  virginicus  (L.)  Kunth,  Seashore 

dropseed,  fd,sm/bf;c;256,27I, 472, 443,558 

Stenotaphrum  secundatum  (Walter)  Kuntze,  St. 

Augustinegrass,sB;r;30  [This  common  lawn 

grass  is  listed  in  Wunderlin  &  Hansen  (2003) 

as  native,  and  our  collections  in  remote  ar- 

eas are  likely  not  escapes  from  cultivation.] 

Tnplasis  purpurea  (Walter)  Chapm.,  Purple 

sandgrass,  da,  sm/bf;  i;  532, 559 

Uniolapaniculata  L.,Seaoats,FD,  hb;c;  67, 6S,  125, 
262 

POLEMONIACEAE 

/pomops/s  rubra  (L.)  Wherry,  Standingcypres5,HB; 

r,432 

POLYGALACEAE 

Polygola  incarnata  L,  Procession  flower,  sm/bf;  i; 

533 

POLYGONACEAE 

Rumex  hastatulus  Baldwin,  Heartwing  dock,  da, 

HB;i;6/0 

PORTULACACEAE 

Portulaca  oleracea  L,  Little  hogweed,  da;  r;29S 

Portulacapllosa  L,  Pink  purslane,  da,  sm/bf;  i;275, 

299,415.444 

ROSACEAE 

*Eriobotrya  iaoonica  (Thunb.)  Lindl.,  Loquat,  mh; 

r;  274  (A  colony  of  several  saplings  natural- 
ized in  the  hammock.) 

Prunus  carolmiana  (Mill.)  Alton,  Carolma 

laurelcherry,  da;!; 640 

Prunus  serotma  Ehrh.  var.  serotina,  Black  cherry, 

MH,  sb/mh;  o;  44, 541,641, 655 

*Rhaphiolepisindica(L)  Lindl., Indian  hawthorn, 
cult;  676 

Rubus  trivialis  Michx.,  Southern  dewberry  da,  m, 

sb/mh;  \;  61 2, 680 

RUBIACEAE 

Chiococca  alba  (L.)  Hitchc,  Snowberry  hb;  r;401, 

531 

Diodia  teres  Walter,  Poor  joe,  da;  r;  666 

Qalium  hispidulum  Michx.,  Coastal  bedstraw,  da, 

HB,  mh;o;  58, 4  J4,4J3, 524 

Houstonia procumbens  {].f.Gme\.)  Standi.,  Inno- 
cence, hb;  1;  442, 47J,  655, 679 

*OWen/or)d/ocorymfaosa  L, Flattop  millegraines, 

da;  i;  300 

*Richardia  brasiliensis  Gomes, Tropical  Mexican 
clover,  da;  i;  306 

Spermacoce  assurgens  Ruiz  &  Pav.,  Woodland 

false  buttonweed, da; r;292, 5/3 

Slenana  nigricans  (Lam.)  Terell  var.  nigricans, 
Diamondflowers,  da;  0;  57 

RUTACEAE 

*Severinia  buxifolia  (Poir.)  Ten.,  Chinese 

boxorange,MH;27S,67S[cuLT]  (Cultivated  near 

park  maintenance  buildings  and  also  es- 
caped and  apparently  established  in  the 

nearby  hammock.) 

Zanthoxylum  clava-herculis  L,\-\etcu\es-c\ub,MH, 
sb/mh;  c;  47, 257, 403, 453,  632 

SANTALACEAE 

Phoradendron  leucarpum  (Raf.)  Reveal  &  M.C. 

Johnst.,Oak  mistletoe, mm;  i;47S 

SAPOTACEAE 

Sideroxylon  tenax  L.,  Tough  bully,  mh,  sb/mh;  c;  9, 

42,108,270,435,469 

SMILACACEAE 

Smilax  auriculata  Walter,  Earleaf  greenbrier,  mh, 

SB,  sb/mh;  c;  4,43,/ 09, 426, 496 

Smilax  bona-nox  L.,  Saw  greenbrier,  o;  mh,  sb/mh; 
8 

SOLANACEAE 

Lycium  coroZ/nfonum  Walter, ChristmasberrysM/ 
Bt ;  r;  553, 625 

Physalis  walterl  Nutt.,  Walter's  groundcherry,  fd, 
hb;c; 33, 60,  /// 

Solanum  chenopodioides  Lam.,  Black  nightshade, 

HB;i;  445 

TETRACHONDRACEAE 

Polypremum  procumbens  L,  Rustweed,  da,  hb;o; 
118,  134.254 

URTICACEAE 

Parietaria  praetermissa  Hinton,  Clustered  pelli- 

tory,  da;  r;  93 
Pilea  nnicrophvlla  (L.)  Liebm.,  Artillery  plant,MH;i; 

68  7 

VERBENACEAE 

*Lantana  camara  L,  Lantana,  [cat  i],  da,  hb;  o;  85, 
100.599 

P/iy/o  noc//f/oro  (L.)  Greene, Turkey  tangle  fogfruit, 

da,hb;o;  120,  136,285 
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*Verbena  bonanensis  L„  Purpletop  vervain,  da;  i;  Parthenocissus  quinquefolla  (L.)  Planch.,Virginia 
^32  creeper,  da,  sb,  mh;  o;  12, 78, 449 

Verbena  officinalis  Lsubsp.halei  {Small)  S.C.Bai-  Vitis  aestivalis  Mlchx., Summer  grape, m,sB;c;40, 
ber, Texas  vervain,  da;  o;  99,  129  315 

VITACEAE  ^'^'^  rotundifolia  Michx.,  Muscadine,  mh,  sb;  o;  10, 

Ampelopsis  arborea  (L.)  Koehne,  Peppervine,  da, 

MH,se:o;  14,34,250  ZINGIBERACEAE 

Cissus  trifoliata  (L.)  L.,Sorrelvine,SB;i;  3/4  *Alpinia  zemmbet  (Pers.)  B.L.  Burtt  &  R.M.  5m., 
Shellfiower,  cult;  639 
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ABSTRACT 

Despite  the  abundance  of  Juniper  use]  she  i  Buchholz  in  Texas,  mature,  intact  stands  are  relatively  rare. 

This  study  compares  structural  patterns  and  growth  dynamics  among  three  mature  stands  on  the 

Edwards  Plateau  and  documents  relationships  between  structural  changes  and  temporal  develop- 

ment of  these  forests.  Each  stand  has  varied  physiognomic  characteristics  and  age-related  structure. 

By  identifying  and  comparing  these  properties,  this  study  provides  information  relevant  to  conser- 
vation and  management  decisions  relating  to  J.  ashei. 

RF.SUMEN 

A  pesarde  la  abundancia  dejuniperus  ashei  Buchholz  en  Texas,  las  agrupaciones  madurase  intactas 

son  relati vamente  raras.  Este  estudio  compara  los  modelos estructurales y  la  dinamica  de  crecimiento 

entre  tres  agrupaciones  maduras  en  el  altiplano  Edwards  y  se  documentan  las  relaciones  entre  los 

cambios  estructurales  y  el  desarrollo  temporal  de  estos  bosques.  Cada  agrupacion  tiene  diversas 

caracteristicas  fisonomicas  y  una  estructura  relacionada  con  su  edad.  Al  identificar  y  comparar  estas 

propiedades,  este  estudio  provee  informacion  pertinente  para  la  conservacion  y  decisiones  de 

supervision  relacionadas  con  J.  ashei. 

INTRODUCTION 

Background 

juniperus  ashei  Buchholz  (Ashe  juniper),  one  of  the  nine  Texas  species  of  the 

genus  Juniperus  (Correll  &  Johnston  1970;  Simpson  1999),  has  dense  popula- 
tions from  the  Ozark  Mountains  in  Missouri  and  Arkansas,  to  the  Arbuckle 

Mountains  of  northeastern  Oklahoma,  and  is  found  throughout  central  Texas 

particularly  on  southern  and  eastern  portions  of  the  Edwards  Plateau  where  it 

is  the  dominant  woody  species  and  forms  a  significant  component  of  the  state's 
vegetation  (Van  Auken  1988;  Diamond  et  al.  1995;  Jackson  &  Van  Auken  1997; 
Smeins  et  al.  1997).  It  also  occurs  in  northeastern  Mexico  (Little  1992).  Although 

SIOA21(2):nO7-1120.2004 
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J.  ashei  has  an  overlapping  distribution  with  both  J.  virginiana  L.  (eastern  red 

cedar)  and  J.  pinchotii  Sudw.  (red  berry  juniper),  chemical  analyses  suggest  that 
hybridization  does  not  occur  (Adams  1972, 1975;  Kelley  1976;  Flake  et  al.  1978). 

Juniperus  ashei  is  typically  found  on  thin,  calcareous  hmestone-  or  dolo- 

mite-derived soils  (Vines  1960)  and  also  grows  in  deeper,  sandier  soils  often  m 
association  with  Quercus  fusiformis  Small  (plateau  live  oak),  Diospyros  texana 
Scheele  (Texas persimmon),  Q.stellata  Wang. (post  oak),  Q.sinuata  var.  hrevHoha 

(Torr)  C.H.  Mull,  (scaly-bark  oak)  and  Q.  hucklcy^  Nixon  &  Dorr  (Texas  oak) 
(Van  Auken  et  al.  1978;  Riskmd  &  Diamond  1986;  Diggs  et  al.  1999).  Co-occur- 

rence of  J.  ashei  with  broadleal  trees  constitutes  prime  habitat  for  Dendroica 

crysoparia  (golden-cheeked  warbler),  an  endangered  species  which  nests  solely 
in  juniper/oak  woodlands  and  uses  the  bark  from  mature  (>30  yrs  old)j.  ashei 
trees  as  nesting  material  (Doughty  &  Parmenter  1989;  Beardmore  et  al.  1995). 

Mature,  second-growth  J.  ashei  stands  are  rapidly  disappearing  due  to  high 
rates  of  urban  and  suburban  expansion  (Doughty  &r  Parmenter  1989;  Diamond 
et  al.  1995;  Patoski  1999).  Effective  land  and  endangered  species  management 

must  include  an  understanding  and  appreciation  of  J.  asheis  role  in  establish- 
ing and  maintaining  stable,  mature  communities  (Diamond  et  al.  1995)  and  its 

importance  to  the  endangered  golden-cheeked  warbler 
This  study  investigates  the  structure  and  dynamics  of  three  mature  J.  ashei 

stands  and  provides  information  regarding  the  establishment  and  persistence 

of  these  stands.  By  identifying  and  comparing  several  structural  and  age-re- 
lated characteristics,  it  provides  information  relevant  to  conservation  and  man- 

agement decisions.  Structural  patterns  and  growth  dynamics  are  compared 

among  stands  to  document  relationships  between  structural  changes  and  tem- 
poral development  ot  these  torcsts. 

METHODS 

Study  Areas 

The  three  study  areas  are  on  the  Edwards  Plateau  of  central  Texas  (Fig.  1)  where 
eroded  marine  sandstones,  limestones,  shales,  and  dolomites  are  covered  by  thin 
soil  deposits  (Riskind  &  Diamond  1988)  on  upland  areas  deeply  dissected  by 
streams.  Precipitation,  which  averages  85  cm  per  year  in  the  region  of  the  study 

sites  (Riskind  &  Diamond  1988),  percolates  downward  to  the  water  table,  ex- 
pands f  issures  in  the  limestone,  and  forms  the  sinkholes,  caves,  and  underground 

drainages  characteristic  ol  'karst'  topography  (Spearing  1991). 
Two  study  sites  are  in  Guadalupe  River  State  Park,  a  769  ha  park  in  Comal 

and  Kendall  counties.  The  first  site  (hereafter  Guadalupe  South)  is  located  south 

of  the  Guadalupe  River  on  a  35  ha  'karst  dome'  (elevation  =  385  m;  N  29°  51'  Vv' 

98°  30').  The  second  site  (hereafter  Guadalupe  North)  is  north  of  the  Guada- 
lupe River  atop  the  rivers  escarpment  (elevation  =  342  m;  N  29°  52'  W  98°  28'). 
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Fig.  1 .  Map  of  Texas  with  locations  of  study  sites  in  Bosque  and  Comal  counties. 

Both  stands  are  on  undulating,  well  drained,  cherty  clay  loam  soils  where  chert 

and  limestone  cobbles  cover  >20  percent  of  the  surface  and  subsoil  layers  be- 

low 15-20  cm  are  75%,  by  volume,  limestone  fragments  (U.S.  Department  oi 
Agriculture  1984).  Soils  at  both  locations  are  typical  of  the  region. 

The  third  study  site  is  on  moderately  deep,  well-drained,  loamy  soil  in 
Meridian  State  Park,  a  204  ha  reserve  in  Bosque  County  (elevation  =  326  m;  N 

31°  53'  W  97°  41').  Surface  soil  and  subsoil  layers  are  up  to  38  and  94  cm  deep, 
respectively,  over  a  karst  bedrock  (U.S.  Department  of  Agriculture  1980). 

Sampling  Procedures 

Circular,  100  m^  plots  were  established  at  20  m  intervals  along  transects  in  each 
stand.  Transects  differed  in  length  according  to  stand  dimensions.  All  trees  were 
identified  to  species,  mapped  by  their  distance  and  bearing  to  the  plot  center, 

and  their  diameter  breast  height  (dbh)  recorded.  Trees  with  dbh  >8  cm  were 

marked  with  individually  numbered  aluminum  tags  and  cored  at  the  base  us- 
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ing  a  4.3  mm  diameter  increment  borer  Dead  or  unhealthy  trees  were  not  cored. 
Cores  were  glued  to  wooden  mounting  boards  and  sanded  to  a  ( lat  surlace.  Ri  ngs 
were  counted  under  37.5 x  magnification. 

Because  J.  ashei  forms  false  rings  in  response  to  environmental  changes,  ring 

number  does  not  accurately  reflect  tree  age.  Therefore  a  formula  for  estimating 

age  using  ring  counts  was  developed  with  cores  from  a  separate  set  ol  trees  of 
approximate  known  age  from  Meridian  State  Park.  Photographs  dating  back  to 

the  park "s  development  in  1933-34  were  analyzed  to  isolate  specific  areas  de- 
void of  /.  ashci.  Trees  now  present  in  these  areas  were  assumed  to  have  germi- 
nated immediately  after  the  parks  establishment,  giving  them  a  maximum  age 

(at  the  time  of  the  study)  of  sixty-seven  years.  Cores  from  these  trees  were  ana- 
lyzed and  a  formula  was  derived  by  (1)  counting  rings  of  each  tree,  (2)  dividing 

approximate  age  by  ring  count,  and  (3)  pooling  results  and  computing  a  mean. 
Approximate  age  of  each  J.  ashei  in  this  study  was  then  calculated  using  the 
resulting  formula:  ring  count  x  0.67.  Large  rays  and  the  diffuse  porous  nature  of 
the  deciduous  hardwoods  made  it  impossible  to  accurately  determine  ages  of 

those  trees.  Ring  count  information  was  used  to  determine  forest  age  structure. 
Tree  numbers,  dbh,  and  height  were  used  to  determine  mean  height,  mean 

basal  area,  size  distribution,  relative  density  (number  ol  j.  ashci  as  a  proportion 
of  the  total  number  of  individuals  oi  all  species),  relative  Irequency  (frequency 

of  /.  ashci  as  a  proportion  of  the  sum  of  the  frequencies  for  all  species),  and  rela- 
tive basal  area  of  each  tree  species.  Importance  values  (Brower  et  al.  1998)  were 

calculated. 

Measurements  for  height,  basal  area,  and  age  were  tested  for  normality  and 

homogeneity  of  variance  (Sokal  &  Rohlf  1973)  in  order  to  determine  the  appro- 
priate method  ol  statistical  analysis.  All  variables  were  normally  distributed 

but  displayed  heterogeneity  of  variance,  therefore  non-parametric  analysis  of 
variance  (ANOVA)  was  chosen  to  test  for  significant  dilferences  between  stands. 

Rl-SULTS 

Tree  Species  Identified  and  Importance  Values 

Table  f  provides  numbers  of  each  tree  species  found  at  each  study  site.  Only 
Juniperus  ashei  was  common  to  all  three  sites. 

Relative  density,  frequency,  and  basal  area  ol  species  may  be  summed  to 

produce  importance  values  (ranging  from  0-3).  Importance  values  integrate 
these  separate  measures  to  provide  an  indication  of  species  influence  in  the 
community  (Smith  1974).  I  ligh  importance  values  occurred  for],  ashei  at  all 
three  sites,  with  Guadalupe  South  at  2.70  and  Meridian  and  Guadalupe  North 
at  2.36  and  L93,  respectively  (Table  2).  These  values  indicate  the  dominance  of 
this  species  in  these  communities. 
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Table  1 .  Summary  counts  of  trees  sampled. 

Scientific  Name Common  Name Guada 
upe  South 

Guadalupe  North Meridian 

Junlperus  ashel Ashejuniper 138 131 86 

Diospyros  texana Texas  persimmon 3 38 0 

Celt  is  laevigata hackberry 0 5 0 

Ulmus  aassifolia cedar  elm 1 6 0 

Quercus  texana Texas  oak 1 0 2 

Quercus  fusiformis plateau  live  oak 0 4 

12 

Quercus  stellata 
post  oak 

2 1 0 

Quercus  sinuata 
scaly-bark  oak 

1 6 0 

Froxinus  texensis Texas  ash 0 0 4 

Sideroxyton  lanuginosum gum  bumelia 
0 0 1 

Total  Sampled 
146 

191 105 

Table  2.  Relative  density,  relative  frequency,  re lative  be 3sal  area  ar d  importance  values. 

Relative  Density Relative 
Frequency Relative  Basal  Area 

Importance  Values 

Guadalupe  South 

Juniperus  ashei .95 .79 96 2.70 

Diospyros  texana .02 
.07 

01 

.10 

Ulmus  crassifolia .01 .03 

01 

.05 

Quercus  texana .01 .03 02 .06 

Quercus  stellata .01 
.03 

01 

.06 

Quercus  sinuata 
.01 

.03 003 .04 

Guadalupe  North 

Juniperus  asliei .69 .39 85 
1.93 

Diospyros  texana .20 
.27 

01 .48 

Ulmus  crassifolia .03 .06 

04 

.13 

Quercus  sinuata .03 
.04 003 .07 

Celtis  laevigata .03 .10 01 .14 

Quercus  fusiformis .02 .12 

07 .21 
Quercus  stellata .01 

.02 
01 

.04 Meridian 

Juniperus  ashei .82 .62 92 2.36 

Quercus  fusiformis .11 .19 
07 

.37 

Froxinus  texensis 
.04 .10 

003 

.14 Quercus  texana .02 .05 01 .08 

Sideroxyton  lanuginosum     .01 .05 001 .06 

Basal  Area  and  Size  Class  Distribution 

Mean  basal  area  of  J,  ashei  was  calculated  for  each  site.  Data  indicate  29.58  m^ha"^ 
(-11.41),  33.89  m^ha^i  (-12.13),  and  39.30  m^ha-^  (-10.63)  for  Guadalupe  South, 
Guadalupe  North,  and  Meridian,  respectively.  Analysis  of  variance  (Table  3) 
showed  no  significant  differences  between  basal  area  of  the  three  stands. 
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Table  3.  Kruskal-Wallace  one-way  multisample  non-parametric  ANOVA  with  ties  correction  and  x' 
approximation  for  tree  basal  area,  lieight,  and  age  at  three  sites.  Mean  sums  of  ranl<ed  scores  are 

shown. Letters  indicate  significant  differences  at  p<0.05  via  Student-Newman-Keuls  Multiple  Range 
Test. 

Guadalupe  South  Guadalupe  North  Meridian 

{n=84)  (n=77)  (n=66) 

Basal  Area  (cm-)     111.42(a)  108.73(a)  123.43(a)        x' =  199,„,  p<0.3704 

Age  (yrs)  1 28.2  (a)  1 34.5  (a)  72,0  (b)  x'  =  38.53,,,,  pO.OOOl 

Height  (m)  71.89(a)  154.03(b)  120.89(c)        x"^  =  63.89,',!,,  p<0.0001 

Highest  percentages  of  J.  ashei  at  each  site  were  in  the  smallest  size  class 

category  (>30-300  cm^)  with  Guadalupe  South  at  45.3%,  Guadalupe  North  at 
48.5%,  and  Meridian  at  36.5%  (Fig.  2).  Fewer  than  5%  of  J.  ashei  at  each  site  were 
in  each  of  the  four  largest  size  class  categories. 

Age  Structure 

Ages  of  cored  J.  ashei  were  calculated  and  divided  into  five  equal  groups,  27-56 

years,  57~86  years,  87-ff6  years,  117-146,  and  147-177  years.  At  all  sites  most 
trees  were  younger  than  86  years  and  few  were  over  147  years  (Fig.  3). 

Mean  ages  for  the  stands  ranged  from  80.4  years  at  Guadalupe  North  to  55.5 
years  at  Meridian  (Table  4),  and  these  differences  were  statistically  significant 
(Table  3).  There  was  no  significant  difference  in  mean  ages  between  Guadalupe 
North  and  Guadalupe  South.  However,  this  result  is  believed  to  be  due  to  the 

inabihty  to  determine  ages  of  the  many  dead  trees  at  Guadalupe  North.  Pattern 
lor  mean  ages  was  reflected  in  the  pattern  for  oldest  trees  (Table  4).  The  oldest 

trees  at  Guadalupe  North  and  Guadalupe  South  sites  were  >150  years  old.  The 

oldest  tree  at  Meridian  was  about  the  same  age  as  the  mean  trees  at  both  Guada- 

lupe sites  and  was  less  than  half  the  age  of  Guadalupe  North's  oldest  tree. 
Height 

Mean  heights  were  calculated  for  each  tree  species  comprising  >3  percent  of 
each  community.  Junjperus  ashei  occupied  the  canopy  at  all  three  sites.  At 
Guadalupe  South  and  Guadalupe  North,  where  the  canopy  was  shared  with 
other  species,  only  Ulmus crassijolia  (cedar  elm)  at  Guadalupe  North  was  taller 

than  J.  ashei  (Table  5).  Mean  heights  of  J.  ashei  differed  significantly  among  all 
sites  with  the  greatest  heights  at  Guadalupe  North  and  the  least  at  Guadalupe 

South  (Table  3).  Meridian  had  the  highest  rate  of  height  increase  (cm  yr"^),  grow- 
ing approximately  35%  faster  than  Guadalupe  South  over  the  lifetime  of  the 

two  stands  (Table  6). 

DISCUSSION 

Mature  juniperus  ashei  dominated  all  three  sites  in  this  study;  however,  each 

stand  had  varied  physiognomic  characteristics  and  age-related  structure. 
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Fig.  3.  Vu/i/perusas/ie/' estimated  age  class  distribution. 

Table  4.  Mean  Juniperus  ashei  ages  and  oldest  trees. 

Location Mean  Age7.fl5/ie/(yrs) 
S.D. Oldest  J.  ashei  (yrs) 

Guadalupe  South 77.3 

Guadalupe  North 80.4 

Meridian 55.5 

^29.6 

158 

*27.7 

177 

±12.4 

82 
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Table  5.  Mean  heights  (m)  of  trees  comprising  >3  percent  of  each  stand. 

Mean  Height  (tr)  Standard  Deviation 

Guadalupe  South 

kinipeiusashei  6.19  ^1.37 

Guadalupe  North 

Juniperusashei  7.93  -2.10 

Diospyros  texana  3.71  *0.50 

Ulmuscrassifolia  10.47  -3.45 

Quercus  sinuata  4.97  *0.53 
Meridian 

Juniperusashei  7.19  -1.11 

Quercus  fusiformis  6,79  *2.36 

Fraxin u s  texen sis  6,23  -1,92 

Table  G.Juniperus  asliei  mean  height  increase  (cm  yr '). 

Location  Mean  Increase  (cm  yr^)  S.D. 

Guadalupe  South  9,05  ±4.17 
Guadalupe  North  11.57  M.99 

Meridian  13.81  ±3,23 

Tree  Species  Identified  and  Importance  Values 

Importance  values  were  detennined  at  all  three  locations  (Tabic  2).  The  lowest 

J.  ashei  value  occurs  at  Guadalupe  North.  Also  present  at  this  site  is  Diospyros 

texana  (Texas  persimmon),  a  small  tree  usually  less  than  12  m  tall  (Little  1992). 

Diospyros  texana  isexclusively  ati  understory  tree  at  this  location,  with  the  tall- 

est mdix'idual  measuring  4.7  m.  At  Guadalupe  South,  with  the  highest  /.  ashei 

importance  value,  D.  texana  is  rare  (Tabic  1).  Shading  conditions  make  no  sig- 
nificant difference  in  germination  rates  of  D,  texana  (Everitt  1984).  However, 

Diospyros  species  are  reported  to  require  full  sun  for  optimum  growth  (Crock- 
ett 1972).  At  Guadalupe  North  these  trees  arc  often  found  clustered  near  dead  J, 

ashei.  These  gaps  in  the  canopy  appear  to  provide  ideal  locations  for  the  con- 

tinued growth  of  this  species.  Few  D.  texana  occur  under  the  canopy  at  Guada- 
lupe South,  but  may  become  more  abundant  as  the  stand  ages  and  gaps  are 

opened  by  tree  death. 

Basal  Area  and  Size  Class  Distribution 

Van  Auken  (1988)  reported  j.  ashei  mean  basal  areas  of  .38.6, 21.4, 43.2,  and  18.4 

m-  ha"'  in  four  mature,  undisturbed,  woodlands  computed  from  diameters  mea- 
sured at  0.1  m  above  ground  surface.  These  results  are  consistent  with  those  for 

this  study  where  mean  basal  areas  of  29.5  ( '11.4),  3.3.9  ("^2.1),  and  39.3  (-10.6) 
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m^  ha"^  for  J.  ashci  were  measured  at  the  Guadalupe  South,  Guadalupe  North, 
and  Meridian  sites,  respectively. 

Analysis  of  variance  (Table  3)  show^ed  no  significant  differences  between 
basal  areas  of  the  three  stands.  However,  since  Meridian  is  a  significantly 

younger  stand  (Table  4),  this  indicates  a  faster  basal  growth  rate  at  that  loca- 
tion. Some  of  this  difference  may  be  accounted  for  by  the  faster  growth  rate  of 

younger  trees.  However,  deeper  surface  soil  with  its  associated  greater  moisture- 
holding  capacity  is  probably  the  most  important  factor  (Bockheim  1982)  inf  lu- 
encmg  tree  growth  and  may  have  led  to  a  taster  growth  rate  at  Meridian  than  at 
the  two  Guadalupe  River  State  Park  locations  where  soils  are  thinner  and  rockier. 

Highest  percentages  of  J.  ashei  were  in  the  smallest  size  class  category  (>30- 

300  cm-^)  at  all  three  locations  with  Guadalupe  South  at  45.3%,  Guadalupe  North 
at  48.5%,  and  Meridian  at  36.5%  (Fig.  2).  Less  than  5%  of  J.  ashei  at  each  site  were 

in  each  of  the  four  largest  size  class  categories.  This  arrangement  results  in  a 
negative  exponential  size  distribution,  usually  representing  relatively  early 
successional  establishment  (Van  Auken  1993).  However,  size  distribution  does 

not  necessarily  reflect  age  distribution  in  forest  age  class  studies.  A  generahza- 
tion  may  be  made  that  larger  trees  are  likely  to  be  old.  However,  it  cannot  be 

assumed  that  a  small  tree  is  young  (Harper  1977).  Many  of  the  smaller  J.  a.shei 
in  this  study  were  older  than  expected  and  size  class  distributions,  in  this  case, 

do  not  indicate  early  successional  stages,  expanding  populations,  or  relative 
youth  of  the  majority  of  trees. 

However,  size  class  distribution  is  useful  in  describing  the  condition  of  a 

population  in  terms  ol  its  future  and  may  offer  insights  into  reproductive  per- 
formance. While  reproduction  is  often  analyzed  in  terms  of  age  structure,  quite 

often  it  is  a  function  of  size  and  can  best  be  studied  using  size  distributions 

(Harper  1977).  J uniperus  ashei  cone  production  is  partially  determined  by  en- 
vironmental conditions,  particularly  rainfall,  but  is  also  dependent  on  tree  size 

with  trees  reaching  reproductive  maturity  at  about  1.5  m  height  and  about  50 

cm-^  basal  area.  Results  from  this  study  indicate  the  majority  of  trees  are  repro- 
ductively  mature  and  playing  an  important  role  in  the  reproductive  dynamics 
ot  the  population. 

Age  Structure 
False  rings  formed  by  many  species  oi  Juniperus  (Panshin  &  Dezeeuw  1964) 
cause  considerable  difficulty  in  age  determination.  Van  Auken  (1993)  believes 
it  is  impossible  to  accurately  determine  ages  of  junipers  from  growth  rings  due 
to  formation  of  several  rings  each  year  in  response  to  fluctuating  rainfall. 

Fuhlendorf  (1992;  pers.  comm.)  reported  an  inability  to  differentiate  true  and 

false  annual  rings  while  determining  J.  ashei  ages  from  ring  counts.  Adams 
(pers.  comm.)  expressed  doubt  concerning  dating  method  accuracy  for  J.  ashei 
(Adams  etal.  1998). 
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Methodology  devised  for  age  determination  of  J.  ashei  in  this  study  is  a  novel 

approach  based  on  ring  counts  of  trees  of  known  age.  Although  some  conifers 

have  a  propensity  to  produce  relatively  more  false  rings  vv'hen  young  and  fewer 

when  old,  Grissino-Mayer  has  found  no  indication  that  Juniperus  species  have 

a  tendency  to  do  this  (pers.  comm.).  Therefore,  although  the  trees  from  Merid- 
ian were  only  67  years  old,  the  rate  of  false  ring  production  should  be  similar  to 

that  of  even  the  oldest  trees  in  Guadalupe  North.  Although  the  trees  were 
sampled  at  Meridian  State  Park,  similar  precipitation  patterns  at  both  parks 
also  help  validate  use  of  the  same  lormula  constant  for  all  three  sites. 

Forest  populations  o(  ten  progress  as  a  sequence  ol  even-aged  cohorts  initi- 
ated by  disturbance.  However,  the  mixed-aged  structure  characterized  in  this 

study  (Fig.  3)  indicates  rarity  of  disturbance  and  infers  continuous  recruitment 
over  the  life  of  the  stands  (Kelly  &  Larson  1997).  These  stands  appear  to  have 
escaped  the  relatively  frequent  fires  that  historically  occurred  in  Texas  at  the 

time  of  their  establishment  (Smeins  et  al.  1997)  and  apparently  have  been  fire- 
free  throughout  their  existence. 

Interpreting  age  structure  is  complicated  by  the  fact  that  there  is  no  way  to 
determine  past  mortality  rates  of  a  population.  Age  structure  determination 

usually  considers  only  survivors  (as  in  this  study)  and  does  not  utilize  recruit- 
ment and  mortality  data  (Flarper  1977).  However,  accurate  determination  of 

stand  age  is  dependent  on  mortality,  as  the  oldest  trees  may  be  dead.  This  diffi- 
culty played  a  major  role  in  determining  the  true  age  of  Guadalupe  North,  where 

much  of  the  forest  was  composed  of  dead  trees.  Despite  these  limitations,  gen- 
eralizations can  be  made  concerning  age  structure  of  these  stands. 

Analysis  of  variance  (Table  3)  results  indicated  no  significant  differences 

between  the  ages  of  the  two  stands  at  Guadalupe  River  State  Park.  However,  the 

stand  at  Meridian  was  significantly  younger  with  a  mean  tree  age  of  55.5  years 
and  no  tree  sampled  older  than  82  years  (Table  4).  All  J.  ashei  at  Meridian  were 

in  the  two  youngest  age  categories  (Fig.  3).  Stand  age  broadly  corresponds  to 
the  establishment  ol  the  park  in  1934.  Much  ol  the  area  now  occupied  by  this 
stand  was  historically  midgrass  prairie  (Riskind,  pers.  comm.),  and  the 

woodland's  presence  demonstrates  the  ability  of  J.  ashei  to  colonize  many  ter- 
rain types  in  the  absence  ol  fire. 
Mean  ages  for  J.  ashei  were  similar  for  Guadalupe  South  and  Guadalupe 

North,  with  Guadalupe  North  results  indicating  a  slightly  (but  not  significantly) 

older  stand  (Table  4).  Guadalupe  South's  age  distribution  is  typical  of  an  aging 
population,  with  trees  in  age  categories  of  27-56  yr,  57-86  yr,  and  87-116  yr  al- 

most equally  distributed  (Fig.  3).  Guadalupe  North  is  the  oldest  stand  with  its 
establishment  dating  back  to  at  least  170  years  ago.  Its  greater  age  is  reflected  in 
the  shift  toward  older  trees  (Fig.  3).  It  appears  to  be  a  declining  population  with 

relatively  few  individuals  in  the  youngest  27-56  yr  age  category.  Field  observa- 
tions indicated  many  large,  old,  dead  trees  tor  which  ages  could  not  be  deter- 
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mined.  This  difficulty  caused  an  underestimate  of  the  stand's  true  age.  There- 
fore, despite  ANOVA  results,  Guadalupe  North  is  believed  to  be  older  than 

Guadalupe  South.  Both  Guadalupe  North  and  Guadalupe  South  met  some  cri- 

teria for  old-growth  J.  ashei  stands  as  proposed  by  Diamond  (1997)  and  perhaps 
could  serve  in  refining  the  definition. 

Height 

Although  J.  ashei  was  the  most  abundant  tree  and  dominated  the  canopy  struc- 
ture, other  species,  notably  Ulmus  crassifolia,  Quercusfusiformis,  and  Fraxinus 

texensis  were  present  in  the  canopy.  At  Guadalupe  North  the  J.  ashei  canopy,  at 
7.93  m,  is  overtopped  by  a  number  of  U.crassifolia  (Table  5).  Whether  the  taller 

U.  crassifolia  are  older  or  whether  they  grow  more  quickly  than  J.  ashei  could 

not  be  determined.  Presence  of  Diospyros  texana  is  also  significant  at  Guada- 
lupe North.  This  species  is  primarily  an  understory  tree  as  indicated  by  its  mean 

height  that  is  approximately  half  that  of  J.  ashei. 
Quercusfusiformis  and  Fraxinus  texensis  have  mean  heights  shorter  than 

J.  ashei  but  still  share  the  canopy  at  Meridian  (Table  5).  This  stand  developed  in 
a  grassland  or  savanna  environment  and  records  indicate  that  the  area  was  a 

cotton  field  prior  to  establishment  of  the  park  (Riskind,  pers.  comm.).  There- 
fore, trees  sharing  the  canopy  with  J.  ashei  probably  established  concurrently. 
ANOVA  results  indicated  significantly  different  canopy  heights  between  sites 

(Table  3).  Although  younger,  Meridian  had  a  greater  mean  height  (7.19  m)  than 
Guadalupe  South  (6.19  m).  Reasons  for  this  pattern  are  not  known.  However,  deeper 

soils  with  greater  moisture-holding  capacity  at  Meridian  could  be  one  expla- 
nation for  the  observed  height  differences  (Table  6).  Tallest  meanj.  ashei  height 

(7.93  m)  is  at  Guadalupe  North  and  differences  between  that  site  and  Guada- 

lupe South  may  be  due  to  Guadalupe  North's  greater  proportion  of  older  trees. 
Information  is  lacking  concerning  height  growth  rates  of  J.  ashei  but  it  is 

historically  considered  slow-growing  (Blomquist  1990).  Based  on  tree  ring  analy- 

sis, J.  pinchotii  grows  in  height  an  average  of  6.01  cm  yr'^  for  the  first  thirty 
years  (McPherson  &  Wright  1989;  Ueckert  1997).  Juniperus  ashei  height  growth 
rates  may  be  expected  to  be  similar  to  those  of  J.  pinchotii  but  data  from  this 

study  indicated  greater  mean  height  increases  at  9.05, 11.57,  and  13.81  cm  yr"^ 
for  Guadalupe  South,  Guadalupe  North,  and  Meridian,  respectively  (Table  6).  If 

J.  ashei  height  growth  rates  are  similar  to  those  of  J.  pinchotii,  discrepancies  may 

be  due,  in  part,  to  previous  studies  overestimating  tree  age  from  faulty  interpre- 
tation of  annual  ring  counts. 

Jackson  and  Van  Auken  (1997)  recorded  that  J.  ashei  seedlings  in  edge  habi- 

tats grow  an  average  of  13.98  cm  yr"^.  Their  data  are  similar  to  height  growth 
rates  reported  for  Meridian.  Deeper  soils  and  the  high  light  environment  of  open 
grassland  during  stand  establishment  may  have  resulted  in  relatively  high  rates 
of  increase  at  this  location. 
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Guadalupe  South  and  Guadalupe  North  receive  similar  amounts  of  pre- 
cipitation and  have  similar  soil  depths.  Growth  rate  discrepancies  between  the 

two  sites  are  probably  due  to  underestimating  the  true  age  of  Guadalupe  North. 
If  the  Guadalupe  North  stand  is  older  than  data  from  this  study  indicate,  an 
adjustment  downward  in  height  growth  rate  would  result,  giving  Guadalupe 
North  a  growth  rate  more  similar  to  that  obtained  for  Guadalupe  South. 
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ABSTRACT 

Shorts  goldenrod  (Solidago  shortii  Torn  &  A.  Gray)  is  an  endemic  species  with  a  highly  restricted 
distribution,  the  Kentucky  populations  occurring  in  and  around  the  vicinity  ol  Blue  I^icks  in  the 

northeastern  portion  oi  the  state.  The  general  occurrence  of  the  species  was  lirst  mapped  in  1987, 

with  several  similar  maps  being  published  from  1989-2000.  Due  to  changes  m  local  land  use  prac- 
tices the  status  of  the  populations  has  rapidly  changed  rendering  these  maps  obsolete,  A  census  of 

all  populations  was  conducted  and  the  precise  topographic  location  and  physical  boundaries  ol  each 

extant  population  was  mapped  using  field  reconnaissance  techniques  and  CIS  mapping  technology 
Between  1989  and  2003  four  of  the  original  populations  were  extirpated,  eight  decl  i  ned  m  number  of 

stems  present,  and  one  increased  in  both  number  of  stems  and  area  coverage. 

RESUMEN 

La  "Fspiga  de  oro  de  Short"  (Solula^r^o  sho  rlii  Torr.  Ss  A.  Gray  J  es  una  esj^ecie  con  poblaciones  altamente 
restrmgidas  en  y  a  los  alrededores  de  Blue  Licks,  al  norteste  de  Kentucky  La  distnbucion  general  de 

las  poblaciones  de  esta  especie  fue  cartografiada  por  primera  vez  en  1987  y  varios  mapas  han  sido 

publicados  entrc  1989-2000.  Debido  a  cambios  locales  en  el  uso  de  tierra  para  cultivo,  la  distribucion 

original  de  las  poblaciones  de  la  especie  se  han  modificado  en  gran  medida,  y  en  consecuencia  los 

mapas  existentes  estan  obsoletos.  Un  censo  de  todas  las  poblaciones,  observaciones  de  campo,  y 
tecnicas  del  Sistema  de  Inlormacion  Geografica  (SIG)  han  permitido  la  ubicacion  topografica  precisa 

y  la  delimitacion  f  isica  de  cada  poblacion.  De  1989  a  2003  cuatro  de  las  poblaciones  onginales  han 

desaparecido,  ocho  dismmuyeron  en  numerode  tallos  y  una  poblacion  aumentoen  numero  de  tallos 
y  en  area  de  cobertura. 

^Author  for  correspondence:  Department  of  Biological  Sciences,  235  Moore  Science  BIdg,  521  Lancaster  Ave., 

Richmond,  Kentucky  40475-3 1  24,  U.S.A.  Ph:  859-622-1 505;  fax;  859-622-1 399;  e-mail:  pat,calie@eku.edu 

SIDA21(2):  1121-1130.2004 
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INTRODUCTION 

Solidago  shortii  (Asteraceae)  is  listed  as  an  Endangered  Species  in  the  Federal 

Register  (Anonymous  1985).  Charles  Wilkens  Short  originally  discovered  speci- 

mens of  the  species  growing  on  boulders  at  the  Falls  of  the  Ohio  River  in  Jeffer- 

son County,  Kentucky,  in  1837.  All  remnants  of  those  populations  were  either 

destroyed  by  inundation  resulting  from  the  construction  of  the  Mc  Alpine  locks 
and  dam  to  facilitate  navigation  on  the  Ohio  River  in  1925(Bucheleet  al.  1989) 

or  were  extirpated  in  the  latter  half  of  the  19th  century  (Baskin  et  al,  2000).  The 

species  was  "rediscovered"  by  F.k.  Braun  in  1939,  m  the  vicinity  of  Blue  kicks, 
KY  CBraun  f941)  (Fig.  1).  The  first  map  showing  the  spatial  distribution  of  the 
Blue  kicks  populations  was  constructed  in  1986  (Fvans  1987),  Several  subse- 

quent reports  contained  maps  of  similar  resolution  (e.g.  Buchele  et  al.  f  989),  with 
a  new  population  being  noted  in  Baskin  et  al.  (2000). 

During  the  course  of  our  field  investigations  from  1995-2003,  we  observed 

marked  changes  in  the  spatial  size  and  occurrence  of  specific  populations,  due 

in  part  to  local  land-use  practices  and  to  local  successional  changes  in  several 
habitats.  It  became  very  clear  that  updated  maps  were  needed  to  facilitate  man- 

agement practices  involving  this  species. 

This  study  was  undertaken  with  two  objectives  in  mind:  1)  to  develop  higher 

resolution  maps  of  each  known  Kentucky  population  of  Short  s  goldenrod  using 

Geographic  Information  Systems  (CIS)  cartographic  technology;  and  2)  to  up- 
date the  status  of  each  population  first  demarcated  by  Evans  in  f987.  Given  the 

demonstrated  utility  of  Geographic  Information  Systems  technology  m  land  use 

management  (kongley  et  al.  1999)  and  species  inventory  applications  (DeMers 

1996),  this  application  was  a  logical  cfioice  for  developing  accurate  maps. 

MATERIALS  AND  METHODS 

Field  Work-Popxilaiion  Census.— During  the  2000  field  season  the  boundary 
of  each  population  lirst  documented  by  Evans  (1987)  and  Buchele  et  al.  (1989) 

was  defined  through  field  surveys.  Multiple  transects  through  each  population 

were  established,  dividing  the  population  into  parallel  3-meter-wide  strips.  The 
space  between  successive  transects  was  then  traversed,  each  individual  5.  shorh  i 

stem  being  counted.  The  majority  of  populations  exhibit  a  linear  rather  than  a 

polygonal  distri  but  ion,  which  made  this  direct  count  approach  technicall  y  fea- 

sible. This  represents  at  best  a  minimal  estimate,  as  undoubtedly  some  stems 
within  the  population  boundaries  escaped  our  detection,  and  some  scattered 
plants  do  exist  outside  the  demarcated  boundaries. 

Field  Work-GPS  Coordinates.— GPS  Eat/Long  coordinates,  taken  in  the 

degrees/minutes/seconds  format,  were  determined  with  a  Magellan  2000  hand- 

held GPS  device  at  50-metcr  intervals  along  the  established  perimeter  of  each 
population.  Relerence  maps  for  each  population  were  drawn  in  the  field,  using 
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Fig.  1.  Location  of  the  populations  of  Sliort'sgoldenrod  in  Kentudy.  The  "star"  indicated  the  approximate  location  of  the 
majority  of  populations  at  the  intersection  of  Fleming  (F),  Robertson  (R),  and  Nicholas  (N)  counties. 

measurements  taken  from  local  landmarks  to  orient  field  maps  with  aerial 

photographs  and  topographic  maps  (described  below).  Area  estimates  lor  each 

population  were  calculated  from  field  measurements  and  combined  with  stem 
counts  taken  m  2001  to  obtain  density  estimates  for  each  population. 

GIS  Mapping. — An  Event  Theme  using  the  GPS  data  points  was  created  in 

ArcView  3.0.  The  X  coordinate  was  set  to  Longitude,  the  Y  coordinate  to  Lati- 

tude, and  the  Projection  was  set  to  Lambert  Conformal  Conic.  Aerial  and  topo- 
graphic images  of  the  field  research  area  were  downloaded  from  the  Kentucky 

Office  of  Geographic  Information  Systems  (KYOGIS)  website  (ogis.state.ky.us/). 
The  KYOGIS  download  included  a  file  containing  georeferencing  information. 

A  Line  Theme  was  created  to  show  the  plants'  distribution.  The  plants' 
locations  and  their  proximity  to  landmarks  visible  on  the  aerial  photo  were 

verified  and  corrected  based  on  our  field  observations.  Other  data  sets  were  com- 

bined with  the  images  and  population  lines.  For  example,  a  State  Highways 

theme  and  Counties  theme  from  Environmental  Systems  Research  Institute 

(ESRI)  were  added  to  show  the  locations  of  highways  and  county  boundaries. 

Finally,  we  created  the  included  maps  (Fig.  2)  using  the  ArcView  Layout  tool. 

All  data  and  map  files  are  available  to  appropriate  scientific  investigators  and 

state  and  federal  agencies  upon  request. 

RESULTS 

The  ArcView  system  allows  us  to  superimpose  the  GPS-derived  data  points  for 
each  population  onto  a  number  of  high  resolution  cartographic  interfaces,  e.g., 

an  aerial  photograph  (Fig.  2A)  or  a  topographic  map  (Fig.  2B).  Comparisons 

with  earlier  maps  are  not  quantitative  due  to  differences  in  cartographic  meth- 

odologies. Likewise,  exact  comparisons  of  surface  area  coverage  for  each  popu- 
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Fig.  2A.  Example  of  a  GIS-generated  map  showing  the  location  of  the  known  extant  Kentucky  populations  of  Short's 
goldenrod,  with  the  exception  of  populations  #11  and  #15.  Boxed  numbering  of  populations  follows  Evans  (1987). Solid 

white  lines  are  county  boundaries,  dashed  white  lines  are  state  and  federal  highways,  the  serpentine  figure  traversing 

the  map  is  the  Licking  River,  and  population  boundaries  are  shown  in  red.  Only  those  populations  found  on  properties 
in  either  state  or  federal  agency  ownership  are  shown. 
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Fig.  2B. The  identical  shape  file  in  figure  2A,  now  superimposed  overa  USGS  topographic  map. 
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lation  relative  to  an  earlier  study  (Buchele  et  al.  1989)  are  difficult  due  to  differ- 

ences in  sampling  techniques.  However,  we  are  confident  that  both  sampling 

methodologies  are  of  sufficient  accuracy  to  allow  for  general  comparisons.  Two 

populations  iound  on  lands  in  private  ownership  (#11  and  #15)  are  not  shown 

on  our  maps  to  provide  those  populations  with  some  measure  of  protection. 

The  census  results,  rather  dramatic  when  compared  to  earlier  stem  counts, 

are  summarized  in  Table  1.  Based  upon  comparison  with  eariier  stem  counts 

and  surface  area  estimates  (Buchele  et  al.  1989)  the  populations  cluster  into  the 
following  categories. 

Decline. — This  is  the  status  of  populations  #1-4,  #7,  #11  and  #12,  all  hav- 

ing declined  in  stem  numbers  ranging  from  a  1.25-fold  to  33-lold.  Population 

#6  exhibits  a  larger  fold  decrease,  now  consisting  of  only  one  stem.  We  con- 
sider this  population  to  be  extirpated.  A  concomitant  decrease  in  surface  area 

is  also  seen  in  population  #1-4,  #7  and  #8.  While  experiencing  a  slight  decline 

in  stem  number  (1.25-fold),  population  #12  has  expanded  its  surface  area  by  13- 
fold.  Census  data  lor  population  #11  are  not  available  for  2002,  as  we  were  un- 

able to  obtain  permission  from  the  private  property  owner  to  examine  this  site. 

GIS  data  were  obtained  lor  this  population  along  a  bordering  road,  and  mapped 
Irom  prior  field  observations. 

Extirpated. — Population  #6  occurs  along  a  highway  right-of-way  and  is  a 

remnant  ol  a  once  larger  population  that  was  intentionally  destroyed  by  a  lo- 
cal landowner  There  is  now  a  single  stem  remaining.  The  original  population 

#10  (Evans  1987)  was  destroyed  by  a  local  landowner  (Mr  Allison,  pers.  comm.). 
We  discovered  a  remnant  set  of  eight  plants  in  1998,  ca.  100  meters  east  of  the 

original  locality.  This  set  is  now  extirpated  due  to  local  successional  changes, 

e.g.,  increased  canopy  cover  from  arborescent  species  (primarily  Quercusspp.). 

Increase. — Population  #5  is  the  only  population  that  has  increased  in  stem 

number,  from  530  in  1989  to  an  estimated  3,488  in  2001.  This  is  accompanied 

by  an  increase  in  coverage  area  from  870  m-  in  1989  to  5,380  m-  in  2001.  This  is 

now  the  largest  Kentucl<y  population  of  Short's  goldenrod  in  terms  of  JDoth  area 
and  stem  number 

Doubtful  reports. — Population  #14,  located  on  private  property  (the 
Kingsolver  farm  near  Blue  Licks  Battlefield  State  Park)  has  been  of  doubtful 

determination  since  its  "discovery".  There  are  no  voucher  specimens  from  this 
site,  and  repeated  efforts  by  the  authors  in  f998  and  1999  and  by  D.  White  (Ken- 

tucky State  Nature  Preserves  Commission,  pers.  comm.)  to  locate  S..sf]orfii  plants 

met  with  failure.  This  population,  if  ever  extant,  is  now  extirpated 

Recently  discovered  population. — Population  #15  was  discovered  by  Mr. 
Nick  Drozda  of  the  KSNPC  during  a  survey  of  a  bison  trace  (trail)  in  1998.  This 

population  was  revisited  in  2003  and  found  to  have  increased  in  number  of 
stems  and  distribution. 



Table  1 .  Summary  of  population  census  and  area  of  coverage  of  all  known  verified  populations  of  Short's  goldenrod  in  Kentucky.  Data  from  1 989  are  those  of 
Buchele  et  al.  (1989),  from  2001-2003  are  from  this  study. The  numbering  of  populations  #1-13  Is  that  of  Evans  (1987),  Population  #14  was  designated  and 

first  mapped  by  Baskin  et  al.  (2001),  and  #15  is  the  recent  discovery  by  N.  Drozda.The  "First  Report"  entry  refers  to  the  earliest  notation  in  status  records 
maintained  by  the  USFWS  and  provided  by  D.  White  of  the  KSNPC.  K5NPC  =  Kentucky  State  Nature  Preserves  Commission;  P  =  private  ovi/nership;  KSPC  - 

Kentucky  State  Parks  Commission;  KHC  =  Kentucky  Highway  Commission;  ROW  =  Right-of-Way;  USFWS  ̂   United  States  Fish  and  Wildlife  Service.  *exf/rpo ted 

=  population  consisting  of  1  plant, but  in  essence  extirpated;**14  =  dubious  report;***!  5  =^  stem  number  estimate  provided  by  N.  Drozda  (pers.comm.). 

Population Stem# Fold  increase/ Area  m2 
Fold  increase/ 

Density 
Ownership 

First  Report 

# 1989/2001 decrease 1989/2002 decrease (#  stems/m2) 

1 42,000/2,549 16-fold  decrease 4,600/3,027 1.5-foid  decrease 9.13/0.842 KSNPC/KSPC 

1936 

2 10,150/573 18-fold  decrease 12,840/1,367 
9.4-fold  decrease 0.790/0.419 KSPC 1983 

3 3,500/193 18-fold  decrease 4,500/300 
15-fold  decrease 0.778/0.642 P 1987 

4 1,400/42 33-fold  decrease 1,290/193 
7-fold  decrease 1.08/0.217 KSNPC/KSPC 

1936(?) 

5 530/3,488 7-fold  increase 870/5,380 
6-fold  increase 0.609/0,648 KSNPC 1983 

6 2,100/10(00),  1  (02) 

'"extirpated 

515/1 NA NA P/KDOT(ROW) 1986 

7 6,300/1,000 6-fold  decrease 
6,230/524 

12-fold  decrease 1.01  /  1.91 
KDOT  (ROW) 

1957 

8 1,780/672 3-fold  decrease 
2,570/766 

3-fold  decrease 
0.692/0.877 

KSNPC 

1934 9 640/<25  (00),  3  (02) 
^extirpated 

2,485  /  1 
NA NA 

P  (ROW) 

1987 
10 240  /  1 3  (00),  0  (02) extirpated 15/0 NA 

16.0/0 P/ KDOT  (ROW) 
1985 

11 2,500/800 3-fold  decrease 265  /  NA NA 9.43  /  NA P 
1985 

12 2,300/1,846 1.25-fold  decrease 390/4,877 13-fold  increase 5.89/0.378 
USFWS  (ROW) 1939 

13 180/0 extirpated Feb-00 
NA 90.0/0 P 1987 

**14 

15-20(?)/0 extirpated  (?) NA NA 

NA 

P 1989 
***15 

NA/100(03) NA NA/120 NA NA/0.83 P 1998 
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DISCUSSION 

Given  the  state  of  mapping  technology  in  1987  (and  the  passage  of  time)  it  is 
not  surprising  that  maps  derived  through  GI5  apphcations  are  different  from 
the  original  maps.  What  is  of  particular  note  is  the  general  numeric  decline  in 

all  but  one  population  (#5)  of  5.  shoriii.  Populations  #1,  2,  and  4  have  been 
within  the  jurisdiction  of  the  Kentucky  State  Parks  Commission  during  this 

period  of  comparison,  yet  all  three  have  suffered  massive  decline.  An  unequivo- 

cal cause  for  the  decline  of  these  three  and/or  any  other  populations  under  pro- 
tection (i.e..  populations  #5  and  8,  under  the  jurisdiction  of  the  KSNPC,  and 

population  #12,  under  the  USFWS)  is  not  clear 

The  spatial  distribution  patterns  of  the  populations  fall  into  tv^'o  catego- 

ries. The  first  we  term  "linear"  (populations  #1,  3-4,  6-9, 11  and  12).  Several  of 
these  populations  occur  along  either  power  line  or  highway  rights-of-way  (Table 
1),  but  others  occur  in  what  appears  to  be  uninterrupted  habitat  (e.g.  #4)  con- 

forming to  a  linear  pattern.  This  could  be  due  to  localized  edaphic  conditions, 
as  the  preferred  habitat  is  one  with  shallow  soils.  The  second  category  we  refer 

to  as  "polygonal"  (populations  #2  and  #5).  These  habitats  are  continuous  areas 
uninterrupted  by  roads.  The  plants,  however,  are  distributed  discontinuously 

throughout  the  mapped  area,  the  perimeter  of  the  populations  assuming  an 
irregular  geometric  outline.  The  precise  reasons  for  this  difference  in  spatial 
distribution  patterns  is  at  present  unknown  but  could  be  due  to  subterranean 

factors,  e.g.,  rock  shields  underlying  shallow  soils  and  providing  an  unsuitable 

habitat  for  competing  species.  Alternatively,  the  plants'  distribution  could  be 
due  to  seed  dispersal  patterns  of  those  specific  populations.  At  present  both  of 
these  postulates  remain  untested. 

The  results  of  the  stem  count  comparison  are  dramatic.  Numbers  of  stems 

has  decreased  since  1989  for  all  observed  populations  except  #5.  This  popula- 
tion exists  in  an  old  field  that  is  currently  under  the  management  and  owner- 
ship of  the  Kentucky  State  Nature  Preserves  Commission.  The  results  of  the 

area  estimates  are  equally  dramatic,  since  all  of  the  observed  populations  ex- 
cept for  #5  have  decreased  in  area  since  1989.  Population  #1  has  experienced 

the  most  marked  decline,  most  likely  due  to  improper  management  and  in- 

creased development  and  use  of  park  recreation  facilities  by  visitors.  This  popu- 
lation is  now  dissected  into  several  distinct  groups,  each  following  either  a  road 

or  a  power  line  right-of-way  or  a  former  bison  trace  remnant.  The  glade  area 
within  the  park  where  the  plants  were  previously  observed  m  abundance  is 

now  populated  primarily  by  S.  ncmoralh.  A  similar  situation  exists  in  popula- 
tion #2.  The  impact  of  5.  ncmoralis  on  the  long-term  persistence  of  S..shor(ii  is 

not  known,  although  we  have  observed  a  steady  decline  in  these  two  popula- 
tions (Table  1). 

Three  populations  have  been  extirpated,  one  by  natural  means  and  two  by 
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human  intervention.  Population  #13  occurred  in  an  open  field  and  consisted  of 
180  stems  in  1989  (Buchele  et  al.  1989).  The  field  was  subjected  to  mowing  in  the 

early  years  of  the  1990s,  but  in  the  latter  half  of  the  decade  the  field  was  not 

cultivated.  Competition  from  non-native  grasses  (e.g,  Festuca)  and  forbs  (e.g., 
Lespedeza)  have  contributed  to  the  loss  of  this  population.  Population  #6  grew 
in  an  actively  grazed  pasture  and  was  removed  by  the  landowner  in  1988  by 

bulldozing  the  habitat  (USFWS  records  and  D.  White,  pers.  comm.).  In  discus- 
sions with  the  local  landowner  it  was  revealed  that  population  #10  was  elimi- 

nated through  extensive  mowing  of  caulescent  stems  and  the  deposition  of  con- 
crete debris  on  the  persistent  rosettes,  beginnmg  prior  to  1995.  Population  #11 

occurs  along  a  woodland  edge  and  appeared  rather  stable  over  the  period  of 
this  study. 

The  status  of  a  questionable  population  has  also  been  resolved.  Population 
#14  was  first  cited  in  Baskin  et  al.  (2000).  We  were  unable  to  locate  plants  in  the 

field  during  1998  and  1999,  and  there  was  confusion  regarding  the  accuracy  of 
the  original  species  determination  (D.  White,  pers.  comm.).  Records  maintained 

by  the  USFWS  indicated  ca.15-20  stems  of  "Short's  goldenrod"  in  1989,  but  none 
was  found  in  either  1997  or  1998.  Independent  efforts  by  D.  White  (pers.  comm.) 

were  also  unsuccessful.  If  this  population  of  Short  s  goldenrod  ever  existed,  it  is 
clear  that  it  is  now  extirpated. 

In  2000,  a  new  population  was  discovered  by  N.  Drozda  of  the  KSNPC  along 
a  former  bison  trace  (trail)  m  Fleming  County.  This  population  consisted  of 

ca.25  stems,  and  the  plants  were  described  as  "depauperate"  (USFWS  records). 
The  population,  designated  as  #15  in  Table  1,  persisted  into  2003  and  now  con- 

sists of  ca.  100  stems  concentrated  along  the  bison  trace  with  a  few  individuals 
scattered  in  the  adjacent  woods. 

In  1995  seven  "clumps"  of  cultivated  S.  shortii  (originally  obtained  from  a 
Blue  Licks  population)  were  planted  on  the  Indiana  shoreline  of  the  Ohio  River, 

across  from  the  type  locality  at  the  Falls  of  the  Ohio  River  in  an  effort  to  rein- 
troduce the  species  into  suitable  riparian  habitat  (Homoya  1996).  These  plants 

were  lost  in  the  following  year  due  to  increased  water  flow  from  winter  runoff 

(D.  White,  pers.  comm.).  A  recent  report  describes  a  population  of  Short's  gold- 
enrod in  Indiana  (wwwm.gov/dnr/public/novdecOl/newsl.htm).  This  is  the 

first  verified  record  of  Short's  goldenrod  outside  of  Kentucky  (a  voucher  speci- 
men has  been  deposited  at  MOBOT),  the  site  occurring  within  a  former  migra- 
tion pattern  of  the  extinct  eastern  woodland  bison  {Bison  hison  L.).  This  could 

represent  a  very  old  population  that  has  been  genetically  isolated  from  the  Ken- 
tucky populations  for  perhaps  several  centuries.  Alternatively,  this  population 

could  consist  of  escaped  colonizers  from  the  1995  effort  to  reintroduce  the  plants 

in  Indiana,  as  the  newly  discovered  population  is  ca.  50  nautical  miles  down- 
stream from  the  attempted  reintroduction.  Genetic  analyses  of  samples  from 
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both  the  Kentucky  and  hidiana  populations  are  now  underway  in  an  effort  to 
resolve  this  issue. 
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ABSTRACT 

For  the  past  live  years,  the  Woodlot  Forestry  Research  and  Development  Program  at  North  Carolina 

State  University  has  been  assisting  with  the  implementation  of  the  Land  Condition  Trend  Analysis 

(1.-CTA)  program  at  Camp  Butner.  A  plant  inventory  has  been  an  ongoing  aspect  oi  associated  re- 

search. This  checklist  represents  a  preliminary  inventory  of  the  flora  of  the  site,  cotn prising  78  fami- 
lies, 178  genera,  and  241  species, 

RESUMEN 

En  los  cinco  anos  anteriores.  el  Woodlot  Forestr\'  Researcin  and  Development  Program  de  la  Univer- 
sidad  del  Estado  de  Carolina  del  Norte  ha  estado  ayudando  con  la  implementacion  del  programa 

Land  Condition  Trend  Analysis  (LCTA)  en  Camp  Butner  El  inventario  vegetal  ha  sidounaspectode 

la  investigacion  asociada.  Este  iistado  representa  un  inventario  preliminar  de  la  flora  local,  que 

comprende  78  familias,  178  generos,  y  241  especies. 

The  Camp  Butner  National  Guard  Training  Site  ('Camp  Butner')  in  Durham  and 
Granville  counties,  North  Carolina  comprises  1975  hectares  and  includes  pine 

plantations,  mixed  pine-hardwood  forests,  and  bottomland  hardwood  torests. 

For  the  past  five  years,  the  Woodlot  Forestry  Research  and  Development  Pro- 
gram at  North  Carolina  State  University  has  been  assisting  with  the  implemen- 

tation of  the  Laiid  Condition  Trend  Analysis  (LCTA)  program  at  Camp  Butner 

(WFRDP  2003).  The  Land  Condition  Tt-end  Analysis  (LCTA)  inventory  was 
instituted  by  the  US  Army  Construction  Fngmeering  Research  Laboratory 
(USACERL)  in  order  to  monitor  the  natural  resources  on  military  installations 

and  to  provide  information  lor  making  sound  training  and  land  management 
decisions  (Tazik  et  al.  1992).  In  association  with  annual  vegetation  monitoring, 

land  use  assessment,  and  wildlile  monitoring,  a  plant  inventory  has  also  been 

an  ongoing  aspect  ot  research  at  Camp  Butner  since  2001.  This  checklist  repre- 
sents a  preliminary  inventory  ol  the  1  lora  ol  the  site. 

METHOD.S 

To  inventory  the  vascular  plants  of  Camp  Butner,  the  site  was  visited  numer- 
ous times  between  2001-2003.  Principal  collectors  of  the  flora  associated  with 

our  project  include:  C.  Wiecek,  V.  Miller,  C.  Sheats,  and  K.  Summitt.  Batson  (1952) 

SIDA21(2):1131-n39.2004 
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also  collected  in  the  area.  Collected  specimens  were  pressed  and  dried  using 

standard  herbarium  techniques  and  identified  using  the  collections  of  the  North 
Carolina  State  University  Herbarium  (NCSC). 

RESULTS  AND  DISCUSSION 

Seventy-eight  families,  178  genera,  and  241  species  are  currently  known  from 
Camp  Butner  (Table  1).  Ruellia  purshiana  Fern.  (Acanthaceae)  is  known  from 
the  site  (M.  Franklin,  pers.  comm.),  but  has  not  been  collected.  Taxa  are  arranged 

alphabetically  within  the  major  subgroups  of  ferns,  gymnosperms,  dicots,  and 
monocots.  The  number  ol  genera,  then  species  follows  each  family  name.  Brief 

habitat  descriptions  follow  each  species  entry  when  available.  Landscape  lea- 
tures  for  the  site  are  discussed  by  Hall  (1995).  Taxonomy  follows  APGIl  (APG 
2003).  Nomenclature  primarily  follows  LJSDA,  NRCS  (2002).  Specimens  are 

deposited  at  NCSC,  unless  otherwise  indicated. 

The  composition  of  the  flora  is  typical  for  central  North  Carolina— the  site 
hosts  mixed  second  growth  woodlands,  pine  plantations,  and  clearcuts  (see  also 
Palmer  1990;  Hall  1995).  However,  compared  to  other  near  sites,  the  flora  of  Camp 

Butner  is  noticeably  depauperate  (Table  2).  The  flora  of  Umstead  State  Park, 

which  is  somewhat  larger  than  Camp  Butner,  includes  about  three  times  as 

many  species  (Sawyer  f968).  Even  floras  of  sites  smaller  by  an  order  of  magni- 
tude comprise  f.5  to  2  times  as  many  species  (Table  2).  We  suspect  two  main 

reasons  to  explain  the  relative  species  poorness  of  the  Camp  Butner  flora.  The 
majority  of  the  site  was  not  forested  as  late  as  1950  based  on  black  and  white  (1 

to  60,000)  photography  flown  by  the  US  Army  m  November,  1950.  The  site  now 
hosts  forests  that  are  under  higher  disturbance  regimes  from  military  land  use 

than  "nature  preserves"  such  as  Durant  Park  (Skean  1982)  or  Umstead  State  Park 
(Sawyer  1968).  Prior  to  its  current  ownership,  Camp  Butner  lands  were  in  to- 

bacco cultivation  and  pastures,  as  well  as  host  to  a  WWII  prisoner  of  war  camp 
and  artillery  range. 

Sampling  intensity  could  also  be  an  important  factor  Based  on  comparisons 

with  other  floras  (Table  3),  it  appears  evident  that  several  large  families,  includ- 
ing Asteraceae,  Fabaceae,  Cyperaceae,  and  Poaceae,  remain  undersampled  in  our 

study  and  that  future  efforts  must  concentrate  on  increasing  representation. 

FERNS  AND  ALLIES 

ASPLENI ACEAE  1  /I  DENNSTAEDTI ACEAE  2/2 

Asplenium  platyneuron  (L)  B.S.P,  {Sheats  106;       Dennstaedtia  punctilobula  (Michx.)  T  Moore 

Wiecek68)  Pine-hardwood  mix.  (Sheats  92) 

Pteridium  aquilinum  (L.)  Kuhn  [Sheats  138)  Pine 
forest. 

BLECHNACEAE1/1 

Woodwardia  areolata  (L)  T,  Moore  (Sheats  107) 

Pine-hardwood  mix.  DRYOPTERIDACEAE  3/3 

Athynum  filix-femina  (L.)  Roth  ssp.  asplenioides 
(Michx.)  Hulten  (Summitt  148)  Near  stream. 
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Table  1.  Summary  of  numbers  of  families,  genera,  and  species  of  Camp  Butner. 

Ferns  and  allies  Gymnosperms  Dicotyledons  Monocotyledons  Total 

Families      8  2  58  10  78 

Genera       11  2  139  26  178 

Species       11  4  192  34  241 

Table  2. Comparative  floristics  of  Camp  Butner  to  other  sites  (F  =  families;G  =  genera;S  =  species). 

Camp  Butner^        Yates  Mill  Durant  Nature       White  Pines  Umstead 

Pond^  ParM  Natural  Area"        State  Park^ 

(ca.4880ac)  (ca.lSOac)  (ca.237ac)  (ca.242ac)  (ca.5439ac) 

F        GSF        GSF        GSF        GSF        GS 

Ferns  and  allies      8        11       11     8        11       15    8        13      18    8        14      19    9        14      15 

Gymnosperms       224224224226224 

Dicotyledons         58      139    192  72      164    247  83      206    337  86      241     398  92      290    529 

Monocotyledons    10      26      34     1 1       56      96     1 1       75      12814      73      13915      90      186 

Total  78       178    241   93      233    362  104    296    487  110    330    562  118    396    734 

'Present  study;  ̂ Jonesd  971  );5kean  (1982);"Swab  (1990);  ̂ Sawyer  (1968). 

Table  3.  Comparison  of  species  richness  of  four  large  families  at  Camp  Butner  and  other  sites. 

Camp  Butner^       Yates  Mill  Pond^        Durant  Nature  Park^         White  Pines  Natural  Area'' 

66 

30 

28 

64 

'Present  study; -Jones  (1971);-'Skean  (1982); "Swab  (1990). 

Onoclea  sensibilis  L{Summitt  153)  Near  stream.  POLYPODIACEAE  1/1 

Polystichum  acrostichoides  (Michx.)  Schott  P/eope/f/spo/ypod/o/c'es  (L.)  Andrews  &Windham 
(Summitt  163;  Wiecek  63)  Near  stream;  Pine  {Sheats  203)  Bottomland  hardwoods. 

plantation.  THELYPTERIDACEAE  1/1 

LYCOPODIACEAE  1/1  Thelypterts  noveboracensis  (L.)  NieuwI.  {Summitt 

Lycopodium  digitatum  Dill,  ex  A,  Braun  [Sheats  223)  Near  stream. 

95)  Pine-hardwood  mix. 

^...,,K,r.«^nA.-,/,  GYMNOSPERMS 0SMUNDACEAE1/1 

Osmunda  cinnamomea  L.  {Summitt  222)  Near  CUPRE5SACEAE  1/1 

stream.  Juniperus  virginiana  L  {Sheats  98)  Pine-hardwood 
mix. 

Asteraceae 36 35 
54 Fabaceae 

22 
21 30 

Cyperaceae 3 16 
24 Poaceae 20 

47 
62 
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PINACEAE1/3 

Pinusechinata  P.Mill.(5/ieaf5  94)  Pine-hardwood 

upland  mix. 
Pinus  taeda  L.  {Sheats  136)  Pine  forest. 

Pinus  virgiivana  P  M\\\.  (Sheats  127)  Pine  forest. 

ANGIOSPERMS 

BASAL  ANGIOSPERMS  AND 

EUDICOTS 

ACANTHACEAE  1/1 

Ruellia  caroliniemis  (J.F.  Gmef)  Steud.  [Summitt 

218)  Roadside. 

AD0XACEAE1/3 

Vibunium  acerifolium  l.{Summitt213)  Near  lake. 

Viburnum  prunifolium  l.iBatson  1274,  DUKE) 

Viburnum  rafinesquianum  J. A.  Schultes  {Sheats 

U7)  Bottomland  hardwoods. 

ALTINGIACEAE1/1 

Liquidanibur  styraciflua  L.  {Sheats  77)  Upland 
hardwood  mix. 

ANACARDIACEAE2/2 

Rhuscopallina  I. {Sheats  1 15)  Upland  hardwoods. 

Toxicodendron  radicans  (L.)  Kuntze  {Sheats  101) 

Pine-hardwood  mix. 

ANN0NACEAE1/1 

Asimina  parviflora  (Michx.)  Dunal  {Wiecek  15) 

Bottomland  hardwood  forest. 

APOCYNACEAE  2/2 

Apocynum  cannabinum  L  {Summitt  210)  Road- 
side. 

Asclepias  tuberose  L.  {Sheats  175)  Roadside/pine 
mix. 

AQUIF0LIACEAE1/2 

Ilex  deadua  Walt,  {Batson  1029,  DUKE) 

Ilex opaca  Sol.  {Sheats  113)  Upland  hardwoods. 

ARIST0L0CHIACEAE1/4 

Hexastylis  lewisii  (Fern.)  H.L.  Blomq.  &  Oost. 

{Batson  s.n.)  Bluff. 

Hexastylis  minor  (Ashe)  H.L.  Blomq.  {Wiecek  14) 
Bottomland  hardwood  forest. 

Hexastylis shuttleworthit  (Britten  &  Baker  f)  Small 

{Survmitt  131)  Lake  edge. 

Hexastylis  virginica  (L.)  Small  {Sheats  75) 

ASTERACEAE  27/36 

Achillea  millefolium  L.  {Sheats  125,  Sheats  176; 

Summitt  125)  Roadside. 

Ambrosia  artemisiifolia  L,  {Wiecek  39)  Upland 

hardwoods. 

Antennaria  plantaginlfolia  (L.)  Richards  {Batson 
1314, Dum 

Anthemis  arvensis  i.  {Sheats  212)  Roadside. 

Bidens  aristosa  (Michx.)  Britt.  {Miller 27)  Xeric  site, 

near  erosion  monitoring  plot. 

Chrysogonum  virginlanum  L. (Sheats 81  ;Summitt 

81 )  Roadside  slopes;  near  stream. 

Chrysopsis  mariana  (L)  Ell.  {Miller  26;  Wiecek  47) 

Upland  hardwoods;  Xeric  site,  near  erosion 

monitoring  plot,  clearing. 

Cirsium  horndulum  Michx,  {Summitt  204;  Sheats 

126)  Roadside. 

Conyzo  canadensis  (L.)  Cronq.  {Sheats  221) 

Coreopsis  auriculata  L{Sheats86)  Alluvial  forest. 

Elephantopus  tomentosus  i.{Batson  /290, DUKE) 

Erechtites  hieracifolia  (L.)  Raf  ex  DC.  {Shears  222) 

Erigeron  annuus  (L.)  Pers.  {Sheats  108)  Upland 
hardwoods. 

hupatorium  capillifolium  (Lam.)  Small  {Wiecek  71) 
Pine-hardwood  mix. 

Eupatorium  hyssopifolium  L.  {Batson  655,  fJUKE) 

Eupatorium  rotundifolium  i.  (Sheats  183;  Wiecek 

3)  Pine  plantation/roadside. 

Helenlum  amarum  (Raf)  H.  Rock  {Sheats  167, 

Sheats  179;Summitt220)  Roadside;  pine  mix. 

Helenlum  autumnale  L.  (Sheats  178)  Roadside/ 

pine-hardwood  mix, 
Hieracium  gronovii  L.  (Wiecek  5,  Wiecek  48) 

Loblolly  pine  plantation  and  clearings;  Up- 
land hardwoods, 

Hieracium  venosum  L  {Sheats  73)  Pine-hardwood 
mix. 

Krigia  virginica  {l.)V\/\\\d. (Summitt 206)  Roadside, 

Leucanthemum  vulgare  Lam. (Summitt 60;  Wiecek 

60)  Roadside;  Pine  plantation. 

Llatris  squarrosa  (L.)  Michx.  (Sheats  199)  Pine- 
hardwood  mix/roadside. 

Packera  anonyma  (Wood)  W.A.Weber  &  A.  Love 

(Summitt  166)  Roadside. 

Pluchea  foetida  (L.)  DCdSheats  140)  Pine  forest. 

Pseudognaphalium  obtusifolium  (L.)  Milliard  & 

Burtt  (Summitt  117;  Wiecek  7)  Roadside; 

bblolly  pine  plantation 

Seriocarpus  asteroides  (L.)  B.S.R  (Sheats  137, Sheats 

172;  Summitt 221)  Roadside/pine- mix. 
Solidago  caesia  L.  var.curf/s/V  (Torr.&  Gray)  Wood 

(Wiecek 52)  Upland  hardwoods. 
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Solidago  canadensis  L.  var.  scabro  Torr.  &  A.  Gray 

(Sofson  640,  DUKE) 

Solidago  nemoralis  Ait.  {Batson  625,  DUKE) 

Solidago  odora  Ait,  (Sheats  207)  Roadside. 

Solidago pinetorum  Small  (Sheats  163)  Roadside. 

Solidago  roanensis  Porter  {Miller  23)  Xeric  site, 

nearerosiori  monitoring  plot. 

Solidago  speciosa  Nutt.  var. erecto  (Pursh)  MacM. 

{Wiecei<58)  Slope  near  creek 

Sympliyotriclium  dumosum  (L.)  Nesom  [Wiecek 

44)  Upland  hardwoods. 

Taraxacum  officinale  G.H.  Weber  ex  Wiggers 

[Summitt  183)  Roadside. 

BALSAMINACEAE  1/1 

Impatiens    capensis 

Creekside. 

1eerb.    [Shieats   223) 

BETULACEAE  5/5 

Ainus  serrulata  (Ait.)  Willd. (Summ/tf  207)  Stream- 
side. 

Betula  nigra  l.iSfieats  193:Summitt21  i)  Bottom- 
land hardwoods;  streamside. 

Carpinus  caroiinianaWa\t{Sheats  91)  Pine-hard- 
wood upland  mix. 

Cory/us  omer/cano  Walt.  (A4/7/er20)  Xeric  site, near 

erosion  monitoring  plot 

Ostrya  virginiana  (R  Mill.)  K.  Koch  (Summitt  214) 
Near  lake. 

BIGNONIACEAE1/1 

Campsis  radicans  (L.)  Seem,  ex  Bureau  (Sheats 

103, Sheats  194)  Pine-mix. 

BRASSICACEAE4/4 

Barbarea  verna  (P  Mill.)  Aschers.  (Summitt  129) 

Roadside. 

Cardamine  hirsuta  L.  (Summitt  187)  Roadside 

near  stream-crossing. 
Draba  verna  L.(Summitt  18f>)  Roadside. 

Teesdatia  nudicaulis  (L.)  ̂lX.f. (Summitt  186)  Road- 
side. 

CAMPANULACEAE  1/4 

Lobelia  cardinalis  L.  (Wiecek  35)  Knap  of  Reeds 
Creek, 

Lobelia  inflata  I. (Wiecek  4)  Loblolly  pine  planta- 
tion. 

Lobelia  puberula  Michx.  (Wiecek  38)  Knap  of 
Reeds  Creek 

Lobelia  spicata  Lam.  (Sheats  109)  Upland  hard- 
woods. 

CAPRIFOLIACEAE  1/1 

Lonicera }aporVica"\\M\r\b, (Sheats  96)  Pine-hard- 
wood  mix. 

CARYOPHYLLACEAE  2/2 

Cerastium  fontanum  Baumg.  ssp.  vulgare  (Hart- 

man)  Greuter  &  Burdet  (Summitt  179)  Road- 
side. 

Scleranthus  annuus  L.  (Sheats  214)  Roadside/ 

pine-mix. 
CISTACEAE1/1 

Lechea  pulchella  Haf.  (Sheats  198) 

CLUSIACEAE1/4 

Hypericum  gentianoides  (L.)  B.S.P.  (Sheats  197) 
Quarry. 

Hypericum  hypericoides  (L.)  Crantz  (Sheats  144, 
Sheats  186;  Wiecek  6,  Wiecek  19)  Loblolly  pine 

plantation;  bottomland  hardwood  forests/ 
roadside. 

Hypericum  nudiflorum  Michx.  ex  Willd.  (Sheats 

201)  Bottomland  hardwoods. 

Hypencum punctatum  Lam. (Sheats  189;Surnmitt 
217)  Bottomland  hardwoods;  roadside. 

C0NV0LVULACEAE1/1 

ipomoea  pandurata  (L.)  G.EW.  Mey.  (Miller  32; 

Sheats  173)  Xeric  site,  near  erosion  monitor- 

ing plot;  roadside/pine  mix. 

C0RNACEAE1/1 

Camus  florida  L.  (Sheals  80;Summitt  156)  Pine- 
hardwood  mix;  roadside. 

EBENACEAE1/1 

Diospyros  virginiana  L.  (Sheats  218)  Pine  mix. 

ERICACEAE  6/8 

Chimaphila  maculata  (L.)  Piirsh  (Sheats  111; 

Summitt  82)  Upland  hardwoods. 

Gaylussacia  frondosa  (L.)  Torr.  &  Gray  ex  Torr. 

(Summitt  21 5) 

Leucothoe  racemosa  (L.)  Gray  (Wiecek  16)  Bot- 
tomland hardwood  forest 

Oxydendrum  arboreum  (L.)  DC.(Sheats  88, Sheats 

142, Sheats 220)  Pine-hardwood  upland  mix; 
bottomland  hardwoods. 

Rhododendron     periclymenoides     (Michx.) 

Shinners  (Sheats  89) 

Vaccinium  fuscatum  Ail.  (Summitt  84)  Upland 

hardwoods. 

Vaccinium  pallidum  Ait.  (Sheats  119,  Sheats  209) 
Pine  forest. 
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Vaccinium stamineum  l.iSummitt  145;Wiecek62) 

Roadside;  Pine  plantation. 

EUPHORBIACEAE2/3 

Chamaesyce  maculata  (L.)  Small  {Sheats  165) 

Upland  hardwoods. 

Euphorbia  corollata  L.  {Sheati  188)  Bottomland 
hardwoods. 

Euphorbia  marginata  Piirsh  {Wiecek  37)  Knap  of 
Reeds  Creek 

FABACEAE  16/22 

Albizia julibrissin  Du razz. (S/ieofs  }77)  Roadside. 

Amphicorpaeo  bracteata  (L.)  fern.{Wiecek  40) 

Upland  hardwoods. 

Centrosema  virginianurn  (L.)  Benlh.iSheats  21 1) 

Cercis  canader-isis  i.{Sheats  104) 
Chamaecrista  fasciculata  (Michx.)  Greene  (Sheats 

157)  Pine  forest. 

Chamaecrista  nictitans  (L.)  Moench  {Miller  21) 

Xeric  site,  near  erosion  monitoring  plot, 

Cydsus  scoparius  (L.)  Link  {Sheats  168)  Pine  mix. 

Desmodium  nudiftorum  (L.)  DC,  {Summitt  216) 

Roadside  near  lake. 

Desmodium  paniculatum  (L.)  DC,  [Batson  929, 
DUKE) 

Desmodium  rotundifolium  DC.  (Wiecek  43)  Up- 
land hardwoods. 

Galactia  volubilis  (L.)  Britt,  (Batson  980,  DUKE) 

Gleditsia  triacanthos  L.  {Sheats  123)  Pine- hard- 
wood mix. 

Lespedeza  bicolor  Turcz.  {Sheats  174,  Sheats  210; 

Wiecek  8)  Clearcut;  roadside/pine-mix. 

Lespedeza  cuneata  (Dum.-Cours.)  G,  Don  {Miller 

22;Sheats  161)  Roadside;  xeric  site,  near  ero- 

sion monitoring  plot. 

Lespedeza  procumbens  Michx.  {Miller  31)  Xeric 

site,  near  erosion  monitoring  plot. 

Lespedeza  virginica  (L.)  Britt.  {Miller  30)  Xeric  site, 

near  erosion  monitoring  plot. 

Pueraria  montana  (Lour.)  Merr.  {Sheats  164)  Up- 
land hardwoods. 

Robinia  pseudoacacia  I.  {Sheats  192)  Bottomland 

hardwoods. 

Strophostyles  umbellala  (Muhl.  ex  Willd.)  Britt. 

{Miller 28;Sheats  187)  Xeric  site,  near  erosion 

monitoring  plot;  bottomland  hardwoods/ 
roadside. 

Stylosanthes  biflora  (L.)  B.S.P{S/-)eflfs  180)  Roadside. 
Tephrosia  virginiana  (L.)  Pers.(Summ/rf  172)  Road- 

side. 

Wisteria  sinensis  (Sims)  DC.{Summitt89)  Roadside. 

FAGACEAE  2/9 

Fagus  granditolia  Ehrh.(S/)ea(5  78)  Upland  slopes. 

Quercus albaL{Sheats  76)  Upland  hardwood  mix. 

Quercus  falcata  Mic\ix.  {Sheats  134)  Pine  forest. 

Quercus  manlandica  Muenchh. {Sheats  181)  Pine- 
hardwood  mix. 

Quercus  rvontana  Wiild.  (Sheats  87)  Dry  oak- 
hickory  mix. 

Quercus  phellos  i.  (Sheats  128)  Pine  forest. 

Quercus  rubra  L.  {Sheats  79)  Upland  hardwood 
mix. 

Quercus  sfe//ofoWangenh.(S/ieafs  135)  Pine  forest. 

Quercus  velutina  Lam.  {Sheats  21 3) 

GENTIANACEAE1/1 

Sabatia  angularis  (L.)  Pursh  {Sheats  190;  Wiecek 

1)  Bottomland  hardwoods;  loblolly  pine 

plantation. 
HAMAMELIDACEAE1/1 

Harvarvelis  virginiana  l.{Wiecek  17)  Bottomland 
hardwood  forest 

JUGLANDACEAE2/3 

Caryaalba  (L.)  Nutt.ex  B\.  {Sheats  97, Sheats  149, 

Sheats225)  Upland  forest;botlomland  hard- 
wood forest;  pine  forest. 

Carya  glabra  (PMill.)  Sweet  [Summitt 212)  Road- 
side near  lake. 

Juglans  nigra  l.{Shea!s  122,  Sheats  151)  Pine  for- 

est; pine-hardwood  mix. 

LAMIACEAE  4/7 

Prunella  vulgaris  L,  {Miller  24;  Summitt  24)  Xeric 

site.near  erosion  monitoring  plot; roadside. 

Pycnanthemum  muticum  (Michx.)  Pers.  {Sheats 

185)  Bottomland  hardwoods. 

Pycnanthemum  pycnanthemoides  (Leaven- 

worth) Fern.  {Wiecek  10)  Bottomland  hard- 
wood forest 

Pycnanthemum  tenuifoliumSch!ad.  (Sheats  184) 

Pine  plantation/roadside. 

Salvia  lyrata  L.  (Summitt  209)  Roadside. 

Scutellaria  elliptica  Muhl,  ex  Spreng.  (Sheats  1 10) 

Upland  hardwoods. 

Scutellaria  integrifolia  L.  {Wiecek  69)  Pine-hard- 
wood  mix. 

LAURACEAE1/1 

Sassafras  albidum  (Nutt.)  Nees  {Sheats  1 12, 

Sheats  146)  Bottomland  hardwoods;  upland 
hardwoods. 



KRINGS  AND  FRANKLIN,  VASCULAR  FLORA  OF  CAMP  BUTNER,  NORTH  CAROLINA 
1137 

LINACEAE1/1 

Linum  sulcatum  Riddell  var.  sulcatum  {Batson 

/O;  J,  DUKE) 

MAGN0LIACEAE1/1 

Llnodendron  tulipifera  L{Sheats83)  Upland  oak- 
hickory  mix, 

MELAST0MATACEAE1/1 

Rhexia  mariana  LiSheats  17l;Summitt  171)  Pine 

mix;  roadside, 

MORACEAE  2/2 

Madura  pomifera  (Raf)  Schneid.  [Sheats  102) 

Pine-hardwood  mix. 

Moras  rubra  L.  [Sheats  124)  Pine-hardwood  mix. 

NYSSACEAE1/1 

Nyssa  sylvatica  Marsh.  [Sheats 226; Summitt  2 1 9) 

Pine  hardwood  mix;  near  stream. 

0LEACEAE1/1 

Fraxinus  americana  L.  [Batson  1 14 1,  DUKE) 

ONAGRACEAE2/3 

Ludwigia  decurrens  Walt.  [Sheats  224) 

Oenothera  biennis  L.  [Summitt  132)  Ditch. 

Oenothera  fruticosa  l-[Sheats  93)  Roadsides. 

OROBANCHACEAE  3/3 

Agalinis purpurea  (L.)  Pennell  [Wiecek46)  Upland 
hardwoods. 

Aureolaria  virginica  (L.)  Pennel!  [Sheats  191)  Bot- 
tomland hardwoods. 

Epifagus  virginiana  (L.)  W.  Bart.(H//ece/c56)  Slope 
near  creek 

0XALIDACEAE1/3 

Oxalis  corniculata  L.  [Wiecek  54) 

Upland  hardwoods. 

Oxalis  stricta  L[Sheats205;Summitt  170)  Roadside. 

Oxalis  violacea  L.  [Summitt  191;  Wiecek  36)  Knap 

of  Reeds  Creek;  near  stream. 

PAUL0WNIACEAE1/1 

Paulownia  tomentosa  (Thunb.)  Sieb.  &  Zucc,  ex 

Steud.  [Sheats  150)  Pine  forest. 

PHRYMACEAE1/1 

Mimulus  alatus  Ait.  [Sheats  200)  Bottomland 

hardwoods. 

PHYT0LACCACEAE1/1 

Phytolacca  americana  L  [Sheats  139)  Pine  forest. 

PLANTAGINACEAE2/4 

Nuttallanthus  canadensis  (L.)  D.A.  Sutton 

[Summitt  195)  In  clearcut. 

Plantago  aristata  M\chx.  [Sheats  152)  Pine  forest. 

Plantago  rugelii  Dene.  [Sheats  206)  Roadside. 

Plantago  virginica  l.  [Summitt 208)  Roadside. 

PLATANACEAE1/1 

Platanus  occidentalis  L[Sheats  90)  Alluvial  forest 

(streamside). 

P0LYGALACEAE1/1 

Polygala  curtissii  Gray  [Sheats  169;  Summitt  9; 

Wiecek  9)  Clearcut;  roadside. 

P0RTULACACEAE1/1 

Claytonia  virginica  L[Summitt  193)  Along  creek. 

RANUNCULACEAE4/4 

Hepatica  nobllis  Schreb.  var.  obtusa  (Pursh) 

Steyermark  [Sheats  1 14;Summltt  188)  Upland 

hardwoods; along  streambank. 

Ranunculus  abortivus  L[Summitt  182)  Grass/pine 

border. 

Thalictrum  thalictroides  (L.)  Eames  &  Boivin 

[Summitt  189)  Streambank 

Xanthorhiza  simpliclssima  Marshall  [Sheats  202) 

Creekside. 

ROSACEAE  10/12 

Amelanchler  arborea  (Michx.  f)  Fern.  [Summitt 

1 14,  Summitt  224)  Forest  edge. 

Crataegus  flava  Ait.  [Sheats  133)  Pine  forest. 

Fragaria  virginiana  Duchesne  [Batson  /44,DUKE) 

Malus  angustlfolia  (Ait.)  hA\chx.[Sheats208)  Pine- 
hardwood  mix. 

Porteranthus  trifoliatus  (L.)  Britt. (S/ieats  74)  Pine- 
hardwood  mix. 

Potentilla  canadensis  L,  [Sheats  84,  Summitt  85) 

Roadside. 

Potentilla  simplex  Michx.  [Batson  738,  DUKE) 

Prunus  serotina  Ehrh.  (S/ieats  162)  Roadside. 

Pyrus  communis  l.[Sheats  154)  Pine  forest. 
Rosa  Carolina  L.  [Batson  878,  DUKE) 

Rubus  argutus  Link  [Summitt  137)  Roadside. 
Rubus  trivlalis  hfWchx. [Sheats  82) 

RUBIACEAE  4/6 

Diodia  teres\Na\l.[Miller 29; Sheats 204)  Roadside. 

Xeric  site,  near  erosion  monitoring  plot 

Galium  circaezons  Michx.  [Wiecek  1 1,  Wiecek 41) 

Bottomland  hardwood  forest;  Upland  hard- 
woods. 

Galium  pilosum  Ait.  [Sheats  130)  Bottomland 
hardwoods. 

Galium  triflorum  Michx.  (l4//ece/< 42)  Upland  hard- 
woods. 
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Houstoniacaerulea  LiSummitt  ISO.Summitt  181) 

Roadside. 

Mitchella  repens  i.(Wiecek64)  Pine  pianlation. 

SALICACEAE1/1 

Salix  nigra  Marsh. {Sheats  141)  Bottomland  hard 
woods. 

SAPINDACEAE1/1 

Ace!  fubnim  \  .  (Sheats  72)  Pine-laardwood  mix. 

SAXIFRAGACEAE1/1 

Heuchera  americana  L.  {Summitt  159)  Near 

streambank. 

SIMAR0UBACEAE1/1 

Ailanthusaltiisima  (P. Mill)  Swingle  {Sheats  160) 
Roadside 

SOLAN  ACEAE  1/1 

Solarium  camilnense  L.  (Sheats  1 16)  Pine  forest, 

SYMPLOCACEAE  1/1 

Symplocos  tlnctorio  (L.)  L'Her.  (S/ieofs  196)  Pine- 
hardwood  mix/roadside. 

ULMACEAEl/1 

Ulmus  oiata  Michx.  [Batson  797,  DUKE) 

VIOLACEAEl/2 

Viola  X  priniuliloiia  L.  (pro  sp.)  [lanceolala  x 

macloskeyi]  {Summitt  143)  Roadside, 

Viola  tricolor  L.  (Summitt  184)  Roadside. 

VITACEAE  2/3 

Parthenocissus  quinquefolia  (L,)  Planch.  (Batson 

/043,  DUKE) 

Vitis  aestivalis  Michx. (Batson  1044,  DUKE) 

Vitis  rotundifolia  Michx,  {Wiecek  65)  Pine-hard 
wood  mix. 

MONO  COTS 

ALLIACEAEl/2 

Allium  ampeloprasum  I.  (Sheats  159) 

Allium  vineale  i. (Summitt  158)  Near  streambank, 

AMARYLIDACEAEl/1 

Narcissw,  sp.  (Summitt  75)  Roadside. 

C0MMEL1NACEAE1/1 

Commelina  communis  L.  (Wiecek  34)  Knap  of 
Reeds  Creek 

CYPERACEAE3/3 

Carex  crinila  lam. (Wiecek  18)  Bottomland  hard- 
wood forest 

Cyperus  retrorsus  Chapman  (Sheats  219) 

Sclrpus  cyperinus  (L.)  Kunth  (Wiecek  55)  Upland 
hardwoods. 

IRIDACEAE2/2 

ins  verna  i.(Sheats  156,  Sheats  182)  Pine  planta- 
tion/roadside. 

Sisyrinchium  angustifolium  P.MiW. (Summitt 205) 
Roadside. 

LILIACEAEl/1 

Erythronlum  americanum  Ker-Gawl,  (Summitt 
190)  Lake  edge. 

MELANTHIACEAEl/1 

Trillium  catesbaei  Ell.  (Sheats  85) 

ORCHIDACEAE2/3 

Qoodyera  pubescens  (Willd.)  R.  Br,  ex  Ait.  f. 

(Summitt  192)  Along  creek. 

Splranthes  cemua  (l.)  L.C.  Rich,  (Wiecek  59)  Pine 

plantation, 
Splranthes  praecox  (Walt.)  S.  Wats,  (Wiecek  57) 

Slope  near  creek 

POACEAE  13/20 

Andropogon  ternarius  Michx.  (Wiecek  70)  Pine- 
hardwood  mix, 

Chasmanthlum  latifolium  (Michx.)  Yates  (Wiecek 

12)  Bottomland  hardwood  forest. 

Chasmanthlum  laxum  (L.)  Yates  (Wiecek 49)  Up- 
land hardwoods. 

Chasmanthlum  sessiliflorum  (Poir.)  Yates  (Wiecek 

53)  Upland  hardwoods, 

Danthonia  sencea  Nutt,  (Sheats  1 18)  Pine  forest/ 

roadside. 

Danthonia  splcata  (L.)  Beauv,  ex  Roemer  &  J, A. 
Schultes(ear5oni3S,DUKE) 

Dichanthellum  iaxiflorum  (Lam,)  Gould  (Sheats 

2 15;  Batson  475,  DUKE) 

Dichanthellum  sphaerocarpon  (Ell,)  Gould 

(Wiecek  2)  Loblolly  pine  plantation. 

Echinochloa  crus  galli  (L)  Beauv.  (Sheats  227) 

Elymus  hystrix  L(Sheats  120)  Pine  forest. 

Holcus  lanatus  I.  (Sheats  153) 

Microstegium  vimlneum  (Trin,)  A, Camus  (Sheats 

100]  Wiecek  67)  Pine-hardwood  mix;  Pine- 
hardwood  mix, 

Panicum  anceps  Michx.  (Sheats  217;  Wiecek  51) 

Upland  hardwoods; roadside. 

Panicum  dichoiomiflorum  Michx,  (Wiecek  61) 

Pine  plantation. 

Paspalum  florldanum  Michx. (Miller 33)  Xeric  site, 

near  erosion  monitoring  plot. 
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Paspalum  notatum  Fluegge  {Sheats  216)  Road-       Schizachyrium  scoparium  (Michx.)  Nash  {Wiecek 
side.  45;Batson406,  DUKE)  Upland  hardwoods. 

Pennisetum  glaucum  (L.)  R.  Br.  {Wiecek  66)  Pine- 
hardwood  mix. 

Saccharum  brevibarbe  (Michx.)  Pers,  van  confer 

turn  (Ell.)  R.Webster  (ly/ece/; 50)  Upland  hard- 
woods. 

SMILACACEAE1/1 

Smilax  rotundifolia  L.  {Sheats  99)  Pine-hardwood 
mix. 
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ABSTRACT 

Tributaries  flowing  into  Kisatchie  Bayou  in  southwestern  Natchitoches  Parish,  Louisiana  are  char- 
acterized by  clear  flowing  water  and  white  sand  bottoms,  in  places,  sandstone  or  siltstone  creek  beds 

emerge  durmg  normal  water  levels  but  quickly  become  inundated  during  periods  of  rain.  These 

emergent  creek  beds  provide  a  unique  microhabitat  that  hosts  a  distinctive  flora.  A  total  of  70  spe- 

cies representing  30  families  and  52  genera  were  discovered  in  this  base-line  vascular  plant  survey  of 

these  emergent  creek  beds.  With  few  exceptions,  the  plant  species  here  appear  to  be  well-adapted  lor 
life  in  this  challenging  microhabitat. 

Ki:Y  Words:  Kisatchie  Bayou,  plant  microhabitat.  vascular  flora  survey 

RbSUMHN 

Los  af  luentes  que  discurren  por  Kisatchie  Bayou  en  el  sudoeste  de  Natchitoches  Parish,  Luisiana  se 

caracterizan  por  el  agua  clara  que  f  luye  y  los  londos  de  arena  blanca.  En  algunos  lugares.  los  bancos 

de  arenisca  o  aluviones  emergen  con  ni  velcs  de  agua  normales  pero  se  inundan  rapidamente  durante 

los  periodos  de  lluvia.  Estos  bancos  inesperados  proporcionan  un  microhabitat  linico  que  alberga 

una  flora  distinta.  Un  total  de  70  especies  que  representan  a  30  familias  y  52  generos  se  descubrieron 

en  un  muestreodela  flora  vascular  de  estos  bancos  inesperados,  con  pocasexcepciones.estas  especies 

parecen  estar  bien  adaptadas  para  la  \-ida  en  cste  microhabitat  desafiante. 

Tributaries  flowing  into  Kisatchie  Bayou  in  southwestern  Natchitoches  Parish, 
Louisiana  are  characterized  by  clear  flowing  water  and  white  sand  bottoms.  In 
places,  sandstone  or  siltstone  creek  beds  emerge  during  normal  water  levels. 
Their  surfaces  are  devoid  of  sand  and  soil  except  in  small  crevices  and  fissures. 
The  emergent  creek  beds  remain  perpetually  damp  because  water  permeates 
these  fissures. 

The  physiographic  expression  of  the  sector  where  Kisatchie  Bayou  and  its 
tributaries  reside  reflects  the  lithologies  of  the  Miocene  Epoch  (Andersen  1993). 
Andersen  (1993)  designates  the  physiography  of  the  creeks  draining  the  area 
as  recent  alluvium  (undifferentiated)  of  the  Holocene. 

Martin  et  al.  (1990)  designated  the  soil  along  the  stream  banks,  which  ulti- 

mately washes  into  these  tributaries  as  "Kisatchie-Oula."  This  soil  type  is  broadly 

SIOA21(2):n41-n47.2004 
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defined  as  a  very  strongly  acidic  fine  sandy  loam  occurring  on  "5-40%  slopes. 
Additionally  this  soil  is  low  in  fertility  and  runoff  is  rapid  (Martm  jr.  et  al.  1990). 

Some  emergent  creek  beds  are  inhabited  by  a  small  number  oi  vascular 

plants,  bryophytes  (mosses  and  liverworts)  and  lichens.  Plants  are  rooted  in  the 

crevices  and  fissures.  However,  lichens  are  directly  attached  to  the  rock  sub- 

strate. Only  those  plants  that  nianage  to  remain  rooted  during  periods  ol  mun- 
dation  survive  in  this  unique  and  challenging  nricrohabitat. 

The  purpose  of  this  study  is  to  survey  the  vascular  llora  ol  the  emergent 

creek  beds  of  Kisatchic  Bayou  tributaries.  This  survey  provides  a  base-line  in- 
ventory of  this  distinctive  plant  community  that  can  be  used  lor  comparison  to 

monitor  changes  that  may  occur  due  to  natural  or  human  perturbance. 

MHTHODS 

Several  tributaries  to  Kisatchic  Bayou  were  located  by  examining  Natchitoches 

Parish  aerial  soil  survey  maps  (Martin  h'-  et  al.  1990).  Study  sites  were  discov- 
ered by  exploring  these  tributaries  on  loot. 

Bach  study  site  was  surveyed  periodically  throughout  the  entire  year  of 

2002.  At  least  one  voucher  specimen  was  collected  lor  each  species;  voucher 
numbers  are  indicated  in  Table  L  All  vouchers  are  housed  at  McNcese  State 

University  Herbarium  (MCN).  Nomenclature  follows  Kartesz  (f999)  with  the 

exception  of  Alcins  lutca  (Narthecicaceae),  where  nomenclature  lollows  An- 
giosperm  Phylogcny  Group  (1998). 

RESULTS 

Vascular  plants  are  not  present  in  all  emergent  creek  beds.  However,  they  typi- 
cally occur  in  areas  where  the  creeks  arc  broadened  and  the  water  levels  are 

comparatively  low.  Additionally,  these  areas  are  oltcn  associated  with  small 

waterfalls  and  rippled  currents.  The  forest  canopy  is  more  open  in  these  broad- 
ened areas  with  consec[uent  increased  light  levels.  A  detailed  description  ol  each 

study  site  follows.  The  location  ol  each  site  is  indicated  in  Figure  1. 

Site  1  occurs  in  Little  Bayou  Pierre.  This  area  is  characterized  by  sandstone 

islets  and  peninsulas  that  lie  just  above  the  normal  water  level.  Small  water- 
falls are  present.  The  site  is  about  85  m  long  and  about  18m  at  its  widest  point. 

The  site  is  just  south  of  the  bridge  along  Hwy.  118  near  Mink,  31°  23'  38"  north 
and  93°  03'  52"  west. 

Site  2  occurs  in  Little  Sandy.  This  area  is  characterized  by  islets  and  a  few 

smal  1  peninsulas.  The  substrate  here  appears  to  be  si  1  tstone  which  is  sol  ter  and 

darker  than  the  sandstone  lound  in  the  three  other  study  sites.  There  are  no 

waterfalls  here;  however,  the  creek  bed  topology  produces  turbulence  and  rip- 
pling. The  area  is  about  73  m  long  and  about  19m  at  its  widest  point.  The  sire  is 

about  1  km  north  of  the  bridge  on  Hwy  118  and  about  2.5  km  east  of  the  town  of 

Kisatchic,  31°  24'  37"  north  and  93°  09'  7"  west. 
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93°  14' 
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1  km 

R7W 
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•  Town 93°  02' 

ARKANSAS 

Fig.  1 .  Detailed  map  of  the  emergent  creek  bed  study  sites  is  depicted  in  the  upper  illustration;  Louisiana  State  High- 
ways 1 17  and  1 18  are  indicated.The  lower  right  illustration  shows  the  study  area  in  relation  to  Natchitoches  Parish. The 

position  of  Natchitoches  Parish  within  Louisiana  is  indicated  in  the  lower  left  illustration. 
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Site  3  occurs  in  Rocky  Branch.  This  area  is  characterized  by  a  mixture  of 

islets  and  peninsulas.  A  small  waterfall  is  present.  The  area  is  about  38  m  long 
and  about  14  m  at  its  widest  point.  The  site  is  about  100  m  south  of  the  bridge 

on  Hwy.  118  and  about  3.6  km  cast  of  the  town  of  Kisatchie,  3f°  23'  50"  north 
and  93°  05' 40"  west. 

Site  4  occurs  m  Little  Kisatchie  Bayou.  The  area  is  characterized  by  a  mix- 
ture of  peninsulas  and  islets.  Rippled  water  flow  occurs  here  but  no  waterfall  is 

present.  The  area  is  about  49m  long  and  about  9m  at  its  widest  point.  The  site  is 
about  100  meters  south  of  the  bridge  on  Hwy.  f f 8  about  3km  east  of  the  town  of 

Kisatchie,  3f°  23'  49"  north  and  93°  06'  29"  west. 
A  total  of  70  vascular  plant  species  representing  30  families  and  52  genera 

were  discovered  in  this  survey  (Table  1).  Of  these,  32  species  were  found  in  two 
or  more  study  sites.  With  a  total  of  57  species  discovered,  study  site  1  was  the 

most  diverse.  In  study  sites  2,  3  and  4,  a  total  of  23,  20  and  21  species  were  dis- 
covered, respectively  (Table  1). 

DISCUSSION 

Emergent  creek  beds  within  the  Kisatchie  Bayou  tributaries  provide  a  distinc- 
tive plant  microhabitat.  Observations  made  during  this  study  suggest  that  this 

flora  is  stable.  Periods  of  submergence  had  little  impact  on  the  overall  health  of 

the  flora.  For  example,  the  effects  of  heavy  rainfall  from  the  remnants  of  hurri- 
canes Lili  and  Kenna  in  October  2002  were  minimal.  Although  larger  plants 

were  lodged  by  the  strong  force  of  rapidly  moving  water,  they  appeared  to  suf- 
fer no  irreparable  damage  and  recovered  rapidly. 

Although  most  species  appeared  to  be  thriving  on  the  emergent  creek  beds, 
there  were  two  notable  exceptions.  Of  the  several  individuals  of  Pinus  tacda 

that  were  discovered,  all  were  seedlings  or  juveniles.  It  appears  that  the  small 

fissures  in  which  they  were  rooted  had  insufficient  soil  or  space  for  plants  to 
reach  maturity.  The  one  individual  of  Baccharis  hahmijolia  appeared  to  have 
been  repeatedly  damaged  by  high  water  Although  individuals  of  these  two 
species  had  managed  to  germinate  and  survive  for  a  time,  they  do  not  appear  to 
be  adapted  well  lor  survival  on  the  emergent  creek  beds. 

Additionally,  observations  made  during  this  study  suggest  that  this  flora 
is  fertile.  Specifically  all  discovered  species,  with  the  exception  of  Pinus  taeda 
and  Baccharis  halimifolia,  produced  spores  or  seeds  during  2002. 
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Table  1.  Species  found  listed  by  family  and  division  with  voucher  numbers  indicated.  Presence  of  a 

species  at  each  study  site  is  indicated  by  an  "X."  Specimens  curated  at  McMeese  State  University 
(MCN). 

Taxon Study  Site 
12     3      4 

Voucher 

DIVISION  LYCOPODIOPHYTA 

Lycopodiaceae 

Lycopodiella  appressa  (Chapm.)  Cranfill  X 1964 

DIVISION  FILICOPHYTA 

Dryopteridaceae 
Onoclea  sensibilis  L.  XX 

Lygodiaceae 

Lygodium  japonicum  (Thunb.)  Sw.  X 
Osmundaceae 

Osmunda  regalis  L.  var.  spectabilis  (Willd.)  A.  Gray  X 

DIVISION  CONIFEROPHYTA 

Pinaceae 

Pinus  taeda  L.  X 

DIVISION  MAGNOLIOPHYTA 

Class  Magnoliopsida  (Dicots) 

Apiaceae 

Eryngium  integrifolium  Walt. 

Ptilimmum  capillaceum  (Michx.)  Raf 

Asteraceae 

Baccharis  halimifolia  L. 

Coreopsis  lini folia  Nutt. 

Coreopsis  tripteris  L. 

Elepharitopus  carolinianus  Raeusch 

IHelianthus  hirsutus  Raf 

Pityopsisgrammifolta  (Michx.)  Nutt. 

Ptuchea  camphoroto  (L.)  DC. 

Solidagorugosa  P.Mill. 

Symphyotrichum  lateriflorum  (L.)  A.&  D.  Love 

Betulaceae 

AInusserrulata  (Ait.)  Willd. 

Buddlejaceae 

Polypremum  procumbens  L 

Campanulaceae 

Lobelia  puberula  Michx.  var. pauc/f/oro  Bush 

Clusiaceae 

Hypericum  mutilum  L. 

Hypericum  brachyphyllum  (Spach.)  Steud. 

Droseraceae 

Drosera  brevifolia  Pursh 

1987 

1996 

1997 

1968 

X X X 2035 

X 

X 

X 1993 

2060 

X 2053 
X X 2038 

X X X 1988 

X X 2055 

X 
2057 X X X 2063 

X X X X 
2041 

X X X 2065 

X X 

X 

X X 1787 

X X 2054 

X X X X 1973 

X X X 2019 

1998 
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Tabif  1. continued 

Taxon Study  Site  Voucher 
12     3      4 

Ericaceae 

Rhododendron  canescens  (Michx.)  Sweet 

Vaccinium  elliortii  Chapm, 

Fabaceae 

Denriodium  lineatum  DC. 

Desmodium  paniculatum  (L.)  DC. 

Lespedeza  virginica  (L.)  Britt. 
Lamiaceae 

Lycopus  virginicus  L 

Scutellaria  in tegri folia  L. 
Lentibulariaceae 

Pinguicula pumila  Michx. 
Utricularia  cornuta  Michx. 

Utriculariajuncea\/a\ri\ 

Loganiaceae 

Mitreola  sesiilifolia  (J.F.  Gmel.)  G.  Don 

Lythraceae 

Didipilis  diandra  (DC.)  Wood. 

Melastomataceae 

Rhexia  virginica  L. 

Myricaceae 

Myrica  cerifera  L. 
Narthicaceae 

Aletris  lutea  Snnall 

Onagraceae 

Ludwigia  alternifolia  L. 
Rubiaceae 

MiU.ht'lla  repens  L. 
Scrophulariaceae 

Mecardonia  procumbens  (P.  Miil.)  Small 

Gratiola pilosa  Michx. 
Violaceae 

Viola  _  primulifolia  L.  (pro.  sp.) 

Class  Liliopsida  (Monocots) 

Burmanniaceae 

Burmannia  capitata  (Walt.)  Mart. 

Cyperaceae 

Carex  annphiboia  Steud. 

Carex  tnbuloidcs  Wahlenb. 

Cyperus  haspan  L. 

Eleocharii  microcarpa  Torn 

Fimbristylis  autumnali',  (L.)  itoem.&  Schult. 

Fuirena  sifvplexVah\ 

Fuirena  sguarrosa  Michx. 

X X 1999 

X X 1994 

X 2057 
X X 2058 

X 2045 

X  X  X  X       2039 

X       X       2007 

X 

X 

X 

XXX 

X    X 

X 

X  X 

X 

X 

X 
X  X 

X 

X 

X 

X 

X  X 

2000 
1956 

1955 

2023 

2028 

1965 

2001 

2002 

2016 

2003 

1990 

2005 

2059 

958 

1960 

2026 

2011 

2015 

2044 
2043 

2025 



X 1985 

X X 2017 

X 2018 

X X 1961 

X 

X 

2027 1959 

2020 
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Table  1.  continued 

Taxon  Study  Site  Voucher 
12     3      4 

Rhynchospora  corniculata  (Lam.)  A.Gray 

Rhynchospora  glomerata  (L.)  Vahl 

Rhynchospora  inexpansa  (Michx.)  Vahl 
Juncaceae 

Juncuscoriaceus  Mackenzie 

Juncus  nodatus  Coville 

Juncus  scirpoides  Lam. 
Juncus  tenuis  Willd. 

Poaceae 

Chasmanthlum  laxum  [i.)Yales  X  X  2030 

Dichanthelium  dichotomum  (L.)  Gould  \iacensifolium 

(Baldw.ex  Ell.)  Gould  &  C.A.Clark  X     X     X     X  1958 

Dichanthelium  sphaerocarpon  (Ell.)  Gould  var, 

/5ophy//L;m(5cribn.)  Goulds  C.A.Clark  X  XX  1957 

Dichanthelium  scoparium  [L^m)  (30vik\  X  2010 

Panicum  virgatum  L.  X  2042 

Paspalum  setaceum  Mlchx.  X  2032 

Paspalum  urvillei  Sleud.  X  2009 

Steinchismahians(E\\.)  Nash  X  2008 

Xyridaceae 

Xyrisambigua  Bey.  ex  Kunth  X  2031 

Xyris  baldwiniana  Schult.  X  1962 

Xyris  difformis  Chapm.  var.  curt/5/7  (Malme)  Krai  X  1 957 

Xyns/ax/fo//a  Mart.  var. /r/d/Yo//a  (Chapm.)  Krai  X  X  1953 

Xyn5  torfoSm.in  Rees  X  2006 
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Sarracenia  pu  rpurea  L.  was  once  thought  to  extend  from  British  Columbia  along 

the  Canadian-United  States  border  to  the  Atlantic  coast,  down  the  coast  to  Geor- 
gia and  Florida,  and  west  along  the  Gulf  Coastal  Plain  to  Louisiana.  However, 

Naczi  et  al.  (1999)  have  recently  separated  the  Gulf  Coastal  Plain  population  as 
a  distinct  species,  5.  rosea  Naczi,  F.W.  Case  &  R.B.  Case,  which  does  not  reach 
Louisiana  but  occurs  in  southwest  Georgia,  north  Florida,  south  Alabama,  and 

southeast  Mississippi.  However,  two  specimens— one  collected  in  1842  by  Will- 
iam  Marbury  Carpenter  (s.n.  U.S.)  and  the  other  collected  in  1870  by  Amencus 

Featherman  (s.n.  LSU)— both  of  which  have  been  identified  as  S.  purpurea  by 
Naczi  et  al.  (1999)  and  both  reported  from  southeast  Louisiana  west  of  the  range 

of  S.  rosea,  are  anomalous;  they  leapfrog  S.  rosea  and  are  disjunct  from  the  near- 
est S.  pu  rpurea  population  in  eastern  Georgia  (see  MacRoberts  and  MacRoberts 

[1988]  for  a  detailed  review  of  5.  purpurea  in  Louisiana).  Naczi  et  al.  (1999)  sug- 
gest possible  labeling  error  to  account  for  these  anomalous  specimens. 
The  label  of  the  Featherman  Sarracenia  purpurea  specimen,  along  with 

other  Featherman  collections  from  the  same  locality,  is  shown  in  Figure  1. 
MacRoberts  and  MacRoberts  (1988)  origmally  interpreted  the  script  just  below 

"Covington"  on  the  Sarracenia  specimen  to  read  "AF,"  the  collector's  initials. 
Naczi  et  al.  (1999:1200)  question  this  interpretation:  "The  script  leaves  determi- 

nation of  the  final  pair  of  letters  equivocal.  Instead  of ...  Covington/ AF.  [  Americus 

Featherman!  ...  the  label  may  actually  read  '...  Covington/AL.  [Covington,  Ala- 
bama]."' According  to  this  assessment,  the  specimen  is  from  Covington  Co.,  Ala- 

bama, not  Covington,  St.  Tammany  Parish,  Louisiana.  On  reexamination,  this 

interpretation  fails  for  two  reasons.  First,  the  script  following  "Covington"  is 
neither  "AF"  nor  "AL,"  but  "St  T"  Of  the  Featherman  specimens  with  "Coving- 

ton" on  the  label,  some  read  "Covington"  only,  but  others  have  something  writ- 
ten below  "Covington."  We  (and  Diane  Ferguson,  pers.  comm.)  examined  these 

and  found  that  what  was  written  was  either  "St  Tam."  or  "St  T",  abbreviations 

for  "St.  Tammany."  Second,  corroborative  evidence  that  this  specimen  comes 
from  Louisiana  is  to  be  found  in  Featherman's  (1871)  published  description  of 

SIDA21(2):1149-n52.2004 
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|jV- Fig.  1 .  Label  information  for  Sarracenia  purpurea  and  two  otiier  Featherman  specimens  from  Covington,  St. Tammany 

Parisli,  Louisiana. 
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its  provenance.  In  1869  the  Louisiana  State  Legislature  passed  Act.  No.  72  in 

which  professors  of  the  Louisiana  State  Seminary  of  Learning  and  the  Military 
College  (later  Louisiana  State  University)  were  to  spend  four  months  each  year 

in  survey  work  in  their  respective  fields.  Americus  Featherman  traveled  exten- 
sively throughout  Louisiana  and  produced  three  reports  on  the  botany  (Brown 

1944).  In  his  (Featherman  1871:78)  list  of  species  collected  during  his  botanical 

survey  of  southern  and  central  Louisiana  in  1870,  Featherman  gives  the  follow- 

ing entry:  '"Sarracenia  rubra  Walt,  [this  is  what  Featherman  called  the  species] 

Red  Flowered,  Trumpet-Leaf,  Covington,  St.  Tammany,"  which,  except  for  the 
abbreviation  of  St.  Tammany,  is  exactly  what  is  written  on  the  specimen  label. 

Reading  Featherman's  (1870,  1871,  1872)  accounts  of  his  extensive  botanical 
surveys  of  Louisiana  leaves  no  doubt  of  his  competence  as  a  careful  botanist 
and  researcher  (see  brief  account  of  his  Louisiana  botanical  career  in 

MacRoberts  [1984]  and  of  his  Louisiana  botanical  publications  in  Ewan  [1967]). 

The  provenance  of  the  Carpenter  specimen  is  less  certain.  The  original  la- 

bel reads  '^Sarracenia  purpurea,  wet  pine  woods,  St.  Helen,  La."  This  was  anno- 

tated by  Charles  Mohr  who  purchased  Carpenter's  collection  some  years  after 
his  death:  ''Sarracenia  purpurea  L.,  St  Flelena  Parish,  Carpenter  1842."  Because 
in  1842  St.  Helena  Parish  encompassed  not  only  the  present  parish  but  also  the 
northwestern  quarter  of  Tangipahoa  Parish,  it  is  impossible  to  know  from  which 

present-day  parish  the  specimen  may  have  come.  Carpenter  was  a  prominent 

Louisiana  botanist  during  the  first  half  of  the  nineteenth  century  who  collabo- 
rated with  the  leading  botanists  and  naturalists  of  his  time,  including  Charles 

Lyell  and  John  James  Audubon  (Cocks  1914).  He  collaborated  with  J.L.  Riddell 

and  Josiah  Hale  on  a  work  entitled  "Plants  of  Louisiana,"  which,  unfortunately, 
was  never  published  and  is  now  lost.  However,  J.L.  Riddell  in  1852  published  an 

abridged  version  "Catalogus  Florae  Ludovicianae,"  and  in  his  introductory  re- 
marks, Riddell  writes:  "The  following  systematic  list,  embodying  the  results  of 

a  great  many  years  of  observation,  by  Dr  Josiah  Hale,  by  the  late  Professor  W.M. 

Carpenter,  and  by  the  author,  has  been  abridged  from  a  manuscript  work,  con- 
tributed by  the  author,  in  1851,  to  the  Smithsonian  Institution.  The  MS.  work 

alluded  to  is  entitled,  Tlants  of  Louisiana.'  It  comprises  the  technical  and  the 
vulgar  names  of  the  flowering  and  f ilicoid  species  of  plants,  well  ascertained  as 

growing  within  the  limits  of  the  State  of  Louisiana,  [nearly  all  of  which  are  rep- 

resented by  specimens  in  the  author's  herbarium],— with  special  localities,  times 

of  flowering,  and  full  descriptions  of  the  new  species."  Unfortunately,  this  manu- 
script no  longer  exists  and  we  are  simply  left  with  the  bare  list,  which  contains 

about  1800  taxa  and  which  remained  the  most  extensive  compilation  for  Loui- 

siana until  1982  (MacRoberts  1984).  As  MacRoberts  (1984:13)  says:  "an  exami- 

nation of  Riddell's  list  leaves  one  with  a  feeling  of  confidence  in  his  reports." 
Interestingly,  S.  purpurea  is  on  the  list  but,  of  course,  without  provenance  or  col- 

lector identification.  But  it  seems  hkely  that  this  was  the  Carpenter  specimen. 
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While  labeling  error,  as  Naczi  et  al.  (1999)  suggest,  is  always  possible,  there 

is  no  evidence  of  such  in  these  cases,  and  there  is  strong  corroborative  evidence 

that  the  Featherman  specimen  came  from  Louisiana.  As  to  the  Carpenter  speci- 

men, there  is  corroborative  evidence  of  its  provenance,  not  strong  but  sugges- 

tive. Thus,  there  seems  no  reason  to  remove  Sarracenia  pu rpurea  from  the  Loui- 
siana flora. 
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ABSTRACT 

Eleocharis  mutata  (L.)  Roem.  &  Schult.  is  reported  new  to  the  flora  of  Nortfi  America  nortii  of  Mexico 

based  on  recent  collections  from  Brazoria  Co.,  Texas,  U.S.A.  A  key  to  separate  E.  mulaia  from  other 

species  of  Eleocharis  suhg.  Limnochloa  in  North  America  north  of  Mexico  as  well  as  a  technical  de- 
scription and  ecological  notes  are  provided. 

RESUMEN 

Se  cita  Eleocharis  mutata  (L.)  Roem.  &  Schuh,  Nueva  para  la  llora  de  Norte  America  al  none  de 

Mexico  en  base  a  recientes  colecciones  de  Brazoria  Co.,  Texas,  U.S.A.  Se  olrece  una  clave  para  separar 

E.  mutata  de  otras  especies  de  Eleocharis  subg.  Limnochloa  en  Norte  America  al  norte  de  Mexico  asi 

conio  una  descripcion  tecnica  y  notas  ecologicas. 

Recent  1  ield  work  in  Texas  produced  collections  of  a  member  of  Eleocharis  R. 

Br.  subg.  Limnochloa  (R  Beauv.  ex  T.  Lestib.)  Torr  (=  Eleocharis  ser.  Mutatae 
Svenson)  with  triquetrous  culms.  These  specimens  keyed  to  E.fistulosa  Schult. 

(=  E.  acutangula  [Roxb.]  Schult.)  in  Manual  of  the  Vascular  Plants  of  Texas  (Correll 
&[}ohnslonl970)  And  Aquatic  and  WetlandPlantsofSouthwesternUnited  States 
(Correll  6a:  Correll  1975).  Correll  and  Johnston  (1970)  report  E.fistulosa  from 

the  Rio  Grande  plains  of  Texas  without  mentioning  any  specific  county. 

Gonzalez-Elizondo  et  al.  (2002)  discussed  the  misapplication  of  E.fistulosa  in 
North  America,  referring  to  Texas  specimens  as  E.  obtuset  rigona  (Lindl.  6ar  Nees) 
Steud.  A  review  of  pertinent  manuals  and  treatments  of  subg.  Limnochloa 
(Svenson  1929;  Adams  1972;  Hooper  1972;  Kern  1974;  Haines  &r  Lye  1983;  Koyama 

1985;  Wilson  1993;  Gonzalez-Elizondo  1994;  Browning  et  al.  1997;  Gonzalez- 
Elizondo  et  al.  2002)  and  a  critical  examination  of  numerous  herbarium  speci- 

mens confirm  our  collections  are  of  Eleocharis  mutata  (L.)  Roein.  &  Schult. 

Eleocharis  subg.  Limnochloa  comprises  over  20  species  of  perennial,  rhi- 
zomatous,  aquatic  herbs  distributed  in  tropical,  subtropical,  and  warm  tem- 

perate areas  worldwide,  and  recognized  by  mdurate  and  prominently  to  ob- 
scurely longitudinally  many-veined  scales  and  cylindrical  spikelets 

(Gonzalez-Elizondo  &  Peterson  1997;  Gonzalez-Elizondo  2002).  Despite  the 
usually  coarse  and  conspicuous  habit  of  this  group,  new  species  have  recently 

been  described  from  Venezuela  (Gonzalez-Elizondo  &  Reznicek  1996)  and 

SIOA  21(21:1153-1160.2004 
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Mexico  (Roalson  1999).  Eleocharis  mutata  has  not  been  previously  reported  for 

Texas  (Hatch  etal.  1990;Joneset  al.  1997).  hi  Flora  of  North  America,  Gonzalez- 
Elizondo  (2002)  reports  six  species  belonging  to  subg.  Limnochloa:  E.  cellulosa 

Torr,  E.  dongata  Chapm.,  E.  equisetoides  (Elliott)  Torr,  E.  interstincta  (Vahl) 

Roem.  &  Schult.,  E.  obtusetrigona  (Lindl.  &  Nees)  Steud.,  £.  quadrangulata 
(Michx.)  Roem.  &  Schult.,  and  £.  robhinsii  Oakes.  A  dichotomous  key  modified 

from  Svenson  (1929)  and  Gonzalez-Elizondo  (2002)  and  a  technical  descrip- 
tion of  £.  mutata  follow. 

KEY  TO  EIEOCHARIS  SUBG.  LIMNOCHLOA  IN  NORTH  AMERICA, 

NORTH  OF  MEXICO 

1.  Culms  without  septa. 

2.  Culms  triquetrous  to  terete,  not  distinctly  quadrangular. 

3.  Culms  relatively  coarse,  (2~)3-5(-8.5)  mm  thicl<  at  leaf  sineatia  summit,  spil<e- 

lets  3.5-8  mm  thicl<;achene  1.4-1.8  mm  wide. 

4.  Culms  triquetrous  (rarely  distally  obscurely  3  angled);acliene  apex  slightly 

constricted  at  the  summit  into  a  hard  annular  thickening  (see  Fig.  1  d);  pe- 
rianth bristles  irregularly  retrorsely  spinulose     Eleocharis  mutata 

4  Culms  more  or  less  terete  or  distally  obscurely  3-5-angled,  never  trique- 

trous; achene  apex  gradually  to  markedly  constricted,  but  without  hard 

annular  thickening;perianth  bristles  smooth  to  coarsely  retrorsely  spinulose. 

5.  Achene  apex  gradually  narrowed  into  a  stout  spongy  region;  perianth 

bristles  usually  smooth  or  sometimes  finely  retrorsely  spinulose  (see 

Fig.le)    Eleocharis  cellulosa 

5.  Achene  apex  markedly  constricted  to  a  short  neck;  perianth  bristles 

coarsely  retrorsely  spinulose   Eleocharis  obtusetrigona 

3.  Culms  slender,  0.5- 1.5  rtTm  thick  above  leaf  sheath  summit;  spikelets  3  mm  or 

less  thick;  achene  0.5-1.4  mm  wide. 

6.  Achene  0.65-1 .4  long  x  0.5-0.8  wide;floral  scales  3.5-4.5  mm  long;tubers 

absent   Eleocharis  elongata 

6.  Achene  1.9-2.6  long  x  1-1. 4  mm  wide; floral  scales  5-7.8  mm  long;  tubers 
sometimes  present    Eleocharis  robbinsii 

2.  Culms  distinctly  quadrangular  (4-angled)     Eleocharis  quadrangulata 
1.  Culms  septate. 

7.  Perianth  bristles  longer  than  the  achene,  coarsely  retrorsely  spinulose;  achenes 

conspicuously  sculptured  at  10-15x;culm  septa  extending  up  the  culm  to  im- 
mediately below  spikelet     Eleocharis  interstincta 

7.  Perianth  bristles  much  shorter  than  the  achene,  thin  and  soft,  without  teeth; 

achenes  not  conspicuously  sculptured  at  10-1 5  x, appearing  nearly  smooth; culm 

septa  extending  up  the  culm  to  well  short  of  spikelet    Eleocharis  equisetoides 

Eleocharis  mutata  (L.)  Roem.  &  Schult.  (Fig.  1  a-d).  Scirpus  mutatus  L,  Syst.  Nat,  (ed. 
10)  1.867  .U59  Eleocharis  mutata  (L.)  Roem.  iic  Schuh.,Sys.yeg.2:l55.l8l7 .  Limnochloa  mutata 

(L.)  Nees,  Fl,  Bras.  2(1):101. 1842.  TypeJAM  AICA:  (lectotype,  typified  by  Browning  et  al  [19971; 
LINN  photo!). 

Eleocharis  scanosa  Steud.,  Syn.  PI.  Glumac.  80.  1855.  Type:  BRASIL:  Martius  Herb.  Fl.  Bras.  229 
(lSOTYPF..S:GHl,  M,  NY!). 
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Fig.  ̂ .Eleocharis  mutata  (L.)  Roem.  &  Schult.a.  Habit,  b.  Detail  of  spilteiet  and  distal  end  of  culm.  c.  Cross  sertion  at  distal 

end  of  culm.  d.  Detail  of  achene.  Eleocharis  re/Zo/oso  Torn  e.  Detail  of  acliene.a-d  drawn  from  /fosen  2674  (MICH)  and  e 

drawn  from  Rosen  2698  (SBSC)  by  Neva  Mikulicz. 
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Plants  perennial,  rhizomes  long,  2-5  mm  thick,  scales  to  8  mm,  tubers  absent; 

roots  coarse  fibrous,  gray-brown  to  maroon.  Culms  triquetrous,  usually  con- 
spicuously so  distally  (rarely  in  the  field  Texas  plants  on  dryer  sites  obscurely  3 

angled),  sometimes  twisted,  (31-)53.8-93(-116)  cm  x  (2.2-)2.6-5.1(-8.5)  mm,  soft 
to  hard,  internally  spongy,  with  incomplete  transverse  septa,  longitudinally 

striate  when  dry,  shinny  and  smooth  when  fresh,  dark  green.  Leaf  sheaths  2, 

apically  notched,  apex  acute  to  acuminate,  mem  branous,  loose,  friable,  maroon- 
chestnut  to  cinnamon  brown;  blade  reduced  to  a  mucro  to  5  mm  long.  Spikelets 

cylindric,  obtuse  (acute),  proximal  2-3  scales  empty,  the  lirst  amplexicaul  and 

appearing  as  a  continuation  of  the  culm,  (12-)23-44(-66)  x  (3-)3.8-5.4(-8)  mm; 
floral  scales  appressed  to  weakly  spreading  upon  drying,  ovate  to  broadly  ovate, 

apex  broadly  rounded,  the  distal  0.2-0.3  mm  hyaline-erose,  central  area  broadly 

keeled  from  base  for  ca.  1/3-1/2  scale  length,  (2.8-)3.2-4(-4.8)  x  (1.9-)2.5-3.4(- 

4.8)  mm,  finely  many  veined,  mid-vein  evident  only  in  adaxial  view,  cartilagi- 

nous, stramineous,  abaxially  red-maculate  or  more  frequently  with  a  dark  band 

near  apex,  adaxially  red-maculate.  Flowers  with  (5-)6-8  perianth  bristles,  ir- 

regularly oriented,  narrow  to  somewhat  broad  and  strap-shaped  proximal ly 
irregularly  retrorsely  spinulose  neady  to  the  base,  mostly  exceeding  the  achene, 

stramineous,  the  margins  and  spinules  sometimes  dark  reddish;  stamens  3;  an- 

thers i.3-2.0  mm,  reddish-brown;  style  trifid.  Achene  biconvex,  more  or  less 
obpyriform,  obovate,  or  sometimes  broadly  elliptic,  the  apex  constricted  to  about 

0.6  the  width  of  the  achene,  broadening  again  into  a  hard  annulus  of  the  same 

texture  and  color  as  the  achene,  (1.2-)1.3-1.6(-1.9)  mm  (not  including  annulus 

or  tubercle)  x  (1-)1.1-1.4(-1.8)  mm,  with  ca.  20  longitudinal  rows  ol  deeply  pit- 
ted horizontally  rectangular  cells  visible  through  transparent  periclinal  layer 

on  each  achene  face,  dull,  cream  colored,  maturing  to  lustrous  olive-yellow  (am- 

ber); annulus  oblong  or  tapering  apically  (0.05-)0.09-0.18(-0.3)  mm  high;  tu- 
bercle dorsoventrally  compressed,  triangular,  well  lormed  to  withered,  distinct 

or  sometimes  appearing  to  merge  with  the  annulus  or  shouldered  by  it,  (0.15-) 
0.3-0.5(-0.9)  mm  x  0.4-0.8  mm,  dark  brown. 

Phenology  and  Ecology.— In  Texas,  flowering  from  early  June  through  early 

November  Eleocharis  mutata  forms  large  monotypic  colonies  in  dark  gray  clay- 

loam  soils  of  a  shallow,  semi-permanently  flooded  freshwater  marsh  near  the 
coast,  associated  m  the  dryer  fringes  of  the  marsh  with  Cyperus  elegans  L.,  C. 

oxylepis  Steud.,  C.  polystachyos  Rottb.,  Eleocharis  cellulasa,  E.  olivacea  Torr,  E 

quadrangulataJuncusroemerianusG.Schee\£,PaspalumfloridanumMichx.P. 

vaginatum  Sw.,  and  Spartina  patens  (Ait.)  Muhl.  (Fig.  2).  The  nativity  of 
Eleocharis  mutata  in  Texas  is  uncertain;  as  we  encountered  it  m  Brazoria  County, 

it  was  ecologically  dominant,  forming  pure  stands  in  a  habitat  usually  more 
diverse. 

Distribution.— [n  North  America  north  ol  Mexico,  currently  known  from 
Brazoria  County,  Texas,  on  the  eastern  edge  of  the  Gull  Prairies  and  Marshes. 
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Fig. 2.  Fresh  marsh  in  late  August  2003  at  Hoskins  Mound  near  the  Brazoria  National  Wildlife  Refuge  in  Brazoria  County, 

Texas,  with  Eleocharis  mutata  (L.)  Roem.S  Schult.in  foreground. 

Expected  also  in  similar  habitat  from  Jefferson  County,  SW  to  Goliad  County,  S 
through  the  Rio  Grande  Valley.  There  is  an  immature  specimen  at  TAES  with 

triquetrous  culms  (Glazener  s.n.,  collected  16  miles  W  of  Gohad  in  1941)  anno- 
tated as  Eleocharis  acutangula.  Unlike  E.  acutangula,  however,  this  specimen 

has  broadly  ovate,  finely  many  veined  floral  scales  which  fits  our  concept  of  E. 
mutata.  It  is  possible  that  E.  mutata  is  more  widespread  in  southern  Texas,  and 

has  been  overlooked  because  of  its  affinity  for  aquatic  habitats  and  its  superfi- 
cial similarity  to  £.  cellulosa  and  E.  quadrangulata  with  which  it  occurs.  Coastal 

habitats  in  United  States,  Mexico,  Belize,  Guatemala,  Honduras,  Nicaragua,  Costa 
Rica,  Panama,  Cuba, Jamaica,  Haiti,  Dominican  Republic,  throughout  the  West 
Indies,  tropical  South  America,  and  tropical  Africa. 

Vernacular  name.— scallion  grass  (Adams  1972). 

Representative  specimens  examined:  NORTH  AMERICA.  U.S.A..  TEXAS.  Brazoria  Co.:  Hoskin's  Mound 
within  the  Brazoria  National  Wildlife  Refuge,  3.8  km  SE  of  the  mtersection  of  FM  2004  and  Co.  Rd 

277,  locally  abundant  in  shallow  water  along  roadside  ditch  and  marsh  S  of  perimeter  oil-field  ser- 
vice road,  N  of  the  mound,  21  Oct  2002,  Rosen  &  Jones  2382  (MO,  TAES,  TEX,  VSC),  29  Aug  2003, 

Rosen  2606  (GH,  SBSC,  NY,  US,  WIS,  Z),  Rosen  26M  (CIIDIR,  K,  MICH).  Goliad  Co.:  16  mi.  W  of  Goliad, 

in  water,  23  Aug  1941,  Glazener  s.n.,  (TAES).  BARBADOS.  Christ  Church:  Gruene  Hill  Swamp,  domi- 
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nant  understory  herb,  forming  a  lawn  throughout  much  of  the  swamp,  09  Nov  1996,  Rogers  96-128 
(MICH).  BELIZE.  Belize  District:  roadside  through  mangrove  swamp,  11  Mar  1933.  Lu  ndel  1 1816  (MICH); 

Belize  City,  vacant  lots,  roadsides,  disturbed  sites  about  town,  1  m  elev,  swamp  on  S  side  of  town,  09 

Aug  1992,  Wotthinglon  2)439  (MO).  COSTA  RICA.  Liinon:  Lmion  airport,  beach  at  mouth  of  Rio 

Banano,  near  sand  dunes  and  shallow  ponds  35  m  from  shore,  07  Jul  1966,  Denton  1139a  (MICH). 

Guanacasta:  Palo  Verde  National  Park,  swamp  ca.  2  km  Irom  park  headquarters  at  Catalina,  along 

transect  to  haguna  Nicaragua,  abundant,  07  Sep  1984,  Crow  6s  Rivera  5981  (MO).  DOMINICAN  RE- 
PUBLIC. Prov.  Maria:  i.lanura  dc  Nagua,  Trinidad  Sanchez,  i^as  Gordas,  18.7  km,  Llanuras  pkintadas 

de  arroz,  zona  pantanosa,  con  niuchas  malezas  despues  de  la  ultmia  cosecha  (en  el  camino  de  Las 

Gordas  a  Mata  Bonita),  19°25N,  70°00W,  05  Oct  1982,  Mejui  &  Fimentel  23601  (MO).  Prov.  Pcravia: 
very  common  in  muddy  sites  at  roadside,  Galeon,  Bani,  29  Oct  1976,  Cicero  8276  (NY,  TAGS).  HAITL 

shallow  pond  and  swamp  area  between  Terrier  i^ouge  and  Fort  Libertr,  northeastern  alluvial  phtin, 

26 Jun  1941,  Bartlett  17480  (MICH,  NY,  USj.  HONDURAS.  Atlantida:  in  boggy  area  near  the  seashore, 

vicmityofCeiba,06Jull938,  Yi(ncljcrc(  d/.  8243  (MICH,  NY);  Sibun  River,  28  Nov  1934,  Gentle  1429 
(MICH,  NY);  Hector  Creek,  Sibun  River,  28  Nov  1934,  Gentle  1432  (K,  MICH,  NY,  US).  Toledo:  in  wet 

area  on  river  bank.  Monkey  River,  18  Oct  1941,  Gentle  3708  (MICH,  NY,  US);  Monte  Redondo  lake, 

vicinity  of  Yeguare  river.  El  Eamorano,  23Jan  1970,  Molina  25403  (MO,  NY);  commonly  found  along 

the  edge  of  brackish  lagoons  also  thrives  where  it  receives  continuous  sea  spray.  All  Pines,  23  Jan 

1970,  Schipp  786  (MICH,  NY,  Z).  JAMAICA.  St.  Thomas,  just  N  of  Grant  Pen,  off  of  road  A-4,  a  little 
above  sea  level,  at  edge  of  and  growing  in  open  water  at  roadside,  21  Jul  f963,  Cioshy  el  al.  iS22(MlCH, 
NY,  US);  Port  Antonio,  Dec  1890,  Hitchcock  s.n. (MO).  MEXICO. Jalisco:  about  2  km  N  of  Puerto  Vallarta 

in  cultivated  areas  west  ol  the  airport,  near  sea  level,  very  common  in  wet  depressions  beside  road, 13 

Nov  1963,  t'eddema  2533  (MICH);  La  Huerta,  Rancho  Cui.xmala,  GargoUo  farm,  on  E  side  ol  Cerro  de 

la  Alborada,  Lat.  I9°24'N,  Long.  104°59'W,  clev.  below  50  m,  highly  disturbed  remnants  ol  tropical 
semi-deciduous  lorest  now  used  for  cattle,  locally  common  perennial  with  leet  in  water,  mostly  emer- 

gent, some  plants  recently  exposed  and  in  mud,  04  Nov  1991,  Lott  el  al.  4J  J6(K,  MICH,  N  Y,  WIS);  3  km 

al  N  de  Puerto  Vallarta,  sobre  el  camino  al  aeropuerto,  terrenos  pianos,  salobres,  en  suelo  humedo, 

escaso,  16  Nov  1953,  Rzedowski  17829  IMICH),  Yucatan:  pequcnta  zona  inundada  a  8  kms  al  SE  de 

Sisal,  11  Aug  1978,  Lot  2582  (MO).  Mont.serrat:  dominant  sedge  m  center  ol  Chance's  pond,  alt.  2700 
ft,  14-18Jun  1950,  Howard  11894  (MICH),  NICARAGUA.  Zclaya:  in  wet  sand,  F.I  BluU  near  Bluefields, 
14  Dec  1968,  Seymour  642  (BRIT);  dense  stands  covering  many  acres,  brackish  inlei.  Corn  Island,  06 

Mar  1971,  Svenson  43 17  (BRIT).  Managua:  near  the  mouth  of  Rio  El  Carmen,  30  km  N  W  of  Masachapa, 
freshwater  marsh  1  km  Irom  shore,  16  Nov  1976,  Neill  1276  (MO),  PANAMA.  San  Bias:  Comarca  de 

San  Bias,  RioUrgandi  (Rio  Sidra), elev.  0-30  m,  in  marsh  by  airport,  27 Jun  1986, dc  Nevers&t  Herrera 
8105  (MO).  Canal  Zone:  Parian  Beach  road,  growing  in  water,  03  Aug  1967,  Ki  rkhride  &  Bias  69  (MO, 

NY).  Bocas  del  Toro:  out  along  road  W  Almirante,  17  Oct  1965,  Blum  1415 {MO).  PUERTO  RICO:  1,3  mi 

Son  Rte  687  Irom  junction  with  Rte  686,  elev  10  m,  E  end  ol  Laguna  Tortuguero,  sandy  soil  in  marsh, 

31  Dec  1980, Solomon  5749 (MO);  Yabucoa, su  paludosis justa  f lumen  guayjanes,  10  Feb  1886, Si ntcnis 

4942  (GH,  NY  Z-2  sheets,  ZT). 
SOUTH  AMERICA.  BRAZIL.  Ccara:  brackish  marshes,  Barra  do  Ceara,  municipio  de  Fortalega, 

25  Sep  1935,  Drouci  2503  (MICH,  N  Y).  COLOMBIA.  Aniioquia:  swampy  area  on  the  peninsula  approx. 

1  km  W  of  Turbo,  probable  lat.  ca.  8"  5'  N,  long  ca.  76"  43'  W,  elevation  sea  level,  common  growing  in 
mud  at  edge  of  brackish  slough  in  sun,  31  Mar  1962,  heddema  2IJI  (MICH);  Santa  Marta,  100  It,  Sep 

1898-1901,  Smith  245 (MICH,  NY).  ECUADOR.  Co.sta:  Prov  Esmeraldas,  km  102,  Esmeraldas-La  Tola, 

a  ladode  la  carretera.en  pantanoen  un  sabana  grande,  27  Jul  1984,  Dodson  et  al.  14564  (MO).  PARA- 
GUAY: no  date,  Reuggers.n.  (ZT).  TOBAGO:  Buccoo  Bay,  20  Apr  1939,  Elmore  510  (MICH),  TRINIDAD: 

ca.  2-3  mi  E  ol  Trinidad  along  the  Beetham  Hwy,  low  lying  sedge  marshes,  04  Aug  1970,  Davidse 
2546  (MO,  NY).  VENEZUELA.  Sucre:  Laguna  La  Bodega,  inmcdiatamenie  al  Este  de  Santa  He,  17  Sep 

1973,  Steyermark  et  al.  108552  (MO). 
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AFRICA.  ANGOLA.  Moxico:  Ikula  hot  springs  by  R.  Zambezi,  plentiful  in  rock  pools  in  1-1.5  ft 

of  water,  tufted  and  stoloniferous  perennial;  lower  sheaths  pale  brown;  upper  and  stem  green,  trian- 

gular, glumes  green,  edged  red-brown,  turning  pale  brown,  17  Jan  1938,  Milnc-Rcdhead  4J95  (K). 
LIBERIA:  Crew  Town,  Monrovia,  in  water,  27  Jun  1909,  Massey  82  (NY).  SENEGAL:  Lyndiane,  30  Sep 

1956,  Jacques-Georges  12460  (MO);  Ziguinchor,  km  54-57  Cap  Skiring-Bignona,  vicmity  of  Nyassia, 

moist  area  in  mangrove-area,  11  Sep  1994,  Laegaard  et  at.  16891  (K,  US);  Basse-Casamance,  Fegroum, 
08  Nov  1990,  Berghen  9301  (MO);  10  Apr  1946,  Roherty  6209  (Z).  SIERRA  LEONE:  emplodered  (sic) 

swamp,  Rokupr,  03  Jul  1947,Jo  rda  n  42  (K).  TANZANIA.  Pemba;  Makongwe  Is,  in  shallow  water  on  the 

edge  of  a  pond,  leaves  and  stems  (hand  drawn  triangle  symbol)  and  flower  spikes  sessile  at  the  apex 
of  the  stem,  16  Dec  1930,  Greenway  2730  (K).  TOGO:  Agwegan,  entre  route  et  lagune,  depression  sale, 

savane  herbense  inonde  eau  sale  9  gr  Natt/litre,  26 Jun  1985,  Schajer8629  (MO,  US). 
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ABSTRACT 

Cunila  origarwides  has  been  rediscovered  m  Texas  based  on  recent  herbarium  and  lield  studies. 

RFSUMEN 

Cunila  origanoidesha  side  redescubierta  en  Texas  rnediante  estudios  recicntesde  hcrbario  y  campo. 

Herbarium  and  field  studies  on  the  Texas  flora  have  yielded  the  following  records 

pertaining  to  the  occurrence  and  distribution  of  Cunila  origanoides  withm  the 
state. 

Cunila  origanoides  (L.)  Britt.  (Lamiaceae)-Small  (1933),  Cory  and  Parks 
(1937),  Correll  and  Johnston  (1970),  Hatch  et  al.  (1990),  and  Jones  et  al.  (1997) 

attributed  this  species  to  Texas.  Correll  and  Johnston  (1970)  cited  the  distribu- 
tion as  north  central  Texas,  while  Hatch  et  al.  (1990)  gave  the  distribution  as 

the  Post  Oak  Savannah,  Blackland  Prairies,  and  Cross  Timbers  and  Prairies  veg- 
etational  areas.  The  latter  mentioned  distribution  was  cited  by  Diggs  et  al.  (1999) 
who  included  Cunila  in  the  Flora  of  North  Central  Texas.  Gould  (1962, 1969) 

and  Turner  et  al.  (2003)  did  not  include  the  species  in  their  respective  works. 
The  exclusion  from  the  latter  work  seems  to  have  effectively  removed  Cunila 

from  being  known  as  a  part  of  the  state's  flora.  Most  likely,  the  ambiguity  in  the 
literature  is  a  consequence  of  no  cited  voucher  specimen.  Recently,  we  have 
uncovered  the  two  specimens  cited  below,  thus  are  able  to  resolve  the  matter 

Specimens  examined:  Kaufman  Co.:  vicinity  of  Terrell,  6  Sep  1904,  Tyler  s.n.  (BAYLU  (photo),  US). 

Lamar  Co.:  1.4  mi  E  of  jet  of  St.  Rt.  906  and  Hwy  27f  at  Midcity  on  St.  Rt.  906,  slope  forest  below  Pat 

Mayse  Lake  Dam,  18  Oct  2002,  Singhurst  &  Harris  IBH  (BAYLU). 

It  may  be  assumed  that  Small  (1933)  had  reference  to  a  specimen,  thus  its  inclu- 
sion in  his  manual,  but  under  the  genus  Mappia  House.  The  Kaufman  County 

specimen  was  annotated  by  Donovan  5.  Correll  in  1967,  hence  its  inclusion  in 
Correll  and  Johnston  (1970).  However,  neither  the  Small  (1933)  nor  Correll  and 

Johnston  (1970)  reports  give  precise  location  data  or  indicate  the  source  of  their 
information.  The  other  Hterature  citations  concerning  the  occurrence  of  the 

species  in  Texas  seem  to  have  originated  from  these  two  reports.  Without  loca- 
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tion  data  at  least  to  county,  it  is  understandable,  and  certainly  correct,  for  Turner 

et  al.  (2003)  to  not  include  the  species  in  the  Atlas  of  the  Vascular  Plants  of  Texas. 
Cun i la  is  a  New  World  genus  of  about  15  species  native  from  eastern  North 

America  to  Uruguay  (Diggs  et  al.  1999).  Cunilaoriganoides  is  a  native  to  eastern 

North  America  that  is  distributed  from  New  York,  south  to  Georgia,  west  to 
Kansas  and  Texas  (USD  A,  NRCS  2004).  The  occurrence  of  C  origanoides  in  Texas 

is  very  significant.  In  eastern  Texas,  calcareous  disjuncts,  such  as  C.  origanoides, 
have  been  receding  in  distribution  and  are  evidence  of  calciphile  relics  of  an 
earlier  cooler  climate  (Krai  1963).  The  real  significance  of  the  occurrence  of  C. 
origanoides  is  in  the  disjunct  nature  of  the  sites.  It  is  not  known  what  the  1904 

location  ot  C.  origanoides  m  Kaufman  County  was  like  and  whether  such  habi- 
tat still  exists  there.  There  are  still  a  few  remnant  hardwood  sites,  such  as  Cedar 

Creek  Island  (the  big  island)  in  Cedar  Creek  Lake,  in  Kaufman  County  that 
contain  old  growth  oak  stands  with  eastern  taxa  hke  Carollorhiza  wisteriana, 
Erythronium  aUndum,  Phryma  leptostachya  and  Verbesina  helianthoides.  In 

Lamar  County,  C.  origa  noides  occurs  in  rich  hardwoods  on  slopes  along  a  spring 
fed  creek  where  the  Woodbine  and  Eagleford  shale  formations  merge.  This  is 
cretaceous  geology,  which  is  of  rather  restricted  occurrence  in  northeast  Texas. 

It  does,  however,  support  other  disjunct  and  peripheral  species  such  as  the  rare 
[in  Texas]  Prenanthes  harhata  and  the  more  eastern  Heuchera  americana.  There- 

fore, the  presence  of  C.  origanoides  in  northeast  Texas  is  significant  as  this  na- 
tive species  IS  persisting  in  remnant  mature  hardwood  habitat.  This  habitat  type 

is  dwindling  from  land  use  practices  and  the  resulting  fragmentation.  Poten- 

tial habitat  lor  C.  origa  noides  also  occurs  m  Fannin,  Hunt,  Delta,  Hopkins,  Fran- 
klin, Titus,  Red  River,  and  Bowie  counties.  This  information  is  valuable  as  an 

indicator  of  calcareous  slope  hardwood  forests  that  may  contain  other  periph- 
eral and  disjunct  taxa  and  its  discovery  aids  the  understanding  regional  plant 

communities  and  their  f  loristic  make-up. 
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ABSTRACT 

Gcocarpon  minimum,  a  federally  threatened  species,  is  documented  for  the  flora  of  Texas  for  the  first 

time.  Approximately  200  plants  were  found  in  an  extensive  saline  prairie  near  the  floodpfain  of  the 

Neches  River  in  Anderson  County  Texas.  Included  is  a  general  description  of  the  habitat,  known 

distribution  of  the  species,  and  associated  flora  in  Texas. 

RESUMEN 

Geocarpon  mtirimu  m,  una  especie  de  la  lista  federal  de  plantas  amenazadas  de  extinci  on  se  document  a 

para  la  flora  de  Texas  por  primera  vez.  Se  encontraron  aproximadamente  200  plantas  en  una  llanura 
salada  cerca  de  la  llanura  de  inundacion  del  Neches  River  (o  Rio  Neches)  en  el  condadode  Anderson, 

Texas.  Se  incluye  una  descripcion  general  del  habitat,  la  distribucion  conocida  de  la  especie,  y  la 
flora  asociada  en  Texas. 

Geocarpon  minimum  MacKenzie  (geocarpon,  tiny  Tim,  earth  fruit)  is  listed  as  a 

federally  threatened  species  by  the  U.S.  Fish  and  Wildlife  Service  and  is  cur- 
rently known  from  Arkansas,  northwestern  Louisiana,  and  southwestern  Mis- 

souri (MacKenzie  1914;  Moore  1958;  Mclnnis  et.  al.  1993;  USDA,  NRCS  2004; 

USFWS 1993).  In  Missouri,  Geocarpon  minimum  occurs  in  glades  and  other  open, 

sparsely  vegetated  areas  on  shallow  soils  over  sandstone  outcrops,  often  in  shal- 
low depressions  (Morgan  1980;  Palmer  &  Steyermark  1950;  Steyermark,  et.  al 

1959;  Thurman  1989;  USFWS  1993).  In  Arkansas  it  is  typically  found  in  sparsely 
vegetated  areas  on  saline  prairies  (Moore  1958;  Orzell  &  Bridges  1987;  Pittman 
1988;  Rettig  1983;  Shepherd  1987;  USFWS  1993).  Soils  in  both  habitat  types  are 
high  in  magnesium  or  sodium  (Rettig  1983).  This  species  was  brought  to  the 

attention  of  the  former  Texas  Natural  Heritage  Program  in  1993  by  Peggy  Horner 

of  the  Missouri  Department  of  Conservation  as  potentially  occurring  in  north- 
east Texas.  Several  surveys  were  then  conducted  on  saline  prairies  in  East  Texas, 
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including  the  Davy  Crockett  National  Forest,  Temple-Inland  Forest  Products 
Corp.  (Temple)  property,  and  other  private  lands. 

In  summer  of  2003,  we  discovered  a  large  saline  prairie  complex  occurring 

on  Temple  property  in  Anderson  County,  Texas,  just  above  the  f  loodplain  of  the 
Neches  River.  This  prairie  was  surveyed  in  the  summer  and  fall  of  2003  and 

found  to  contain  several  halophytes  typically  associated  with  Geocarpon  mini- 
mum. In  surveys  conducted  in  early  March  2004,  approximately  200  plants  of 

Geocarpon  minimum  were  discovered  at  eight  stations  throughout  the  75  acre 

saline  barren  complex.  All  of  the  plants  occurred  on  the  edge  of  sparsely  veg- 

etated areas  commonly  referred  to  a  "slick  spots"  (USFWS  1993).  These  slick 
spots  vary  in  size  from  one  to  approximately  thirty  square  meters.  They  have 
very  high  sodmm  content  arid  are  typically  devoid  of  any  vegetation,  with  the 

exception oi Siharavirginica,Talinumparviflorum,Plantagopusilla,'dnd  Cleo- 

mella  a ngustijolia.  This  vegetative  edge  around  the  slicks  is  referred  to  as  a  "cryp- 
togamic  lip,"  where  a  spongy,  leathery  crust  of  moss  protonemata,  lichens,  liv- 

erwort thalli,  Nostoc  sp.,  and  the  associated  micro-flora  interact  to  cement  the 
lip  in  place  (Shepherd  pers.  comm.;  USFWS  1993).  Woody  species  associated 

with  Geocarpon  adjacent  to  these  slicks  includes,  Celtis  laevigata  spp.  laevigata, 
Crataegus spp.,Juniperusvirginiana,Opuntia  macrorhiza,Pinustaeda,Quercus 

similis,5ahal  minor, Smilaxhona-nox,  Vaccinium  arboreum, 'And  Ulmuscrassi- 
Jolia.  Associated  herbaceous  species  include  Anagallis  minima,  Apha  nostephus 
shirrhohasii,  Astranthium  integrijolium,  Chaetopappa  asteroides,  Cleomella 

angustifolia.  Coreopsis  tinctoria,  Crassula  aquatica,  Draba  brachycarpa,  Evolvu- 
lus  sericeus,  Gratiola  [lava,  Houstonia  rosea,  Houstonia  micrantha,  Houstonia 

pusiUa,Hypericiimdrummondii,lsolepiscarinata,Krigiaoccidentalis,Lepuro- 
petalon  spaihulatum,  Ophioglossum  crotalophoroides,  Plantago  pusilla,  Portu- 
]acaspp.,Rumexhastatulus,Saginadecumhens,Schoenolirion  wrightii, Sedum 
nuttallianum,Sibaravirginica,Sporobolusvaginiflorus,andTalinumparvif]orum. 
The  surrounding  topography  also  includes  mima  mounds  with  micro  highs 
and  lows.  The  Brimstone  Silt  Loam  described  in  Mclnnis  et.  al.  (1993)  may  be 

represented  in  this  saline  prairie.  However,  in  Coffee  (1975),  this  area  is  not  dif- 
ferentiated from  the  surrounding  bottomland  soil  type,  and  saline  soils  are  not 

mentioned.  The  mapped  soil  series  for  the  prairie  area  is  classified  as  Nahatche- 
Wehadke  Soil  Series  with  typically  loamy  bottomland  soils.  However,  in  an  older 
soil  survey  of  Anderson  County  from  1890,  the  Anderson  County  saline  areas 
are  briefly  described  (Department  of  Agriculture,  Insurance,  Statistics,  and 
History  1890).  Collection  data  for  Geocarpon  minimum  follow: 

UNITED  STATES.  Texas.  Anderson  Co.:  120  m  NE  o[  a  roadside  park,  0,1  mi  E  of  the  jci.  oi'  U.S.  Hwy 
84  and  Neches  River;  saline  barren  complex,  8  Mar  2004,  J.  Sin^hunl  12921,  E.  Keith,  S.  C.ook,  &  B. 

S/iepherd  (BAYLU.TEX) 
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Fig.  1 .  Close  up  of  Geocarpon  minimum. 

Fig.  2.  Habitat  of  Geocarpon  minimum.  Plant  found  along  edges  of  "slick  spots.' 
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TAXONOMIC  DESCRIPTION 

Glabrous  winter  annual,  stems  simple  or  branched  at  the  base,  the  branches 

few,  erect  or  spreading  ascending,  mostly  3-4  cm  high  and  less  than  0.5  mm 
thick,  often  a  bright  reddish  or  pale  purplish  color  Leaves  simple,  opposite,  green 

or  reddish  in  color,  3-4  mm  long,  narrowly  oblong  or  ovate-oblong,  the  mar- 
gins entire,  and  the  apex  acute.  Flowers  usually  axillary,  regular,  Funnelform- 

campanulate;  sepals  5,  3-4  mm  long,  reddish  or  reddish-green;  petals  absent; 

stamens  5;  staminodes  5;  ovary  superior,  lance-ovoid,  somewhat  trigonous,  about 
the  length  of  the  sepals.  Fruit  is  a  capsule  containing  numerous,  funicular  seeds, 
0.5  mm  long  (NatureServe  2004;  Steycrmark  1963). 

ACKNOWLEnCMliNTS 

Appreciation  is  given  to  Temple-Inland  Forest  Products  Corp.,  which  currently 
owns  the  entire  sahnc  prairie  complex  and  is  conserving  the  habitat.  We  would 
also  like  to  thank  Bill  Shepherd,  retired  biologist  from  the  Arkansas  Natural 

Heritage  Commission,  for  accompanying  us  on  the  collecting  trip  and  sharing 
his  expertise  on  Geocarpon  minimum  and  its  habitats.  We  would  also  like  to 
thank  Guy  Nesom  ol  the  Botanical  Research  Institute  ol  Texas  and  IVlonique 

Reed,  Herbarium  Botanist  at  Texas  A&M  University,  for  critical  review^  of  the 

paper. 
RFFF.RENCES 

Coffee,  D.R.  1975.  Soil  Survey  of  Anderson  County,  Texas.  United  States  Department  of 

Agriculture  Soil  Conservation  Service  In  Cooperation  \A/ith  Texas  Agricultural  Experi- 
ment Station. 

Depahimfni  of  Agricuituki,  Insurance,  Statistics,  and  History.  1890.  Papers  Accompanying  the 

Annual  Report  of  thie  Geological  Survey  of  Texas  1890.www.lib.utexas.edu/books/ 

dumble/publications/08/08b31  5a.html 

MacKinzii,K.K.  1914.  a  new  genus  from  Missouri. Torreya  14:67-68. 

MclNNis,N.C.,L.M.SMiiH,and  A.B.Pii  iman  ]993. Geocarpon  minimum  (Caryophyllaceae),new 

to  Louisiana.  Phytologia  75:1  59-162. 
MooRE,  D.  1 958.  New  records  for  llie  Arkansas  flora.  IV.  Proc  Arkansas  Acad.  Sci.  1  2:1 2. 

Morgan,  S,  1 980.  Status  report  on  Geocarpon  minimum  in  Missouri.  Missouri  Department 

of  Conservation,  Jefferson  City,  Missouri. 

NaturlSekvi  .2004. NatureServe  Explorer:An  online  encyclopedia  of  life  [web  application]. 

Version  4.0.  NatureServe,  Arlirigton,  Virginia.  Available  www.natureserve.org/explorer. 

(Accessed:  August  22,  2004). 

Orzell, S.L.and  E.L  Bridges.  1 987.  Further  additions  and  noteworthy  collections  in  the  flora 

of  Arkansas,  with  historical,  ecological,  and  phytogeographical  notes.  Phytologia  64: 

81-144. 

Palmir,  E.J.and  J.  Suiyermark.  1950.  Notes  on  Geocarpon  minimum  MacKenzie.  Bull.Torrey 

Bot.  Club  77:266-273. 



KEITH  ET  AL.,  GEOCARPON  MINIMUM  NEW  TO  TEXAS  1 1 69 

PiTTMAN,A.B.  1988.  Identification,  survey  and  evaluation  of  potential  habitats  of  Geocarpon 

minimum  MacKenzie  in  Arkansas.  Arkansas  Natural  Heritage  Commission,  Little  Rock, 

Arkansas. 

Rettig,  J.H.  1983.  A  new  Arkansas  station  for  Geocarpon  minimum  MacKenzie 

(Caryophyllaceae).  Bull.Torrey  Bot.Club  1 1 0:21 3. 

Shepherd,  W.  1987.  Monitoring  of  Geocarpon  minimum  at  Warren  Prairie  Natural  Area  in 

the  spring  of  1 987.  Arkansas  Natural  Heritage  Commission,  Little  Rock,  Arkansas. 

Shepherd,W. 2004.  Personal  communication  on  the  ecology  of  Geocorpon  m/n/mum. 

Steyermark,  J.,  J.W.  VoiGT,  and  R.H.  Mohlenbrock.  1 959.  Present  biological  status  of  Geocarpon 

minimum  MacKenzie.  Bull.Torrey  Bot.Club  86:228-235. 
Steyermark,  J.A.  1 963.  Flora  of  Missouri.  Iowa  State  Press.  Ames,  Iowa. 

Thurnaan,  cm.  1 989.  A  Missouri  survey  of  six  species  of  federal  concern.  Final  report.  Mis- 
souri Department  of  Conservation. 

USDA,  NRCS.  2004.  The  PLANTS  Database,  Version  3.5  (plants.usda.gov).  National  Plant 

Data  Center,  Baton  Rouge,  LA  70874-4490  USA. 
U.S.  Fish  and  Wildlife  Service  (USFWS).  1993.  Recovery  plan  for  Geocarpon  minimum 

MacKenzie.  Atlanta,  Georgia. 





SOLANUM  VIARUM  (SOLANACEAE)-TROPICAL 
SODA-APPLE-CONFIRMED  FROM  TEXAS 

Monique  Dubrule  Reed  Mary  Ketchersid 
Biology  Department  Herbarium  1 15  Agronomy  Field  Lab 
TAMU3258  TAMU  2488 

Texas  A&M  University  Texas  A&M  University 

College  Station,  Texas  77845-3258  U.S.A.  College  Station,  Texas  77845-2488,  U.S.A. 

Richard  L.Thompson 

Jasper  County 

271  East  Lamar 

Jasper,Texas  7595 1,  U.S.A. 

ABSTRACT 

Solanii  m  viaru  m,  Tropical  Soda- Apple  (Solanaceae),  is  an  aggressive  weed  from  South  America.  Smce 
it  is  known  from  the  southern  U.S.,  including  Louisiana,  it  has  been  watched  for  in  Te.xas.  A  population 

has  now  been  confirmed  and  vouchered  I  rom  Jasper  County,  Texas.  Other  populations  probably  exist. 

RESUMEN 

Solanum  viarum,  manzana  de  soda  tropical  (Solanaceae),  es  una  mala  hierba  agresiva  de  Sur  America. 

Desdequeesconocidadel  Surde  Estados  Unidos,  incluycndo  Louisiana,  ha  sidobuscada  en  Texas.  Se 

ha  confirmado  ahora  una  poblacion  y  se  han  tornado  testigos  del  condado  de  Jasper,  Texas. 

Solanum  viarum  Dunal,  Tropical  Soda-Apple,  is  a  perennial  native  to  South 
America.  It  was  first  found  in  the  U.S.  in  Florida  in  1988  (Wunderlin  et  al.  1993), 

though  it  may  have  been  present  as  early  as  1981  (Coile  1993.)  It  can  be  aggres- 
sively weedy  in  warmer  areas  and  is  now  also  known  from  Alabama,  Georgia, 

Mississippi,  North  Carolina,  South  Carolina,  Pennsylvania,  and  Tennessee 
(USDA,  NRCS  2004).  It  is  also  present  in  Louisiana  and  Arkansas  (Medal  et  al. 

2003).  Medal  et  al.  (2003)  also  listed  the  plant  for  Texas,  but  we  have  been  un- 
able to  locate  any  voucher  specimens  or  specific  collection  site  information.  (It 

is  possible  they  were  referring  to  the  Jasper  County  population  documented 
here.)  The  species  was  not  listed  for  Texas  by  Correll  and  Johnston  (1970)  or  by 
Jones  et  al.  (1997). This  is  the  first  vouchered  report  of  its  occurrence  in  the  state. 

In  2002,  plants  were  found  growing  in  a  cattle  pasture  in  Jasper  County. 
The  land  owner  cleared  as  many  ot  the  plants  as  he  could  but  left  the  dead 

plants  (with  mature  fruit)  on  the  property.  By  2004,  the  infestation  was  much 

worse  (hundreds  of  individuals  on  ca.  40  to  60  acres),  and  he  sought  identifica- 
tion of  the  weed.  We  determined  that  it  was  indeed  Solanum  viarum.  The  land 

owner  suspects  the  seeds  may  have  been  introduced  in  a  shipment  of  hay  from 
Louisiana. 

SIDA  21(2):  1171-1174.2004 
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Voucher  specimen:  U.S.A.  TEXAS.  Jasper  Co:  Ranch,  entrance  on  TX  Hwy  63,  ca,  I  mi  N  jci.TX  Hwy 

190,  pasture.  Mury  Kclchersid  .5-2004-1, 24  May,  2004  (TAMIJ). 

Images  of  thcjasper  County  plants  may  be  seen  at  www.csdl.tamu.edu/FLORA/ 

cgi/gaUeryquery?q=solanum+viarum 
In  October,  2004,  a  live  specimen  was  sent  to  Texas  A&M  from  Edna  in 

Jackson  Co.  This  represents  a  second  confirmed  infestation  and  underscores 

the  possibility  that  S.  viarum  is  already  more  widespread  in  Texas  than  is  cur- 
rently known.  We  have  also  seen  photographs  of  what  appears  to  be  another 

population  5.  viarum  in  Texas,  but  the  property  owner  has  declined  to  disclose 
the  location  of  the  plants. 

Solanum  viarum  (Fig.  1)  somewhat  resembles  S.  carolinense  L.  or  5.  dimi- 
diatum  Raf,  both  native  to  North  America,  but  it  has  unbranched  rather  than 

stellate  hairs  on  the  upper  leaf  surfaces.  The  plant  may  reach  1  m  or  more  tall, 

with  a  branched,  prickly  stem.  The  leaves  are  ovate  to  ovate-triangular,  to  15 
cm  long  and  12  cm  wide,  sinuate,  and  with  sharp  prickles  to  1  cm  or  longer  on 
both  the  upper  and  lower  surfaces.  The  1  lowers  are  white  (vs.  purple  to  white  in 
S.  caro/i nen.se  or  5.  ciim idiatum),  with  the  corolla  lobes  proportionately  narrow 

and  strongly  recurved.  The  fruit  are  globose,  1.5-2(-3)  cm  in  diameter,  striped 

light  and  dark  green  when  young,  becoming  yellow  at  maturity.  A  lull  descrip- 
tion can  be  found  in  Wunderlin  et  al.  (1993)  and  Bryson  and  Byrd  (1994.) 

This  plant  has  the  potential  to  be  a  serious  weed  in  Texas,  and  it  has  al- 
ready been  proposed  for  the  Texas  Noxious  Weed  List,  as  per  Texas  Agricul- 

tural Code  rule  4TAC  §  19.300(a.)(Texas  Register  2004).  Cattle  avoid  eating  the 

foliage,  allowing  the  plant  to  persist  in  grazed  pastures.  The  fruit,  however,  is 
eaten  by  cattle  and  small  mammals,  which  distribute  the  seeds  in  their  feces. 

Small  infestations  may  be  controlled  by  herbicides,  but  this  may  be  prohibi- 
tively expensive  over  large  areas,  where  mowing  before  flowering  stage  is  the 

first  line  of  defense.  Trials  are  underway  in  Florida  to  determine  the  efficacy  of 
the  beetle  Gratiana  boliviana  as  a  biocontrol  agent  (Medal  et  al.  2003). 

Anyone  finding  what  they  know  or  believe  to  be  Solanum  viarum  in  Texas 
should  contact  their  county  agent  and/or  Mary  Ketchersid  at  the  above  address 
for  confirmation  of  identification  and  specific  control  instructions. 
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Fig.  1 .5o/o/iom  viarum.A.  prickly  leaves  and  flowers,  B.  immature  fruit,  C.  flowers. 
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ABSTRACT 

Gamochaeta  slagnalis  is  reported  for  the  first  time  for  the  United  States  (Arizona  and  New  Mexico), 

hi  Arizona  these  plants  have  previously  been  identihed  as  Gamochaeta  purpurea  and  Gamochaeta 

fakata.  The  species  is  common  m  Mexico  and  apparently  is  at  the  northern  limit  ol  its  distribution 
in  Cochise.  Pima,  and  Santa  Cruz  cos.,  Arizona,  and  Hidalgo  Co.,  New  Mexico,  Gamochaeta  purpurea 

sensu  stricto  also  occurs  in  Arizona,  disjunct  from  its  main  range  m  the  eastern  U.S.A.  Plants  of  the 

southeastern  U.S.A.  previously  identilied  in  some  treatments  as  Gamochaeta  fakata  are  separated 

into  two  species:  Gamochaeta  calviceps  and  Gamochaeta  antiUana.  A  lectotype  is  chosen  lor  G. 

antiUana.  Gamochaeta  calvueps  is  known  primarily  Irom  the  southeastern  U.S.A.  but  is  reported 

from  two  collections  in  California.  Gamochaeta  coarclala  is  lirst  reported  tor  Arkansas  and  Virginia 

and  further  documented  for  California.  Gamochaeta  stachydijolia,  a  South  American  native,  is  re- 
ported from  two  counties  in  California.  For  each  of  the  \lGati]ochaeta  species  recorded  tor  the  U.S.A.. 

a  hypothesis  of  nativity  is  given,  with  a  brief  rationale. 

RESUMEN 

Se  cita  Gamochaeta  sla^nalis por  primera  vez  para  los  Estados  Unidos (Arizona  y  Nuevo  Mexico).  En 

Arizona  estas  plantas  han  sido  identificadas  previamente  como  Gamochaeta  purpurea  y  Gamochaeta 

fakata.  La  especie  es  comijn  en  Mexico  y  aparentemenie  tiene  su  limite  Norte  de  distnbucion  en  los 

condados  de  Cochise,  Pima,  y  Santa  Cruz,  en  Arizona,  y  condado  de  Hidalgo,  en  Nuevo  Mexico. 

Gamochaeta  purpurea  sensu  stncto  aparece  tambien  en  Arizona,  disyunta  de  su  area  principal  en  el 

Este  de  U.S.A.  Las  plantas  del  Sureste  de  U.S.A.  a  veces  identificadas  previatnente  como  Gamochaeta 

fakata  se  separan  en  dos  especies:  Gamochaeta  calviceps  y  Gamochaeta  antiUana.  Se  escoge  un 

lectotipo  para  G.  ant ii Id lU!.  Gamoc/i (.(eta  cud vicepsseconoce  primariamente  del  Sureste  de  U.S.A.  pero 
se  citan  dos  colecciones  en  California.  Gamochaeta  coarctata  se  cita  por  primera  vez  de  Arkansas  y 

Virginia,  y  se  documentan  otras  citas  para  California.  Gamochaeta  stachydijolia.  nativa  de  Sur 
America,  se  cita  de  dos  condados  de  California.  Para  cada  una  de  las  12  especies  de  Gamochaeta  citadas 

para  U.S.A.,  se  of  rcce  una  hipotesis  de  la  posibilidad  de  ser  nativas,  con  un  informe  razonado. 

In  connection  with  preparation  of  a  taxonomic  treatment  oi  the  genus 

Gamochaeta  Wedd.  for  the  developing  Flora  of  North  America  volumes,  vari- 
ous range  extensions  and  new  records  have  come  to  light. 

Gamochaeta  purpurea  sensu  slricto  in  Arizona 

Plants  of  Gamochactatn  Arizona  have  been  identified  as  G.  purpurea  (L.)  Cabr. 

(as  Gnaphahum  purpureum  L.:  Kearney  &  Peebles  1960;  Lehr  1978)  and  G. 

fakata  (Larrt.)  Cabr  (Nesom  1990).  Gamochaeta  purpurea  sensu  stricto  does 

SIDA21(2):  1175-1185.2004 
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indeed  occur  in  Arizona,  but  further  study  shows  that  the  more  common  plants 
are  instead  a  species  widespread  in  Mexico  but  previously  unreported  ior  the 

United  States  (see  below).  The  native  range  of  G.  purpurea  sensu  stricto  appar- 
ently is  the  eastern  U.S.A.,  including  eastern  Texas,  but  it  occurs  as  an  adventive 

in  many  parts  of  the  world.  In  the  U.S.A.,  Arizona  is  the  only  other  state  in  which 
G.  purpurea  is  known  to  occur 

Specimens  examined.  ARIZONA.  Cochise  Co.:  Ciiii-icahua  Mis.,  Rucker  Canyon,  streambank  near 
upper  road  crossing,  scarce,  ca,  bWO  ft,  8Jun  1^)80,  loolin  7^7  lAlvlZj,  Pima  Co.:  Ixincon  Mts„  Speed 
Ranch,  7400  tt,  23  Aug  1909,  Blumcr  iMl  (GH,  MO);  Spud  Rock  Spring,  wei  meadow,  7200  It,  17  Sep 

1982,  Bowers  R828(AR1Z);  Rmcon  Mts„  7500  ft,  1891,  Ncally  IM  ijr.X.  LLSJ;  .Santa  Catalma  Mts„  Bear 

Canyon,  near  Tucson,  27  Apr  1930,  Coiys.n.  (ARIZ,  GH);  Mt.  Lemmon.  control  road.  23  Aug  1931,  Har- 

risoi]  iiiid  Kciirnv\'8!2H  (ARIZ,  l.L);  Sabino  Canyon,  26  Mar  1926,  Loomis  HIO  (ARIZ);  10  mi  NR  of 

Tucson  m  Sabino  C^anyon,  frequent  along  banks  of  small  stream,  15  May  1965,  Mattbcwi  ,)iS7  (ARIZ, 

ASU);  Sabino  C:anyon  near  Tucson,  26  March  1926,  Peebles  et  al  HIO  (US);  old  Sawmill  on  Apache 

Camp  Trail,  6800  It,  24  Jul  1914,  Sl)revrs,n,  (ARIZ);  Sabino  Canyon,  moist  alluvial  soil,  2800  It,  2  May 

1903,  7 /i(irnl)er-|J6(lJS);SabinoC.anyon,moist  alluvial  soil,  30001 1.2  May  1903,  7  lnu  n|)cr46.S(ARlZ, 

MO,  NMC,  USJ;  Sabino  Canyon,  5  May  1903,  Thoynhcr  s.n.  (ARlZj;  Saw  Mill,  24  |ul  1914,  I'hoiuber 
7,303  (ARIZ), 

The  plant  of  Harrison  and  Kearney  8128  (ARIZ;  the  LL  specimen  has  a  single 

stem  with  drawmgof  the  habit)  produced  numerous  decumbent,  rhizome-like 

or  caudex-like  branches  arising  from  a  central  axis  and  apparently  was  dis- 
tinctly perennial.  At  least  one  of  the  plants  collected  by  Shreve  (s.n.,  ARIZ)  also 

appears  to  have  been  perennial.  It  will  be  interesting  to  investigate  whether  the 
highly  unusual  modification  of  Harrison  and  Kearney  8128  is  phenotypic  or 
whether  a  distinct  genetic  race  luight  be  present. 

Gamochaeta  purpurea  probabfy  is  native  to  eastern  North  America  (see 

below),  where  it  is  the  least  weedy  of  its  congeners,  but  the  species  apparently 

occurs  widely  through  the  worid  as  a  adventive.  Plants  of  G.  pu  rpu  rea  in  south- 
ern Arizona  (Pima  Co.)  occur  along  sandy  banks  of  perennial  streams  in  Sabino 

Canyon  and  Bear  Canyon  at  tlie  base  of  the  Santa  Catalina  Mountains  east  of 

Tucson.  The  first  known  coflections  were  made  m  these  long-popular  recreation 

areas  in  1903,  perhaps  accidentally  established  there  thi-ough  heavy  visitation, 
as  the  same  sites  are  heavily  intested  by  other,  more  aggressive  non-native  spe- 

cies. On  the  other  hand,  collections  oi"  G.  purpurea  also  have  been  made  in  the 
Rincon  Mts.  (Pima  Co.)  and  the  Chiricahua  Mts.  (Cochise  Co.),  where  the  spe- 

cies is  less  likely  to  have  been  introduced  by  human  activity  It  also  seems  un- 

likely that  plants  of  G.  purpurea  sensu  stricto  in  scattei-ed  Mexican  localities 
were  introduced  there  by  human  activity. 

A  record  of  Ganioehaeta  purpurea  from  New  Mexico  (Alfred  2003  )  was 

attributed  to  documentation  in  Mcintosh  (1996),  which  i  nstead  reported  records 
for  Pseudoi^naphalium  leucoeephalum  (A.  Gray)  Anderb.  The  voucher  for  the 

Gamoehaeta  record  m  New  Mexico  is  identified  here  as  Gamoehaela  stag}]alis 

(see  citation  below).  Documentation  for  a  report  of  Gamoehaeta  pu  rpu  )'ea  from 



NESOM,  NEW  DISTRIBUTION  RECORDS  EOR  GAMOCHAETA  IN  THE  USA  1177 

Montana  (Dorn  1984,  as  Gnaphalium  purpureum)  has  not  been  verified.  Re- 

ports of  Gamochaeta  purpurea  from  California,  Oregon,  Washington,  and  Brit- 
ish Columbia  are  primarily  based  on  G.  ustulata  (Nutt.)  Holub  (a  native  and 

relatively  common  species),  although  three  other  species  (non-native,  relatively 
uncommon)  of  the  genus  are  now  known  from  California:  G.  calviceps,  G. 

stachydifolia,  and  G.  coarctata. 

The  status  of  Gamochaeta  stagnalis 

The  present  report  documents  the  occurrence  of  Gamochaeta  stagnalis  m  the 

U.S.A.,  where  it  occurs  in  Arizona  and  New  Mexico.  These  plants  have  previ- 
ously been  identified  in  Arizona  mostly  as  Gamochaeta  purpurea.  In  the  U.S.A., 

G.  stagnalis  does  not  geographical  ly  overlap  with  any  other  species  and  its  iden- 
tity should  now  be  easily  ascertained.  A  full  description  is  given  here,  since  one 

apparently  does  not  exist  elsewhere. 

Gamochaeta  stagnalis  (I.M.Johnst.)  Anderb.,  Opera Bot.  104:157. 1991.  Gnaphalium 
stagnaJc  I.M.Johnston,  Contr.  Gray  Herb,  ser,  2,  68:99,  1923,  TYPE:  MEXICO,  S,AN  Lui,s  PoTOSi: 

marslies  about  San  Luis  Potosi  ("in  palustris  circa  urbem"),  Aug  1876, J,G,  SchaJJner  225  (ho- 

lOTYPE:  GH!).  A  specimen  at  US,  Sc/ui/Jner  666  (with  "225"  and  "2J2"  also  written  on  the  label), 
collected  m  Sep  1879,  is  the  same  species  but  apparently  not  a  duplicate  ol  the  type. 

Plants  annual  from  a  short,  very  slender  to  filiform  taproot,  less  commonly  from 

very  shallow  fibrous  roots.  Stems  single  and  erect  or  2-8  and  decumbent-as- 
cending, 2.5-20(-3-5)  cm  long,  densely  and  loosely  arachnoid-tomentose.  Leaves 

mostly  cauline,  oblanceolate-spatulate  to  narrowly  oblanceolate  or  nearly  lin- 
ear, 1-4  cm  long,  2-6(-10)  mm  wide,  basal  usually  not  persistent,  cauline  oblan- 

ceolate, slightly  reduced  upward  in  size,  equally  loosely  tomentose  above  and 

beneath  or  the  adaxial  surface  glabrescent  and  greener  Capitulescence  a  capi- 

tate cluster  (in  smallest  plants)  of  heads  or  an  interrupted  series  of  small  glom- 
erules  subtended  by  divergent-ascending  bracts  similar  to  the  upper  cauline 

leaves,  sometimes  branching  at  lower  nodes.  Involucres  campanulate,  2.5-3  mm 
high,  conspicuously  imbedded  m  loose  tomentum,  the  outer  bracts  basally 

hairy;  inner  phyllaries  narrowly  oblong-lanceolate,  with  rounded-obtuse,  whit- 
ish lamina,  usually  purple  above  the  stereome  and  along  proximal  margins  of 

the  lamina,  outer  phyllaries  ovate-triangular,  translucent:  receptacles  deeply 
concave  to  cratenform.  Florets:  bisexual  (2-)3(-4);  all  corollas  purplish-tipped. 

Flowering  (Mar-) Apr(-May).  Sandy,  often  moist  soil,  washes  and  permanent 

streams,  canyon  bottoms,  flower  beds,  riparian,  desert  grassland,  juniper-grass- 
land, creosote  bush-mesquite-cholla,  oak  woodland;  900-1750  m;  Ariz.,  N.Mex.; 

Mexico  (Sonora,  Chihuahua,  Coahuila,  Nuevo  Leon,  Baja  California  Sur,  Sinaloa, 

Durango,  Zacatccas,  San  Luis  Potosi,  and  other  states  to  the  south). 

Specimens  exammed:  ARIZONA.  Cochise  Co.:  f  loodplain  of  Miller  Canyon,  0.8  mi  by  road  W  of  Hwy 

92,  under  Qucrcus  emoryi  in  open  woodland,  14  Apr  1991,  Bowers 3426 (ARIZ);  Dragoon  Mts„  Noonan 

Canyon,  SE  slope  ol  Sfacing  saddle,  5080  It,  with  Fouqineria,  29  Apr  1983,  Caffcy-Moquin  396(UNM) 
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and  .599  (UNM;;  Whetstone  Mountains,  rocky  draw,  27  Apr  1952,  Goodding 58-52  (ARIZ);  Huachuca 
Mountains.  Coronado  National  Memorial,  rocky  bench  in  wash,  E  end  of  park.  5000  It.  20  Apr  1991, 

M(/,(/«_t;/i/iM62.].}lAl^lZ);San  l5crnarchno  Ranch.  18  mi  1:01  Douglas,  moist  area  around  Middle  Well, 

.3800  ft.  25  May  1981.  Mcirrs-Smilh  .56/  (ASD):  SW  corner  of  Chiricahua  Naiional  Monumeni,  grass- 

land,juniper,  5400  ft,  19  Apr  1975,  Reeves  R2595(ASl)).  Pima  Co.:  Rincon  Mountains,  along  the  Man- 
ning Camp  irad,  moist  draws  in  desert  grassland.  4500  It.  27  Apr  1983,  Bowers  Ki  124  (ARIZ);  Rincon 

Mis.,  unnamed  canyon  at  W  base  ol  Tanque  Verde  Ridge,  3200  ll,  moist  soil  in  sircambed.  29  April 

1984.  ft)iversR;4.5-UARIZ.  LU;Allar  Valley,  8 airline  mi  SSWolRobles Junction  (Three  Points), creo- 

sote  bush-mesijuitecholla  woodland,  inlrequeni  in  disturbed  areas,  2900  It,  b  Apr  1973,  Holmgren 
6668(NY):  Baboquivari  Canyon,  1 1  Mar  1926.  Ixdingand  rbackcrv  1123 {ARW:  Forestry  Cabin  at  W 

base  ol  Baboquivari  Peak.  Papago  Indian  Reservation,  permanent  stream  in  oakSonoian  desert  zone, 

grazed,  P-7  Apr  1973.  Lchto  ct  ol.  I06b0  (NY.  US);  Pagago  Indian  Reservation.  0.3  mi  P  ol  Topawa,  mes- 

qulte-cactus,  bur-sage  desert,  roadside  washes.  6  Apr  1973,  Lchlo  et  al.  10749 (ARIZ);  22.0  mi  Sol  Rob- 

lesjct.at  PasDelicias  Ranch  Road  along  Hwy  286.  desert  grassland  with  mesquiie,  hurroweed.  Opun- 

(kispp,  5200  It.  14  May  1988.  Mc/,i/i(,t;/j ;nj4.56«(ARlZ);  Buenos  Aires  National  WildlireReluge.aiong 

Brown  wash,  with  hackberry  and  inesc|ulte.  5600  ft.  25  Ajir  1991.  MiLaughlin  62.5.3  (ARIZ);  Power 

Bear  Canyon,  moist  sand  along  stream,  3200  ft,  13  Apr  1961.  hdoson  1908{AR\7J\  along  Santa  Cruz 

River  at  Cortaro  Road,  NW  of  Tucson,  5  Apr  1976.  Ma.wn  3J7l£i  (ARIZ);  Pittle  Tucson,  Ascencio  llood- 

water  field  section  last  plowed  summer  1978,  17  Apr  lc)79,  Nohhain  .54t)(ARlZ);  Pima  Co.;  Coyote  Mts., 

Mendoza  C:anyon,  3200  It,  abundani  on  can\'on  floor.  22  April  1945,  Parker  5797o  (ARIZ.  BRIT,  PL, 
NY);  wet  banks  ol  the  Rillita.  14  Apr  1881.  Pring/c  1.5744  (GH,  MO);  Santa  Catalma  Mountains.  Ventana 

C;anyon.  1908.  Shrcve  .s.n,  (ARIZ);  Pori  Lowell.  Rillito,  23  Apr  1903,  Thornhers.n.  (ARIZ);  Tucson.  First 

Avenue  at  Roger  Road,  irrigated  flower  bed  around  pai'king  lot,  14  Aug  1994,  Van  DcvcfiJer  94-444 

(TEX).  Santa  Cruz  Co.:  Nogales-l.ochiel  Road.  6  mi  I  rom  Ariz.  Liwy  82,  9  airline  mi  P  of  downtown 
Nogales,  sandy  soil  around  oak  tree.  4200  ft.  18  Apr  197  5,  tiolm\^ren  6866  (ARIZ.  NY);  Agua  Calicnte 

Canyon,  along  stream  near  road  crossing,  riparian  vegeiation  with  Cehis,Baaharis.  l-ro\i)ius.  3800 

ft,  2  Apr  f978.  Reeves  6640  ( ASL.l);  .Santa  Riia  Mountains,  Gardner  Canyon,  5700-5800  ll ,  8  May  1975, 

V(in /\-\rn(ler,s.n,  (ARIZ).  NEW  MliXICO.  Hidalgo  Co. :Pelonci  I  lo  Mts.,  Granite  Gap,  occasional  on  W- 

lacing  granitic  slope  with  hrieiimcria  laricijoiia.  /■oiu/uieriii  splciidcus,  /\v,ave  palmcn,  OptnUia 
phaeacuntha  var,  diseaur  21  Apr  199  5,  Mcintosh  2665 (NMCO, 

Localities  lor  Gci/noc/idP/d.stdt^ni;  I  i.s  in  Arizona  and  New  Mexico  are  at  the  north- 

western extremity  ol  its  overall  range,  where  llowering  is  restricted  to  the  end 

ol  the  cool  season.  The  species  is  common  and  widespread  ii-i  Mexico,  from  Baja 
California  Sup  Sonora,  and  Chihuahua  southward  and  eastward  tojalisco  and 

Colima,  Nuevo  Leon,  San  Luis  Potosi,  and  Veracruz,  where  it  occurs  at  eleva- 

tions of  200-1  SOOC-lCiOO)  meters  in  rocky  or  gravelly  soil,  including  stream  beds 
and  other  periodically  wet  sites,  in  areas  of  thorn-scrub,  tropical  deciduous,  or 
oak  woodland,  usually  in  open  or  disturbed  sites.  In  Mexico  it  flowers  Decem- 

ber through  May  but  sometimes  continues  longer  in  wet  seasons. 

Plants  ol  Gamochacla  stagnulis  are  recognized  by  their  annual  duration, 

usually  from  a  filiform  taproot,  oblanceolate  leaves  equally  tomentose  on  the 

lower  and  upper  surfaces,  interrupted  capitulesccnce,  small,  basally  tomentose 

heads,  and  phyllaries  conspicuously  purplish  at  the  stereome/lamina junction 

and  along  the  prc:»ximal  margins  of  the  lamina.  It  is  similar  to  and  probably 
closely  related  to  CanHUdua  (below). 
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The  status  of  Gamochaeta  antillana 

Gamochaeta  antillana  (Urb.)  Anderb.,  a  common  species  in  the  southeastern 

U.S.A.,  was  combined  in  concept  with  Gamochaeta  calviceps  (Fern.)  Cabr  and 

identified  as  Gamochaeta Jalcata  (Lam.)  Cabr  by  Nesom  (1990).  Godfrey  (1958) 

separated  G.  calviceps  and  identified  the  other  species  as  G.falcata.  It  is  now  clear 

that  two  taxa  occur  in  this  region,  and  they  are  now  known  to  be  widely  sympatric, 

countering  Godfrey's  notion  that  they  might  be  treated  as  geographic  varieties. 
Gamochaeta  antillana  (Urb.)  Anderb.,  Opera  Bot.  104:157.  1991.  Gnaphalmm 

antiUanum  Urban,  Repert.  Spec.  iNov  Rcgni  Veg.  13:482. 1915.  Typf:  CLJBy\.  "In  insula  Saba  ad 

Great  Hill  et  Gumbeygut,  m.  April,  iruct.  delapsis,  Suringar"  (holotype:  B,  apparently  de- 
stroyed). Two  parat)'pe  collections  cited  by  Urban  {Brilton  i0009:  Bntton  9619)  are  at  NY,  with 

internet-posted  photographs  on  the  NY  type  database.  Peter  Michael,  in  May  1982,  annotated 

9619  as  tollows:  "Urban  designated  a  Suringar  s|iecimen  as  type  and  listed  2  additional  speci- 
mens—Brilton  10009  and  BrlllDn.  Bnilon  and  Cowcll  9619.  The  Suringar  specimen  no  longer 

exists;  I  believe  that  the  1  ruitmg  specimen,  Bnlton.  BrUion  and  Cowell  9619  should  be  desig- 

nated lectotype."  It  obviously  is  somewhat  arbitrary,  but  1  suggest  that  the  leatures  ol  the 
species  are  better  shown  by  plants  of  10009  and  designate  it  here  as  the  l^ECTOTYPl^:  Cuba. 
Prov.  Pinar  del  Rio,  Boca  de  Galatre,  hillside.  15  Mar  1911,  N.L.  Britton  10009  (NYj. 

Gnaphalium  suhfak.atum  Cabr..  Rev.  Mus,  La  Plata  (n.s.)  Bot,  4:174. 1941.  Gamochacla  iuhjalcata 

(Cabr.)  Cabr,  Bol.  Soc.  Argent.  Bot.  9:383. 1961,  Tvpi-::  ARGENTINA.  Prov,  Buenos  Aires:  Pdo. 
Avellaneda,  Isla  Maciel,  12  Oct  1920.  Cabrera  944  ( i  iOLOTYPE:  LP). 

Cabrera  (1961)  cited  collections  of  Gamochaeta  suhfalcata  from  Texas  and 

Florida,  extending  the  range  far  from  northeastern  Argentina,  as  circumscribed 

by  the  original  citations  (Cabrera  1941).  Freire  and  Iharlegui  (1997)  also  identi- 
fied this  species  in  the  U.S.A.  as  G.  subfalcala,  and  it  seems  inescapable  that  C. 

antillana  and  G.  suhfalcata  are  synonyms.  Gamochaeta  antillana  is  known  to 

occur  in  Alabama,  Arkansas,  Florida,  Georgia,  Fouisiana,  North  Carolina,  Okla- 
homa, Mississippi,  South  Carolina,  Tennessee,  Texas,  and  Virginia;  also  in  South 

America,  Europe,  and  New  Zealand. 

Gamochaeta  antillana  is  closely  similar  to  G.  stagnalis  but  the  plants  often 

are  generally  taller  (6-40  cm  vs.  2.5-20(-35)  cm  in  G.  stagnalis)  and  the  basal 
leaves  are  oblanceolate  with  the  cauline  quickly  becoming  linear  (in  G.  stagnalis, 

the  cauline  leaves  and  those  subtending  the  clusters  of  heads  are  oblanceolate). 

Gamochaeta  antillana  occurs  in  hum  id  climates  and  habitats  while  G.stagna /is 

is  a  species  of  arid  climate  and  habitat.  Further  study  of  the  distinction  between 
these  two  taxa  is  needed. 

a.   Involucres  3-3.5  n-im,  lightly  arachnose  only  at  the  base  or  not  at  all;capitulescence 

interrupted  at  least  distally,  main  axis  visible  to  terminal  heads;  phyllaries  in  5-7 

series,  outer  and  middle  ovate-triangular  with  sharply  acute-acuminate  apices,  1/ 

3-1/2  as  long  as  the  inner,  none  with  purplish  color;  flowering  May-Jul 

^__    Gamochaeta  calviceps 

a.  Involucres  2.5-3  mm,  seated  in  tomentum;  capitulescence  initially  cylindric  and 

uninterrupted, at  least  distally,  mam  axis  obscured  by  clustered  heads;  phyllaries  in 
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3-4(-5)  series,  outer  and  middle  ovate-lanceolate  with  narrowly  to  broadly  acute 

apices,  outer  1/2  -2/3  as  long  as  inner,  at  least  innermost  commonly  tinged  with 

purple  at  stereome-laminajunction;flowering  (Feb-)Mar-May  sometimes  later  with 
moisture   Gamochaeta  antillana 

Gamochaeta  cahiceps  in  California 

Gamociiaetaca/vicepsoccurs  widely  in  the  southeastern  U.S.A.  The  tirst  known 

North  American  records  outside  of  that  region  are  reported  here.  It  is  known  to 

occur  in  Alabama,  Arkansas,  Cahiornia,  Florida,  Louisiana,  Mississippi,  North 

Carolina,  Oklahoma,  South  Carolina,  Texas,  Virginia,  as  well  as  South  America, 

Huropc,  and  New  Zealand.  As  noted  above,  G.  ccilvk'cp.sand  G.cuitillana  consti- 
tute the  plants  in  the  eastern  U.S.A.  most  commonly  identilied  in  the  past  as 

GamochcU'la  fakata. 

CALIFORNIA.  Contra  Costa  Co.:  Tildcn  Regional  Park  Btitanic  Garden,  Wilclcai  C^anNxm:  a  rapidly 

spreading  weed  It  hat  I  probably  came  with  plant  material  Irom  Delano,  Kern  Co.,  27  J  un  \^7'i.  7rue7872A 
(T?!X).  .San  Diego  Co.:  Peninsular  Ranges,  near  Riverside  Co.  line,  F  ol  1-1 5  oil  Pa  la  Road  along  Rancho 
I  Icights  Rd,  I  ?t)4  ft,  chaparral,  mostly  past  flower,  24  Jun  2003.  Spjut  and  Munu  15}S4  IBRIT,  UCR). 

Gamochaeta  stachydifolia  in  California 

This  species  is  known  to  me  by  two  collections  Irom  central  Calilornia,  the  lo- 
calities separated  by  about  200  kilometers.  The  1990  collection  suggests  that  it 

has  probably  is  naturalized  in  that  region  and  should  be  expected  at  more  lo- 

calities. The  plants  are  recognized  by  their  slender-taprooted  habit  (probably 

annual),  oblanceolate  and  concolot-ous  leaves,  cylindric  capitulescence,  acute 
to  acute-acuminate  outer  and  middle  phyllaries,  inner  phyllaries  with  brown- 

ish-hyaline, rounded-apiculate  lamina,  and  yellowish-tipped  florets.  The  Gfi 
collection  (Mason  6991)  was  annotated  by  Peter  Michael  in  1990  as  Gamochaeta 

hertcriana  (DC.)  Cabr.,  but  this  identification  is  problematic,  as  G.  berteriana 

apparently  is  perennial,  thicker  stemmed,  and  bears  heads  in  capitate  clusters; 

it  is  native  to  high  elevation  habitats  in  Chile  (type:  Chile,  1833,  Bertcro  8222,  B, 

photo-TEXI).  Freire  and  Iharlegui  (1997)  noted  that  the  range  of  G.  stachydijolia 
includes  Argentina,  Brasil,  and  Uruguay. 

Gamochaeta  stachydifolia  (Lam.)  Cabr.,  Bol.  Soc.  Argent.  Bot.  9:382.  1961. 

Giuiphdlnim  slat  Iwdijoiium  Lam.,  F.ncx'cl,  2:7t7.  1786,  CiniphiiJium  pui'pnirum  !_,  var. 

sliichydijolium  (Lam.)  Baker  in  Martius,  1-1.  Bras.  6(3j:12').  1882,  Probable  UOtorvi't  (see  com- 

ments by  Cabrera  1961):  Uruguay  or  Argenima.  "Des  en\'irons  de  Montevideo  ct  de  Buenos 

Aires,  "without  date.  Cn/nour.son  .vn.  (P  photo-F.  photo-LL  ).  Lamarck  noted  that  "Comtnerson 
a  trouve  cette  espece  :i  Monte- Video,  (vs,)." 

Plants  annual,  slender  taprooted.  Stems  4-15  cm  high,  erect,  single  from  the  base, 

densely  and  loosely  gray-white  tomentose-arachnoid.  Leaves  basal  and  cauline, 

basal  mostly  withered  and  withering  by  1  lowering,  oblanceolate,  1-2  cm  long, 

2-4  mm  wide,  cauline  similar  to  basal,  oblanceolate,  commonly  folded, 

subclasping  but  not  auriculate,  2-3  ciri  long,  3-6  mm  wide,  continuing  nearly 
unreduced  into  lower  inflorescence  but  none  longer  than  heads,  dark  apical 
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mucro  often  evident,  evenly  gray-white  tomentose-arachnoid  on  both  surfaces. 

Capitulescence  a  continuous  cyhnder  2-3(-4)  cm  long,  10-12  mm  wide  (pressed). 
Involucres  campanulate,  3.5-4  mm  high;  phyllaries  in  4-5  gradate  series,  outer 
ca.  1/3  as  long  as  innermost,  outer  and  middle  narrowly  ovate-triangular, 

apically  acute  to  acute-acuminate,  lightly  tomentose  at  the  very  base,  inner- 
most oblong,  stereome  ca.  1/2  length,  lamina  brownish-hyaline,  apically 

rounded-apiculate;  receptacles  shallowly  concave.  Florets:  bisexual  2-4;  all  co- 
rollas yellowish.  Cypselae:  mature  fruits  not  seen. 

Collections  examined.  CALIFORNIA.  Amador  Co.:  Sierra  Nevada  foothills,  hill  above  lone,  23  Apr 

1932,  Mason  6991  (GH,  LL).  Butte  Co.:  ca.  1/4  mi  S  ol  the  Feather  River,  ca.  0.4  mi  W  of  Pacific  Heights 

Road.  ca.  4.5  mi  SW  ol  Oro\'ille,  T18.  R3E.  ne/S3,  riparian  woodland  (destroyed),  100  ft,  uncommon, 

inconspicuous,  growing  on  dry.  bare  disturbed,  sand\'  soil  in  the  borrow  area,  28  Apr  1990.  Ahart 
6466  (MO). 

Gamochaeta  coarctata  in  Arkansas,  California,  and  Virginia 

Gcimochaeta  coarctata  (WiUd.)  Kerg.  was  previously  noted  to  occur  in  Calilor- 
nia  (Nesom  1990),  but  it  was  identified  as  Gamochaeta  americana.  In  view  of 

the  rapid  spread  and  pervasive  occurrence  of  this  species  in  the  southeastern 

U.S.A.,  it  seems  likely  that  it  also  is  becoming  increasingly  common  in  Calilor- 
nia.  It  is  common  throughout  Louisiana,  and  its  representation  in  southern  Ar- 

kansas probably  is  already  significantly  greater  in  herbaria  than  the  single 
record  reported  here.  I  have  seen  the  following  specimens. 

ARKANSAS.  Bradley  Co.:  "Southern  Bluff"  ca.  2.3  mi  NW  (by  air)  of  the  center  of  Warren.  26Jun  1976. 

Locke  2002  (BRIT).  CALIFORNIA.  Humboldt  Co.:  Canyon  Creek,  6  tni  SE  of  Blue  Lake,  hillside  pas- 
ture in  logged  area,  local  and  scarce,  1200  ft,  1  Aug  1936,  Tracy  15057  (NCU,  TEX).  Sacramento  Co.: 

weed  in  irrigated  alfalfa  field,  Aschwanden  farm,  3  mi  W  of  Gait,  10  Aug  1953,  Tucker  2674  (SMU). 

Stanislaus  Co.:  San  Joac(uin  Valley,  near  Ceres  and  Turlock,  2  mi  WSW  ol  Keyes,  uncommon  annual 
weed  in  almond  orchard,  80  It,  8Jul  2000,  Set  nders  23532  (BRIT).  VIRGINIA.  Northampton  Co.:  north 

end  of  Hog  Island,  inner  dune,  1  Jul  1996,  McAvoy  1603  (DOV). 

Further  comments  on  biology  and  nomenclature  of  Gamochaeta  coarctata  are 

given  in  two  other  papers  in  this  issue  (Nesom  2004;  Pruski  &  Nesom  2004). 

Nativity  of  North  American  Gamochaeta  species 

Assessment  of  the  nativity  of  North  American  species  of  Gamochaeta  is  prob- 
lematic. Most  Gamochaeta  species  are  native  to  South  America,  and  most  of  the 

North  American  species  characteristically  occur  in  ruderal  habitats,  commonly 

in  company  of  known  non-native  species  of  various  families.  Some,  if  not  all, 
of  the  North  American  Gamochaeta  species  occur  as  weeds  m  parts  of  the  world 

other  than  South  America  (although  inconsistencies  in  identification  and  ap- 
plication of  names  make  it  difficult  to  accurately  evaluate  overall  distributions 

of  the  widespread  species).  Thus  by  behavior  and  association,  all  ruderal 

Gamochaeta  species  in  North  America  might  also  be  expected  to  be  non-na- 
tive. The  mode  of  introduction  of  those  clearly  non-native  is  not  known. 



1182  BRIT.ORG/SIDA  21(2) 

Circumstantial  evidence,  however,  suggests  that  some  of  the  North  Ameri- 
can Gumochacta  species  are  native.  Gamothacta  purpurea  and  G.  ustulala  were 

described  from  collections  made  early  in  the  history  of  the  U.S.A.,  presumably 

before  non-native  colonizers  became  abundant;  others  are  known  only  from 
more  recent  collections.  Several  species  are  distributed  over  broad  latitudinal 

and  ecological  raiige,  suggesting  that  geographic  differentiation  may  have  oc- 
curred; the  geographic  range  (and  presumed  genetic  variability)  of  others  is 

more  restricted.  Four  ot  the  species  suggested  as  native  on  a  geographic-eco- 

logical basis  lorm  two  species  pairs  (the  two  o(  each  pair  with  strong  morpho- 

logical similaritics:G. /)urpMrt'ti  and  G.sphaiiUitci,  G.argyrinea  and  G.  usiulaia), 
suggesting  that  the  evolutionary  diderentiation  was  autochthonous. 

Gamochaeta  pensylvanica,  G.  antiUancr  and  G.  stagnalis  are  similar  among 

themselves  and  possibly  closely  related;  their  nativity  is  uncertain,  but  at  least 

it  seems  likely  that  G.  stagnalis  is  native.  For  those  non-native,  evidence  is  strong 
that  they  arc  naturalized  (sensu  Ncsom  2000a). 

For  each  ol  the  Gamochactu  species  recorded  lor  North  America  (north  of 

Mexico),  a  hypothesis  of  nativity  is  given,  with  a  brief  rationale.  Distribution 

maps  lor  G.  pu  rpu rcti,  G. argyrinca,  G.  usi u kitLi G. ch ioncsthcs,  G. ̂ \mp\ic\ca ul\s, 

and  G.  coarctata  are  provided  in  Ncsom  (2004). 

Gamochaeta  purpurea  (L.)  Cabr— Native:  widespread  in  the  eastern  U.S.A. 
over  a  broad  latitudinal  and  ecological  range;  early  collections  from  known 

range  in  the  U.S.A.;  possibly  closely  related  to  G.  sphacilaia,  which  apparently 

occurs  natively  over  a  wide  area,  including  South  America  and  IVIcxico,  into 

southwest  Texas.  Gamochaeta  purpurea  sensu  stricto  is  tound  over  a  wide  area 

of  peninsular  Florida,  but  G.  argyri  nea  and  G.chioriesthes,  both  segregated  f  rom 

the  concept  of  G.  purpurea  in  the  U.S.A.,  arc  restricted  to  the  northern  counties 

of  the  state  (a  loan  ol  specimens  from  USF  was  extremely  helpful  in  establish- 
ing this). 

Gamochaeta  .sphacilata  (Kunth)  Cabr.— Native:  widespread  from  Soutli 
America  to  the  U.S.A.,  occurs  in  essentially  undisturbed  habitats  at  mid  and 

relatively  high-elevation  in  Mexico  and  the  northern  extension  of  its  range  in 

trans-Pecos  Texas;  possibly  closely  related  to  G.  purpurea,  which  apparently  is 
native  to  the  eastern  U.S.A. 

Gamochaeta  argyriiiea  Nesom  — Nativc(?):  widespread  in  the  eastern  U.S.A. 

over  a  considerable  latitudinal  and  ecological  range  and  also  known  from  Pu- 
erto Rico;  early  coffcctions  from  known  range  in  the  U.S.A.;  probably  closely 

related  to  G.  ustulala,  which  apparently  is  native  to  the  western  U.S.A. 

Gamochaeta  ustulata  iNutt.)  I  lofub— Native:  distinctive  habitat  and  geo- 
graphic range  in  Pacific  coast  states,  over  a  wide  latitude,  mostly  in  coastal  and 

near-coastal  habitats;  early  collections  from  known  range  m  the  western  U.S.A.; 
closely  similar  and  probably  closely  related  to  G.  argyrinea,  which  perhaps  is 
native  to  the  eastern  U.S.A. 
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Gamochaeta  chionesthes  Nesom^Non-native:  relatively  scattered  and  re- 
cent collections  in  the  southeastern  U.S.A.  (see  Nesom  2004).  It  possibly  has 

been  identified  in  South  America  by  a  misapplied  name  (G.  americana^);  possi- 
bly closely  related  to  G.  simplicicaulis,  a  native  of  South  America. 

Gamochaeta  simplicicaulis  (Willd.  ex  Spreng.)  Cabr.— Non-native:  scattered 
and  recent  collections  in  the  southeastern  U.S.A.,  the  earliest  known  in  1957- 

1959,  when  it  was  discovered  in  nine  counties  of  North  Carolina  and  South  Caro- 
lina (Nesom  1999,  2000b).  Widely  distributed  in  South  America  and  known 

from  early  collections  there;  recorded  as  adventivc  in  other  parts  ot  the  world 

before  its  discovery  in  North  America. 

Gamochaeta  coarctata  (Willd.)  Kerg.— Non-native:  collections  from  the 
U.S.A.  before  about  1970  are  rare.  Small  (1933)  did  not  include  this  distinctive 

species  in  his  treatment  of  the  Southeastern  flora.  Godfrey  (1958)  noted  that  he 

knew  the  species  (as  Gnaphalium  spicatum  Lam.)  from  collections  from  around 

Wilmington,  North  Carolina,  and  from  Florida,  "in  and  around  Tallahassee, 

thence  westward  to  Pensacola.'"  Perhaps  the  earliest  collection  or  one  of  the  ear- 
liest was  made  in  1949  m  Wilmington  (.Godfrey  49341,  originally  identified  as 

Gnaphalium  purpureum,  SMU,  NCU),  where  it  was  "abundant  m  vacant  lots 

and  weedy  places";  it  was  collected  again  m  Wilmington  in  1950  (Godfrey  50362, 

SMU),  identified  as  an  "unusual  form"  of  Gnaphalium  purpureum.  The  range 
of  G.  coarctata  in  the  southeastern  U.S.A.  is  now  apparently  much  more  con- 

tinuous than  indicated  by  existing  collections  (personal  observation),  suggest- 
ing a  recent  and  rapid  expansion.  The  type  of  Gnaphalium  coarctatum  and  its 

synonym  Gnaphalium  spicatum  was  described  from  Uruguay  from  a  collec- 
tion made  in  the  1700s  (Pruski  &  Nesom  2004),  and  it  seems  likely  that  the 

species  IS  native  to  South  America.  It  is  documented  as  adventive  in  other  parts 
of  the  world. 

Gamochaeta  pensylvanica  (Willd.)  Cabr.  (synonyms:  Gnaphalium 

spathulatuni  Lam.  [non  Burm.  f.f  Gnaphalium  peregrinum  Fernald)— Non-na- 
tive(?):  common  in  the  southeastern  U.S.A.  (nearly  restricted  to  Atlantic  Coast 

and  Gulf  Coast  states);  common  in  eastern  South  America  and  throughout  the 

world  as  a  weed.  Similar  and  perhaps  related  to  G.antillana,  for  which  the  na- 
tivity also  is  uncertain  but  suggested  to  be  North  American  and  Antillean.  On 

balance,  however,  it  seems  likely  that  G.  pensylvanica  arrived  early  as  an  ad- 
ventive in  North  America,  especially  in  view  of  its  apparent  complete  fidelity 

to  ruderal  habitats  on  this  continent  and  its  near-cosmopolitan  occurrence  as  a 
weed.  In  Willdenows  proposal  of  the  name  Gnaphalium  pensylvanicum,  he 

noted  that  the  'habitat'  was  in  Virginia  and  in  Pennsylvania,  north  of  its  char- 
acteristic range  in  the  U.S.A.  My  guess  is  that  it  was  collected  as  a  ballast  wail 

in  Philadelphia  prior  to  1809,  the  year  of  Willdenow's  proposal.  The  species  is 
shown  only  in  Pennsylvania  County  by  Wherry  et  al.  (1979),  who  noted  that  it 

is  "introduced"  in  the  state;  it  was  not  included  at  all  in  a  later  summary  of  the 
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Pennsylvania  flora  (e.g.,  Rhoads  &  Block  2000).  The  type  of  Gnaphalium 

spathulatum,  described  by  Lamarck  in  1788,  was  from  pkmts  cukivated  at  the 

"Jardin  du  Roi"  in  Paris;  Lamarck  noted  that  he  did  not  know  the  origin  of  the 
garden  plants  but  that  Commerson  had  found  a  similar  form  near  Buenos  Aires. 

In  his  description  of  Gnaphalium  peregrinum,  Fernald  (1943)  noted  that  G. 

spathulatum  was  a  later  homonym  (non  Burm.  f .  1768)  and  probably  the  same 

species  as  G.  pcrcgri  num,  but  because  ol  his  uncertainty  regarding  the  identity 

of  the  pktnt  in  the  type  photo  (G.  spaihuUitum  Lam.),  he  chose  a  new  type  for 

the  new  name.  Burman's  name  (Prod  rom  us  florae  capensis  25. 1768)  is  vahdatcd 

by  citation  ot  a  figure  in  Breyne's  Prodronii  (tab.  18,  fig.  3. 1738)  and  accompany- 
ing legend  (p.  29)— it  apparently  is  a  species  of  Hdichrysum. 
Gamochaeia  antillana  (LJrb.)  Anderb.— Native(?):  common  in  the  southeast- 

ern U.S.A.,  most  in  coastaf  states;  described  from  Cuba  in  1915,  known  from  most 

islands  ot  the  Antilles,  South  America,  and  apparently  weedy  in  other  parts  of 

the  world.  Closely  similar  to  and  possibly  closely  related  to  G.  stagnalis.. 

Ganiochaeta  stagnalis  (I.M.  Johnst.)  Anderb.— Native(?):  common  m  north- 
ern Mexico  and  reaching  southern  Arizona  and  southwestern  New  Mexico, 

where  it  flowers  in  early  spring  in  desert  habitats.  Probably  closely  related  to  G. 

anliJknia  but  diUerent  in  geography  and  ecology. 

Ganiochaeta  calviceps  (Fern.)  Cabr.— Native(?):  described  in  1935  from  Vir- 
ginia and  known  mostly  from  recent  collections  in  eastern  North  America 

(states  of  the  Atlantic  Coast  and  Gulf  Coast);  apparently  widespread  in  South 

America  other  parts  of  the  M^orld. 

Gamochaeia  siachydifolia  (Lam.)  Cabr.— Non-native:  known  in  North 
Americaonly  from  two  counties  in  central  California.  Native  to  South  America. 

ACKNOWLEDGMENTS 

I  am  grateful  to  Alan  Weakley  and  Carol  McCormick  for  checking  locality  data 
of  NCU  collections  and  to  John  Pruski  and  Susana  Freire  for  reviews.  Loans  of 

specimens  were  studied  from  ARIZ,  ASU,  DOV,  MO,  NMC,  and  USF  Data  also 
were  obtained  on  visits  to  MO,  NCU,  NY,  GH,  TEX,  and  US. 

REFERfiNCES 

All  RED,  K.  2003.  A  working  index  of  New  Mexico  vascular  plant  names,  <web.nmsu.edu/ 

~kallred/herbweb/Working%20lndex-title.hl:m>  Accessed  1  Mar  2004. 

Cabrera,  A. L.  194LGnflp/7a//um.ln:Compuestas  Bonaerenses.Rev.Mus.La  Plata  (n.s.),Secc. 

Bot.,  4:1 -450.  Pp.  161-180 

Cabrera,  A.L  1 961  .Observaciones  sobre  las  Inuleae-Gnaphalinae  (Compositae)  de  America 

del  Sur.  Bol.  Soc,  Arg.  Bot.  9:359-386. 

DoRN,  R.D.  1984.  Vascular  plants  of  Montana.  Mountain  West  Publishing,  Cheyenne, 

Wyoming. 

Fernaed,  M.L.  1  943. Virginian  botanizing  under  restrictions.  Rhodora  45:357-41  3,445-480. 



NESOM,  NEW  DISTRIBUTION  RECORDS  FOR  6AM0CHAETA  IN  THE  USA  1185 

Freire,  S.E.  and  L  Iharlegui.  1 997.  Sinopsis  preliminar  del  genero  Gamochaeta  (Asteraceae, 

Gnaphaiieae).Bol.5oc.  Argent.  Bot.  33:23-35. 

Godfrey,  R.K.  1958.  A  synopsis  of  Gnaphalium  (Compositae)  in  the  soutlneastern  United 

States.  Quart.  J.  Florida  Acad.  Sci.  21 : 1 77-1 84. 

Kearney, T.H.  and  R.H.  Peebles.  1 960.  Arizona  flora  and  supplement.  Univ.  of  California  Press, 

Berl<eley. 

LiHR,  J.H.  1978.  A  catalogue  of  the  flora  of  Arizona.  Desert  Botanical  Garden,  Phoenix, 

Arizona. 

McIntosh,  L.  1 996.  Seven  additions  to  the  flora  of  New  Mexico.  Phytologia  81 :365-368. 

Nesom,  G.L.  1 990.The  taxonomic  status  of  Gamochaeta  (Asteraceae;  inuleae)  and  the  spe- 

cies of  the  United  States.  Phytologia  68:1 86-1 98, 

Nesom, G.L.  ]999. Gamochaeta simplicicaulis  (Asteraceae: Gnaphalieae)  in  four  southeast- 

ern states  and  new  for  North  America.  Sida  18:1259-1264. 

HfscM,  G.L.  2000a.  Which  non-native  plants  are  included  in  floristic  accounts?  Sida  19: 

189-193. 

Nesom,  G.L.  2000b.  Gamochaeta  simplicicaulis  (Asteraceae:  Gnaphalieae)  in  Georgia.  Sida 

19:413. 

Nesom,  G.L.  2004.  New  species  of  Gamochaeta  (Asteraceae:  Gnaphalieae)  from  the  east- 

ern United  States  and  comments  on  similar  species.  Sida  21 :71  7-741. 

Pruski,  J.  and  G.L.  Nesom.  2004.  Gamochaeta  coarctata,  the  correct  name  for  Gamochaeta 

spicata  (Asteraceae:  Gnaphalieae).  Sida  21:71 1-715. 

RHOAE)s,A.F.andT.A.BLOcK.2000.The  plants  of  Pennsylvania:  An  illustrated  manual.  Univ.of 

Pennsylvania  Press,  Philadelphia. 

Small,  J.K.  1 933.  Manual  of  the  southeastern  flora.  Univ.  of  North  Carolina  Press,  Chapel 

Hill. 

Wherry,  E.T.,  J.M.  Fogg,  Jr.,  and  H.A.  Waul.  1 979.  Atlas  of  the  flora  of  Pennsylvania.  Morris 

Arboretum  of  the  Univ.of  Pennsylvania,  Philadelphia. 





VASCULAR  FLORA  OF  WASHITA  BATTLEFIELD  NATIONAL 

HISTORIC  SITE,  ROGER  MILLS  COUNTY,  OKLAHOMA 

Bruce  W.Hoagland  Amy  Buthod 
Oklahoma  Biological  Survey  Oklahomo  Biological  Survey 

and  Department  of  Geography  University  of  Oklahoma 

University  of  Oklahoma  Norman,  Oklahoma  73019,  U.S.A. 
Norman,  Oklahoma  73019,  U.S.A. 

bhoagland@ou.edu 

Wayne  Elisens 
Oklahoma  Biological  Survey 

and  Department  of  Botany  and  Microbiology 

University  of  Oklahoma 

Norman,  Oklahoma  73019,  U.S.A. 

ABSTRACT 

This  article  reports  the  results  of  a  vascular  plant  inventory  ol  the  Washita  Battlefield  National  His- 

toric Site  in  western  Oklahoma,  Two  hundred  and  seventy-two  species  of  vascular  plants  were  col- 
lected from  201  genera  and  62  lamilics.  The  most  specious  families  were  the  Poaceae  (53),  Asteraceae 

(48),  Fabaceac  (22)  and  Fuphorbiaccae  (22),  One  htmdi'cd  and  se\'enty-live  species  were  perennials, 

ninety-five  annuals,  and  2  biennials.  Twenty-eight  woody  plant  species  were  present.  Twenty-one 
species  exotic  to  North  America  were  collected  representing  7,7%  of  the  flora.  Five  species  tracked  by 

the  Oklahoma  Natural  Flentage  Inventor)-  were  lound.  This  study  reports  205  species  previously  not 

documented  in  Roger  Mills  Count)-, 

ABSTRACT 

Este  articulo  presenta  los  resultados  de  un  in\'entario  de  flora  \'ascular  del  Washita  Battlcl  ield  Na- 
tional Historic  Site  en  el  Oeste  de  Oklahoma.  Se  colectaron  doscientas  setenta  y  dos  especies  de  plantas 

vasculares  pertenecicntes  a  201  gencios  y  62  lamilias.  Las  iainilias  con  mas  especies  lueron  Poaceae 

(53),  Asteraceae  (48),  Fabaccae  (22j  y  Fuphorbiaceae  (22).  Ciento  selenta  y  cmco  especies  eran 

perennes,  noventa  y  cinco  anualcs,  y  2  bianuales,  F_staban  presentes  veintiocho  especies  lefiosas.  Se 

colectaron  \'eintiuna  especies  exoticas  para  Norte  America  que  re|iresentan  el  7.7'/o  de  la  flora.  Se 
encontraron  cinco  especies  seguidas  por  el  Oklahoma  Natural  Heritage  Inventory.  Fste  estudio  cita 

205  especies  no  documentadas  previamcnte  en  el  condado  de  Roger  N4ills. 

INTRODUCTION 

The  objectives  of  this  study  were  twofold;  to  fill  a  gap  in  floi'istic  data  for  west- 
ern Oklahoma  and  provide  resource  managers  at  the  Washita  Battlefield  Na- 

tional Historic  Site  (WBNHS)  a  com  prehensi ve  species  list.  Prior  to  2002,  when 
collecting  began  lor  this  study,  446  specific  and  intraspecific  taxa  were  reported 

from  Roger  Mills  County  (IToagland  2004).  Erigeron  bellidiastrum  Nutt.,  col- 
lected by  J.  Engleman  on  3]uly  1919,  was  the  first  botanical  specimen  gathered 

in  Roger  Mills  County.  There  are  no  subsequent  collection  records  until  1929. 

SIDA21(2):1187-1197.2004 
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Peak  collecting  years  in  Roger  Mills  County  were  1939  (261  specimens),  with 

the  return  of  J.  Hngleman,  and  1976  by  Susan  Barber  and  Rahmona  Thompson 

(124  specimens)  on  behalf  of  the  Robert  Bebb  Herbarium  at  the  University  of 

Oklahoma  (Hoagland  2004).  During  the  course  of  this  research,  Freeman  et  al. 

(2003)  published  a  f  loristic  list  from  the  Thurman  Ranch  in  Roger  Mills  County, 

located  south  of  WBNHS,  which  documented  470  species  Irom  85  families. 

Study  Area 

The  WBNHS  was  estabhshed  on  12  November  1996  and  encompasses  136  hect- 

ares in  Roger  Mills  County  (Fig.  1).  Latitudinal  extent  ranges  from  35.63°N  to 

35.62°N  and  longitudinal  extent  from  99.70°W  to  99.71°W.  The  WBNFIS  is  lo- 

cated within  the  subtropical  humid  (Cf)  climate  zone  (Trewartha  1968).  Sum- 

mers are  warm  (mean  July  temperature  =  27.7°C)  and  humid,  whereas  winters 

are  relatively  short  and  mild  (mean  January  temperature  -  1.9°C).  Mean  annual 

precipitation  is  105.6  cm,  with  periodic  severe  droughts  (Oklahoma  Climato- 
logical  Survey  2004).  Physiographically,  the  study  area  is  located  in  the  Osage 

Plains  section  of  the  Central  Lowlands  province  (Hunt  1974)  and  within  the 

High  Plains  province  o(  Oklahoma  (Curtis  &  Ham  1979).  Elevation  in  the  study 

area  ranges  from  588  m  along  the  Washita  River  to  610  m.  The  surface  geology 

is  primarily  Permian  red  sandstone  in  the  uplands  to  the  south  ot  the  Washita 

River,  and  Quaternary  silt,  sand  and  clay  adjacent  to  and  north  ol  the  river  (Bran- 

son &  Johnson  1979).  The  primary  soil  association  at  WBFNLIS  is  the  Yahola- 
l\^rt,  which  is  composed  ol  alluvial  soils  on  bottomlands  and  terraces.  The 

Woodward-Quinlan  association  occurs  on  uplands  and  is  level  to  very  steep 
loamy  soils  undedain  by  red  sandstone  (Burgess  et  al.  1959).  The  predominant 

potential  vegetation  types  are  mixedgrass  prairie  with  a  smaller  component  of 
bottomland  forests  and  stabilized  dunes  (Duck  &  Fletcher  1943).  Much  ol  the 

Washita  River  bottomlands  were  cleared  for  agriculture  and  pasturage. 

METHODS 

Eight  collection  sites  were  established  at  WBNHS  for  intensive  floristic  sam- 
pling. Sites  were  selected  following  a  review  ot  US  Geological  Survey  1:24,000 

topographic  maps  and  licld  reconnaissance.  The  predominant  vegetation  asso- 
ciation at  these  sites  was  classified  according  to  Hoagland  (2000).  Collection 

effort  was  not  limited  to  established  sites.  Collections  were  made  on  a  monthly 

basis  irom  March  through  October  2002.  Vouchers  lor  species  exotic  to  North 

America  were  made  from  naturalized  populations  only,  thus  excluding  culti- 
vated and  ornamental  plants.  Specimens  were  processed  at  the  Robert  Bebb 

Herbarium  ot  the  University  of  Oklahoma  (OK]^)Iollowing  standard  herbarium 

techniques.  Manuals  used  tor  specimen  identification  included  Correll  and 

Johnston  (1970),  Gould  (1975),  Waterfall  (1969)  and  Great  Plains  Flora  Associa- 

tion (1986).  Origin,  whether  native  to  introduced  to  North  America,  was  deter- 
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Fig.  1 .  Location  of  Washita  Battlefield  National  Historic  Site,  Roger  Mills  County,  Oklahoma. 

mined  using  Taylor  and  Taylor  (1991)  and  the  United  States  Department  of  Ag- 
riculture-Natural Resources  Conservation  Service  (USDA-NRCS  2004).  The 

nomenclature  used  is  in  concordance  with  USDA-NRCS  (2004).  Voucher  speci- 
mens vv^ere  deposited  at  OKL. 

RESULTS  AND  DISCUSSION 

A  total  of  272  vascular  plants  in  201  genera  and  62  families  were  collected  (Table 

1).  Among  the  angiosperms,  66  were  monocots  and  205  were  dicots.  One  gym- 
nosperm  was  found.  The  most  species  were  collected  from  the  families  Poaceae 
(53),  Asteraceae  (48),  Fabaceae  (22),  and  Euphorbiaceae  (14).  The  genera 

Chamaesyce  (5),  Eragrostis  (4),  Dalea  (4),  and  Solarium  (4)  had  the  most  spe- 
cies. Ninety-seven  species  were  annual  or  biennials,  and  178  perennial. 
Twenty-one  exotic  species  from  14  families  were  collected,  representing  7.7% 

of  the  flora.  The  greatest  number  of  exotic  species  were  in  the  families  Poaceae 
(11)  and  Asteraceae  (4),  This  is  higher  than  the  10%  exotic  flora  reported  from 
the  Thurman  Ranch  (Freeman  et  al.  2002),  but  is  comparable  to  recent  f  loristic 
inventories  from  other  areas  in  Oklahoma.  For  example,  a  flora  of  the  Chickasaw 
National  Recreation  Area  reported  12%  exotic  species  (Hoagland  &  Johnson 
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Table  1.  Summary  of  floristic  collections  at  the  Washita  Battlefield  National  Historic  Site,  Roger  Mills 

County,  Oklahoma. Table  format  follows  Palmer  et  al.(1995). 

Taxonomic  Group 
Species 

Native  spp. Introduced  spp. 

Equisetophyta 0 

Pteridophyta 0 

Coniferophyta 1 

Magnoliophyta 

Magnoliopsida 205 

Lillopsida 66 

Total 271 

0 

0 

1 

184 56 

240 

0 

0 

0 

21 10 

31 

2001),  9%  at  Oologah  Wildlife  Management  Area  (Hoagland  &  Wallick  2003), 

15%at  Keystone  Wildlife  Manageinent  Area, and  11%  fc^r  an  inventory  ol  Tillman 

County  (Hoagland  et  al,  in  press).  However,  the  percentage  was  lower,  Ci.6%,  at 

Red  Slough  and  Grassy  Slough  in  southeastern  Oklahoma  (Hoagland  & 

Johnson,  in  press). 

Five  species  tracked  by  the  Oklahoma  Natural  Heritage  Inventory  were 

found:  Argyihamnia  humilis  (G5S2S3),  Gaura  brachycarpa  (G4G5  S1S2), 

Solarium  triflorum  (G5S1S2),  Sporobolus gigantcu^  (G5S1S3),  and  Zinnia  gran- 

dijlora  (G5S!').  Species  are  ranked  according  to  level  ol  imperilment  at  the  state 

(S)  and  gkibal  (G)  levels  on  a  scale  ol  1-5;  1  representing  a  species  that  is  imper- 
iled and  5  one  that  is  secure  (Groves  et  al,  1995). 

As  a  result  of  this  study,  651  species  are  now  known  to  occur  in  Roger  Mills 

County.  Ol  the  361  species  reported  in  this  study,  156  had  been  previously  col- 
lected in  the  county  (Hoagland  2004).  This  study  documented  205  species  not 

previously  reported  from  Roger  Mills  County.  When  compared  with  the  Demp- 
sey  Divide  site  (Freeman  et  al.  2002),  there  were  219  species  lound  at  both  sites. 

However,  53  species  were  documented  at  WBNHS  that  were  not  reported  at 

Dempscy  Divide.  Two  hundred  and  filty-one  additional  species  were  lound  on 
the  Dcmpsey  Divide  that  were  not  lound  at  the  WBNITS.  The  dilference  in  total 

area  of  the  two  sites  may  account  lor  this  discrepancy;  the  Thurman  Ranch  is 

3,755  hecatres  in  area  and  contains  19  vegetation  types  whereas  WABA  is  only 

136  hectares  with  lour  vegetation  types.  (Freeman  et  al.  2002). 

The  8  collection  sites  occurred  within  four  vegetation  associations.  A  brief 

description  of  each  follows: 

Sapindus  saponaria  woodland  association 

This  association  was  limited  to  large  sand  dunes  located  on  the  northside  ol  the 

Washita  River  Although  S.  saponaria  was  abundant,  dominance  was  locally  vari- 

able. Celt  is  laevigata  var  reticulata  was  a  common  woody  species  in  this  vegeta- 

tion association,  as  was  Ulinus  pu  m  i  hi  a  species  inti-oduced  to  western  Oklahoma 
for  shclterbelt  plantings.  Other  common  woody  species  included  Forestiera 
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puhescens,  Gymnocladus  dioicus,  Primus  angustifolia,  Rihes  aureum,  and 

Sideroxylon  lanuginosum.  Associated  herbaceous  species  included  Andropogon 

hallii,  Argemone  polyanthemos,  Aschpias  arenaria,  Cyclanthera  dissecta, 

Dimorphocarpa  candicans,  Froelichia  gracilis,  and  Funastrum  cynanchoides. 

Schizachyrium  scoparium — Bouteloua  hirsiita  herbaceous  association 

Occurred  on  Permian  red  sandstone  in  the  uplands  overlani  by  the  Woodward- 

Quinlan  soil  association.  Associated  species  included  Aristida  oligantha,  Am- 
brosia psiolstachya,  Bouteloua  curtipendula,  Eriogonum  annuum,  Penstemon 

alhidus,Sphaeralceacoccinea,Thelespermamegapotamicum, and  Yuccaglauca. 

Disturbed  areas  and  old-field  vegetation 
This  includes  much  of  the  Washita  River  floodplain,  which  had  been  under 

cultivation  for  many  years.  It  also  includes  roadsides  and  areas  visited  by 

WBNHS  visitors  and  other  areas  exhibiting  signs  of  physical  disruption.  Com- 
mon plants  in  disturbed  areas  and  old  fields  included  Ambrosia  trijida, 

Bothriochloa  ischaemum,  Chenopodium  simplex,  Cynodon  dactylon,  Digitaria 

ciliaris,  Melilotus officinalis, and  Sorghum  halepense. 

APPENDIX  1 

Annotated  species  list  for  the  Washita  Battlefield  National  Historic  Site.  The 

first  entry  indicates  life  history  (A=annua],  P=perennial),  species  not  native  to 

North  America  (designated  with  an  asterisk),  habitat  (DAOF=disturbed  area/ 

old-field;  MGP=mixed  grass  prairie;  RA=ripanan  area;  SW=sandy  woodland), 
and  collection  number.  Voucher  specimens  were  deposited  at  the  Robert  Bebb 

fierbarium  at  the  University  of  Oklahoma  (OKL). 

PINOPHYTA 

Cupressaceae 

Juniperus  virginiana  L -P;  SW;WAS1 93 

MAGNOLIOPHYTA 

MAGNOLIOPSIDA 

Amaranthaceae 

Amaranthui  albus  L.-A;MGP;WA5322 

/^maranfhuspa/mef;S.Wats,-A;DAOF;WAS093 

Froelichia  gracilis  (Hook,)  Moq,-A;SW;WAS103 

Anacardiaceae 

ff/iL/saromoffca  L,-P;MGP;WAS230 

Rhus  glabra  L,-P;MGP;WAS044 

Toxicodendron  radicans  (L.)  Kuntze-P;  RA; 
WAS  183 

Apiaceae 

Chaerophyllum  taintuneri  Hook.-A;MGP;WAS222 

Cymopferusmacror/7/zusBuckl,-P;MGP;WAS171 

Apocynaceae 

Apocynum  cannabinum  L,-P;SW;WAS1 92 

Asclepiadaceae 

Asdepias  arenariaJorr.-P;  MGP  SW;WAS071 

Asclepias  asperula  (Dene,)  Schlechter-P;  MGP; 
WAS  195 

Asclepias  stenophylla  A,  Gray-P;  MGP; WAS050 

Asclepias  syrlaca  L,-P;  MGP;  WAS280 

Funastrum  cynanchoides  (Dene,)  Schlechter-P; 
5W;  WAS  100 

Asteraceae 

Ambrosia psilostachya  DC.-P:MGP;\NAS] 48 

Ambrosia  trifida  L.-A;  MGP;WAS295 

Amphiachyris  dracunculoides  (DC,)  Nutt,-A;MGP; 
WAS283 

Aphanostephus  skirrhobasis  (DC,)  Trel,-A;  MGP; 
WAS323 

Artemisia  dracunculus  L.-P;  MGP;WAS293 

Artemisia  filifoliaJorf.^P;  MGP;  WASl  1 6 
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Artemisia  ludoviciana  Nutt.-P;  MGP;  WAS289 

Bacchant  salicina  Torr.  &  A.  Gray-P;  RA; WAS  1 1 8 

Bricl<ellia  eupatonoides  (L.)  Shinners-P;  MGP; 
WAS  2  94 

Cliaetopappa  encoides  (Torr.)  Nesom--P;  MGP; 
WAS015 

Cirsium  unduiatum  (Nutt.)  Sprang, -P;  MGP; 
WAS248 

Cirsium  vulgare  (Savi)  Ten.-B;  MGP;  WAS247 

Conyza canadensis  (L.)  Gronq.-A;DAOF;WASl41 

Ediptaprostrata  (L,)  L.-A;  RA;WAS1  33 

Engelmannia  peristenia  (Raf.)  Goodman  &  Law 

son~P;MGP;WAS034 

Erigeron  bellidiastrum  Nutt. -A; MGP, SW;WAS  1 88 

Eupatorium serotinunt  Michx.-P; RA; WASl 29 

Euthamia  gymnospermoides  Greene-P;  DAOF; 
WA5314 

Gaillardia  pulciiella  Foug.-A;  MGP; WAS228 

Gaillardia  suavis  (A.  Gray  &  Engelm.)  Britt.  & 

Rusby-P;MGP;WAS229 

Grindelia  papposa  Nesorii  &  Suh-A;  MGP; 
WAS  153 

Helianthus  annuus  L.-A;  DAOF;WAS080 

Heliantfius  maximiliani  Schrad.-P;  DAOF;WAS309 

Helianthus petiolaris  Nutt,-A;  DAOF;WAS084 

Heterotlieca  subaxillaris  (Lam.)  Britt.  &  Rusby-A; 
MGP;  WAS  144 

Heterotheca  viiiosa  (Pursh)  Shinners-P;  MGP; 
WAS028 

Hymenopappus  flavescens  A.  Gray-B;  MGP; 
WAS258 

Iva  annua  L.-P;  DAOF  RA;WAS31  7 

Lactuca  serriola  L.*-A;  MGP;WAS022 

Liatris pyamstachya  Michx,-P; MGP;WAS282 

Lygodesmia  juncea  (Pursh)  D.  Don  ex  Hool<,-P; 
MGP;WAS285 

Macliaeranthera pinnatifida  (Hook.)  Shinners-P; 
MGP;WA5277 

Pluchea  odorata  (L.)  Cass.  var.  odorata-A;  RA; 
WASl  08 

Ratibida  columnifera  (Nutt.)  Woot.  &  Standi. -P; 
MGP;WAS276 

Solidago  canadensis  L.-P;  DA0F;WAS1 1  3 

So//dogog/ganreo  Ait. -P;  DAOF; WASl  39 

So//dagopef;o/or/s  Ait.-P;  MGP;  WAS306 

Symphyotriclium  ericoides  (L.)  Nesom-P;  DAOF; 
WA5311 

Symphyotriclium  oblonqifolium  (Nutt.)  Nesom- 
P;MGP;WAS303 

Symphyotrichum  subulatum  (Michx.)  Nesom-A; 
RA;  WAS  132 

Taraxacum  officinale  G.H.Weber  ex  Wiggers*-P; 
DAOF;WA5302 

Tetraneuris  scaposa  (DC.)  Greene-P;  MGP; 
WAS226 

Thelesperma  megapotamicum  (Spreng.)  Kuntze- 

P;MGP;WAS051 

Tragopogon  dubius  Scop." -A;  DAOF;  WAS  182 
Verbesina encelloldes  (Cav.)  Benth.&Hook.f.exA. 

Gray-A;DAOF;WAS087 

Vernonia  baldwinliJorr.-P;  DAOF;  WASl  05 

Xanthium  strumarium  L.-A;  RA; WASl  35 

Zinnia  grandiflora  Nutt.-P;  MGP;  WAS271 

Boraginaceae 

Helioitropium  convolvuiaceum  (Nutt.)  A.Gray-A; 
SW;WAS095 

Lilhospermum  incisum  Lehm,-P;  MGP; WASl  72 

Brassicaceae 

Camelina  rumelica  Veien,-A;  MGP;  WAS23 1 

Capsella  bursa -pastoris  (L.)  Medik.*-A;  DAOF; 
WAS  176 

Descurulnia  pinnata  (Wait.)  Britt. -A;  MGP; 
WASl  77 

Dimorphocarpa  candicans  (Raf.)  Roliins-A;  SW; 
WAS  120 

Drabareptans  (Lam.)  Fern. -A;  MGP; WASl 61 

Lepidiumoblongum  Smail-A;MGP;WAS1  75 

Lesquereila  gordonii  (A.  Gray)  S.  Wats. -A;  MGP; 
WASl  79 

Cactaceae 

Escobana  vivipara  (Nutt.)  Buxbaum  -P;  MGP; 
WAS315 

Opuntia  macrorhiza  Engeim.-P;  MGP; WASl  59 

Campanulaceae 

Triodanis  holzingen  McVaugh-A;  MGP;  WAS266 

Caryophyllaceae 

Arenaria serpyllifolia  L.*-A; DAOF; WASl 63 

Paronychia  jamesii  Torr.  &  A.  Gray-P;  MGP; 
WAS055 

Steltaria  media  (L.)  ViiL*-A;  DA0F;WAS1 74 

Chenopodiaceae 

Gienopodium  album  L.*-A;MGP;WAS287 

Chenopodium  simplex  (Torr.)  Raf.-A;  MGP; 
WAS  150 

Cycloloma  atriplicifolium  (Spreng.)  Couit.-A; 
MGP;WAS264 

Kochia  scoparia  (L.)  Schrad.*-A;MGP;WASG09 
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Convolvulaceae 

Convolvulus  arvensisL*-P;MGP;YJAS]96 

Evolvulus  nuttallianus  J.  A,  Schultes-P;  MGP; 
WAS215 

Ipomoea  leptophylla  Torr.-P;  MGP;  WAS260 

Cucurbitaceae 

Cucurbita  foetidissima  Kunth-P;MGP;WA5018 

Cyclantheradissecta  (Torr.&  A.Gray)  Arn.-A;SW; 
WAS  140 

Euphorbiaceae 

Acalypha  ostryifolia  Riddell-A;  MGP;  WAS031 

Argythamnia  humilis  (Engelm,&  A.Gray)  Muell.- 

Arg.-P;MGP;WA5068 

Chamaesyce  fendlen  (Torn  &  A.  Gray)  Small-P 
MGP;WAS060 

Chamaesyce  glyptosperma  (Engeim.)  Small-A 
MGP,5W;WAS090 

Chamaesyce  maculata  (L.)  Small-A;  DAOF 
WAS  122 

Chamaesyce  missurica  (Raf.)  Shinners-A;  MGP, 
DAOF;WAS304 

Chamaesyce  stictospora  (Engeim.)  Small-A; 
DAOF;WAS069 

Croton  glondulosus  L,-A;  MGP; WAS037 

Croton  texensis  (Klotzsch)  Mueil.-Arg.-A;  MGP; 
WASOll 

Euphorbia  dentata  Michx.-A;  MGP;WAS01 2 

Euphorbia  hexagona  Nutt.  ex  Spreng,-A;  MGP; 
WAS112 

Euphorbia  longlcruris  5cheele-A;MGP;WAS160 

Euphorbia  marginata  Pursh-A;  DAOF;WAS142 

Tragia  ramose  Torr.-P;  MGP;  WAS058 

Fabaceae 

Amorpha  fruticosa  L.-P;  RA;  WAS086 

Astragalus  lotiflorus  Hook.-P;  MGP; WAS  1 80 

/^sfraga/usp/arrens/sNutt.-P;MGP;WAS181 

Baptisia  australis  (L.)  R.  Br.  ex  Ait.  f,-P;  MGP; 
WA5191 

Caeso/p/n/ayames/f  (Torr.&  A.Gray)  Fisher-P;SW; 
WAS  102 

Ceras  canadensis  L.-P;  DAOF;WAS065 

Chamaecrista  fasclculata  (Michx.)  Greene-A; 

MGP;WAS047 

Daleaaurea  Nutt. ex  Pur5h-P;MGP;WAS274 

Do/eacond/do  Michx. ex  Willd."P;  MGP; WAS267 

Daleaenneandra  Nutt.-P;  MGP;WAS057 

Dalea  purpurea  Vent.-P;  MGP;  WAS250 

Desmodium  illinoense  A.  Gray-P;  MGP; WAS032 

Gieditsia  triacantlios  L.-P;SW;WAS300 

Gymnocladus  dioicus  (L.)  K.  Koch-P;  SW;WAS01 6 

Indigofera  miniata  Ortega-P;SW;WAS091 

Medicago  minima  (L.)  L.*-A;DAOF;WAS224 

Melilotus  officinalis  (L.)  Lam.*-A;DAOF;WAS246 

Mimosa  borealis  A.  Gray-P;  MGP;  WAS  1 99 

Mimosa  nuttallii  (DC.)  B.L.  Turner-P;  MGP; 
WAS201 

Pediomelum  linearifolium  (Torr.  &  A.  Gray)  J. 

Grimes-P;MGP;WAS048 

Sophora  nuffo///ono  B.LTurner-P;  MGP; WAS243 

Strophostyles  leiosperma  (Torr.  &  A.  Gray)  Piper- 

A;MGP;WAS042 

Fumariaceae 

Corydalismicrantha  (Engeim. ex  A.Gray)  A.Gray- 
A;  MGP;  WAS  178 

Geraniaceae 

Erodium  cicutarium  (L.)  L'Her.  ex  Ait.*-A;  DAOF; 
WAS  169 

Geranium  pusillum  L.*-A;MGP;WAS218 

Grossulariaceae 

Ribes  aureum  Pu rsh-P;  SW; WAS  1 67 

Juglandaceae 

Jug/omm(aocarpaBerl.-P,SW;WAS101 

Krameriaceae 

Kramer/a /anceo/afo  Torr.-P;  MGP;  WAS039 

Lamiaceae 

Eamium  amplexicaule  L.*-A;  DAOF;  WAS  1 68 

Lycopus  americanus  Muhl.  ex  W.  Bart.-P;  RA; 
WAS 128 

Monarda  clinopodioides  A.Gray-A;MGP;WAS25 1 

Monarda  punctata  L.-A;  MGP;  WAS254 

Salvia  azurea  Michx.  ex  Lam.-P;MGP;WAS301 

Scutellaria  resinosa  Torr.-P;  MGP;  WAS040 

Scutellaria  wrightii  A.  Gray-P;  MGP;WAS21 4 

Teurcium  canadense  L.-P;  RA;WAS075 

Teurcium  laciniatum  Torr.-P;  MGP;WAS221 

Linaceae 

Linum  pratense  (J.B.S.  Norton)  Small-A;  MGP; 
WAS212 

Linum  rigidum  Pursh-A;  MGP;WAS204 

Loasaceae 

Mentzelia  nuda  (Pursh)  Torr.  &  A.  Gray-P;  MGP; 
WAS155 

Lythraceae 
Ammonia  coccinea  Rottb.-A;RA;WA5143 
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Malvaceae 

Cullirhoe  involucrala  (Torr.  &  A.  Gray)  A.  Gray-P; 
MGP;WA5279 

Hibiscus  tnonum  L.*-P;MGP;WAS269 

Sphaeralcea  coccinea  (Nutt.)  Rydb.-P;  MGP; 
WAS219 

Menispermaceae 

Cocculus  carolinus  (L,)  DC.-P;SW;WAS078 

Molluginaceae 

Molliigo  vertiallata  L.-A;  DAOF,  5W;  WAS024 

Moraceae 

Morus  alba  L,*-P;  DAOF;WAS061 

Nyctaginaceae 

Mirabilis  alblda  (Walt.)  Heimerl-P;MGP;WAS298 

Mirabilis  linearis  (Pursh)  Heimerl  -P;MGP;WAS030 

Mirabilis nyctaginea  (Michx.)  MacM.-P.MGRSW; 
WAS  1 89 

Oleaceae 

Forestieni pubesceiis  Nutl.-P; SW; WAS036 

Onagraceae 

Calylophus  bertandien  Spach-P;  MGP;  WAS207 

Calylophus  hartwegii  (Benth.)  Raven-P;  MGP; 
WAS237 

Calylophus  serrulatus  (Nult.)  Raven-P;  MGP; 
WA5049 

Gaura  bracliycarpa  Small-A;  MGP;WA5202 

Gaura  parviflora  Dougl.  ex  Lehm.-A;  MGP; 
WA5010 

Oenothera  jarriesii  Torr.  &  A.  Gray-P;  RA;  WAS  1 25 

Oenothera  laciniata  Hill-  P;MGP;WAS206 

Oenothera  rhombipetala  NLitt,exTorr.&  A.Gray- 
P;MGP;WAS265 

Oxalidaceae 

Oxalis  stricta  L.-P;  SW;  WASl  1 0 

Papaveraceae 

Argemone polyanthemos  (Fedde)  G.B.Ownbey- 
A;SW;WAS098 

Pedaliaceae 

Protosc;f/e(i/o(i/swn/a7  (R  Mill.)  Thellung-A;  MGP; 
WAS041 

Plantaginaceae 

Plantagopatagonica  Jacq.-  A;  MGP;  WASl  97 

Prftodosperma  Dcne,-A;MGP;WAS225 

Polygonaceae 

Eriogonum  annuum   Nutt. -A;  DAOF,  MGP; 
WAS088 

Eriogonum  longifolium  Nutt.-P;MGP;WA5054 

Polygonum  aviculare  L*-A;  MGP;WAS014 

Polygonum  lapathifoliuiv  L.-A;  RA;  WASl  36 

Rurrtex  cnspus  L,*-P;  MGP;  WASl  85 

Portulacaceae 

Portulaca  oleracea  L.-A;  OF;  WA5066 

Primulaceae 

Androsaccoccldentalis  Pur5h-A;MGP;WAS162 

Ranunculaceae 

Delphinium  carolinianum  Walt,  ssp.  virescens 

rNutt.)  Brooks-P,MGP;WAS240 

Rosaceae 

Prunus  angustifolia  Mars.-  P;SW;WAS291 

Rubiaceae 

Cephalanthus occidentalis  L.~P; RA; WASl 06 

Galium  pilosum  Ait.-P;  DAOF; WAS089 

Hedyotis  nigricans  (Lam.)  Fosberg-P;  MGP; 
WAS273 

Salicaceae 

Populusdeltoides  Bartr.ex  Marsh. -P;RA;WAS1 17 

Salixexigua  Nutt.-P;  RA;WAS1 1 1 

Sa//x n/gra  Mar5h.-P;RA;WAS085 

Sapindaceae 

Sapindus  saponaria  L.-P;  SW;  WAS070 

Sapotaceae 

Sideroxylon  ianuginosum  Mirhx.-P;SW;WAS046 

Scrophulariaceae 

Casnileja  purpurea  (NutL)  G,  Don  var.  citrina 

(Pennell)  Shinnors-P;MGP;WAS232 

Penstemon  albidus  Nutt.-P;  MGP; WAS21  3 

Veronica  arvensis  L.*-A;  DAOF; WAS  1 65 

Solanaceae 

Chamaesaracha  conioides  (Moric.  ex  Dunal) 

Britt.-P;MGP;WAS238 

Physalis  cinerascens  (Dunal)  A.S.  Hitchc,-P;MGP; 
WAS205 

Physalis  longifolia  Nutt.  -P;  MGP;  WASOl  9 

Quincula  lobata  (Tort)  RaF-P;  DAOF;WAS203 

Solanum  dirvidiatum  Raf.-P;  DAOF;  WASl  94 

Solanum  elaeagnifolium  Cav.-P;  DAOF  MGP; 
WAS  2  34 

Solanum  rostratum   Dunal-A;  DAOF,  MGP; 
WAS025 

Solanum  triflorum  Nutt.-  A;  MGP;WAS029 
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Tamaricaceae 

Tamarix  ramosissima  Ledeb.*~P;  RA;  WAS  1 1 5 

Ulmaceae 

Celtis  laevigata  Willd.  var.  reticulata  (Torr.)  L.  Ben- 

son-P;SW;WAS045 

Ulmus  pumila  L.*-P;SW;WAS268 
WmusmbraMuhl.-P;SW;WAS154 

Urticaceae 

Parietaria  pensylvanica  Muhl.  ex  Willd. -A;  DAOF, 
SW;  WAS  190 

Verbenaceae 

Glandularia  pumila  (Rydb.)  Umber-A;  DAOF, 
MGP;WA5198 

Phyla  lanceolata  (Michx.)  Greene-P;  RA;WAS096 

Violaceae 

Hybanthus  vertlcillatus  (Ortega)  Baill -P;  MGP; 
WAS242 

Vitaceae 

Ampelopsis  cordata  Michx.-P;  RA;  WAS  1 2 1 

Cissus  incisa  auct.  non  Des  Moulins-P;  SW; 
WAS072 

Vitis  acenfolia  Raf.-P;  RA;WAS1 09 

Zygophyllaceae 

Kalhtroemia  parviflora  J.B.S.  Norton-A;  DAOF; 
WAS004 

Tnbulus  terrestris  L.*-A;DAOF;WAS308 

LILIOPSIDA 

Agavaceae 

Yucca  glauca  Nutt.-P;MGP;WAS200 

Commelinaceae 

Commellna  erecta  L-P;  MGP;WAS052 

Tradescantia  occidentalls  (Britt.)  Symth-P;  MGP; 
WAS217 

Cyperaceae 

Corexgrav/da  Bailey-P;  MGP; WAS241 

Cyperus  odoratus  L -A;  MGP;  WAS  1 45 

Cyperus  schweinitziiJon~P;  MGP;WAS023 

Cyperus  setigerusJorr. &  Hook.-P;  RA;WAS1 26 

Flmbnstylis  vahlii  (Lam.)  Link-A;RA;WAS137 

Schoenoplectus  pungens  (Vahl)  Pall-P;  RA; 
WAS077 

Iridaceae 

SIsyrlnchiuiv  angustifolium  P.  Mill.-P;  MGP; 
WAS236 

Juncaceae 

Juncus  torreyi  Coville-P;  RA;WAS083 

Liliaceae 

Allium  canadense  L.-P;  MGP;  WAS227 

/\///umdrummond;7Regel-P;MGP;WAS173 

Poaceae 

Andropogon  hallii  Hack.-P;  MGP,  SW;  WAS073 

Arlstida  oligantha  Michx.-A;  MGP;WAS325 

Anstida  purpurea  Nutt.-P;  MGP; WAS053 

Bothnoctiloa  ischaemum  (L.)  Keng*-P;  MGP 
WAS299 

Bothriochloa  laguroides  (DC.)  Herter-P;  MGP 
WAS257 

Bouteloua  curliperrdula  (Michx.)  Torr.-P;  MGP 
WA5020 

Bouteloua  gracilis  (Willd.  ex  Kunth)  Lag.  ex 

Griffiths-P;  DAOF,  MGP;WAS272 

Bouteloua  hirsuta  Lag.-P;  MGP;  WAS00.5 

Bromus japonicusThunb. ex  Murr.*-A;DAOf,S\N; 
WAS239 

Buchloe  dactyloides  (Nutt.)  Engelm.-P;  DAOF, 
MGP;WAS223 

Cenchrus  splnifex  Cav.-P;  SW;  WAS097 

Chloris  verticillata  Nutt.-P;  DAOF,  MGP;  WA5263 

Cyriodon  dactylon  (L.)  Pers.*-P;  DAOF;WAS255 
Dichanthelium  malacophyllum  (Nash)  Gould-P; 

MGP;WAS261 

Dichanthelium  oligosanthes  (J. A.  Schuites) 

Gould-P;MGP;WAS253 

Digitaria  cillaris  (Retz.)  Koel.-P;DAOF;WAS001 

Digitaria  cognata  (J. A.  Schuites)  Pilger-P;  MGP; 
WA5256 

Distichlisspicata  (L.)  Greene-P;  DAOF; WAS062 

Echinochloa  crus-galli  (L.)  Beauv.*-A;  RA;WAS1 27 

Elymus  canadensis  L.-P;  MGP;WAS297 

Elymus  virginicus  L.-P;RA;WAS076 

Eragrostis  barrelieri  Daveau*-A;  DAOF;WAS307 

Eragrostis  cilianensis  (All.)  Vign.  ex  Janchen*-A 
DAOF;WA5007 

Eragrostis  curvula  (Schrad.)  Nees*-P;  MGP 
WAS281 

Eragrostis  spectabilis  (Pursh)  Steud,-P;  SW 
WAS099 

Erioneuron  pitosum  (Buck!.)  Nash-P;  MGP 
WAS318 

Hordeum  pusillum  Nutt.-A;  DAOF;WAS208 
Leptochloa  fusca  (L.)  Kunth  ssp.  fasicularis  (Lam.) 

N.Snow-A;RA;WAS134 

Lolium  perenne  L*-P;  MGP;WA5252 
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Muhlenbergia  asperifolia  (Nees  &  Meyen  exTrin.) 

Parodi-P;SW;WAS158 

Muhlenbergia  racemosa  (Michx.)  B.S.P-P;  MGP; 
WAS  152 

Muhlenbergia  iobolifera  (MLihl.exWilld,)Trin.-P; 
MGP;WAS151 

Panicum  capillare  L,-  A;  MGP;WA5026 

Panicum  obtusum  Kuntd-P;  MGR  RA;WAS1  24 

Panicum  virgatum  L^-P;  MGP;  WAS3 1 9 

Pascopyrum  smithii  (RydbO  A.  Love-P;  MGP; 
WAS064 

Paspalurn  setaceum  Michx.-P;DAOF;WAS081 
Poa  arachniferaJo(r.-P:  RA;  WAS244 

Saccharum  giganteurn  (Walt.)  Pers.-P;  RA; 
WAS  147 

Schedonnardus paniculatus  (Nutt.)  Trel.-P;DAOF; 
WAS063 

Schizachyrium  scoparium  (Michx.)  Nash-P;  MGP; 
WAS  156 

Setaria  parviflora  (Poir.)  Kcrguelen-P;  DAOF; 
WAS114 

Setaria  vindis  (L.)  Beauv.*-A;MGP;WAS021 

Sorghastrum  nutans  (L.)  Nash-P; MGP; WAS!  30 

Sorghurri  halepense  (L.)  Pers.*-P;  DAOF;WAS270 
Spartina pectinata  Bosc  ex  Link-P;RA;WAS074 

Sporobolus  cryptandrus  (Torr,)  A.Gray-P;MGP,SW; 
WAS079 

Sporobo/usg/ganreus  Nash-P;  MGP;WA5321 

Sporoboius  vaginiflorus  (Torr.  ex  A.  Gray)  Wood- 

A;5W;WAS138 

Tndein  flavus  (L.)  A.S.  Hitchc-P;  DAOF;  WASl  1 9 

Tnplasis  purpurea  (Wall.)  Chapmarn-A;  MGP; 
WAS  2  88 

Tnticum  aeslivum  L.*-A;  DAOF;  WASl  87 

Vulpia  octoflora  (Walt.)  Rydb.-A;MGP;WAS21 1 
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ABSTRACT 

This  paper  reports  the  occurrence  of  two  species  previously  unknown  to  the  llora  ot  Oklahoma. 

AlternanthcrapawnichyoidesSt.  Hil,  which  occurs  in  Texas,  was  discovered  in  Pushmataha  County 
m  southeastern  Oklahoma.  Rur)iex  mciritimus !..,  a  species  found  m  all  states  adjoining  Oklahoma, 

was  collected  in  Washita  County  in  western  Oklahoma, 

RESUK4EN 

Este  articulo  cita  la  ocurrencia  de  dos  especies  previamente  desconocidas  de  la  1  lora  de  Oklahoma. 

Alterna  n theraparonichyoides St.  Hil,  que  Vive  en  Texas,  luedescubierta  en  el  condadode  Pushmataha 
en  el  Sureste  de  Oklahoma.  Rumex  maritimus  L.,  una  especie  que  se  encuentra  en  todos  los  estados 

adyacentes  de  Oklahoma,  se  colecto  en  el  condado  de  Washita  en  el  Oeste  de  Oklahoma. 

Alternanthera  paronichyoides  St.  Hil.(Amaranthaceae)  is  a  perennial  plant  spe- 
cies native  to  the  old  world  tropics.  It  has  been  reported  from  Texas  and  several 

Gulf  Coastal  Plains  and  Atlantic  Seaboard  states  (USDA-NRCS  2004).  The  popu- 
lation reported  below  was  robust  and  growing  in  a  ditch  which  drains  into  the 

Kiamichi  River  in  southeastern  Oklahoma.  Associated  species  included 

Arundinaria  gigantea  (Walter)  Muhl,  Eleochans  obtusa  (Willd.)  Schult,  and 

Symphyotrichum  suhulatum  (Michx.)  Nesom. 

Voucher  specimen:  OKLAHOMA.  Pushmataha  Co.:  4.0  mi  W  of  Rattan  on  Hwy  3  at  Rattan  Landing 

on  the  Kiamichi  River,  T4S,  R17E,  sec  14,  5  May  2001,  Hoagland  and  Buthod  hugo509 iOKL). 

Rumex  maritimus  L.  (Polygonaceae)  is  a  native  annual  species  that  has  been 

reported  from  all  states  adjoining  Oklahoma  (USDA-NRCS  2004).  It  was  grow- 
ing in  the  drawdown  zone  of  a  municipal  reservoir.  Associated  species  included 

Ammannia  coccinea  Rottb.,  Cyperus  setigerus  Torr.  &  Hook.,  C.  squarrosus  L., 

Echinochloa  crus-galli  (L.)  Beauv,  Leptochloafusca  (L.)  Kunth  ssp.  Jascicularis 
(Lam.)  N.  Snow,  Symphyotrichum  suhulatum  (Michx.)  Nesom. 

Voucher  specimen:  OKLAHOMA.  Washita  Co.:  Clinton  Lake,  ca.  4.4  mi  NE  of  Canute,  shoreline  habi- 
tat, Tl  IN,  R19W  sec.  16,  23  Aug  2002,  Hoagland  and  Buthod  AB-2867  (OKI.), 

SIDA21(2):n99-1200.2004 
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ABSTRACT 

Schocnoplectus  haliii  (A.  Gray)  S.  Galen  Smith,  Hall's  bulrush,  has  been  discovered  in  the  Lyndon  B. 
Johnson  National  Grasslands,  Wise  County,  Texas.  Previous  reports  of  this  species  in  Texas  were  based 

on  misidentified  specimens,  and  the  current  report  apparently  represents  the  first  record  lor  the  state. 

RESUMEN 

Schocnoplectus  haliii  (A.  Gray)  S.  Galen  Smith,  ha  sido  descubierto  en  los  Lyndon  B.Johnson  Na- 
tional Grasslands,  Wise  County  Texas.  Las  citas  Previas  de  esta  especie  en  Texas  estaban  basadas  en 

especimenes  mal  identificados,  y  la  presentc  cita  es  aparentetnente  la  primera  para  el  estado. 

Schoenopkctus  haliii  (A.  Gray)  S.  Galen  Smith,  Halls  bulrush,  has  been  discov- 
ered during  an  extensive  lloristic  survey  of  the  Lyndon  B.Johnson  National 

Grasslands  (LBJGL),  15.6  km  north  of  Decatur,  Wise  County,  Texas.  The  LBJGL 

are  managed  by  the  U.S.  National  Forest  Service  and  comprise  numbered  "units" 
scattered  throughout  much  of  north-central  Wise  County.  Schoenop/ectus  hallu 

grows  in  Unit  66  primarily  along  the  moist  sandy-clay  margins  of  three  small 

ponds  that  merge  during  periods  of  high  water  The  populations  are  approxi- 
mately 100  meters  apart  and  comprise  about  two  hundred  individuals  each. 

Specimens  of  Schoenopkctus  haliii  were  collected  in  May  2003  through 

April  2004  and  their  identity  was  confirmed  by  Galen  Smith  of  the  University 
of  Wisconsin.  Earlier  reports  of  the  species  in  Texas  (Correll  &  Johnston  1970; 
Hatch  et  al.  1990)  and  various  herbarium  vouchers  (later  correctly  annotated) 

were  based  on  misidentifications  of  5.  saxi  monta nus  (Fern.)  Raynal  and  S.  erectus 

(Poir.)Palla  ex  Raynal  (Schuyler  1969,  Smith  1995).  BecauseS.hdl/ii  had  not  been 
confirmed  for  Texas,  it  was  not  included  in  the  recently  published  Illustrated 

Flora  of  North  Central  Texas  (Diggs  et  al.  1999).  Smith  (2002)  reported  the  oc- 

currence of  the  species  in  Georgia,  Illinois,  Indiana,  Kansas,  Kentucky,  Massa- 
chusetts, Michigan,  Missouri,  Oklahoma,  and  Wisconsin. 

Schocnoplectus  haliii  (A.  Gray)  S.  Galen  Smith,  Novon  5T01. 1995.  Scirpus  haUn  A. 
Ciray: Scirpus supin us  1 ,.  var  haliii  (A.  Gray)  A.  Gray 

Voucher  specimens.  TEXAS.  Wise  Co.:  Along  margin  of  pond  hi  Unit  66  of  the  Lyndon  B.  Johnson 

National  Grasslands,  N33°  22'  12",  W097°  32'  28",  17  May  2003,  O'Kennon  and  McLemore  ]S344  (BRIT 

SIOA21(2):1201-1204.2004 
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WIS);  Along  margin  of  pond  in  Unit  66  of  the  Lyndon  B.Johnson  National  Grasslands,  N33°  22'  12", 

WOQZ"  32'  28",  23  August  2003,  O'Kennon  and  McLcmore,  J88.53(BR1T);  Along  margm  of  pond  m 
Unit  66  of  the  Lyndon  13.  Johnson  National  Grasslands,  N33°  22'  15",  W097°  32'  26",  29  August  2003, 

O'Kcnnon  and  McLcmore.  J8S92  (BRIT,  WLS);  Along  margm  of  pond  ui  Unu  66  of  the  Lyndon  B. 
Johnson  National  Grasslands,  N33'>  22'  12",  W097°32'  27",  3  Oct  2003, 0'Kennonand  McUmorc,19070 
and  ]907}  (BRITJ  Along  margin  of  pond  m  Unit  66  of  the  Lyndon  B.Johnson  National  Grasslands, 

N33°22■12",W097^32'28",1  Nov  200.3, 0'Keiinon  dud  iVfeLe'more,19J4.Z and  79/42 (BRIT); Submerged 
plants  at  bottom  of  pond  m  Unit  66  of  the  Lyndon  iS.Johnson  National  Grasslands,  N33°22'  H',  W097° 

32'  26",  19  Dec  2003,  O'Kennon  and  McLcmore  19180  (BRIT);  Submerged  plants  at  bottom  of  pond  in 
Unit  66  of  the  Lyndon  B.Johnson  National  Grasslands,  N33°  22'  15",  W097°  32'  26",  23 Jan  2003, 

O'Kennon  and  McLcmore  19191  (BRIT);  Submerged  plants  at  bottom  of  pond  in  Unit  66  of  the  Lyndon 
B.Johnson  National  Grasslands,  N33"  22'  15",  W097°  32'  26",  28  Feb  2004.  (JKcnnon  and  McLcmore 
I9J97(BRIT);  Submerged  plants  at  bottom  of  pond  m  Unit  66  of  the  Lyndon  B.Johnson  National 

Grasslands,  N33°  22'  15",  W097°  32'  2(V',  17  Mar  2004.  O'Kennon  and  McLcmore  19223  (BRIT);  Emer- 

gent plants  at  bottom  of  pond  in  Llnit  66  of  the  Lyndon  B.Johnson  National  Grasslands,  N33°  22'  15", 

W097°  32'  26".  9  Apr  2004,  O'Kennon  and  McLcmore  19256  (BRIT);  Muddy  pond  margin  (previously 
submerged)  in  Unit  66  of  the  Lyndon  B.Johnson  National  Grasslands,  N  33°  22'  13",  W097°  32'  26",  2f 

Apr  2004.  O'Kennon  and  McLemore  19279  (BRIT);  Muddy  pond  margin  (previously  submerged  since 
Sept.  2003)  in  Unit  66  of  the  Lyndon  B.Johnson  National  Grasslands,  N33°  22'  15",  W097°  32'  26",  2f 

Apr  2004,  O'Kennon  and  McLcmore  19290  (BRIT);  Seedling  along  margin  of  pond  in  Unit  66  ol  the 
Lyndon  B.Johnson  National  Grasslands.  N33°  22'  15".  W097°  32'  26",  21  Apr  2004,  O'Kennon  and 
McLemore  19291  (BRIT).  Duplicates  to  be  distributed. 

I(icnti/iC6i(  ion  o/thelexasp/ants.-The  following  key  to  species  of  5choenoplectus 
sect.  Supi  ni  in  Texas  is  modified  from  Smith  (2002).  Schocnopkctus  haUii  found 
elsewhere  are  usually  annual,  but  in  Texas  many  perennial  plants  have  been 
observed. 

1.  Achenes  in  spikelets  nearly  equilaterally  sharply  trigonous;  styles  all  3-fid;from  pan- 

handle to  central  and  far  south  Texas     Schoenoplectus  saximontanus 

1.  Achenes  in  spikelets  biconcave  to  plano-convex  or  obscurely  compressed- 

trigonous;  styles  2-fid  or  a  few  3-fid. 

2.  Achenes  adaxially  longitudinally  convex  or  horizontally  slightly  convex  with  con- 

vex center;  spikelet  scale  flanks  often  distally  orange-  or  red-brown;  in  Texas 

known  only  from  south  coastal  counties  inland  to  Atascosa  Co.   Schoenoplectus 
erectus 

2  Achenes  adaxially  concave  or  sometimes  nearly  plane;spikelet  scale  flanks  pale 

orange  to  nearly  colorless;  known  from  one  site  in  north  central  Texas  _  Schoenoplectus 
hallii 

Habitat  of  the  Texas  plants-Schoenoplectus  hallii  has  a  narrow  habitat  toler- 
ance (Beatty  et  al.  2004).  Although  it  is  found  m  various  soil  types  in  other  states, 

in  Texas  it  is  found  along  widely  fluctuating  margins  of  small  sandy  clay  ponds 
where  conditions  apparently  are  more  suitable  for  S.  hallii  than  for  many  of  its 
associates  (Schuyler  f  969).  Many  plant  species  occur  with  S.  hallii  in  Texas  (Table 

1).  These  associates  appear  and  disappear  throughout  the  year  as  water  levels 

fluctuate,  but  5.  hallii  can  be  found  along  pond  margins  from  April  to  Decem- 

ber. It  IS  most  closely  associated  neady  year-round  with  the  rare  Pilulana 
amcncana  (Marsiliaceae).  Durmg  periods  of  nonnal  water  levels  P.amencana 
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Table  1 .  Species  associated  with  Schoenoplectus  hallii  in  Texas,  ranked  by  abundance. 

Pilularia  americana  A.  Braun 

Eleocharis  obtusa  (Wtlld.)  J, A.  Schultes 

Rotala  ramosioril.)  Koehne 

Cyperus  acuminatusJor[.&  Hook.  exTorr. 

Fimbristylis  vahlii  (lam)  Link 

Ludwigla  peploides  (Kunth)  Raven 
Ammannia  coccinea  Rottb. 

Eleocharis  palustris  (L.)  Roem.&  Schult. 

Fuirena  5/mp/ex  Vah 

Eleocharis  quadrangulata  (Michx.)  Roem. 

LIndernia  dubia  (L.)  Pennetl  var.  anagallidea 

(Miclix.)  Cooperrider 

Eleocharis  coloradoensis  (Britt.)  Gilly 

Callitriche  heterophylla  Pursh 

Ammanrva  robusta  Heer  &  Regel 

Eleocharis  engelmannii  Steud 

Najas  guadalupensis  (Spreng.)  Magnus 

Veronica  peregrina  L.var.xa/apens/s(Kuntii)  Pennel' 
Ludwigia  glandulosa  Walter 
Heteranthera  limosa  (Sw.)  Willd. 

Eleocharis  atropurpurea  (Retz.)  J.&  K.  PresI 

Potamogeton  diversifolius  Raf. 

Cyperus  retrorsus  Chapm.  var.  cylindricus 

(Ell.)  Fern.  &Grisc. 

Cyperus  squarrosus  L. 
Panicum  rigidulum  Nees 

Juncus  texanus  (Engelm.)  Coville 

Echinodorus  berteroi  (Spreng.)  Fassett 

Juncus  diffusissimus  Buck!. 

Spirodela  polyrhiza  (L.)  Scheid. 

Lirnnosciadium  pinnatum  (DC.)  Mathias  & 

Constance 

Anagallis  minima  (L.)  Krause 
Marsilea  vestita  Hook.&  Grev 

IS  a  submergent  and  can  be  conspicuous  just  below  the  surface  around  the  en- 
tire margin  of  the  pond.  However,  during  periods  of  extended  drawdown  it  be- 

comes a  marginal  plant.  The  ponds  occur  in  the  West  Cross  Timbers  of  north 
central  Texas  at  an  elevation  of  254  meters. 

During  the  first  year  of  our  LBJGL  survey,  twelve  other  species  undocu- 
mented for  Texas,  in  addition  to  S.  hallii,  were  discovered  (O'Kennon  et  al.  2003; 

O'Kennon  &  McLemore  in  prep.).  We  believe  that  this  probably  reflects  previ- 
ous undercollecting  rather  than  particularly  unique  habitats  in  this  area. 

Overall  distribution—Schoenoplectus  hallii  is  a  globally  threatened  spe- 
cies (Nature  Conservancy  ranking  of  G-2)  known  recently  from  only  8  states 

and  fewer  than  100  sites  in  the  U.S.A.  Texas  Parks  and  Wildlife  Department  has 

assigned  a  ranking  of  S-1  (critically  imperiled)  lor  the  species  (Jackie  Poole,  pers. 
comm.),  based  on  the  discovery  in  Wise  County.  The  closest  populations  of  5. 
hallii  to  the  Wise  Co.  populations  are  in  Comanche  Co.,  Oklahoma,  about  190 
kilometers  northwest. 

Prior  to  1973,  Schoenoplectus  hallii  was  reported  in  9  states,  15  counties, 

and  29  sites.  During  1973-1997,  it  was  reported  in  8  states,  17  counties,  and  46 
sites.  During  1993-1997,  it  was  reported  in  only  6  states,  If  counties,  and  37  sites 
(McKenzie  1998).  Since  not  all  sites  are  being  monitored  each  year,  it  is  dilficult 
to  ascertain  the  actual  number  of  existing  populations. 

Plants  in  Massachusetts  have  not  been  seen  since  1931  and  are  considered 

extirpated.  Schoenoplectus  hallii  has  not  been  collected  in  Georgia  since  1966. 
It  has  not  been  confirmed  in  Iowa  since  1890.  There  is  a  record  from  Iowa  from 

1960,  but  that  specimen  has  not  been  seen  nor  confirmed  (McKenzie  1998).  Popu- 

lations m  these  states  are  considered  "possibly  extirpated." 
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ABSTRACT 

Pseudognaphalium  jciliscense  is  first  reported  from  Nebraska,  documented  here  Irom  twelve  coun- 
ties; an  earlier  report  of  this  species  from  California  was  based  on  collections  ol  a  form  of  P. 

stramineum.  Pseudognaphalium  mseum  is  first  documented  as  occurrmg  in  the  U.S.A.,  where  it  has 
been  collected  m  southern  California. 

RESUMEN 

Pseudognaphalium  jalisccnsc  se  cita  por  prnnera  vez  dc  Nebraska,  se  documenta  aqui  de  doce 
condados;  una  cita  previa  de  esta  especies  de  California  estaba  basada  en  colecciones  dc  una  torma  de 

P.  stramineum.  Pseudognaphalium  roseum  se  documenta  por  primera  vez  de  U.S.A.,  donde  ha  sido 
colectado  en  el  Sur  de  Calilornia. 

In  connection  with  taxonomic  studies  of  Gnaphalieae,  preparation  of  treat- 
ments for  the  Flora  of  North  America  volumes  of  Asteraceae,  and  f  loristic  stud^ 

ies  in  Nebraska,  we  report  new  distribution  records  for  two  species  of 
Pseudognaphalium  Kirp. 

PseMdogMaphaIiunijflJisccn.se  in  Nebraska 

Pseudognaphalium jaUscense  (Greenm.)  Anderb.  was  recently  reported  for  the 
U.S.A.,  based  on  collections  from  Arizona,  New  Mexico,  Texas,  and  Colorado 

(Nesom  2001,  including  details  of  typification  and  description).  The  current 

report  documents  its  occurrence  in  twelve  counties  of  Nebraska.  It  was  first 

collected  in  the  state  in  1968  by  Steve  Stephens  (Custer  Co.)  but  was  not  recol- 
lected until  1991  by  Herb  Karcher  (Hayes  Co.).  It  has  since  been  recollected  in 

both  counties  in  addition  to  numerous  other  sites  in  the  southwest  and  the  Ne- 

braska Sandhills  in  the  north  central  part  of  the  state.  The  recency  of  the  col- 
lections and  the  common  roadside  habitat  suggest  recent  introduction,  but  other 

collections  are  from  apparently  natural  habitats,  and  the  nativity  of  P. jaUscense 
in  Nebraska  is  not  clear 

Distribution  of  the  species  is  shown  in  Figure  1  for  northwestern  Mexico 
and  the  U.S.A.,  based  on  the  Nebraska  citations  below  and  those  in  Nesom  (2001). 
Additional  records  for  New  Mexico  also  are  cited  below  and  suggest  that  the 

species  may  be  even  more  common  in  that  state,  where  habitats  do  not  suggest 
that  the  species  is  a  recent  colonizer.  If  the  distribution  of  Pseudognaphalium 

SIDA21(2):1205-1208.2004 
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Fig.  1.  Distribution  of  Pseudognaphalium  jaliscense  in  the  U.S.A.  and  northwestern  Mexico. The  species  ranges  further 

southward  into  Jalisco,  Nayarit,  and  Aguascalientes,  and  localities  in  south-central  N  uevo  Leon  are  not  shown. The  records 

for  Mexico  are  from  collections  studied  by  Nesom  from  various  herbaria. 

jalisccnsc  is  native  in  the  U.S.A.,  it  apparently  should  be  expected  in  counties  of 
northeastern  Colorado  and  northwestern  Kansas. 

With  further  perspective,  collections  reported  as  PseudognaphaUum 
jalisccnsc  from  Mendocino,  Marin,  and  Del  Norte  counties,  California  (Nesom 

2001),  prove  to  be  the  form  of  Pseudognaphalium  strami  neum  (Kunth)  A.  Anderb. 
sometimes  identified  as  Gnaphahum  stramineum  var  confertifolium  Greene. 

These  pfants  have  larger  heads  with  more  numerous,  more  opaque  phyllaries  and 
often  more  florets  than  typical  Pstramineuni,  which  is  abundant  in  California. 
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U.S.A.  NEBRASKA.  Blaine  Co.:  T24N  R25W  Sec  26, 1  Aug  1998,  Morris  899  (CSCN).  Brown  Co.:  Long 

Pine,  12  mi  S,  6  nii  W,  prairie  m  interdunal  Sandhills  valley,  2  Aug  2000,  Roljsmeier  15780  &  R. 

Steinauer  (NEB).  Cherry  Co.:  2.5  mi  N  of  Hooker  Co.  line,  sandy  road  ditches  along  Nebr.  97, 13  Sep 

1995,  Roljsmeier  12053  (BRIT,  CSCN,  KANU,  NEB);  S  ol  Merritt  Reservoir,  sandy  roadside,  13  Sep  1995, 

Roljsmeier  12056  (BRIT,  CSCN,  KANU,  NEB);  near  turnofl  to  Marsh  Ranch  on  Nebr.  97,  ca,  3.5  mi  N  ol 

Hooker  Co,  line,  sandy  roadside  ditch  and  adjacent  pasture,  22  Aug  1996,  Roljsmeier  12911  (BRIT,  CSCN, 

KANU,  NEB).  Custer  Co.:  Anselmo,  4  mi  NW,  margin  ol  prairie  slough,  moist,  sandy  soil,  several 

plants,  28  Aug  1968,  Stephens  28200  (KANU);  Oconto,  0.25  mi  N,  3.5  mi  E,  ravine  bottom  in  mixed- 
grass  prairie,  22  Jul  1999.  Roljsmeier  14903  &i  Parker  (BRIT  NEB).  Frontier  Co.:  T7N  R30W  Sec  18, 

heavily-grazed  sand  prairie  near  Hayes  Co.  hne,  6  Sep  1992,  Roljsmeier  11117  (BRIT,  KANU,  NEB,  CSCN); 
S  of  Curtis,  T7N  R28W  Sec  11,  prairie  pasture,  29  Sep  1992,  Jofin  s.n.  (CSCN).  Grant  Co.:  0.1  mi  W  ol 

Hooker  Co.  line,  scattered  at  base  of  railroad  embankment,  22  Aug  1996,  Roljsmeier  12913  (BRIT,  CSCN, 

KANU).  Hayes  Co.:  13.5  mi  S  of  junction  of  Nebr.  Hwys  23  &  25,  roadbank,  21  Jul  1991,  Karcher  820 

(CSCN,  KANU);  Hayes  Center  Wildlile  Management  Area,  upland  prairie  on  east  side  of  lake,  6  Sep 

1992,  Roljsmeier  11109  (BRIT  KANU,  NEB,  CSCN).  Hooker  Co.:  6.25  mi  E  of  Grant  Co.  line,  base  of 

railroad  embankment,  22  Aug  1996,  Roljsmeier  12912  (BRIT  CSCN,  KANU,  NEB),  Keith  Co.:  Paxton, 

3.3  mi  W,  sandy  road  ditch  between  U.S.  30  and  railroad,  25  Sep  1992,  Roljsmeier  11282  (CSCN,  KANU, 

NEB).  Lincoln  Co.:  several  miles  north  of  Hayes  Co.  line,  sandy  prairie  along  Nebr  25,  6  Sep  1992, 

R()//smeierJlJ33(CSCN,  NEB);  Dickens,  9  mi  E,  sandy  roadbank  along  Nebr  23, 11  Sep  1992,  Rol/smezer 

11199  (BRIT,  CSCN,  KANU,  NEB);  T12N  R34W  Sec  26,  sandy  bank  of  ditch,  W  side  ol  hwy  25,  7  Aug 

1997,  G.  Steinauer  253  (NEB);  Wallace,  6  mi  N,  sandy  slope  along  highway  23,  20  Sep  1998;  Davis  51 

(CSCN).  Loup  Co.:  Taylor,  7.5  mi  ESE,  sandy  roadbank,  28Jul  1999,  Ro//smeierJ4974&Pflr)2er  (CSCN, 

N  EB).  Perkins  Co.:  Elsie,  0.25  mi  E,  sandy  prairie  in  roadside  ditch,  11  Sep  1992,  Roljsmeier  11193  (BRIT, 

CSCN,  KANU).  New  Mexico.  Grant  Co.:  Ft.  Bayard,  open  woodland,  6300  ft,  18  Sep  1967,  Gierisch 

3284  (UNM).  Hidalgo  Co.:  Cloverdale,  grassy  hillside,  22  Aug  1955,  Castetter9959  (UNM);  Gray  Ranch, 

Howe  Camp,  cienega,  20  Aug  1993,  ivey  s.n.  (UNM).  Lincoln  Co.:  Sacramento  (White)  Mts.,  Gavilan 

Ridge  at  trail  to  Blue  Lake,  burned  area  that  was  originally  mostly  ponderosa  pine,  7300  ft,  30  Sep 
2001,  Worthington 30728 (UNM). 

Pseudognaphalium  roseum  in  California 

Pseudognaphalium  roseum  (Kunth)  A.  Anderb.  is  widespread  in  Central 
America  and  Mexico,  from  Panama  northward  through  Chiapas  to  Chihuahua, 
Veracruz,  Nuevo  Leon,  Tamauhpas,  and  southeastern  Coahuila.  It  occurs  mostly 
above  1000  m  elevation  in  a  variety  of  habitats.  The  closest  collections  of  P. 
roseum  southward  from  California  are  from  Sinaloa  and  southern  Chihuahua, 

but  the  species  is  abundant  only  in  eastern  and  southern  Mexico.  It  is  recog- 
nized by  its  persistently  tomentose  stems  and  leaves,  the  leaves  subclasping  and 

non-decurrent,  weakly  bicolored  and  sessile-glandular  beneath  the  tomentum, 
often  thick  stems,  large  capitula  with  numerous,  opaque-white  or  sometimes 

pink  phyllaries,  numerous  florets,  and  smooth-surfaced  cypselae.  It  has  been 
confused  with  the  smaller-headed  P  canescens  (DC.)  A.  Anderb.,  but  plants  of  P 
roseum  with  relatively  few  bisexual  florets  can  be  distinguished  from  P. 
canescens  by  their  subclasping  leaves  commonly  with  closely  wavy  margins, 

broader  and  more  numerous  phyllaries,  and  smooth-surfaced  cypselae.  A  key 
with  diagnostic  characters  for  these  taxa  is  provided  below.  Collections  of  P 
roseum  cited  from  San  Mateo  Co.  and  Santa  Barbara  Co.  may  be  atypical  in  their 

slightly  smaller  capitula. 
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U.S.A.  CALIFORNIA.  Orange  Co.:  Catalina  Island,  16 Jun  1Q20,  Ms/ut  s.n.  (SMU).  San  Diego  Co.:  Bor- 
der Field  State  Park,  southwesternmost  acre  of  continental  U.5,A.,  16  N4ar  1989,  Turner  15925  (TEX); 

Tia  Juana,  24  Apr  1913,  tlaslwood  2918  (GH),  San  Maieo  Co.:  Pebble  Beach,  Pescadero,  29 June  1927, 

Wolf  563  (TEX).  Santa  Barbara  Co.:  Purissima  Canyon,  2b  Mar  I92'5,  Munz  -^7.37  (TFX).  Ventura  Co.: 
North  Signal  Street,  Ojai,  8  Oct  1946.  Pollard  203M  (SN-llI). 

a.  Mid-cauline  leaves  mostly  3-7  cm  long,  (3-)6-15(-20)  mm  wide,  subclasping,  the 

margins  often  closely  sinuate-wavy;  pistillate  florets  45~90(-l  10);  bisexual  florets 

(5-)6-12(-18);cypsela  surfaces  smooth  (non  papillate)   Pseudognaphalium  roseum 

a.  Mid-caul  me  leaves  mostly  1-4  cm  long,  2-8(-l  5)  mm  wide,  not  clasping,  the  mar- 

gins usually  straight;pistillate  florets  (1 6-)24-44; bisexual  florets  (1  -)2-5(-6);cyp5ela 
surfaces  densely  and  minutely  papillate    Pseudognaphalium  canescens 

Pseudognaphalium  roseum  (Kunth)  A.  Anderb.,  Opera  Bot.  104:148.  1991. 
Cnaphalinm  roscinn  Kunih  m  H.B.K.,  NovGen.&rSp.  4|roliol:63. 1818;4[quartol;81. 1820.TYPE: 

K4PX1CO,  Gi)ANA|U.<vro:  Humhohlt  and  Hoiiphiitd  s.i\A\\oiOT\VV:.  Pliche!). 

Taprootcd  annual  to  short-lived  perennial  herbs,  the  stems  5-20  dm  tall,  per- 

sistently woolly-tomentose.  Leaves  oblong-lanceolate  to  oblanceolate,  the  mid- 

cauline  3-7  cm  long,  (3-)6-]5(-20)  mm  wide,  subclasping  to  clasping  but  not 

basally  ampliate,  not  dccurrent,  the  margins  often  closely  sinuate-wavy,  per- 

sistently woolly-tomentose  or  sometiines  tardily  glabrescent  above,  with  short- 

stipitatc  to  sessile  glands  beneath  the  tomcntum.  Involucres  4-4.5  mm  high; 

phyllaries  ovate,  in  5-6  graduate  series,  usually  opaque-white  but  sometimes 

pink.  Pistillate  florets  45-90(-110).  Bisexual  florets  (5-)6-12(-18),  the  corollas 
often  pink  on  the  lower  half.  Cypselae  shallowly  longitudinally  ridged,  smooth. 

ACKNOWLF.nGMF.NTS 

Wc  gratefully  acknowledge  loans  from  UNM,  the  staff  at  TEX  for  helps  in  visits 

there,  staff  at  NHB  and  KANU  lor  confirming  collection  data  lor  specimens  de- 
posited there,  and  Caleb  Morse  for  a  review  ol  the  manuscript. 

rhferfnc:e 

NtsoM,  G.L  2001.  New  records  in  Pseudognophalium  (Gnaphalieae:  Asteraceae)  for  the 

United  States. Sida  19:1185-1190. 



THE  REDISCOVERY  OF  THE  SOUTH  AMERICAN 

HYBANTHUS  PARVIFLORUS  (VIOLACEAE) 

IN  NORTH  AMERICA 

B.  Eugene  Wofford  Juliana  de  Paula-Souza 
Dept.  of  Botany  Universidade  de  Sao  Paulo-Herbdrio  ESA 

The  University  of  Tennessee  Av.  Padua  Dias  1 1,C-P-  09 

Knoxville,  Tennessee  37996,  U.S.A.  13418-900  Piracicoba-Sao  Paulo-BRASIL 

jupsouza@esalq.usp.br 

Alan  S.Weakley  Thomas  E.Govus 

University  ofNortfi  Carolina  Herbarium  (NCU)  371  /  Big  Creel<  Road 

North  Carolina  Botanical  Garden  Ellijay  Georgia  30536,  U.S.A. 

Campus  Box  #3280,  University  of  North  Carolina 

Chapel  Hill,  North  Carolina  27599-3280,  U.S.A. 
weakley@unc.edu 

ABSTRACT 

An  unknown  plant  collected  in  1998  at  Fort  Pulaski,  Chatham  County,  Georgia  has  been  identilied 

as  Hyhanlhus  parviflorus  (Violaceae),  a  South  American  native.  The  Georgia  collection  represents 

only  the  third  report  of  this  species  in  North  America,  and  the  first  since  the  1880s,  when  it  was 

collected  on  ship's  ballast  at  two  port  cities  in  New  Jersey.  It  is  possible  that  the  introduction  of  the 

species  to  Georgia  was  also  via  ship's  ballast,  as  Fort  Pulaski  would  have  been  a  port  of  call  for  ships 
going  to  and  from  Savannah,  a  major  seaport  in  the  18th  and  19th  centuries;  if  the  Georgia  plant  was 

ini  roduced  on  ballast,  it  is  apparently  established.  It  is  also  possible  that  it  is  a  more  recent  introduc- 

tion; if  so,  however,  the  means  of  introduction  of  thisspeciesisobscure,  asit  isnot  typically  an  agri- 
cultural weed,  nor  of  horticultural  interest.  The  use  of  digital  imagery  and  electronic  mail  lacilitated 

the  rapid  and  accurate  identification  of  this  alien  species,  which  should  now  be  considered  an  estab- 
lished, though  rare,  component  ol  the  North  American  flora. 

RESUMEN 

Una  planta  desconocida  colectada  en  1998  en  Fort  Pulaski,  Chatham  County,  Georgia  ha  sido 

identificada  como  Hyhanthus  parviflorus  (Violaceae),  nativa  de  Sur  America.  La  coleccion  de  Geor- 
gia es  la  tercera  cita  de  esta  especie  en  Norte  America,  y  la  primera  desde  los  1880s,  cuando  lue 

colectada  en  lastre  de  barcos  en  dos  ciudades  portuarias  de  Newjersey.  Es  posible  que  la  introduccion 

de  la  especie  en  Georgia  haya  sido  tambien  mediante  lastre  de  barco,  ya  que  Fort  Pulaski  podria  haber 

sido  un  Puerto  de  llamada  para  barcos  que  van  o  regresan  de  Savannah,  un  gran  puerto  en  los  siglos 

XVlll  y  XIX;  si  la  planta  de  Georgia  fue  mtroducida  en  el  lastre,  esta  aparentemente  establecida.  Fs 

tambien  posible  que  sea  una  introduccion  mas  reciente;  en  este  caso,  sin  embargo,  el  sistema  de 

introduccion  de  esta  especie  no  esta  claro,  ya  que  tipicamente  no  es  una  mala  hierba  agricola,  ni  de 

interes  horticola.  El  uso  de  imagenes  digitales  y  correo  electronico  facilito  la  identificacion  rapida  y 

precisa  de  esta  especie  invasora,  que  podria  ahora  ser  considerada  como  un  componente  establecido, 

aunque  raro,  de  la  t  lora  de  Norte  America. 

The  University  of  Tennessee  Herbarium  (TENN)  recently  received  a  loan  of  se- 
lected Gratiola  (Scrophulariaceae)  from  the  University  of  Georgia  Herbarium 

SIDA21(2):1209-1214.2004 
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(GA).  Included  within  the  loan  were  a  few  unidentified  specimens  of  either 
unrequested  Gratiola  or  the  closely  related  Lindernia,  and  an  undetermined 

specimen  (Figs.  1, 2)  collected  by  Govus  (1998)  from  Ft.  Pulaski  National  Monu- 
ment, Chatham  Co.,  Georgia,  as  part  of  a  catalog  of  the  vascular  flora  of  that 

U.S.  National  Park  Service  unit  (Govus  1998).  At  GA,  this  last  specimen  had  been 
tentatively  identified  by  an  unknown  individual  as  Gratiola  virginiana,  and 

then  that  identification  had  been  crossed  through,  but  the  specimen  was  ap- 
parently left  in  a  Gratiola  folder  and  sent  out  with  the  Gratiola  loan  to  TENN. 

Upon  receipt  of  the  loan  at  TENN,  Wofford  immediately  elimmated  this  speci- 
men as  a  member  of  Scrophulariaceae  based  on  overall  morphology.  A  few  flow- 

ers were  rehydrated  and  upon  dissection  its  floral  morphology  unequivocally 
placed  it  in  Violaceae,  i.e.,  flowers  zygomorphic,  sepals  5,  subequal,  petals  5, 
unequal,  the  lower  one  slightly  spurred  at  the  base  and  wider  than  the  others; 

stamens  5,  the  lower  two  provided  with  nectariferous  appendages,  the  connec- 

tive prolonged  into  a  membranous  appendage;  ovary  superior,  unilocular,  3- 
valved,  placentation  parietal. 

TENN  houses  only  two  genera  of  Violaceae  (Viola  and  Hy  bant  hus);  this  speci- 
men obviously  was  not  a  Viola  but  the  flowers  were  strikingly  similar  to  the 

common  eastern  North  American  Hyhanthus  concolor  (T.F.  Forst.)  Spreng.  and 

the  southwestern  North  American  H.  verticillatus  (Ortega)  Baill.  Wofford  de- 
veloped the  hypothesis  that  this  might  be  an  introduction  of  an  extracontinental 

species  of  Hyhanthus,  a  pantropical  genus  (extending  into  warm  temperate 
areas,  as  in  eastern  North  America)  of  about  85  species  (Ballard,  in  press),  though 
sometimes  credited  with  as  many  as  150  species  (Mabberley  1997).  Additional 
specimens  from  Mexico  and  Cuba  available  at  TENN  were  examined,  but  none 

remotely  lit  the  overall  morphology  of  this  specimen. 
Digital  images  of  the  unknown  plant  were  then  sent  to  Weakley  at  the 

University  of  North  Carolina  Fierbarium  (NCU).  Two  NCU  specimens  of 
Hyhanthus  (from  Paraguay  and  Argentina)  closely  resembled  the  unknown 

Irom  Georgia;  unlortunately,  both  specimens  were  labeled  only  "Hyhanthus" 
and  lacked  an  identification  to  the  species  level. 

Finally,  an  electronic  image  of  the  Georgia  specimen  was  sent  to  Paula-Souza, 
who  has  research  interests  m  Violaceae,  especially  Hyhanthus.  She  immediately 

responded  that  "this  plant  is  Hyhanthus  parvijlorus  (Mutis  ex  L.f .)  BailL  This  is 
a  very  common  plant  here  in  South  America,  and  although  it  is  considered  a 

weed  in  some  places,  I  have  never  seen  a  record  of  it  from  the  United  States." 
Further  investigation  revealed  that  H.  parvijlorus  had  indeed  been  reported 

previously  from  North  America,  by  Dowell  (1906),  as  Calceolaria  glutinosa 

(Vent.)  Kuntze,  based  on  several  specimens  collected  "on  ballast  at  Communi- 

paw  Ferry,"  New  Jersey,  in  July  and  September  1880  (see  specimens  cited  be- 
low). H.  parvijlorus  is  additionally  represented  by  a  specimen  at  the  Academy 

of  Natural  Sciences  m  Philadelphia  (Pfi),  identified  as  lonidiumglutinosum  Vent. 
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Fig. I.lmage  of  Govus collection  of /yybflnf/jojporv/floros 

from  Fort  Pulaski,  Georgia.  Photograph  by  Gene  Wofford. 

Fig.  2.Closeup  of  portion  of  Govus  collection  of  Wyfconf/jos 

parviflorus  from  Fort  Pulaski,  Georgia.  Photograph  by 

Gene  Wofford. 

and  labeled  "Herbarium  of  Isaac  Burk,  Philadelphia;  Pa.,  on  ballast,  Kaigns  Ft, 

NJ.,  October  1885."  However,  catalogs  of  the  flora  of  New  Jersey  (Britton  1889), 
and  the  various  manuals  covering  the  Northeastern  United  States  (Fernald  1950; 

Gleason  1952;  Gleason  &  Cronquist  1991)  do  not  include  this  taxon,  presum- 

ably considering  it  a  ballast  waif,  and  it  is  also  not  included  in  the  recent  check- 
list of  the  Flora  of  North  America  (Kartesz  1999). 

Hjybanthusparvi/Iorus  is  widely  distributed  over  South  America,  from  Ven- 
ezuela through  southern  Brazil  (Figs.  3, 4),  Chile,  and  Argentina,  occurring  pref- 

erentially in  cold  regions  and  at  higher  altitude  places  in  warmer  regions.  The 

species  is  commonly  found  in  open  sites,  frequently  behaving  as  a  weed  in  pas- 
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tures  and  roadsides,  though  not  as  a 
weed  of  cultivated  crops.  The  1880 
New  Jersey  specimens  came  from 

ship's  ballast,  at  the  ferry  landing  of 
the  Communipaw  Ferry,  one  of  sev- 

eral busy  ferries  between  Jersey  City 

and  New  York  City.  The  1885  speci- 
men also  came  from  ballast,  at 

Kaighns  Point  on  the  Delaware  River 

in  Camden,  also  a  busy  ferry  landing 
serving  Camden,  New  Jersey  and 

Philadelphia,  Pennsylvania,  in  opera- 
tion from  1806  until  at  least  1926.  It 

seems  plausible  that  H.  parvijlorus 

was  introduced  to  Fort  Pulaski,  Geor- 
gia, via  ballast  as  well.  Fort  Pulaski 

has  been  actively  used  by  ships  since 
at  least  the  mid  1700s,  and  would 

have  been  a  regular  docking  area  lor 
sailing  ships  through  much  of  the 
late  18th  and  early  19th  centuries, 

including  use  by  ships  going  to  and 
from  the  large  and  active  port  city  of 
Savannah,  Georgia  (ca.  20  miles 

away)  to  destinations  around  the 

world.  11  H.  parviflorus  v/ere  intro- 
duced to  Georgia  on  ballast,  it  is  ap- 

parently established,  as  the  1998  col- 
lection is  long  after  the  use  of  solid 

ballast  material  was  discontinued.  It 

is  also  possible  that  this  represents  a 
more  recent  introduction,  but  how 

and  why  this  species  would  have  ar- 
rived at  Fort  Pulaski  is  obscure,  as  the 

species  in  neither  typically  a  weed  of 

agricultural  crops  nor  an  object  of 
horticultural  interest. 

Given  this  more  recent  occurrence  of  H.  parviflorus,  found  118  years  after 

its  initial  collection  in  North  America,  it  appears  that  H.  parvi/lorus  should  be 
considered  a  rare,  alien  component  of  the  North  American  flora,  and  collectors 

should  be  aware  of  its  potential  occurrence,  especially  in  the  vicinity  of  old 

seaports.  It  does  not  appear,  at  least  at  this  time,  that  it  is  likely  to  be  an  aggres- 

FiG.  3.  Habit  of  Wy/?a/)f//usparWffo/-os.  Photograph  by  Juliana 

de  Paula-Souza,  from  live  material  in  Itarare,  Sao  Paulo, 

Brazil. 
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Fio.  4.  Detail  offlowerofW)'/)onf/iuspo/-f/flofoi.Photograph  by  Juliana  dePaula-Souza  from  live  material  in  Harare,  Sao 
Paulo,  Brazil. 

sive  alien  weed.  Below,  we  present  a  description  to  aid  in  its  recognition,  should 
It  occur  elsewhere  m  North  America.  We  also  note  that  the  nicreased  use  ol 

digital  imagery  and  electronic  mail  in  herbarium  work  greatly  facilitates  inter- 
national collaboration  and  the  identification  of  an  unknown,  extracontinental, 

and  potentially  invasive  species;  "virtual  annotation"  can  provide  rapid  results 
without  the  expense  and  risk  of  loaning  uniquely  valuable  specnnens. 

Hybanthus  parviflorus  (Mutis  ex  L.f.)  BailL,  Bot.  Med.  2:841. 1884. 

Herbs  up  to  30  cm  high,  branched,  erect  or  suberect,  internodes  (1.7-)4-20  mm 
long;  leaves  alternate  or  opposite,  frequently  opposite  only  at  the  base  of  the 

branches,  petiole  ca.  0.5-4  mm  long,  blade  (3.5-)6-30  mm  long  x  2-10(~15)  mm 

wide,  elliptic,  lanceolate  or  oblong,  less  frequently  oblanceolate,  widely  ellip- 

tic, ovate  or  obovate,  acute  to  obtuse  at  apex,  margin  serrate,  base  acute,  attenu- 
ate, rounded  or  obtuse,  glabrous  to  pubescent  or  puberulent  on  the  midrib; 

stipules  narrowly  lanceolate;  flowers  white,  frequently  with  purplish  lines  on 
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the  anterior  petal,  solitary,  axillary  or  arranged  in  poorly  defined  racemose  in- 

florescences; floral  pedicel  3-ll(-24)  mm  long,  bracteoles  absent;  sepals  equal 

or  subequal,  ca.  1-1,7  mm  long  x  ca.  0.5  mm  wide,  narrowly  lanceolate  or  rarely 
ovate  to  suborbicular,  subfalcate,  acuminate  or  rarely  round  or  obtuse  at  apex, 
margin  entire;  posterior  petals  ca.  1  mm  wide  x  ca.  0.5  mm  long,  oblong,  lateral 

petals  ca.  1.5-1.8  mm  long  x  ca.  0.7  mm  wide,  oblong  to  lanceolate,  falcate,  ante- 
rior petal  (1.5-)3-3.7  mm  long  x  1.2-1.4  mm  wide,  clawed;  stamens  subsessile, 

anthers  ca.  0.5  mm  long,  connective  appendages  orange-brown,  ca.  0.3  mm  long, 
frequently  asymmetric,  anterior  stamens  provided  with  noduliform 

nectariferous  appendages;  style  0.6-0.8  mm  long,  straight  or  subsigmoid,  ovary 
ca.  0.6  mm  long,  glabrous,  capsule  3-4  mm  long  x  3.5  mm  wide,  ovoid  to  glo- 

bose, seeds  ca.  1.5  mm  long  x  ca.  1-1.2  mm  wide. 

Voucher  specimens:  GEORGIA.  Chatham  Co.:  growing  in  grassy  area  along  road  near  the  picnic  area, 

south  central  Cockspur  Island,  7  Apr  1998,  Govus  946  (GA!).  NEW  JERSEY.  Camden  Co.:  on  ballast, 

Kaigns  Pt.,  N.J.,  Oct  1885,  Isaac  Burk  s.n.  (PH!).  Hudson  Co.:  ballast,  near  Communipaw  Ferry,  N.J.,  Sep 

1880,  Addison  Brown  s.n.  (GHi,  NY'  USi);  Communipaw,  N.J.  (ballast),  ZOJul  1880 Jos. Schrenk  s.n.  (NY!). 
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ABSTRACT 

Documentation  is  given  for  73  taxa  ol  Astcraceae  collected  in  1957-1960  from  wool  mill  sites  in  Ber- 

keley County  and  Florence  County  South  Carolina.  Twenty-eight  (28)  of  these  taxa  are  first  reports 
for  the  flora  ot  South  Carolina;  seventeen  (17)  others  represent  the  first  documentation  tor  earlier 

reports  for  the  state.  Six  (6)  are  first  re|iorts  for  North  America:  Chcvreulia  sarmfntosa.,  CHumnhaeta 

ai'i^erttinu,  and  Panphalea  heterophyllii  (nati\'e  to  South  America),  and  Peripieura  arida.  Sluartina 
bamata,  and  VittaJinia  sulcata  (native  to  Australia).  Calotis  cuneijoiia  (native  to  Australia)  is  re- 

ported for  North  America  for  the  second  time.  Fifty-nine  (39)  of  the  73  taxa  are  not  native  to  South 
Carohna:oi  these.  29  are  native  to  continent  sot  her  than  North  America,  while  30  are  native  to  North 

America  but  from  regions  outside  ot  the  state. 

RESUMEN 

Se  of  rece  documentacion  de  73  taxa  de  Asteraceae  colecrados  en  el  intervalo  f  957-1960  en  los  condados 

de  Berkeley  y  Florence  County  Carolina  del  Sur  Veintiocho  (28)  de  estos  taxa  son  primeras  citas  para 

la  flora  de  Carolina  del  Sur;  otros  diez  y  sieie  (17)  representan  los  primeros  testigos  para  citas  previas 

en  el  estado.  Seis  (6)  son  primeras  citas  para  Norte  America:  Chevreulia  sarmentosa,  Gamochaela 

argeniina,  and  Panphalea  heterophylla  (nativa  de  Sur  America),  y  Peripieura  arida,  Stuartina  hamata, 

y  Vittadinia  sulcata  (nativa  de  Australia).  Calotis  cuneijoiia  (nativa  de  Australia) se  cita  para  Norte 

America  por  segunda  vez.  Cincuenta  \'  nue\'c(59jdc  los  7 3  taxa  no  son  natu'osde  Carolina  del  Sur;dc 
estos,  29  son  nativos  de  otros  contmentes  dilerentes  de  Norte  America,  mientras  que  30  son  nativos 

de  Norte  America  pero  de  regiones  fuera  del  estado. 

In  the  years  1957  through  1960,  as  part  of  the  Flora  of  the  Carolinas  project  and 

working  from  the  University  of  North  Carohna-Chapel  Hill  herbarium,  Harry 

Ahles  and  companion  John  Haesloop  made  repeated  collecting  trips  to  two  'wool 

combing  mills'  in  South  Carolina.  One  of  these  was  in  Jamestown  in  Berkeley 
Co.,  the  other  north  of  Johnsonville  in  Florence  Co.;  both  sites  are  located  on 

the  coastal  plain,  40-50  kilometers  from  the  coast  and  about  60  kilometers  from 
each  other.  Some  of  the  collections  were  identified  and  incorporated  into  the 

general  collections  at  NCU  several  decades  ago;  others  were  mounted  but  were 

not  identified  or  inserted  into  the  general  collections  until  2001.  Only  a  few  of 
these  were  included  in  the  account  of  the  Flora  ol  the  Carolinas  (Radford  et  al, 

1968).  Some  have  been  the  basis  of  recent  reports  (without  documentation)  for 
distribution  records  (Kartesz  1999  and  others). 

SIDA21(2):1215-1223.2004 



1216  BRIT.ORG/SIDA  21(2) 

The  wool  combing  mills  received  raw  fleece  and  processed  it  toward  pro- 
duction of  clean  wool  for  spinning.  Early  stages  in  the  process  are  mechanical 

shaking  (removes  dirt  and  some  plant  matter),  "scourmg"  (removes  chemical 

substances  and  sand),  and  "combing"  (removes  finer  plant  material  as  well  as 
shorter,  weaker  fibers).  Waste  from  these  processes  at  the  South  Carolina  mills 

was  the  source  of  propagules  for  species  collected  by  Ahles  and  Haesloop.  De- 
livery of  the  raw  wool  probably  was  by  railroad,  because  both  of  the  sites  are 

along  the  CSX  Railroad,  which  runs  roughly  parallel  to  the  coast.  Both  mills 

apparently  are  still  in  operation. 

Seventy-three  taxa  (73)  of  Asteraceae  in  54  genera  are  represented  in  the  col- 

lections identified  here.  Twenty-eight  (28)  of  these  are  first  reports  for  the  flora  of 

South  Carolina;  seventeen  (17)  others  represent  the  tirst  documentation  for  ear- 
lier reports  for  the  state.  Six  (6)  are  first  reports  for  North  America:  Chevreulia 

sarmentosa,  Gamochaeta  argentina,  and  Panphalca  heterophylla  are  native  to 

South  America;  Peripkura  arida,  Stuartina  hamata,  and  Vittadinia  sulcata  are 

native  to  Australia.  Calotis  cuneifolia  (native  to  Australia)  is  reported  for  North 

America  for  the  second  time.  Fifty-nine  (59)  of  the  species  are  not  native  to  South 
Carolina;  of  these,  29  are  native  to  continents  other  than  North  America,  while 

30  are  native  to  North  America  but  from  regions  outside  ol  the  state. 

It  would  be  useful  to  reinvestigate  the  status  of  these  taxa  in  South  Caro- 
lina, in  order  to  determine  which  have  persisted  or  increased  their  distribution. 

A  number  of  the  taxa  reported  here  may  have  the  potential  to  spread  and  be- 
come damaging  weeds,  or  they  may  simply  be  waifs  (scnsu  Nesom  2000). 

Collections  by  Ahles  and  Haesloop  were  made  in  1957  (April,  May,July,  Sep- 
tember, October),  1958  (April,  IMay,  June,  July,  September),  1959  (May,  July),  and 

1960  (May,  July).  From  each  of  the  two  wool  mill  sites,  collections  were  provided 

with  essentially  the  same  label  data,  except  for  the  collection  number  and  date. 

SOUTH  CAROLINA.  Berkeley  Co.:  waste  ground  around  Santee  Wool 

Combing  Mill,  Jamestown  on  S.C.  f^te.  45,  [Apr-Oct  1957-1960f  H.E.  Ah/csjcol- 
lection  number]  with  J. G.  Haesloop. 

SOUTH  CAROLINA.  Florence  Co.:  waste  ground  around  the  Wellman  Wool 

Combing  Mill,  north  of  Johnsonville  on  S.C.  Rte.  41,  lApr-Oct  1957-1960],  H.E. 
Ahfcstcollection  number]  with  J. G.  Haesloop. 

PLANT  LIST 

The  genera  and  species  are  arranged  alphabetically.  If  more  than  one  collection 

was  made  for  a  single  species,  the  citations  are  arranged  chronologicall  y.  Vouch- 
ers are  located  at  NCU,  unless  otherwise  indicated. 

Achillea  millefolium  L.  U.S.A.;  previously  known  from  South  Caro- 
BerkeleyCo.:13  Jun  ]958, Ahles 42939  lina  (Radford  et  al,  1968). 

Berkeley  Co.:  27  May  1 959,  Ahles  52717 

Native  to  western  Asia,  widely  naturalized  in  the 
Amblyolepis  setigera  DC 

Berkeley  Co.:  8  Apr  1 957,  Ahles  22614 
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Native  to  Texas  and  Mexico;first  report  for  South 

Carolina. 

Ambrosia  artemisiifolia  L. 

Berl<eley  Co.:  27  May  1 959,  Ahles  52805 

Native  to  North  America  and  widely  distributed; 

previously  known  from  South  Carolina  (Rad- 
ford etal.  1968). 

Amphiachyris  dracunculoides  (DC )  Nutt 

Berkeley  Co.:  28  Sep  1 957,  Ahles  35585 

Berkeley  Co.:  30  Oct  1 957,  Ahles  38 1 95 

Berkeley  Co.:  22  Sep  1 958,  Ahles  492 16 

Native  to  the  south-central  U.S.A.  as  far  east  as 

Alabama  andTennessee;  reported  for  South 

Carolina  by  Kartesz  (1999),  documented 
here. 

Anthemis  cotula  L. 

Berkeley  Co.:  20  May  1 957, Ahles  25827 

Florence  Co.:  28  May  1 957,  Ahles  26690 

Berkeley  Co.:  27  May  1 959,  Ahles  52797 

Florence  Co.:  11  Jul  }960, Ahles 53756 

Native  to  Europe  and  Asia,  widely  naturalized  in 

the  U.S.A.;  previously  known  from  South 

Carolina  (Radford  et  al.  1968). 

Arctium  minus  Bernh. 

Berkeley  Co.:  11  Jul  \96Q, Ahles 53824 

Native  to  Europe,  widely  naturalized  in  the  U.S.A.; 

previously  known  from  South  Carolina  (Rad- 
ford et  al.  1968). 

Artemisia  annua  L 

Berkeley  Co.:  11  Jul  \960, Ahles  53848 

Native  to  eastern  Europe  and  Asia,  natural- 
ized in  various  states  of  the  USA;  first  report 

for  South  Carolina. 

Artemisia  biennis  Willd.  van  biennis 

Berkeley  Co.:  20  May  1 957, /^h/es  25897 

Berkeley  Co.:  27  May  1 959,  Ahles  52762 

Berkeley  Co.:  11  Jul  \960, Ahles 53814 
Native  to  western  and  northern  U.S.A.  and 

Canada;first  report  for  South  Carolina, 

Artemisia  vulgaris  Lvar  vulgaris 

Berkeley  Co.:  25  May  1 960,  Ahles  53402 

Berkeley  Co.:  25  May  ]960,Ahles  53403 

Native  to  Europe  and  Asia,  widely  naturalized  in 

Canada  and  the  eastern  U.S.A.;  previously 

known  from  South  Carolina  (Radford  et  al, 

1968). 

Bidens  bipinnata  L 

Berkeley  Co.:  20  May  1  957,  Ahles  25836  (NCU, SMU) 

Berkeley  Co.:  1 4  May  1 958,  Ahles  40488 
Native  to  the  southern  and  eastern  U.S.A.  and 

Mexico;previously  known  from  South  Caro- 
lina (Radford  et  al.  1968). 

Bidens  pilosa  L. 

Florence  Co.:  14  May  1 958  Ahles  40446 

Florence  Co.: 30  Oct  1 957,/^ /i/es 38/53 

Florence  Co.:  28  May  1 957,  Ahles  26699 

Florence  Co.: 22  Sep  1958,/\/i/es  49/39 

Native  to  Mexico  and  Central  America,  natural- 
ized in  the  southwestern  and  southeastern 

U.S.A.  and  a  few  other  states;  previously 

known  from  South  Carolina  (Radford  et  al. 
1968). 

Bidens  polylepis  Blake 

Berkeley  Co.:  5  Jul  ]957, Ahles  30809 

Native  to  the  eastern  U.S.A.;  previously  known 

from  South  Carolina  (Radford  et  al.  1 968). 

Bidens  frondosa  L 

Berkeley  Co.:  22  Sep  1 958,  Ahles  49204 

Native  and  widespread  in  North  America;  previ- 
ously known  from  South  Carolina  (Radford 

etal.  1968), 

Caiotiscuneifolla  R.Br 

Berkeley  Co.:  8  Apr  1 957,  Ahles  22537 

Berkeley  Co.:  14  May  1 958,  Ahles  40564 

Berkeley  Co.:  1  3  Jun  ]958,Ahles42935, 42973 

Native  to  Australia,  reported  in  the  U.S.A. only 

for  Massachussetts  (Sorrie  1992);first  report 

for  South  Carolina. 

Carduus  pycnocephalus  L. 

Berkeley  Co.:  8  Apr  1 95 7, /^/i/es  22550 

Native  to  northern  Africa  and  western  Asia,  natu- 
ralized in  scattered  states  of  western  and 

Gulf  coast  U,S,A,;  reported  for  South  Caro- 
lina by  Kartesz  (1 999),  documented  here. 

Carthamus  baeticus  (Boiss.  &  Reut.)  Lara  (syn 

=  Carthamuslanatus  L,subsp.boef/cu5  (Boiss. 

SReut.)  Nyman 

Berkeley  Co.:  1 3  Jun  1 958,  Ahles  42899 

Berkeley  Co.:  27  May  1 959,  Ahles  52774  (det.  D.J. 
Keil  1997) 

Berkeley  Co.:  27  May  1 959,  Ahles  52854 

Berkeley  Co.: 25  May  ]960,Ahles 53372 

Native  to  southern  Europe  and  northern  Africa, 
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naturalized  in  scattered  states.mostly  along 

the  Pacific  coast;  reported  for  South  Caro- 
lina by  Kartesz  (1999),  documented  here. 

Centaurea  americana  Nutt 

Berkeley  Co.:  27  May  1 959,  Ahles  52776 

Berkeley  Co.:  27  May  1 959,  Ahles  52843 

Berkeley  Co.:  25  May  1 960,  Ahles  53492 

Native  primarily  to  the  central  U.S.A.;  reported 

for  South  Carolina  by  Kartesz  (1999),  docu- 
mented here. 

Centaurea  melitensis  L 

Berkeley  Co.: 8  Apr  ]957, Ahles 22624 

Berkeley  Co.:  14  May  1958,  Ahles  40542  (det.  L. 

Shinners) 

Berkeley  Co.:  1 3  Jun  ]958,Ahles429l9 

Native  to  southern  Europe  and  northern  Africa, 
naturalized  in  the  western  U.S. A. and  various 

other  states;  reported  for  South  Carolina  by 

Cronquist  (1980),  documented  here. 

Centaurea  solstitialis  L 

Berkeley  Co.: 25  May  I960, Ahles 53487 

Berkeley  Co.:  1  1  Jul  ]960,  Ahles  53846  (det.  L, 

Shinners) 

Native  to  western  Asia  and  the  Mediterranean 

region  of  Europe,  naturalized  and  weedy  in 

most  of  the  U.S.A.;  reported  for  South  Caro- 
lina by  Hill  and  Horn  (1997). 

Chaetopappa  asteroides  (Nutt  )  DC   var. 

asteroides 

Berkeley  Co.: 8  Apr  ]957, Ahles 22551 

Native  to  northern  Mexico  and  the  south-cen- 

tral U.S.A.; first  report  for  South  Carolina. 

Chevreulia  sarmentosa  (Pers.)  Blake 

Berkeley  Co.:  1 4  May  1 958,  Ahles  40509 

Native  to  South  America  (Brazil,  Paraguay,  Uru- 
guay, Bolivia,  Argentina);  first  report  for  the 

U.S.A.  and  South  Carolina. 

Conyza  bonariensis  (L.)  Cronq. 

Berkeley  Co.:  1 4  May  1 958,  Ahles  40568 

Berkeley  Co.: 21  Jul  ]958, Ahles  46996 

Native  to  South  America,  naturalized  in  most 

southern  states  of  the  U.S.A.;  previously 

known  from  South  Carolina  (f^adford  et  al. 
1968). 

Coreopsis  tinctoria  Nutt  var  tinctoria 

Berkeley  Co.:  27  May  1 959,  Ahles  52825 

Berkeley  Co.:  11  Jul  ]960, Ahles 53822 

Native  and  widespread  in  North  America;  previ- 

ously known  from  South  Carolina  (Radford 
etal.1968). 

Coreopsis  verticiilata  L 

Berkeley  Co.:  1  3  Jun  1 938.  Ahles  42900 

Native  to  the  southern  U.S.A.;  previously  known 

from  South  Carolina  (Radford  et  al.  1 968). 

Cotula  australis  (Sieber)  Hook.  (. 

Berkeley  Co.:  8  Apr  ]957, Ahles  22592 

Native  to  Australia  and  New  Zealand;  natural- 
ized in  various  western  U.S.A.  states  and 

Florida; first  report  for  South  Carolina. 

Dittrichia  graveolens  (L.)  WGreuter 

Berkeley  Co.:  28  Sep  1 957, /^/i/es  35595 

Native  to  the  Mediterranean  region,  naturalized 

in  various  regions,  including  Australia,  New 

Zealand,  and  California  (Preston  1997),  and 

reported  from  various  other  localities  in  the 

U.S.A.  (Gleason  &  Cronquist  1 991 ;  Mitchell  & 

Tucker  1997;  Preston  1997;Tuckcr  1995);first 

report  for  South  Carolina.  In  view  of  the  other 

species  reported  here  from  Australia,  it 

seems  likely  that  the  wool  mill  plants  of 

Dittnchia  graveolens  also  originated  from 

there  rather  than  from  the  native  region  of 

the  species. 

Dracopis  amplexicaulis  (Vahl)  Cass. 

Berkeley  Co.:  20  May  1 957,  Ahles  25840 

Berkeley  Co.:  25  May  1 960, /^/i/es  53369 

Native  primarily  to  the  south<entral  U.S.A.;  re- 
ported for  South  Carolina  by  Kartesz  (1 999), 

documented  here. 

Dyssodia  papposa  (Vent.)  A.S.  Hitchc. 

Berkeley  Co.: 8  Apr  ]937, Ahles 22620 

Berkeley  Co.:  20  May  1 957,  Ahles  25892 

Berkeley  Co.:  1 4  May  1 958,  Ahles  40483 

Berkeley  Co.:  1 4  May  1 958,  Ahles  40553 

Native  to  the  southwestern  and  central  U.S.A.; 

first  report  for  South  Carolina. 

Eupatorium  dubium  Willd 

Berkeley  Co.:  1 5  Jul  1 959,  Ahles  52950 

Native  to  Atlantic  coast  states  of  the  U.S.A.,from 

South  Carolina  northward;prevlously  known 

from  South  Carolina  (Radford  et  al.  1 968). 

Evax  multicaulis  DC. 

Berkeley  Co.: 8  Apr  ]9S7, Ahles 22591 

Berkeley  Co.:  1 4  May  1 958,  Ahles  405 1 1 



NESOM,  ASTERACEAE  FROM  WOOL  MILL  SITES  IN  SOUTH  CAROLINA 
1219 

Native  to  Mexico  and  various  states  of  the  south- 

ern U.S.A.;  reported  for  South  Carolina  by 

Cronquist  (1980), documented  here. 

Evax  prolifera  Nutt.  ex  DC. 

Berkeley  Co.:  14  May  1958, /\h/es  405/2, 405/3 

Berkeley  Co.:  27  May  ]959, Ahles 52737 

Native  to  Mexico  and  various  states  of  the  Great 

Plains  and  southern  U.S.A.;  first  report  for 

South  Carolina, 

Facelis  retusa  (Lam.)  Schultz-Bip. 

Berkeley  Co.: 27  May  ]959, Ahles 52731 

Berkeley  Co.:  27  May  1 959,  Ahles  52858 
Native  to  South  America  and  naturalized  in 

states  of  the  Gulf  coast  and  southern  Atlan- 

tic coast;  previously  known  from  South  Caro- 
lina (Radford  etal.  1968). 

Flaveria  trinervia  (Spreng.)  Mohr 

Berkeley  Co.:  28  Sep  19-57, /I /i/e5  35584 

Berkeley  Co.:  21  Jul  ]9S8,  Ahles  47035 

Berkeley  Co.:  22  Sep  1 958, /^/i/es  49  / 72 

Berkeley  Co.:  22  Sep  1 958,  Ahles  492 15 

Native  to  northwestern  Mexico  and  the  south- 

western United  States,  naturalized  in  a  few 

states  of  eastern  U.S.A,;first  reportfor  South 

Carolina. 

Gaillardia  pukhella  Foug  var.  drummondii 

(Hook.)  B.L.Turner 

Berkeley  Co.:  8  Apr  1 95 7, /^/i/es  22528 

Berkeley  Co.:20  May  1957, /l/-|/es  25852 
Berkeley  Co.:  14  May  ]958, Ahles40460 

Berkeley  Co.:  1 3  Jun  1 958,  Ahles  42902 

Berkeley  Co.:  1 3  Jun  1 958,  Ahles  42950 

Berkeley  Co.:  13  Jun  1 958, /^h/e5  42969 

Berkeley  Co.:  25  May  1 960,  Ahles  53367 

Native  primarily  to  the  south-central  U.S.A.  but 
naturalized  in  various  other  states;  reported 

for  South  Carolina  by  Kartesz  (1999),  docu- 

mented here.  The  collections  were  deter- 

mined by  annotation  as  \/ai. drummondii  by 

B.L.Turner  &  T.J.  Watson  in  1995. 

Gamochaeta  antillana  (Urb)  Anderb. 

Berkeley  Co.:  8  Apr  1 957,  Ahles  22529 

Florence  Co.:  8  Apr  1 957,  Ahles  22628 

Probably  native  to  the  Caribbean  region  and 

perhaps  South  America,  perhaps  southeast- 
ern USA;  first  recognized  by  this  name  and 

circumscription  in  the  U.S.A.  by  Nesom 

(2004). 

Gamochaeta  argentina  Cabr 

Berkeley  Co.:  8  Apr  1 95 7, /^/i/es  22594 

Native  to  South  America  (Argentina  and  Uru- 

guay); first  report  for  the  U.S.A.  and  South 
Carolina. 

Gamochaeta  calviceps  (Fern )  Cabr 

Berkeley  Co.:  27  May  1 959, /iWes  52842 

Perhaps  native  to  the  southeastern  USA,  appar- 
ently naturalized  worldwide;  recognized  by 

this  name  and  circumscription  in  the  U.S.A. 

by  Nesom  (2004). 

Gamochaeta  pensylvanica  (Wi  Id )  Cabr. 

Berkeley  Co.:  8  Apr  1957, /\/i/es  22590 

Probably  native  to  South  America  (Nesom  2004), 

naturalized  in  the  southern  U.S.A.  and 

throughout  the  world;  previously  known 
from  South  Carolina  (Radford  et  al.  1 968). 

Gamochaeta  simplicicaulis  (Willd  ex  Spreng ) 

Cabr. 

Berkeley  Co.:  5  Jul  1 957, /^Wes  50825 

Berkeley  Co.:  21  Jul  1 958, /\/i/es  47038 

Berkeley  Co.:  1 5  Jul  1 959,  Ahles  52959 

Berkeley  Co.:  11  Jul  ]960,Ahles 53783 

Native  to  South  America,  naturalized  in  a  few 

states  of  Atlantic  gulf  coast  U.S.A.;previously 

known  from  South  Carolina, first  reported  by 

Nesom  (1999). 

Grindelia  lanceolata  Nutt.  var  lanceolata 

Berkeley  Co.:  1 3  Jun  1 958,  Ahles  42920 

Native  to  the  south-central  U.S.A.;  first  report  for 

South  Carolina. The  plant  is  sterile,  but  the 

identification  is  probably  correct. The  plant 

has  relatively  broad  leaves  like  plants  from 

east  Texas. 

Gutierrezia  sarothrae  (Pursh)  Britt.&  Rusby 

Berkeley  Co.:  28  Sep  195 7, /\/i/es  35269 
Native  to  Mexico  and  the  western  U.S.A.;  first 

report  for  South  Carolina. 

Gutierrezia  texana  (DC.)  Torr.  &  A.  Gray  var. 
texana 

Berkeley  Co.:  1 1  Jul  1 960,  Ahles  5382 1 

Berkeley  Co.:  22  Sep  1 958,  Ahles  49 1 93 

Native  to  Mexico  and  Texas,  naturalized  or  pos- 

sibly native  in  a  few  other  states  of  central 

U.S.A.;first  report  for  South  Carolina. 

Helenium  amarum  (Raf )  H.  Rock  var  badium 

(A.Gray  ex  S.Wats.)  Waterfall 
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Berkeley  Co.:  20  May  1 957,  Ahles  25829 

Berkeley  Co.:  20  May  1 95  7,  Ahles  25834 

Berkeley  Co.:  1 4  May  1 958,  Ahles  40478 

Berkeley  Co.:  1  3  Jun  1 9S8,Ahles  42936 

Berkeley  Co.:  27  May  1 959,  Ahles  52727 

Native  to  Texas  and  Oklahoma;  reported  for 

South  Carolina  by  Kartesz  (1999),  docu- 
mented here. 

Helenium  elegans  DC  var  elegans 

Berkeley  Co.: 25  May  ]960,  Ahles  53357 

Native  to  Texas,  Oklahoma,  and  Louisiana;  re- 

ported for  South  Carolina  by  Kartesz  (1 999), 

documented  here. 

Helenium      microcephalum      DC.     var 

microcephalum 

Berkeley  Co.:  20  May  1957,  Ahles  25844  (NCU, 
SMU) 

Berkeley  Co.:  5  Jul  ]957,  Ahles  30803 

Berkeley  Co.: 21  Jul  ]958,Ahles 47002 

Berkeley  Co.:  27  May  1 959, /^Wes  527/9 

Berkeley  Co.:  25  May  1 960,  Ahles  53405 

Florence  Co.:  26  May  1 960,  Ahles  53560 

Florence  Co.:  11  Jul  1 960, Ahles  53750  (NCU,  SMU) 

Berkeley  Co.:  11  Jul  ]960, Ahles  53816 

Native  to  Texas,  Oklahoma,  New  Mexico,  and 

Colorado;  reported  for  South  Carolina  by 

Kartesz  (1 999),  documented  here. 

Helianthus  annuus  L. 

Berkeley  Co.:  20  May  1 957,  Ahles  25862 

Berkeley  Co.:  1 3  Jun  1 958.  Ahles  42987 

Florence  Co.: 22  Sep  ]9S8, Ahles 49145 

Berkeley  Co.:  27  May  1 959, 7\/i/es  52/77 

Berkeley  Co.:  25  May  1 960, /^h/es  55456 

Berkeley  Co.:  11  Jul  1960,  Ahles  53770 

Berkeley  Co.:  1 1  Jul  I960, Ahles 53820 

Native  or  naturalized  across  the  entire  U.S.A., 

previously  known  from  South  Carolina  (l^ad- 
fordetal.  1968), 

Heliomeris  multiflora  (Nutt )  Blake  var.  multi- 

flora  (syn  =  Viguiera  multiflora  {Nun.)  Blake) 

Berkeley  Co.:  1 4  May  1 958,  Ahles  4054 1 

Berkeley  Co.:  27  May  1 959,  Ahles  52778 

Native  to  the  western  USA  and  Mexico;  first  re- 

port for  South  Carolina. 

Hymenoxys  odorata  DC 

Berkeley  Co,:8  Apr  \957, Ahles 22512 

Berkeley  Co.:  8  Apr  195 7, /^/i/es  22605 

Native  to  the  southwestern  U.S.A.;fir5t  report  for 

South  Carolina. 

Hypochaeris  brasiliensis  (Less )  Griseb  var. 

tweedei  (Hook.Si  Am.)  Baker 

Berkeley  Co.:  8  Apr  1 957,  Ahles  22623 

Berkeley  Co.:  28  Sep  1 951,  Ahles  35593 

Berkeley  Co.: 27  May  ]959, Ahles 52730 

Native  to  South  America,  naturalized  in  states 

along  the  Gulf  coast  and  southern  Atlantic; 

previously  known  from  South  Carolina,  first 

reported  by  Shinners  (1 966)  from  a  wool  mill 
collection. 

Hypochaeris  glabra  L 
Berkeley  Co.:  1 4  May  1 958,  Ahles  40469 

Berkeley  Co.:  1  3  Jun  1 958, Ahles  42954 

Berkeley  Co.: 27  May  1 959, /\h/es  52758 

Native  to  South  America,  naturalized  in  states 

along  the  Gulf  coast  and  southern  Atlantic 

and  various  others;  previously  known  from 
South  Carolina  (Radford  etal.  1968). 

Iva  annua  L 

Berkeley  Co.:  28  Sep  1 957, /^/i/es  55606 

Berkeley  Co.:  30  Oct  1 957,  Ahles  38 1 94 

Probably  native  to  the  central  and  eastern  U.S.A.; 

previously  known  from  South  Carolina 

(Anonymous  1997),  documented  here. 

Iva  axillaris  Pursh 

Berkeley  Co.:  13  Jun  \958, Ahles 42961 

Native  to  western  North  America;first  report  for 
South  Carolina. 

Iva  xanthifoiia  Nutt 

Berkeley  Co.:  1 4  May  1 958,  Ahles  4053 1 

Berkeley  Co.: 27  May  ]9S9, Ahles 52803 

Native  to  most  states  of  the  U.S.A.  except  the 

Southeast;  first  report  for  South  Carolina. 

Krigia  virginica  (L.)  Willd. 

Berkeley  Co.:  8  Apr  1 957, /\/i/ei  22627 

I  lorcnce  Co.:  8  Apr  1 957,  Ahles  22546 

Florence  Co.:  9  Apr  1 958,  Ahles  38274 

Native  to  the  eastern  U.S.A.;  previously  known 

from  South  Carolina  (Radford  et  al.  1 968), 

Lactuca  graminifolia  Michx. 

Berkeley  Co.:  13  Jun  1 958,  Ahles  42968 
Native  to  coastal  states  of  the  southeastern 

U.S.A.;  previously  known  from  South  Caro- 
lina (Radford  et  al.  1968). 



NESOM,  ASTERACEAE  FROM  WOOL  MILL  SITES  IN  SOUTH  CAROLINA 1221 

Panphalea  heterophylla  Less  (ident  ficaiion  by 

John  Pruski) 

Berkeley  Co.:  8  Apr  1957,/\/i/e5  22585 

Native  to  South  America  (Brazil,  Uruguay,  Ar- 

gentina);first  report  for  the  U.S.A. and  South 

Carolina  (Pruski  &  Nesom  2004). 

Parthenium  hysterophorus  L. 

Berkeley  Co.:  20  May  1 957,Ahles  25850 

Berkeley  Co.:  5  Jul  ]957, Ahles308W 

Berkeley  Co.:  22  Sep  1 958, /^ft/es  49/6/ 

Berkeley  Co.:  1 5  Jul!  959,  Ahles  52960 

Apparently  native  to  the  West  Indies  and  adja- 
cent North  America  and  South  America, 

naturalized  in  various  states  of  south-cen- 

tral U.S.A.  and  elsewhere;  first  report  for 

South  Carolina. 

Peripleura  arida  (Burbidge)  Nesom  (syn  = 
Vittadinia  arida  Burbidge) 

Berkeley  Co.:  14  May  1958,/\/i/es  4054/ 

Native  to  Australia;  first  report  for  the  U.S.A. 

and  South  Carolina. 

Pseudognaphalium  stramineum  (Kunth) 
Anderb. 

Berkeley  Co.:  11  Jul  1 960, /^/i/es  53825 

Native  to  Mexico  and  the  western  U.S.A.,  natu- 

ralized inVirginia, North  Carolina, and  South 

Carolina;  previously  known  from  South  Caro- 
lina (Radford  et  al.  1968). 

Ratibida  columnifera  (Nutt.)  Woot.  &  Standi. 

Berkeley  Co.:  20  May  1 9S7,  Ahles  25830 

Berkeley  Co.:  1 4  May  1 958,  Ahles  40468 

Berkeley  Co.:  27  May  1 9S9,  Ahles  52712 

Berkeley  Co.:  27  May  1 959,  Ahles  52801 

Berkeley  Co.:  27  May  1 959,  Ahles  52860 

Berkeley  Co.:  25  May  1 960,  Ahles  53370 

Berkeley  Co.:  25  May  1 960,  Ahles  53371 

Berkeley  Co.:  25  May  \960, Ahles  53491 

Florence  Co.:  11  Jul  1 960, /\/i/es  53755 

Native  to  Mexico  and  the  central  U.S.A.,  widely 

naturalized;  reported  for  South  Carolina  by 

Kartesz  (1 999),  documented  here. 

Rudbeckia  hirta  L  var  angustifolia  (I  V.Moore) 

Perdue 

Berkeley  Co.:  20  May  1 957,  Ahles  25863 

Berkeley  Co.:  1 3  Jun  1 958, Ahles  42916 

Berkeley  Co.:  27  May  1 959,  Ahles  52830 
Native  to  the  coastal  states  of  southeastern 

U.S.A.;  previously  known  from  South  Caro- 
lina (Anonymous  1997), documented  here. 

Soliva  sessilis  Ruiz  &  Pavon  (syn  =  Soliva 

pterosperma  (Juss.)  Less.) 

Berkeley  Co.:  27  May  1 959,  Ahles  52718 

Native  to  South  America,  naturalized  in  the 

southeastern  U.S.A.;previously  known  from 

South  Carolina  (Radford  et  al.  1 968). 

Sonchus  oleraceus  L. 

Berkeley  Co.:  8  Apr  1 95 7, /\/i/es  226/ 5 

Native  to  Europe,northern  and  western  Asia, and 

northern  Africa,  widely  naturalized  in  North 

ArTierica;  previously  known  from  South  Caro- 
lina (Radfordet  al.  1968). 

Stuartina  hamata  Philipson 

Berkeley  Co.:  8  Apr  1 957,  Ahles  22593 

Native  to  Australia;first  report  for  the  U.S.A.and 

South  Carolina. 

Symphyotrichumdivaricatum  (Nutt.)  Nesom 

(syn  =  Astef  subulatus  Michx.  var.  Iigulatus 
Shinners) 

Berkeley  Co.:  30  Oct  ]957, Ahles  38169 

Native  to  northern  Mexico  and  the  south-cen- 
tral U.S.A.;  first  report  for  South  Carolina. 

Tagetes  minuta  L. 

Berkeley  Co.:  20  May  1 957,  Ahles  25845 

Berkeley  Co.:  28  Sep  1 957,  Ahles  35609 

Berkeley  Co.:  22  Sep  1 958, /i/i/es  49 /8S 

Native  to  South  America,  in  the  U.S.A.  natural- 

ized mainly  in  Atlantic  coastal  states;  previ- 
ously known  from  South  Carolina  (Radford 

etal.  1968). 

Tetraneuris  linearifolia  (Hook.)  Greene  var 

linearifolia  (syn  =  Hymenoxys  linearifolia Hook.) 

Berkeley  Co.:  8  Apr  1 957,  Ahles  22513 
Native  to  Texas,  New  Mexico,  Oklahoma,  and 

Kansas; first  reporl  for  South  Carolina. 

Thymophylla  tenuiloba  (DC.)  Small  var. 

tenuiloba)  (syn  -^  Dyssodia  tenuiloba  (DC.) 
B.L.  Robins,  var.  tenu//o6a) 

Berkeley  Co.:  8  Apr  1 957,  Ahles  22580 

Native  to  Mexico  and  Texas,  naturalized  in  a  few 

Gulf  coast  states  (e.g.  Florida  and  Mississippi, 

Cronquist  1980;Aiabama, belong  1988);first 

report  for  South  Carolina. 
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Uropappus  lindleyi  (DC.)  Nutt. 

Florence  Co.:  26  May  1 960,  Ahles  53543 

Native  to  the  southwestern  U.S.A.;first  report  for 
South  Carolina. 

Verbesina  encelioides  (Cav.)  var.  encelioides 

Berkeley  Co.:  20  May  1 957,  Ahles  25548 

Florence  Co.: 28  May  }957 , Ahles 267 1 9 

Berkeley  Co.:  5  Jul  1 957,  Ahles  30812 

Berkeley  Co.:  1 4  May  1 958,  Ahles  40486, 40554 

Florence  Co.: 21  Jul  ]958, Ahles 46950 

Berkeley  Co.: 22  Sep  ]958, Ahles 49180 

Berkeley  Co.:  27  May  1 959,  Ahles  52810 

Berkeley  Co.:  1 5  Jul  1 959, Ahles  52945 

Florence  Co.: 26  May  ]960, Ahles 53546 
Florence  Co.:  1 1  Jul  1 960, Ahles  53762 

Native  to  Mexico  and  the  western  U.S.A.,  natu^ 
ralized  in  several  states  of  the  southeastern 

U.S.A.;  previously  known  from  South  Caro- 

lina, reported  by  Colennan  (1974),  docu- 
mented here. 

Vittadinia  sulcata  N.Burbidge 

Berkeley  Co.:  8  Apr  1 957,  Ahles  22538 

Native  to  Australia;first  report  for  the  U.S.A.and 
South  Carolina. 

Xanthium  spinosum  L 

Berkeley  Co.: 8  Apr  ]957, Ahles 22608 

Berkeley  Co.:  20  May  1 957,  Ahles  25872 

Florence  Co.:  28  May  1 957,  Ahles  26689 

Berkeley  Co.:  30  Oct  1 957,  Ahles  38199 

Berkeley  Co.:  1 3  Jun  1 958,  Ahles  42924 

Native  to  South  America,  widely  naturalized  in 

North  America;  reported  for  South  Carolina 

by  Kartesz  (1999),  documented  here. 

Xanthium  strumarium  L  var  canadense  (P 

Miller)Torr.&  A.  Gray 

Berkeley  Co.: 5  Jul  ]957, Ahles  30848 

Native  to  North  America  and  widely  distributed 

as  a  weed;  previously  known  from  South 
Carolina  (Radford  et  al.  1968). 

A  C  1<  N  O  W I .  H  DC,  M  f:  NTS 

1  am  gratelul  tor  help  trom  the  staff  of  herbarium  NCV  and  for  comments  on 

the  manuscript  by  Linda  Lee  (USCI  U.John  Pruskt  (MO)  provided  the  identifi- 
cation of  Panphalea  hcLcrophylla. 
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PANPHALEA  HETEROPHYLLA  (COMPOSITAE: 

MUTISIOIDEAE:  NASSAUVIEAE),  A  GENUS  AND  SPECIES 

NEW  FOR  THE  FLORA  OF  NORTH  AMERICA 

John  F.  Pruski 

Missouri  Botanical  Garden 
P.O.  Box  299 

St.  Louis,  Missouri  63 166-0299,  U.S.A. 

ABSTRACT 

Panpbaka  heterophylla  (Compositae)  is  a  new  genus  and  species  for  the  United  States.  This  also  is 
the  first  known  occurrence  of  the  genus  from  outside  of  its  native  range  in  southern  South  America. 

RESUMEN 

Panphalea  heterophylla  (Compositae)  es  un  genero  y  especie  nueva  para  los  Estados  Unidos.  Este  es 

tambien  el  primer  reporte  del  genero  fuera  dc  su  area  de  ocurrencia  nativa  en  Sur  America. 

Determinations  of  Compositae  m  conjunction  with  the  study  of  Nesom  (2004) 

identify  Ah  les  &  Haesloop  22585  (NCU)  as  Panphalea  heterophylla  Less.  (Compo^ 
sitae:  Mutisioideae:  Nassauvieae),  a  genus  and  species  new  for  the  flora  of  North 
America.  This  is  the  first  known  occurrence  of  Panphalea  Lag.  from  outside  ol 

its  native  range  m  Argentina,  Brazil,  Paraguay,  and  Uruguay  and  increases  to 
three  the  number  of  genera  of  Nassauvieae  known  in  North  America.  In  this 

paper  I  amplify  comments  on  the  taxonomic  significance  of  the  record,  past 
the  summary  provided  m  Nesom  (2004),  with  a  description  and  typification 
of  the  species,  U.S.A.  voucher,  and  a  key  to  the  genera  of  Mutisioideae  that  occur 
in  North  America  north  of  Mexico. 

Nassauvieae  Cass,  were  treated  as  Mutisieae  subtribe  Nassauviinae  (Cass.)  Benth. 

&•  Hook.f.  by  Bentham  and  Hooker  (1873)  and  placed  m  Compositae  subfamily 
Mutisioideae  (Cass.)  Lindl.  tsyn.  Nassau vioideae  (Cass.)  Lindl]  by  Pruski  and  Sancho 
(2004).  Nassauvieae  were  resurrected  from  synonymy  of  Mutisieae  and  reinstated  at 

the  tribal  level  by  Pruski  (2004).  Nassauvieae  differ  from  Mutisieae  Cass,  by  longer  style 
branches  with  truncate  tips  commonly  covered  by  a  tuft  of  collecting  hairs,  by  anthers 

with  a  well-defined  appendage  and  shorter  broader  thecae,  but  they  have  bilabiate 
corollas  and  caudate  anthers  typical  of  most  Mutisioideae  [tribe  Stiff tieae  D.  Don  is 
characterized  by  discoid  capitula  with  short,  abaxially  rugulose  style  branches  and 
mutisioid  anthers  (Pruski  2004)].  Nassauvieae  are  centered  in  South  America,  but  two 

genera  were  previously  known  to  occur  in  North  America  (Simpson  &  Anderson  1978): 

Trixis  P  Browne  is  largely  South  American,  but  extends  northward  into  the  West  In- 
dies, Mesoamerica,  Mexico,  and  the  southwestern  United  States;  Acourtia  D.  Don  oc^ 

curs  from  Mesoamerica  northwards  into  the  southwestern  United  States. 

SI0A21(2):1225-1227.2004 
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Panphalca  heterophylla  differs  by  cpappose  cypselae  from  the  species  of 

the  live  genera  of  Mutisioideae  treated  by  Simpson  and  Anderson  (1978)  in  North 

America  north  of  Mexico  [Acourtia  D.  Don  (5  spp.),  Chaptalia  Vent.  (4  spp,), 

Gochnatia  H.B.K.  (1  sp.),  Hccastockis  A.  Gray  (1  sp.),  and  Trixis  P.  Browne  (2  spp.)]. 

Additionally,  the  combination  of  the  following  features  serves  to  further  dis- 
tinguish Panphalca  heterophylla  from  these  13  species  of  Mutisioideae:  annual 

herbaceous  habit;  glabrous  herbage;  leaves  basal  and  cauline,  lyrate  to  sharply 

lobed;  corymbiform  capitulescences;  few-flowered,  bilabiate  capitula;  thinly 
chartaceous,  apiculate  phyllaries;  homogamous  florets;  and  bilabiate,  isomor- 

phic corollas  with  an  apically  shortly  bidentate  inner  lip. 

KEY  TO  MUTISIOIDHAH  IN  NORTH  AMERICA  NORTH  OF  MEXICO 

1.   Slyle  branches  short,  apically  roundeci, glabrous  or  sparsely  papillose;cypselae  pa- 
ppose (Mutisieae). 

2.  Plants  rosulate  herb5;capitula  bilabiate-heteromorphic     Chaptalia  Vent. 
2.  Plants  subshrubs  to  shrubs;  capitula  discoid, 

3.  Leaves  abaxially  tomentose,  entire;  capitula  manyTlowered,  not  glomerate, 

not  subtended  by  spiny  subinvolucral  bracts;  pollen  tricolporate   Gochnatia 

hypoieuca  (DC)  A.  Gray 

3.  Leaves  not  abaxially  tomentose,  at  least  some  leaves  with  spiny  margins;ca- 

pitula  uniflorous,  glomerate,  subtended  by  spiny  subinvolucral  bracts;  pollen 

trico  pate    Hecastocleis  shockleyi  A.  Gray 

1.  Style  branches  elongate,  apically  truncate,  crowned  by  a  tuft  of  collecting  hairs; 

cypselae  pappose  or  epappose  (Nassauvieae). 

4.  Glabrousannual  herb5;inner corolla  lipundivlded  proximally,bidentate apically; 

cypselae  epappose   Panphalea  heterophylla  Less. 

4.  Perennial  pubescent  herbs  to  shrubs;  inner  corolla  lip  bifid,  divided  to  base; 

cypselae  pappose. 

5.   Rosulate  perennial  herbs,caudex commonly  tomentose;corolla5  violet,pink- 

ish,  or  white   Acourtia  fJ.Don 

5.   Subshrubs  to  shrubs, corollas  yellow     Trixis  P.Browne 

Panphalea  heterophylla  Less.,  Linnaea  5:8.  1830.  Typh:  i3RAZIL:  in  humidis  Brasiliae 

meridionalis.  I823-t828  [sicL  Sdio  IMS  (HOLOTYPR:  13.  destroyed,  photographs:  MOt  NY!.  US!, 
all  photographs  from  C.B.G.N,  negative  160%). 

Glabrous  annual  herbs;  stems  slender,  few  to  several,  branched  at  base,  spread- 

ing to  ascending,  5-17  cm  long.  Leaves  basal  and  cauline,  alternate,  chartaceous; 

basal  leaves  petiolate,  oblong  to  oblong-lyrate,  petiole  7-12  mm  long,  blade  or- 

bicular or  more  commonly  lyrate  with  about  3  pairs  of  lobes,  4-15  mm  long,  4- 

7  mm  wide,  margins  entire;  cauline  leaves  commonly  sessile  and  clasping,  ovate- 

lyrate,  palmatifid,  pedate,  or  lanceolate,  4-f2  mm  long,  4-6  mm  wide. 

Capitulescence  corymbiform,  few-headed;  peduncles  10-30  mm  long.  Capitula 

8-12-llowered,  bilabiate,  homogamous;  involucre  1-2-seriate,  ca.  2,2  x  2  mm; 

phyllaries  subequal,  ovate-lanceolate,  thinly  chartaceous,  apically  truncate- 
apiculate,  apiculum  to  ca.  0.5  mm  long,  margins  broad,  hyaline;  receptacle 
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epaleate.  Florets  bisexual;  corollas  bilabiate,  isomorphic,  white,  ca.  5  mm  long, 

weakly  puberulent  with  scattered  uniseriate,  5-7-celled  tnchomes,  apical  cell 
larger  but  neither  bulbous  nor  inflated,  tube  ca.  2  mm  long,  outer  lip  ovate,  ca. 
3  X  1.5  mm,  minutely  tridentate  apically,  adaxial  epidermal  cells  longitudinally 

elongated  (mutisioid  epidermal  pattern),  outer  wall  acute-ridged  in  transverse 
section,  inner  lip  ca.  1.2  mm  long,  coiled,  undivided  proximally,  shortly  bidentate 

apically;  style  branches  ca.  0.7  mm  long,  apically  truncate,  papillate  with  many 

collecting  hairs;  anthers  ca.  2  mm  long,  caudate,  apical  appendage  well-defined, 
obtuse,  ca.  0.5  mm  long,  tails  broadly  lanceolate,  ca.  0.4  mm  long,  smooth,  tips 
rounded,  not  tapered.  Cypselae  obconical,  ca.  1.5  mm  long,  densely  pubescent, 

apically  truncate;  pappus  absent.  Pollen  spheroidal,  tricolporate,  tectum  mi- 
nutely granular  (subpsilate). 

Specimen  examined:  UNITED  STATES.  South  Carolina.  Berkeley  Co.:  Jamestown  on  SC  route  45,  waste 

ground  around  the  Santee  Wool  Combing  Mill,  8  Apr  1957,  Ahki  &  Haedoop 22585  (NCU!). 

Panphaka  contains  nine  species  (Cabrera  1953;  Cabrera  &  Klein  1973)  found  in 
northeastern  Argentina,  adjacent  Brazil,  Paraguay,  and  Uruguay.  Three  species 
are  annual  herbs,  and  among  these  only  the  smallest,  Panphaka  heterophylla, 

is  glabrous.  Cypselae  of  this  species  were  presumably  imported  into  the  United 
States  in  fleece  brought  from  South  America  for  processing.  Species  of  tribe 
Nassauvieae  are  not  commonly  weedy,  and  it  is  unlikely  that  this  subtropical 

species  will  become  a  pest,  if  it  has  persisted  at  all  m  South  Carohna. 

ACKNOWLEDGMENT 

I  would  like  to  thank  Dra.  Gisela  Sancho  (LP)  for  helpful  discussion. 

REFERENCES 

Bentham,  G.  and  J.D.  Hooker.  1 873.  Compositae.  In:  Genera  Plantarum,  vol.  2,  part  I.  Reeve 

and  Co.,  London.  Pp.  1 63-533. 

Cabrera,  A.L.  1 953.  Las  especies  del  genero  Pamphalea  [sic]  (Compositae).  Notas  Mus.  La 

Plata  16:225-237. 

Cabrera, A.L.and  R.M.Klein.  1 973. Compostas,l  tribo:Mutisieae.!n:RR.Reitz,ed. Flora  lllustrada 

Catarinense,  I  Parte:  As  Plantas,  Fasc.  C0MP:1"1 24. 

Nesom,G.L.2004.  Asteraceae  from  wool  mill  sites  in  South  Carolina,  including  new  records 

from  North  America.  Sida  21:1215-1223. 

Pruski,  J.F.  2004.  Missouri  Botanical  Garden,  Research:  Asteraceae  (Compositae).  Missouri 

Botanical  Garden,  St.  Louis. 

Pruski,  J. Rand  G.  Sancho.  2004.  Asteraceae  or  Compositae  (Aster  or  Sunflower  family).  In: 

Smith, N.P.,S.V.Heald,  A. Henderson, S.A.Mori, and  D.W. Stevenson, eds. Flowering  plants 

of  the  Neotropics.  Princeton  University  Press,  Princeton.,  NJ.  Pp.  33-39  +  pi.  5. 

Simpson,  B.  and  C.  Anderson.  1978.  Compositae  tribe  Mutisieae.  North  Amer.  Flora,  ser.  2, 

10:1-13. 





CUSCUTA INDECORA  (CONVOLVULACEAE) 

NEW  FOR  CANADA 

MihaiCostea^  Fran(;ois  J.Tardif 
Department  of  Plant  Agriculture  Department  of  Plant  Agriculture 

University  ofGuelph  University  ofGuelph 

Guelph,  Ontario,  NIG  2WI, CANADA  Guelpli,  Ontario,  Nl  G  2W1,  CANADA 
coste_amihai@hotmail.com  ftardif@uoguelph.ca 

Vernon  L.  Harnns 

W.P.  Fraser  Herbarium 

Department  of  Plant  Sciences 

University  of  Saskatchewan, 

51  Campus  Dr.,  Saskatoon 
Saskatchewan,  S7N  5A8.  CANADA 

vharmsCPshaw.ca 

Cuscuta  indecora  Choisy  is  frequent  m  southern  U.SA.  (Yuncker  1932,  1965) 
and  extends  northward  to  Michigan,  Minnesota,  North  Dakota,  Montana  and 
Idaho  (USDA  NRCS  2004).  The  species  also  occurs  m  Mexico,  Central  and  South 

America  (Yuncker  1932, 1965).  We  are  reporting  here  the  first  record  of  this  spe- 
cies for  southern  Saskatchewan,  Canada.  Its  presence  m  the  Canadian  Provinces 

adjacent  to  its  northern  range  was  to  be  expected,  and  further  f  loristic  research 
may  reveal  its  occurrence  in  southern  Alberta,  Manitoba  and  Ontario.  Although 
C  indecora  has  definite  weedy  tendencies  (Parker  &  Riches  1993),  taking  into 

account  the  natural  habitats  it  was  found  in,  the  species  may  be  considered  na- 
tive to  southern  Canada  as  well.  The  species  was  cultivated  experimentally  in 

Ontario  and  Alberta  (vouchers  at  DAO  and  ALTA,  respectively),  but  it  has  never 

spread  (see  also  Crins  &  Ford  1988).  The  host  range  of  C.  indecora  is  wide,  in^ 
eluding  numerous  herbaceous  and  woody  plants  (Yuncker  1965). 

Cuscuta  indecora  and  C  coryli  Engelm  from  subsection  Indecorae  Yuncker 

are  probably  sister  species  (Costea  et  al.  unpublished).  Cuscuta  coryli  in  Canada, 
is  rare  in  Saskatchewan,  Manitoba,  Ontario  and  Quebec  (Argus  &  Pryer  1990). 

Both  species  have  in  common  the  fleshy,  papillate  flowers  with  corolla  lobes 
acute  and  inflexed.  Cuscuta  indecora  differs  from  C.  coryli  mainly  through  the 

5-merous  flowers,  2—5  mm  long,  having  usually  large  and  abundantly  fringed 

intrastaminal  scales.  Cuscuta  coryli  has  flowers  commonly  4^merous,  ca.  2  mm 

long,  and  infrastaminal  scales  are  reduced  to  winged  or  toothed  ridges.  Descrip- 
tions, identification  keys  and  iconography  can  be  found  in  Yuncker  (1932, 1965). 

Voucher  specimens;  CANADA.  Saskatchewan.  District  of  Rosetown-Biggar:  Canton  Bernard,  ca  12  mi 

SE  of  Demaine,  ca.  50°  40'  N,  107°  20'W,  battures  sablonneuses  de  la  riviere  Saskatciiewan  du  Sud,  30 

'Corresponding  author. 
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Jul  1956,  B.  Boivin  et  a\.  11648  (SASK-  2  collections;  ALTA,  DAO,  MT,  NY);  Crooked  Lake  Provincial 

Park,  50°  35'  N,  102°  40'W,  m  bog  on  sow  thistle  and  suni'lovver,  12  Aug  1^76,  VJ.  Huffcn  s.n.  (SASK). 
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ABSTRACT 

A  recent  collection  of  mosses  from  the  Department  of  Madre  de  Dios  m  the  lowlands  of  southeastern 

Peru  contains  58  different  species.  Fifty-four  taxa  are  new  to  the  district  and  four  species  are  reported 
new  to  Peru.  Previous  coUections  from  the  district  are  hsted  which  brings  the  total  species  l<nown 

from  the  area  to  74.  This  is  the  first  major  study  of  mosses  from  Madre  de  Dios,  Peru,  and  it  provides 

a  foundation  for  continued  work  and  production  of  a  field  guide  lor  the  region. 

RESUMEN 

Una  coleccion  reciente  de  musgos  del  Departamento  de  Madre  de  Dios  en  la  zona  baja  del  Sureste  de 

Peru  contiene  58  especies  dilerentes.  Cincuenta  y  cuatro  taxa  son  nuevos  para  el  distrito  y  se  citan 

cuatro  especies  nuevas  para  Peril.  Se  listan  las  colecciones  previas  del  distrito  que  elevan  el  total  de 

especies  conocidasdel  area  a  74.  Este  es  el  primer  estudioampliode  musgos  de  Madre  de  Dios,  Peril,  y 

aporta  un  inicio  para  la  continuacion  del  trabajo  y  la  produccion  de  una  guia  de  campo  para  la  region. 

INTRODUCTION 

The  southwestern  Amazon  of  the  trinational  corner  of  SW  Brazil,  N  W  Bohvia, 

and  SE  Peru  contains  what  is  probaHy  the  largest  and  least  disturbed  area  re- 
maining of  Upper  Amazonian  and  Lower  Andean  ecosystems  (Foster  et  al.  1994). 

Threats  to  the  forest  occur  m  the  form  of  hunting,  gold  mming,  timber  extrac- 

tion, impending  road  construction,  and  slash  and  burn  agriculture.  The  Depart- 
ment of  Madre  de  Dios  (12°-14.5°S),  Peru,  dominated  by  the  Madre  de  Dios  River 

basin  and  tributaries,  is  an  important  geopolitical  region  in  the  pristine  SW 

Amazon,  which  is  divided  equally  between  lowland,  premontane,  and  mon- 
tane forest  (Davis  et  a).  1997).  Madre  de  Dios  is  located  at  the  southwestern  edge 

of  the  Amazon  basin  near  the  Andean  foothills  and  is  covered  primarily  by 

lowland  tropical/subtropical  moist  forest  (Gentry  &  Leon  1997).  The  region  has 

a  distinct  six  month  dry  season  and  receives  2000-2500  mm  of  rain  annually 
(Gentry  &  Leon  1997).  Madre  de  Dios  has  been  recognized  as  an  epicenter  of 
botanical  diversity  and  holds  world  record  numbers  of  other  organisms,  such 
as  birds,  tabanid  flies,  tiger  beetles,  damself  lies  and  dragonflies,  and  butterflies 
(Stewart  1988). 

Botanical  research  over  the  past  25  years  in  Madre  de  Dios,  Peru,  has  been 
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important  for  identifying  the  extent  and  significance  of  the  region's  plant  diver- 
sity, producing  various  pubhcations  and  datasets  (e.g.,  Gentry  1982;  Philhps  & 

Gentry  1993a--b;  Foster  et  al.  1994;  Terborgh  &r  Andersen  1998;  Pitman  et  al.  1999, 
2001).  There  have  been  two  geographic  areas  of  botanical  investigations  in  Madre 

de  Dios,  vv'ith  most  ol  the  resources  locused  on  c|uantitative  inventory  ol  trees 

(trunk  diameter  >  10  cm)  in  scattered  one-hectare  forest  plots  and  0.1-hcctare 
transects.  The  Cocha  Cashu  Biological  Station  m  Manu  National  Park  has  been 

the  locus  of  significant  1  icld  research  during  the  last  three  decades  (Terborgh  1994), 

producing  one  ol  the  most  comprehensive  plant  checklists  for  the  region.  The 

Tambopata-Candamo  Reserved  Zone  (Foster  et  al.  1994)  in  lower  Madre  de  Dios 

near  the  Peru-Bolivian  border  has  been  the  locus  ol  long-term  monitoring  ol  oiie- 

hectare  forest  plots  and  complementary  0.1-hectarc  transect  work  (Phillips  et  al. 
2003),  plus  associated  programs  of  general  botanical  collection. 

Despite  the  research  that  has  been  focused  on  these  selected  areas,  there 

has  been  no  majoi;  long-term  systematic  inventory  ol  plants  and  habitats,  and 
no  1  lora  has  been  published  lor  the  region.  Between  July  11  and  August  19, 2002, 

as  part  ol  a  long-term  program  ol  botanical  inventory  and  monitoring,  the  au- 
thors conducted  expeditions  in  the  Amazonian  lowlands  ol  the  13epartment  of 

Madre  de  Dios.  Led  by  the  first  author,  cryptogam  ic  collections  were  made  from 

several  localities  in  the  region  (Table  1,  Fig.  1).  Fif  ty-eight  species  of  mosses  were 
identiliedfrom  approximately  226 collections.  Of  the  58  taxa  identified,  54  are 
new  records  lor  the  district  and  four  ol  these  are  new  records  for  Peru  (Table  2). 

The  only  previously  published  records  of  moss  collections  lor  Madre  de 

Dios,  as  lar  as  we  know,  were  made  by  Vargas  (1974)  and  recorded  in  a  checklist 

ol  mosses  for  Peru  by  Menzel  (1992).  Vouchers  of  the  Vargas  material  were 

searched  for  but  not  located  in  either  ol  the  two  larger  Peruvian  herbaria— the 
Herbarium  of  the  Musco  de  Historia  Natural,  Universidad  Nacional  Mayor  de 

San  Marcos  (USM)  and  the  llcrbario  Vargas,  Facultad  de  Ciencia  Biologicas, 
Universidad  Nacional  San  Antonio  Abad  del  Cuzco  (CIJZ). 

We  conclude  that  luture  work  should  be  focused  on  comparative  studies  of 

the  diversity  of  mosses  and  other  bryophytes  in  time  and  space  between  differ- 
ent sites  in  the  lowlands  of  Madre  de  Dios,  and  along  the  altitudinal  gradient 

Irom  the  lowlands  up  the  slopes  ol  the  Andes  into  the  Department  of  Cusco. 

This  work  is  produced  as  a  component  ol  long-term  botanical  exploration  and 

collaboration  in  the  Andes-Amazon  region  of  southeastern  I^eruand  it  will  serve 
as  a  foundation  lor  the  production  of  I  icld  guides  to  serve  themultidisciplinary 

science,  education,  and  conservation  programs  that  are  ongoing  in  the  region. 

ANNOTATED  \AST  OF  SPF.CIES 

Species  are  listed  alphabetically  by  lamily.  New  records  for  the  country  are 

marked  with  an  asterisk  (*).  The  nomenclature  for  the  species  follows  Crosby  et 
al.  (2000).  Voucher  collections  arc  deposited  at  NY.  Duplicates  of  some  taxa  are 
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Table  1.  Summary  of  nine  collection  sites  in  Madrede  Dies,  Peru,  and  the  corresponding  moss  col- 
lections made  between  July  1 1  and  August  19,2002. 

Locality Elevation      Geographic  Coordinates     Collection  Numbers 

(P.Majestyk) 

l.Manu  Province, Puerto  Maldonado 

2.  Manu  Province,  Los  Amigos  field 

station,  ca.  3  km  N  of  the  jet  of  the 

Madre  de  Dios  and  Los  Amigos 

rivers. 

3,  Manu  Province,  Community  of 

Boca  Amigo,ca. 

1 .6  km  N  of  the  jet  of  the  Los 

Amigos  and  Madre  de  Dios  rivers 
on  theW  side  of  the  river 

4.Tambopata  Province,  E  side  of  the 

Los  Amigos  River 

S.Tambopata  Province,  E  side  of  the 

Los  Amigos  River,  small  waterfall 

emptying  into  river 

6.Tambopata  Province,  E  side  of  the 

Los  Amigos  River 

Z.Tambopata  Province,  E  side  of  the 

Los  Amigos  River, 

from  banks  of  river  to  inland 

300  m 

280  m 

220  m 

12°36'S,69°11'W 

1 2°  34' 5,  70°  06' W 

3720-3727 

3728-3902:3951.5-4178; 

4301-4364 

12°36'S,  70°05'W      3903  3951 

300  m 

300  m 

300  m 

230-250  m 

8.  Manu  Province,  Inambari  River  ca.      220  m 

2  km  from  jct  of  Madre  de  Dios  River 

9.  Manu  Province,  ca,  1 3  km  W  of  300  m 

Puerto  Maldonado  in  small  park 

dominated  by  Mauritia  flexuosa 

L  (Arecaceae). 

12°28'50"S, 

70°  iroi"w 
12°27'48"S, 

70°  13'09"  W 

12°25'37"S, 

70°  15'35"W 

12°  31'  52"- 
12°32'05"S 

70°  05' 24"- 70°05'29"W 
12°43'87"S, 

69°45'5r' W 

12°40'S,69°20'W 

4179-4209 

4210-4215 

4218  4231 

4240-4265 

4266-4267 

4268-4300 

also  deposited  at  BRIT,  CUZ,  MO,  SMF,  and  the  first  author's  personal  herbarium. 
Numbers  following  the  species  name  are  the  first  author's  collection  numbers. 

"'Bryum  renauldii  Roll  ex  Renauld  &  Cardot; 42^2 Bartramiaceae 

Philonotis  uncinata  (Schwagrichen)  Bridel; 3743, 

3820, 3876, 3882, 3885, 3997, 4 145. 4165,4 180, 

4213,4215,4231,4267 

Brachytheciaceae 

Rhynchostegium  conchophyllum  (Taylor)  A,  Jae- 

ger; 4220 

Bruchiaceae 

Trematodon  longicollts  Michx.;  4245 

Bryaceae 

Bryum  apiculatum  Schwagrichen;  3875,  3888, 

3995,4134,4151 

Calymperaceae 
Calymperes  afzelii  Swartz;  3948, 4205, 4303, 43 10, 

4314 

Ca/ymperespa/isoffV  Schwagrichen;  4336 

Syrrhopodon  cryptocarpos  Dozy  &  Molkenboer; 
3825,3984,4120 

Syrrhopodon  incompletus  Schwagrichen;  383S, 

3981, 3982, 3985, 4017, 4018, 4108, 41104 14 1, 

4168,4264,4301 

Syrrhopodon  parasiticus  (Swartz  ex  Bridel) 
Bescherelle;  4038, 4309 
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Fig.  1 .  Map  showing  nine  collection  sites  where  the  study  was  focused  in  Madre  de  Dios,  Peru. Table  1  provides  descrip- 

tions of  these  localities  by  the  corresponding  number  of  each  site. 

Dicranaceae 

Dicranella  hilanana  (Montagne)  Mitten;  3722, 

3728,  3730,  378 1, 4  /  02, 4 1 30, 4 1 97 

Ditrichaceae 

DiHiLhuiiuiilev.ens  (Hampe)  Hampe;4/ 18,4202 

Fissidentaceae 

Fissidcnsquiiinensis  Montagne; 3939,4023,4036. 

404 1.5, 406 1, 4062, 4096, 4100, 4101,4109,411 9, 

4125,4195,4262 

Fissidens  flaccidus  Mitten; 42 1 1,4226 

Fissidens  intramarginatus  (Hampe)  Mitten; 3750 

Fissidens pellucidw,  Homschuch; 3756,388 1,4246 

Fissidens  pdonodes  Montagne;  3777,  3783,  3966, 
4162 

Fissidens  submarginatus  Biuch;  3873, 4 138, 4259 

Fissidens  zollingen  Montagne;  3871,  3928,4132, 
4139 

Hypnaceae 

Chryso-iiypnumdiminutivum  {hampe)W.R3uck; 
4188 

Isopterygium  subbrevisetum  (Hampe)  Brotherus; 

4067,4116,4192 

Isopterygium  tenerum  (Swartz)  M\nen;375 1,3775, 

3780, 3828, 3852, 3973, 4004, 4277, 4286, 4302 

Mittenolhamnium  reptons  (Hedwiq)  Cardot; 

4358, 4359 

Rhacopilopsis  trinitensis  (C.  Muller)  E.  Britlon  & 
D'Kon;  4 169,4252 

Vesicularia  sp:,4344.\Ne  were  unable  to  identity 

this  collection  from  South  American  mate- 

rial in  NY.  This  species  has  branch  leaves 

measuring  ca.2.5  mm  in  length.lt  is  perhaps 

a  new  species  but  we  cannot  without  fur- 

ther study  of  the  genus  make  that  decision 
now. 

Vesicularia  vesiculans  (Scwagrichen)  Brotherus 

var.  vesicularis;  3784,3877, 4072,4104, 4 183 

Vesicularia  vesicularis  var  rutilans  (Bridel)  W.R. 

Buck;  4(764 

Leucobryaceae 

Leucobryum  martianum  (Hornschuch)  Hampe 

ex  C.Muller;384  7,  i86/, 4/49, 4/53,4/ 59, 4/67, 
4328 

'leucobryum  subobtusifolium  (Brotherus)  B.H. 
Allen;  4092 
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Table  2,  A  summary  of  moss  collections  made  by  family,  species,  and  localities  in  Madre  de  Dios, 
Peru. 

Family Number  of  Species Number  of  Collections Collection  Localities 

(see  map,  Fig. 1) 

Banramiaceae 1 

Brachytheciaceae 1 

Bruchiaceae 1 

Bryaceae 2 

Calymperaceae 5 

Dicranaceae 1 

Ditrichaceae 1 

Fissidentaceae 7 

Hypnaceoe 8 

Leucobryaceae 5 

Meteoriaceoe 2 

Neckeraceae 2 

Othotrichaceae 2 

Pitotrichaceae 4 

Pottiaceae 2 

Pterobryaceae 2 

Sematophyllaceae 7 

Splachnobryaceae 1 

Stereophyllaceae 1 

Thuidiaceae 3 

Total 55 

1 

6 23 

7 

2 

31 25 

28 

9 

7 

2 

18 

2 

5 

23 

2 

9 

12 

212 

1,2,4,5,6,8 

6 

7 

2 

2,4,7 
1,2,4 

2,4 

2,3,4,5,6,7 

2,4,7,9 

2,4,7 
2,3,4,7 
2 

2 

2,4 
6 

2,3 

2,3,4,7,9 
2 

2 

2 

Octoblepharum  albidum  Hedwig;  3738,  3755, 

3778,  3859, 3965, 3969, 4013, 4081, 4 121, 4155, 

4201,4299,4291,4253 

Octoblepharum  cylindricum  W.P.  Schimper  ex 

Montagne;  4075 

Octoblepharum pulvinatum  (Dozy  &  Molkenboer) 

Mitten;  3874,  396 1, 4005,4107, 4 16 1 

Meteoriaceae 

Zelometeorium patulum  (Hedwig)  Manuel;3724, 

3917  4099,  4115,4117, 4200, 4204,  4254 

Zelometeorium  recurvifolium  (Hornschuch  in 

Martius)  Manuel; 3950 

Neckeraceae 

Neckeropsis  disticho  (Hedwig)  Kindberg;  3935, 
4207 

Neckeropsis  undulata  (Hedwig)  Reichardt;  3762, 

3909,4078,4085,4249 

Orthotrichaceae 

Groutiella  tomentosa  (Hornschucli)  Wijk  & 

Margadant;  3880 

Schlotheimia  ruglfolla  (W.J.  Hooker)  Schwa- 

grichen;  4307 

Pilotrichaceae 

Calllcostella  pallida  (Hornschuch  in  Martius) 

Angstrom;  3757  3759, 3869, 3872, 3968, 4026, 

4097, 4 1 03, 4136,4184,41 86, 4203, 43 1 5, 4322 

Crossomitrium  patrisiae  (Bridel)  C.MQIIer;  4/87 

Lepidopilum  affine  C.  M Ciller; 4179,4190 

Lepidopilum  surinamense  C.  Muller;  3752 

Pottiaceae 

6ort)u/aind;co(WJ.  Hooker)  Sprengel  inSteudel; 
4223 

Dolotortula mnilfolia  iSiiW'wfant)  R.H.Zander;4225 

Pterobryaceae 

Henicodium  geniculatum  (Milten)  W.R,  Buck; 

3930,3988,4127,4137 

Pireella  pohlii  (Schwagrichen)  Cardot;4 /52 

Sematophyllaceae 

*Potamium  ionchophyllum  (Montagne)  Mitten; 
4251 
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*Sematophytlum  adnalum  (Michx.)  E.  Britton; 
4242, 4289 

Sematophyllum  subpiimatum  (Bridel)  E.  Britton; 

3737 

Sematophyllum  subsimplex  (Hcdwig)  Mitten; 

3827  3952, 3960,  3967, 4008, 4025, 4329 

Taxirhelium  planum  (Bridel)  Mitten;  3933,  3934, 

4142,4 150, 4206, 4208, 4260, 43 1 7 

Tnchosteleum  cf.  pusillum  (Hornschuch)  A.  Jae- 

ger; 4027 
Trichosteleum  subdemissum  (Schimper  ex 

Bescherelle)  A,  Jaeger;  4 123, 4 129, 4279 

Splachnobryaceae 

Splachnobryum  obtusum  (Bridel)  C.Muller;3996, 

3998 

Stereophyllaceae 

Pilosium  chlorophyllum  (Hornschuch)  C.  MQller 

in  Brotherus;  3956,  4003,  4012,  4034,  4037, 

4087  4256,4305,4312 

Thuidiaceae 

Cyrto-hypnum  involves  (Hedwig)  W.R.  Buck  &  H. 
Crum;3938,4l24,4l47,4198 

Cyrto  hypnun)  leptocladum  (Taylor)  W.R.  Buck  & 
H.Cium;  4035 

Cyrto  hypnum  scabrosulum  (Mitten)  W.R.  Buck  & 

H.  Crum;  3761,  3857,  3951,  4010,  4084,4128, 
4319. 

Taxa  recorded  in  Vargas  (1974): 

Anomobryum  julaceum  CSchrader  ex  P.G.  Gartner,  B.  Meyer  &  Scherbius)  W.R 

SchhnpeT , Br  yum  apiculatum  Schwagrichen, Ditra  nella  hilariana  (Montagne) 

Mitten,  Entodon  jamesonii  (Taylor)  Mitten,  Lcucohryum  martianum 

(Hornschuch)HarnpeexC.  MuUer,  Phi /(ijioti.slongi. sett;  (Michx.)  Brit  ton,  P  uuci- 
natci  (Sehwagrichen)  Bridel,  Pilopogon  guadalupen^is,  (Bridel)  Frahm  , 

Thamnohryum  fasciculaium  (Hedwig)  1.  Sastre,  Scmaiopylium  ̂ ubpinnatum 

(Bridel)  H.  Britton,  Spha\i^num  suhsccundum  Nees  in  Sturm,  Squamidium 

nigricans {V\/.].  Hooker  in  Kunth)  Brotherus. 

Taxa  listed  as  occurring  in  Madre  de  Dios  in  the  Tropicos  database  with  collec- 
tor and  collection  number  (mobot.mobot.orgAV3T/Search/most.html): 

Fissidcnsallionii  Brotherus (Matthew.s 6-86.580,  MO);  Fissidcns  lagenariusMk- 

ten  (Mafthcw.s  B-86577,  COLO,  PAC);Fi,s.sitien.s  per/a  [ccitus  Brotherus  (Maa/icws 

B-85860,  MO);  Phyllogonium  vi.sro.su m  (P.  Beauv.)  Mitten  (Chavez  857,  MO). 
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ABSTRACT 

Kathleen  M.  Peterson  (1948-2003)  is  remembered  as  a  student,  gilted  teacher,  skilled  botanist,  law- 
yer, and  friend  all  as  an  introduction  oi  a  newspeciesof  Scutellaria  (Lamiaceae)  from  Mexico  named 

in  her  honor. 
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RHSUMEN 

Kathleen  M.  Peterson  (1948-2003) es  recordada  como  una estudiante,  profesora  con  talento,  botanica 
de  pericia.  abogada,  y  amiga,  todo  como  una  introduccion  de  una  nueva  especie  de  Sculdlaria 
{Lamiaceae)  de  Mexico  nombrada  en  su  honor. 

The  notice  in  the  Harrisburg,  Pennsylvania,  paper,  the  Patriot-News,  published 

on  November  26, 2003  was  short:  "Kathleen  M.  Peterson,  55,  of  Camp  Hill,  died 
Monday,  November  24,  2003  at  Hospice  of  Central  Pennsylvania,  Carolyn 
Croxton  Slane  Residence.  She  was  an  attorney  for  the  Pennsylvania  Treasury 

Department.  Services  will  be  held  at  the  convenience  of  the  family.  Arrange- 

ments are  by  the  Cremation  Society  ol  Pennsylvania,  Harrisburg."  Nothing  was 
mentioned  of  the  person  or  her  life  as  a  botanist;  we  hope  our  words  and  actions 

in  proposing  Scutellaria  petersoniae  (Turner  &  Reveal  2004)  in  some  way,  will 

rectify  the  oversight  for  it  is  with  sadness  that  we  note  to  the  botanical  commu- 
nity the  passing  of  Kathy  Margaret  Peterson. 
Kathy  Peterson  was  a  graduate  student  at  the  University  of  Maryland  trom 

1973  until  1978,  where  she  received  her  doctoral  degree,  working  on  a  portion 
of  the  mint  genus  Salvia.  Her  masters  thesis  was  done  with  Dr.  Willard  Payne 

(The  genus  HymenocIea(Compo.sitae:  Ai)ibro.sicae),jSrittonia  25:243-256. 1973) 
at  the  University  of  Illinois  (1969-1971)  where  she  took  her  undergraduate  de- 

gree in  1969.  The  two  of  them  also  published  "Observations  of  the  hypoder- 

mises  of  ferns"  in  the  American  b'crnjournal  (63:34-42. 1973).  Based  on  her  work 
at  Maryland, she  published "Sti /via  reptans.  Lahiatae"  with  Raymond  M.  Harley 
of  the  Royal  Botanical  Garden,  Kew,  England,  in  Curtis's  Botanical  Magazine 

^Mailing  address:  18625  Spring  Canyon  Road, Montrose, Colorado  81401-7906, U.S.A. 

SIDA21(2):1239-1243.2004 
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(182:13-16.1978).  As  in  all  papers  published  in  that  journal,  their  comments  were 

accompanied  by  a  beautiful,  full-page  colored  painting  of  the  species. 

Her  research  on  Salvia  was  supported  by  a  grant  from  the  National,  Geo- 

graphic Society  and  a  Doctoral  Dissertation  Improvement  Grant  from  the  Na- 
tional Science  Foundation.  Together,  she  and  Reveal  presented  a  report  entitled 

"Biosystematic  and  evolutionary  studies  of  Salvia  subgenus  Calosphacc''  that 

was  published  in  the  Society's  Rc.s'Cdrcli  Reports  (15:557-564.  1983).  Of  a  more 

personal  nature  was  an  article  of  their  travels  in  Mexico  ("Hxploring  the  green 

frontier"  by  Broome,  Reveal  and  Peterson  published  in  the  University  of 

Maryland's  Graduate  School  Chronicle  10(4):3-6.  1977).  C.  Rose  Broome  and 
Kathy  spent  a  month  collecting  prior  to  being  joined  by  Reveal  and  Harley  at 

the  silver  mining  town  of  Toluca.  Together  they  explored  a  portion  of  Guerrero 

that  had  not  been  visited  botanically  for  several  decades.  The  new  iinds  were 

numerous.  Among  them  were  Bouvardia  hintoniorum,  Galium  iltisii, 
Hanstemia  harlevi,  Monlanoa  revealii,  Salvia  turneri,  Sindairia  hroomeae, 

Tibouchina  patens,  and  a  new  genus  Revealia. 

The  most  beautiiul  addition  made  during  their  joint  trip  across  the  Sierra 

Madre  del  Sur  was  a  wonderlul  new  species  named  Ut  rieularia  pctersoniae  by 

Peter  Taylor  (.KewBull.  41:8.1986).  it  was  a  fitting  tribute  to  Kathy,  tall  and  slen- 
der yet  graceful  with  an  elegant  beauty. 

Kathy  was  born  in  Oak  Park,  Illinois,  on  March  10, 1948.  Here  she  spent  her 

youth,  attending  local  grade  and  high  schools  before  entering  the  University  of 

Illinois  in  1965.  There  she  majored  in  botany  with  minors  in  chemistry  and  ge- 
ology. Asa  youngster  she  was  tall,  taller  than  most  boys  her  age,  and  this  would 

continue  to  be  the  case  throughout  her  life.  She  had  elegance  about  her,  borne 

by  her  height  so  that  in  the  classroom  she  was  a  presence.  At  Maryland  she  tu- 
tored struggling  athletes,  and  was  most  elfective  as  she  could  intimidate  the 

largest  football  player  and  look  many  a  basketball  player  in  the  eye.  1  ler  wit 

was  appreciated  but  her  strength  was  as  a  teacher.  In  1978  she  received  the  Car- 

roll E.  Cox  award  as  the  outstanding  graduate  student;  during  the  f978-f979 
academic  year  she  was  appointed  an  instructor  at  College  Park.  She  departed 

soon  thereafter  to  accept  a  position  as  an  assistant  prolessor  at  the  University 

of  Montana.  Her  skill  in  the  classroom  continued,  for  Kathy  taught  a  variety  of 

classes  and  soon  had  a  small  group  ol  students  working  on  graduate  degrees, 

being  named  "KP"  to  distinguish  her  from  the  other  Kathys  in  the  group.  Aug- 
mented by  grants  from  the  National  Science  Foundation  and  National  Geo- 
graphic Society  she  continued  her  work  on  Salvia.  Other  funding  allowed  her 

and  her  students  to  work  on  \'arious  rare  and  endangered  species  in  Montana. 

Among  her  students  were  Jeff  rey  Strachan  now  with  the  Plant  Variety  Protec- 
tion Office,  U.S.  Department  of  Agriculture,  Lisa  Campbell  of  The  New  York 

Botanical  Garden,  Jennifer  Ramstetter,  a  prolessor  ol  biology  at  Marlboro  Col- 

lege, and  Kathy  Ahlenslager  ol  the  U.S.  Forest  Service  who  wrote  a  recent  obitu- 
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ary  (Ahlenslager  2004),  Perhaps  her  greatest  contribution  to  the  University  of 
Montana  came  m  the  form  of  her  effort  to  upgrade  the  herbarium  by  hiring  a 

coflections  manager,  finding  voiunteers  to  mount  and  file  thousands  of  plant 

specimens,  and  to  distribute  a  large  backlog  accumulated  over  the  decades. 

Professionafly  Kathy  moved  upward.  Besides  her  teaching  duties  she  di- 

rected the  operations  of  the  University's  natural  history  museum,  vv^rote  sev- 
eral research  papers,  served  on  the  editoriai  board  of  Systematic  Botany,  and 

was  president  of  the  University  of  Montana  Sigma  Xi  chapter  In  1984  she  was 

promoted  to  the  rank  of  associate  professor,  and  in  1986  she  received  tenue. 

Along  with  tenure  the  University  awarded  her  a  "meritorious  teaching  and  re- 
search salary  increase."  Most  of  her  publications  at  this  time  dealt  with  rare 

plant  species  in  Montana.  They  include  "Vascular  plants  of  limited  distribu- 
tion m  Montana"  (Lesica,  P.,  G.  Moore,  K.M.  Peterson,  andj.fi.  Rumlcy  Montana 

Acad.  Sci.  Monogr.  2:1-61. 1984)  and  a  summary  report  on  rare  plants  in  the  state 

(Peterson,  K.M.,  R  Lesica  SrJ.S.  Shelly  Proceedings o/the  1986 NtitK ra ;  Arca.s Con- 

jcrence,  pp.  97-113). 
Then,  in  1987,  she  suddenly  resigned  her  position,  left  Montana,  and  botany 

as  well,  all  for  what  proved  to  be  an  unfortunate,  short-fived  marriage  which 
ended  formally  in  divorce  m  1994. 

Finding  herself  in  Pennsylvania,  Kathy  began  a  new  career  She  was  certi- 
fied as  a  paralegal  by  Pennsylvania  State  University  in  March  of  f989  and  then 

attended  The  Dickinson  School  of  Law  where  she  was  av^arded  her  J.D.  in  1992. 

During  this  time  she  was  a  member  of  the  Dickinson  Law  Review  and  the  Ap- 

pellate Moot  Court  Board;  she  also  served  on  the  editorial  board  of  the  Dickin- 
sonjournal  of  Environmental  Law  and  Policy.  In  the  RevicMi  she  published  an 

article  entitled  "Federal  regulation  of  artificial  insemination  donor  screening 

practices:  An  opportunity  for  faw  to  co-evolve  with  medicine,"  a  title  only  a  bi- 
ologist would  think  of.  Her  interest  initially  was  m  environmental  law,  work- 

ing as  an  intern  for  the  Department  of  Environmental  Resources  (1991-1992) 
and  as  a  law  clerk  for  the  state's  Treasury  Department.  In  August  of  1992,  two 
months  before  being  admitted  to  the  Pennsylvania  Bar,  she  became  the  Assis- 

tant General  Counsel  for  Treasury. 

As  a  lawyer,  Kathy  drafted  banking  service  contracts  between  the  Treasury 

and  banks,  prepared  white  papers  on  State  Workers'  Insurance  Fund  and  the  Fed- 
eral Reserve  System,  did  general  legal  research  on  banking  and  ethics  issues,  and 

provided  litigation  support  for  the  General  Counsel.  In  September  of  1995  she 

was  promoted  to  the  Department's  Associate  Generai  Counsel.  In  this  position, 
she  represented  the  State  Treasurer  on  various  committees,  including  the  Board 

of  Directors  of  Pennsylvania's  chapter  of  The  Nature  Conservancy 
In  1999,  Kathy  discovered  that  she  had  ovarian  cancer  Initially  the  combi- 

nation of  chemotherapy  and  radiation  was  successful,  and  during  most  oi  this 
time  she  continued  to  serve  the  citizens  of  Pennsylvania.  In  2001  her  doctors 
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found  a  lesion  on  the  brain.  It  was  removed  surgically,  and  she  returned  to  work 

determined  to  beat  the  newly  found  cancer  Two  weeks  after  surgery  she  fell 
and  a  MRI  found  more  lesions.  A  second  round  of  surgery  was  performed,  but 

her  chances  of  survival  were  greatly  diminished.  Up  to  the  end,  Kathy  was  a 

strong,  stalwart  woman,  loosing  a  battle  to  cancer  that  two  and  half  years  eariy 
claimed  her  brother,  and  months  before  her  own  death,  took  her  mother  It  is  in 

Kathy  s  memory  that  we  dedicate  the  following  new  species. 

ACKNOWLHDGK'IENTS 

We  are  grateful  to  Carl  Peterson,  Kathy  Ahlenslager  and  Jeff  Strachan  for  pro- 

viding us  with  insights  into  Kathy's  life. 

REFERF.NCF.S 

AHLLNSLAGER,K.2004.Kathy  Peterson  (1 948-2003). Friends  Univ.Montana  HerbSpnng  2004:1, 
5. 

Turner,  B.L.  and  J.L.  Reveal.  2004.  Scutellaria  petersonlae  [Lamlaceae),  a  new  species  from 

Guerrero,  Mexico.  Sida  21 :679-681 . 





BOOK  REVIEWS  1245 

BOOK  REVIEWS 

Andrew  Parkf.r.  2003.  In  the  Blink  of  an  Eye.  (ISBN  0-465-05438-2  pbk.).  Basic 

Books,  387  Park  Avenue  S.,  New  York,  N.Y.  10016,  U.S.A.  (Orders:  800-255- 
1514  or  special.markets@perseusbooks.coiTij.  $15.00,  316  pp.,  b/w  figures, 

index,  5"  x  8". 
In  the  new  book  In  The  Blink  Of  An  Eye,  author  Andrew  Parker  puts  a  new  spin  on  why  animals  first 

developed  body  armor  during  the  Cambrian  era.  Parker  contends  that  the  discernable  and  sudden 

development  of  hard  body  coverings  about  543  million  years  ago  occurred  to  take  advantage  of  the 

simultaneous  development  of  higher-order  vision  in  some  animals.  It  was  useiul  in  attracting  mates, 
and  fightmg  off  enemies,  and  bemg  an  effective  predator 

This  book  takes  the  reader  on  an  interesting  expedition,  through  numerous  fossil  beds  and  to 

examine  creatures  living  today  throughout  the  world  to  discover  the  role  of  color  and  light  in  the 

evolution  of  Cambrian-era  organisms.  Parker  presents  a  powerful  and  evidence-packed  argument 

suggesting  the  cause  of  the  Cambrian  explosion,  the  sudden  formation  of  body  coverings,  armament 

and  distinct  shapes  around  543  million  years  ago.  as  the  onset  of  organisms  producing  true  vision 
and  the  ability  to  pursue  prey. 

The  opening  chapters  present  a  well-organized  mini  'history  ol  life"  book  and  discussion  of 
how  fossils  are  investigated  to  give  researchers  clues  on  the  appearance  o(  and  the  living  environ- 

ment of  those  fossil  organisms.  These  introductory  chapters  are  helpful  for  the  reader  to  get  a  good 

understanding  of  the  argument  about  to  be  discussed.  Following  the  background  chapters,  a  good 

deal  of  information  and  numerous  interesting  examples  are  presented  on  the  importance  of  visual 

appearance  and  behavior  of  various  creatures  as  a  response  to  light.  For  instance,  examples  included 

multilayerreflectorsofMessellossil  beetles  and  Hercules  beetles  that  alter  the  color  of  their  appear- 

ance as  humidity  conditions  change  within  layers  of  their  body  Adaptations  discussed  included  pig- 
ments, structural  colors  (such  as  iridescent  film  on  wings),  natural  liquid  crystals,  diffraction,  re- 

flection layers  and  bioluminescence,  all  of  which  cause  specific  visual  appearances.  The  uses  of  these 

visual  appearances  include  camouflage,  warning  coloration,  defense,  and  mating  attractants.  Infor- 

mation and  examples  presented  included  both  fossil  and  extant  organisiu  evidence.  Many  of  the  ad- 

aptations discussed  can  only  be  seen  if  light  is  present.  Therefore,  many  of  the  color,  shape  and  be- 
havior adaptations  presented  give  clues  as  to  the  environment  an  organism  could  be  found. 

Vision  as  the  cause  of  the  Cambrian  explosion  is  supported  by  evidence  of  the  potential  evolu- 
tion of  the  eye  in  a  short  period  of  time  (geologically  speaking),  and  the  ability  ol  organisms  to  see 

their  environment  and  more  importantly  (their)  prey.  It  was  determined  possible  for  true  eyes,  eyes 

which  not  only  vaguely  perceive  light  and  darkness,  but  form  a  true  visual  image  in  which  the  or- 
ganism can  "see"  its  surroundings,  could  evolve  over  less  than  hall  a  million  years.  In  addition,  the 

strongest  evidence  for  the  author's  theory  is  the  occurrence  of  softbodied  trilobites  with  no  eyes  in 
the  Pre-Cambrian,  then  the  abundance  of  trilobites  with  eyes  and  body  armor  in  the  Cambrian.  The 

development  of  the  first  true  eyes  was  followed  by  a  rapid  evolution  of  body  color  body  structure 
and  behavior;  all  of  these  increased  the  capacity  to  be  a  predator  and  the  avoidance  of  becommg 

prey  through  the  formation  of  body  armor  and  deterrents  such  as  spines.  The  author  does  leave  the 

reader  with  a  parting  question:  "What  prompted  the  development  of  the  eye  in  the  first  place?" 
Andrew  Parker  has  presented  a  well-organized  argument  for  vision  as  a  trigger  for  the  Cam- 

brian explosion.  He  managed  to  explain  the  theory  in  a  logical  pattern  while  using  both  an  educa- 
tional and  entertaining  writing  style.  However,  because  each  chapter  entails  so  many  details,  1  rec- 

ommend you  read  each  chapter  beginning  to  end  nonstop;  doing  so  helps  keep  the  ideas  together 
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One  small  coinplalni  is  ihe  occasional  reference  to  image  plates  that  are  not  in  ilie  book.  These  plates 

would  have  enhanced  the  understanding  o(  the  mlormation  presented.  This  book  is  recommended 

lor  iliose  mterested  ui  tlie  Cambrian  age,  evolution,  the  development  of  vision,  and  body  struciural 

colors  m  msects  and  aquatic  life.-/.ee  Luikcydoo.  Botanical  Rcsranh  instituic  of  fcxas,  509  Pecan 
Street,  Fort  Worth,  TX 76102-4060.  U.S.A. 

Grape  Man  of  Texas 

Si  iriiRir;  S.  McLhRoY  and  Roy  E.  Rhni  roJr.  2004.  Grape  Man  ofTexas:  The  Life  of 

TV.  Munson.  (ISBN  1-57168-819-6,  h  bk.)  Eakm  Press,  P.O.  Drawer  90159,  Austin, 

Texas  78709-0159,  U.S.A.  (Orders:  512-288-1771;  800-880-8642;  512-288-181 3 
lax;  Service  and  Sales:  salcs@eakinpress.com).  $39.95,  296  pp.,  color  and 

b/w  figures,  7"  x  10". 

Crape  Man  oj  Texas:  I'be  Life  oj  f.V.  MuJisoi  is  the  lir.st  biograph)-  written  about  this  eminent  Texas 
horticulturist.  He  became  one  ol  the  leading  ex]X"rts  in  native  American  grape  species,  and  his  stud- 

ies were  instrumental  in  sa\'ing  the  fiuropean  gra|X'  and  wine  industry  from  disaster  in  the  late  nine- 
teenth century.  Munson  developed  over  300  new  grapes  but  is  perhaps  best  known  for  his  efforts  in 

lighting  the  phyllo.xera  epidemic  of  the  late  IQth  century,  lor  which  he  received  the  Che\'alier  du 

Merite  Agricole  and  inducted  into  the  hrench  Legion  of  hlonor  He  was  also  a  leader  in  the  vinicul- 

ture movement  ol  tlie  period  lor  hiscutlmg-cdge  work  in  breeding  new  grape  and  plant  varieties,  fits 
articles,  experiments,  correspondence,  speeches,  exhibits,  grape  classifications,  and  numerous  in- 

ventions reveal  his  scientific  thirst  lor  knowledge  and  his  wide-ranging  interests. 

Over  100  years  ago  Cognac,  Franceand  Dcni  son.  Texas  shared  twoof  it'scitizens  with  the  wodd 

to  solve  a  major  destructive  lorce-the  grapevine  destroyer,  phylloxera.  It  was  1880  and  the  phyllox- 
era plague  was  rampant  in  France,  especially  in  the  Charante  Region  where  Cognac  is  located.  The 

phylloxera  root  louse  was  destroying  the  prestigious  French  winegrapes  and  therefore,  destroying 

the  economy  ol  France,  France  assigned  the  preeminent  French  scientist,  i'lerrc  Vi.ila  the  task  of 

finding  a  cure  lor  the  phylloxera  plague.  This  investigation  brought  him  to  the  United  States  and  to 

the  home  ol  Thomas  Volney  Munson  in  13enison,  Texas,  The  two  scientists  collaborated  on  the  prob- 

lem for  several  days  in  Denison  and  various  other  locations  in  Texas  to  view  the  native  grapes  of 

Texas  in  their  natural  habitat.  The  soils  of  the  Charante,  in  I'rance,  and  Denison  are  very  similar  and 
therefore  should  support  grape  species  capable  of  growing  in  either  location,  TV.  Munson  suggested 
that  the  only  way  to  save  the  French  vineyards  was  to  gral  t  tine  Viti,s  vmijera  varieties  to  resistant 

t-ootstocks.  Munson  knew  that  the  Texas  rootstocks  were  resistant  to  phylloxera  and  at  his  suggestion, 
Pierre  Viala  agreed  that  it  was  a  good  plan  ol  action.  Thousands  ol  bundles  of  Texas  rootstocks  were 

shipped  to  France  where  Pierre  Viala  and  other  French  scientists  started  educating  the  French  wine- 

growers on  the  enormous  grafting  tasks  that  lay  ahead.  The  grafting  literally  continues  to  this  day. 

For  Ins  monumental  com  ribut  ions  to  France,  TV.  Munson  was  awarded  the  highest  award  that 

could  be  given  a  loreign  civilian,  the  Chevalier  du  Merite  Agricole  and  was  inducted  into  the  Legion 
ol  Honor  in  f888.  In  1898  he  was  elected  as  a  loreign  corresponding  member  of  the  Societe  Nationale 

d'Agriculture  dc  France  and  as  an  honorary  member  in  the  Societe  des  Viticulteurs  de  France,  Sev- 
eral statues  honoring  Munson  have  been  erected  m  France. 

Nearly  500  ]iages  long,  the  Crd/ic  Man  o/Vc.vu.s includes  more  than  I (X^  illustrations,  many  never 

belore  published;  the  first  listing  compiled  since  Munson's  death  of  his  300-t- grape  hybrids  and  their 
parentages;  a  list  ol  his  wild  grape  discoveries,  several  of  which  remain  important  m  modern 
viticulture  and  research;  and  a  list  of  all  ol  Munsons  known  s|ieeches  and  publications. 
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Released  in  June  2004,  Grape  Man  o/Texassoon  received  its  first  international  accolade  when 

it  was  awarded  a  prestigious  three  stars  from  the  Gourmand  World  Cookbook  Awards,  which  recog- 
nize the  finest  in  international  food  and  wine  books.  The  organization  inaugurated  the  rating  system 

this  summer  to  rank  the  4,000-plus  books  entered  each  year  in  its  'Best  m  the  Wodd"  competition. 
Gourmand  defines  these  3-star  books  as  'masterpieces— buy  and  read  immediately"  Grtjpc  Man,  the 

Gourmand  press  release  states,  is  "a  very  important  book  lor  wine  history,"  It  is  one  ol  only  four  Ameri- 
can books  and  19  worldwide  to  be  honored  on  the  inaugural  list. 

The  book  was  co-written  by  award-winning  Texas  author  and  historian  Sherrie  S.  McheRoy 
and  by  Dr  Roy  E.  Renfro,  Jr,  director  of  the  TV.  Munson  Viticulture  and  Enology  Center  m  Denison, 

Texas -Gary  LJennings,Lihrarian,  Botanical  Research  Institute  ojTexai,Fon  Worth, TX, 76102-4060, 
U.S.A. 

Preservation  of  the  Big  Thicket 

James  J.  Cozini,  Jr.  2004.  Saving  the  Big  Thicket:  From  Exploration  to  Preserva- 

tion, 1685-2003.  (ISBN  1-57441475-6,  hbk.).  University  of  North  Texas  Press, 

P.O.  Box  311336,  Denton,  TX  76203-1336,  U.S.A.  (Orders:  1-800-826-8911, 940- 

565-4590  fax,  rchrisman@unt.edu,  www.unt.edu/untpress).  $34.95, 272pp, 

5  maps,  25  illustrations,  6"  x  9". 
Sdvint,'  the  Bix'  Thicket:  From  lixph^ralion  to  Preservation,  1685-2003  is  the  fourth  m  the  Temple  Big 
Thicket  Series  published  by  University  of  North  Texas  Press.  Originally  written  by  Cozine  in  1976  as 

part  of  a  dissertation  literature  entitled  Assault  on  a  Wilderness,  the  work  has  been  updated  to  the 

present  tiine  and  now  includes  a  foreword  and  afterword  by  Pete  A.Y.  Gunter,  author  of  another  book 

in  this  series,  The  Big  Thicket:  An  Ecological  Reevaluation.  Saving  the  Big  Thicket  is  an  account  oi  the 

regional  history  and  "play-by-play"  of  the  political  fight  for  the  Big  Thicket  National  Preserve  (BTNP) 

with  the  after  word  by  Gunter  detailing  the  more  recent  issues  in  the  area  since  Cozine's  original  1976 
manuscript  was  published. 

The  foreword  by  Gunter  describes  the  work  oi  the  author  and  his  involvement  and  persever- 
ance on  this  work,  presents  a  general  construction  of  the  book  and  provides  some  insight  into  the 

process  of  constructing  an  overview  of  a  region  with  such  a  long  and  complicated  history,  introduc- 
tory material  gives  a  brief  description  of  the  units  that  make  up  the  preserve,  general  ecosystems 

and  plant  diversity  found  in  each,  along  with  information  about  the  creation  of  the  units,  trails  and 

structures.  Two  maps  from  Cozine's  original  work  accompany  this  first  section.  Cozine  divides  the 
history  of  the  region  into  six  tune  periods  of  human  involvement:  early  Native  American  use,  French 

and  Spanish  arrival  and  attempted  settlement,  the  coming  of  eariy  American  backwoods  settlers, 

initiation  of  logging  railroads  (for  large-scale  timbering)  and  oil  exploration,  the  beginning  ol  an 
early  conservation  movement  and  finally  the  formation  of  the  second  Big  Thicket  Association  and 

creation  of  BTNR  Each  section  provides  great  detail  and  historical  information  on  the  people,  orga- 
nizations and  industries  that  became  involved  with  the  land,  how  they  used  it,  settled  it  (or  attempted 

toj.  helped  destroy  it  and  e\'entually  helped  save  it.  The  first  few  chapters  involve  pre-industry  hu- 
man effects  on  the  Big  Thicket,  outlining  the  Native  American  tribes  that  lived  in  the  area  leaving  a 

minimal  impact,  the  arrival  of  the  Spanish  and  French  explorers  that  interacted  with  the  Native 

American  tribes,  and  finally  the  greater  impact  of  backwoodsmen,  escaped  slaves,  criminals  and 

hunters  seeking  refuge  in  the  Big  Thicket.  The  following  chapters  address  the  arrival  of  timber  rail- 
ways, oil  exploration  and  the  incredible  environmental  damage  to  the  region  that  came  with  them. 
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the  rise  and  [all  oi  the  original  East  Texas  Big  Thicket  Association  who  first  raised  the  environmen- 
tal flag  in  the  Big  Thicket  and  the  eventual  creation  of  the  Big  Thicket  National  Preserve  with  the  aid 

of  the  second  (and  successlul)  Big  Thicket  Association  m  1^74.  hach  of  tlnese  cliapters  Is  riddled  with 

political  and  social  struggles  among  the  groups  invoh'cd  and  with  ihe  laic  ol  destruciion  and  liu- 

inan  lni|iact  on  the  region's  incredible  biodiversity. 

Throughout  the  book  there  are  a  total  of  5  maps  from  Cozine's  ls)7b  publication.  The  quality  of 
these  maps  Is  ihat  ol  the  original  publication  era  and  they  ai'e  somewhat  dif ilcult  lo  Interpret.  There 

is  also  a  cential  section  containing  19  black  and  white  photographs  from  Cozine's  original  worl<. 

These  photographs  depict  scenes  t  rom  the  early  1900's  oi  bear  hunts  and  early  scenes  in  the  big  thicket, 
but  the  section  mostly  con  tains  port  raits  and  casual  photographs  of  prominent  politicians,  activists, 

industry  representatives  and  other  people  involved  in  the  history  ol  the  area.  These  photographs  are 

ol  poor  quality  and  add  liitk-  useful  information  or  perspective  to  the  book,  besides  presenting  a 

pictorial  recoi-d  of  the  prominent  flguixs  In  the  Big  Thicket's  history. 
The  afterword  by  Guntcr  Is  a  welhwritten  account  oi  the  political,  environmental  .uid  park 

management  struggles  since  the  creation  ol  tlie  park.  It  Is  a  detailed  account  of  complications  that 
have  arisen  since  the  initial  creation  ol  the  BTNP  Ciunter  divides  tins  aitcrvvord  Into  live  sections 

addressing  the  bureaucratic  beginnings  of  the  park,  the  acquisition  of  new  units  and  river  property, 

lurther  developmeni  ol  the  park  and  facilities,  and  wliat  Gunter  calls  a  "New  Big  Thicket  Crisis" 

about  a  struggie  to  add  controversial  new  tracts  of  land,  and  t  mail)'  what  lie  calls  a  "postscript  to  a 

l^ostscript"  introducing,  but  not  expounding  on,  peripheral  issues  affecting  the  Big  Tliicl<et, 
Each  section  discussed  above  ends  with  a  set  of  notes  and  relerenccs  and  a  thorough  Index 

makes  for  easy  location  ol  subjects,  organizations  and  persons  mentioned  in  this  book,  Soviii^i  I  bcBij^ 

I'biikcl  provides  a  well-written  historical  account  of  the  Big  Thicket  and  Is  a  good  addition  to  tlie 
UNT  Press  series  on  the  region.  This  work  could  be  useful  to  hisicirians,  scientific  researchers,  resto- 

ration project  managers,  students,  and  the  casual  reader  alike  Interested  in  the  region's  complex  and 

"entangled"  history.— J.  Hayley  Gillespie,  University  ojTexas  al  Austin, Integrative  Biology,  Austin,TX 
78712,  U.S.A.,  haylcygiltcspic&miiilutewisedu 
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This  illustrated  monograph  is  the  most  comprehensive 

generic  treatment  of  legumes  for  any  geographical  area 
of  Mexico.  The  bool<  covers  the  genera  of  legumes  known  to 

be  present  in  northern  Mexico  from  Tamaulipas  to  Baja 

California  Sun  The  mtrcxluctory  material  ccwers  topography, 

climate,  and  vegetation  types  of  northern  Mexico.  Included 

are  121  genera  treated  m  three  iamilies:  Fabaceae,  Mimosaceae, 

and  Caesalpiniaceae.  The  Fabaceae  is  the  most  abundant 

iamily  with  87  genera  followed  by  Mimosaceae  (19J  and 

Caesalpiniaceae  (15).  Keys  to  the  families,  tribes  (only  in 

Fafoaceae),  genera,  and  detailed  hue  drawmgs  o(  distin- 
guishing characteristics  are  mcluded  for  most  of  the 

genera  to  facilitate  identification.  Each  genus  is  provided 

with  a  description,  followed  by  distributional  inlormation, 

species  number,  chromosome  number,  and  economic, 

ecological,  and  potential  food  importance. 

Available  from 

Botanical  Research  Institute  of  Texas  Press 

509  Pecan  Street 

Fort  Worth, TX  761 02-4060,  USA 

E-mall:sida@brlt.org- Fax  1-817-332-4112 

www.brlt.org/Sida/Sida25.htm 

Sida,  Bot.Misc.  No.25,  2004 

issn0833-1475,isbn  1-889878-1  3-8 -7"      10",x+134pp, 
over  500  individual  drawings. 

$25  -I-  p&ii  ■  (USA  S3;  International  S7) 
Texas  residents  add  $2.06  sales  tax 

The  Atlas  of  Texas  covers  about  6000  taxa.  This  is  the 

resuft  of  54  years  of  herbarium  and  fieldwork  by  B.L. 

Turner,  beginning  in  1948  at  Sul  Ross  State  University, 

Alpine,  Texas.  In  short,  the  senior  author  has  examined 

personally,  touched,  or  "pored  over"  an  estimated  several 
hundred  thousand  sheets  in  the  preparation  of  the  forth- 
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Nesioius  stenophyllus  (A.  Gray  in  Torrey)  R.P  Roberts,  Urbatsch  &  Neubig,  comb. 
nov— 1652 

Packera  musiniensis  (S.L.  Welsh)  Trock,  comb.  nov. — 1643 

Psidium  auslrale  var.  argenleum  (O.  Berg)  Landrum,  comb.  nov. — 1342 

Psidium  auslrale  var.  suffruiicosum  (O.  Berg)  Landrum,  comb.  nov. — 1344 

Ptilagrostis  luquensis  P.M.  Peterson,  Soreng  &  Z.L.  Wu,  sp.  nov. — 1356 

Sabatia  arkansanaJ.S.  Pringle  &  G.T.  Witsell,  sp.  nov. — 1250 
Syniphyotrichum  pygmaeum  (Lindl.)  Brouillet  &  S.  Selliah,  comb,  nov — 1635 

Toiyabea  R.P  Roberts,  Urbatsch  &  Neubig,  gen.  nov. — 1652 

Toiyabea  alpina  (L.C.  Anderson  &  S.  Goodrich)  R.P  Roberts,  Urbatsch  &r  Neubig, 
comb,  nov — 1653 

Vaccinium  almcdae  Wilbur  &  Luteyn,  sp.  nov. — 1607 

Vaccinium  furfuraceum  Wilbur  &  l-Uteyn,  sp.  nov. — 1609 

Vaccinium  luleynii  Wilbur,  sp.  no\'. — 161 1 
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ABSTRACT 

Sabatia  arkansana,  a  new  species  from  shale  and  igneous  glades  in  central  Arkansas,  is  described.  It 

differs  from  S.  campestris  in  its  narrower  leaves  and  narrower,  more  deeply  colored  corolla  lobes 

rounded  at  the  apex. 

RHSUK4EN 

Se  describe  Sabatia  arkansana,  especie  nueva  de  claros  de  esquistos  y  de  rocas  igneas  en  Arkansas 

central.  Se  diferencia  de  S.  campestris  por  las  hojas  mas  angostas  y  por  los  lobulos  de  la  corola  mas 

angostos,  coloreados  mas  intensamente,  y  redondeados  en  el  apice. 

HISTORY  OF  THE  DISCOVERY 

In  June  2001,  while  collecting  plants  for  the  Flora  of  Arkansas  Project  and  for 

his  Master's  thesis,  the  junior  author  was  shown  a  small  shale  glade  (Womble 
Formation)  northwest  of  Owensville,  Saline  County,  Arkansas,  by  nature  pho- 

tographer and  amateur  botanist  John  Pelton.  Pelton,  a  long-time  student  of  the 
ffora  of  Arkansas  and  of  Saline  County  in  particular,  was  especially  interested 
in  showing  Witsell  plants  of  a  Sahatia  that  he  was  unable  to  identify  to  species. 
Witsell  collected  specimens  of  this  plant,  as  well  as  specimens  of  Sahatia 
campestris  Nutt.,  which  occurred  m  the  same  area. 

Studies  using  all  relevant  botanical  references  available  at  the  Arkansas 
Natural  Heritage  Commission  and  the  University  of  Arkansas  at  Fayetteville 

Herbarium  (UARK)  supported  the  idea  that  this  species  was  significantly  dif- 
ferent from  any  described  in  the  literature.  In  any  of  the  regionally  appropriate 

keys,  specimens  of  this  plant  keyed  out  to  S.  campestris.  However,  seeing  5. 
campestris  and  this  new  species  occurring  at  the  same  site  made  the  differences 
between  the  two  obvious  (Fig.  3). 

Conversations  with  the  landowner  at  this  site  revealed  the  existence  of 

another,  larger  glade  opening  0.2  mile  (0.3  km)  northwest  of  the  known  glade. 

This  glade  was  impressive  in  its  botanical  diversity  and  in  that  two  intermit- 
tent spring-fed  streams  flow  into  the  glade  and  join  before  flowing  out  of  the 

glade  downslope.  More  plants  of  this  new  Sahatia  were  found  in  this  opening, 

SIDA21(3):1249-1262.2005 
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which  should  be  considered  part  of  the  same  complex  rather  than  a  completely 

separate  site. 

in  June  2002,  while  conducting  surveys  for  the  rare  small-headed  pipewort 

(Eriocaulon  kornickianum)  on  igneous  glades  near  Bauxite,  Saline  County  Ar- 
kansas, Witsell  and  Pelton  located  several  more  populations  of  this  Sabatia. 

Witsell  compared  the  Saline  County  specimens  with  Sahatia  specimens 

from  a  broader  region  at  the  herbarium  of  the  Missouri  Botanical  Garden  (MO) 

in  July  2002.  When  no  matches  were  found  at  MO,  the  Saline  County  speci- 
mens were  sent  to  the  senior  author  for  confirmation  that  this  was  indeed  a 

species  new  to  science. 

DESCRIPTION  OF  THE  SPECIES 

Sabatia  arkansana  J.S.  Pringle  &  CT.  Witsell,  sp.  nov  (Figs.  1-5).  Tvph:  ARKANSAS: 
Saline  Co.:  Alcoa  Lake  Glades  Natural  Area,  3.5  mi  (5.6  km)  SE  of  Bauxite,  NE  1/4  of  SW  1/4 

of  Section  26,  T2S  R14W,  northernmost  glade  opening  on  W  sliore  of  lake,  18Jun  2002,  Witsell 

02-a«.32(.llOi  trrvi'i;:  UARK;  i.shtypi^:  MO). 

Sabatuuampcstri  all  missed  loliis  Imearibus  vel  anguste  lanccolatisct  eoiollisatroroseis  lobisanguste 

spathiihuis  apicem  \-crsus  rotundatis  dillcrens. 

Annuals;  roots  iibrous.  Plants  7-25  cm  tall,  single-stemmed  at  base.  Stems  ± 

terete  but  narrowly  4-winged;  proximal  diameter  0.4-1,3  mm,  wings  ca.  0.1-0.2 
mm  high;  branching  generally  alternate  (rarely  opposite  proximally),  mostly 

at  30-50°,  lowest  branching  ca.  mid-height.  Proximal  internodes  0.8-2  x  as  long 

as  subtending  leaves,  distal  internodes  0.6-1  x  as  long.  Leaves  all  cauline,  bright 

green,  membranous,  spreading,  linear  to  lanceolate;  most  leaves  7-30  x  l-4.5(- 
6)  mm;  bases  narrowed,  not  clasping,  apices  obtuse  (proximal  leaves)  to  acute 

or  acuminate  (mid-stem  and  distal  leaves);  leaves  smaller  near  base  of  stem, 
lowermost  leaves  minute.  Inllorescence  a  ±  corymboid,  monochasial  cyme; 

[lowers  1-12(-18)  per  plant.  Pedicels  (2-)10-40  mm.  Perianth  and  androecium 

pentamerous.  Calyx  (0.7-)l. 0-1.4 X  as  long  as  corolla;  tube  turbinate,  green  along 

commissural  veins,  otherwise  whitish  and  nearly  hyaline,  2.8-5.5  mm,  0.7-0.9X 

as  long  as  corolla  tube;  ridges  present  along  commissural  veins  of  tube,  trian- 

gular in  cross-section,  rounded  or  distally  acute  along  apex  but  not  winged, 
widening  from  0.2-0.5  mm  at  base  to  0.5-0.8  mm  at  summit  of  tube,  where  there 

is  sometimes  a  minute  protuberance,  dividing  into  lower  ridges  along  submar- 

ginal  veins  of  lobes;  lobes  green,  spreading  at  60-90°,  nearly  filiform  to  linear, 

9-13  X  0.6-1.2  mm,  apices  acute.  Corolla  deep  but  bright  magenta-pink,  with 

an  oblong-triangular  sometimes  apically  notched  yellow  zone  extending  from 

tube  into  each  lobe  along  midrib,  alternating  with  shorter  yellowish-white 

zones  flanking  sinuses;  tube  3-7  mm;  lobes  narrowly  spatulate-obovate,  8-18 

X  3-6mm,apicesrounded.Filaments(3-)4-5.5mm,ca.  I.5x  as  long  as  uncoiled 

anthers;  anthers  yellow,  2.3-3.5  mm  long  before  coiling.  Pollen  grains subprolate, 

33-38  )jm  long,  27-34  |.im  in  diameter.  Uncleft  portion  of  style  2-3.5  mm,  style 
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Fig.  1 .  Sabatia  arkansana,  holotype. 

branches  plus  stigmas  when  uncoi  led  (3~)4.'5-6  mm,  1.7^2.5x  as  long  as  uncleft 
portion. 

Paratyi>I;S:  ARKANSAS:  Saline  Co.:  Bauxite,  sandy  outwash  on  rock  outcrop,  6  Jun  \Q50,  Moore  50-Olbl 

(UARK);  locality  and  date  unccrtam  (see  note  below),  Moore  50-0168  (DARK);  Womblc  Shale  glade 
on  W  side  of  Burk  Rd.  NW  ol  Owensville.  21  Jun  2001.  Witsdl  Ol-047-i;  Alcoa  Clear  Lake  Glade.  2.5 
mi  (4.0  km)  ESE  of  Bauxite,  N  1/2  of  NW  1/4  ol  NW  1/4  of  Section  23,  T2S  R14W,  18  Jun  2002. 

Witsell  02-0829:  Womble  Shale  glade  E  of  Burk  Road  and  W  of  the  Middle  Fork  of  the  Saline  River,  N  W 
of  Owensville,  NE 1/4  of  SE  1/4  of  Section  17,  TIS  Rf 7W,  18Jun  2002,  Wilsdl  02-0825;  International 
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Fig.  2.  Sabatia  arkansana.  A.  Plant  [Witsell  02-0829,  U ARK).  B.  Flower,  lateral  view  with  petals  removed,  anthers  newly 

dehisced  and  the  stigma  not  yet  receptive  {Witsell  02-0832,  UARK).  C.  Flower,  adaxial  view  with  stamens  and  sepals 

removed  {Witsell  02-0832,  UARK).D.  Capsule,  largely  enclosed  in  persistent  calyx  {Witsell  02-1 125,  UARK). 

Pa|icr  Pipcwdrt  ("ilaLles  Prcscrw  Inow  nuiinahoo  Preserve,  The  N.uurc  Conservancyl,  3.T  mi  (5.6  km) 
SP  1)1  I5.ui\itc,  NP  1/2  ol  NP  P/4  ol  SccLion  34,  T2S  R14W,  !<-)  )un  2002,  WilscU  02-OS.^S:  Dry  Po.st 

Ca-eek  Ckides.  P75  mi  (2.8  km)  SH  of  Bauxite,  P  P/2  of  ,SP  P''4  ol  .Scelion  21,  T2S  RI4W,  IQ  Jun  2002, 

Witscli02-08-IO:  Wonible  Sinale  ghuics  p:  ol  Burk  Roael  aiul  W  ol  ihe  Middle  Pork  ol"  the  Saline  River, 
NW  ol  Owensvillc.  NP  1/4  ol  SP  1/4  ol  Section  17.  IPS  R17W,  10  Aug  2002,  WilscU  02-1125.  Unless 
otherwise  mdictited,  speeiincns  are  in  I  he  herbarium  ol  I  he  Arkansas  Natural  Heritage  Commission, 
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The  two  specimens  collected  by  D.M.  Moore  m  1950  were  originally  identiiied 

as  Sahatia  campestris.  Moore  50-0161  was  labeled  as  being  collected  at  Bauxite  6 

June.  Moore  50-0168,  although  bearnig  a  higher  number,  was  labeled  as  being 
collected  15  miles  south  of  Little  Rock,  near  Ferguson  Lake,  the  previous  day. 

Ferguson  Lake  is  in  extreme  southeastern  Saline  County,  on  unconsolidated 

Tertiary  and  Quaternary  sediments  (Haley  et  al.  1976).  No  rock  outcrops  or 

glades— that  is,  no  suitable  habitats  for  S.  arkansani.i'-&re  known  from  the  area. 
It  is  unlikely  that  5.  arkansana  actually  occurred  at  this  site,  and  it  may  be  that 

specimens  from  the  two  sites  were  mixed  up. 

The  genus  Sahatia  Adans.  and  its  sections  and  subsections  have  been  de- 
scribed by  Wilbur  (1955).  Sabalia  arkansana  is  unequivocally  a  species  ol  sect. 

Campestriaj.D.  Perry.  This  section,  which  is  well  defined  morphologically  and 

isolated  genetically,  is  most  readily  recognizable  by  its  calyx  morphology 

(Wilbur  1955;  Perry  1971).  In  all  species  in  the  section,  prominent  ridges  extend 

along  the  commissural  (fused  kueral)  veins  from  the  base  of  the  calyx  to  the 

sinuses  between  the  lobes.  At  the  smuses  they  divide  and  extend  along  the  sub- 
marginal  veins  of  the  adjacent  lobes.  The  commissural  and  submarginal  veins, 

therefore,  are  more  prominent  than  the  midveins,  which  are  not  ridged.  In  the 

other  sections  the  calyx  tubes  either  lack  ridges  along  the  veins  or  have  low- 

ridged  commissural  veins  that  are  no  more  prominent  than  the  mid\'eins.  Plants 
in  sect.  Campestria  are  annuals,  and  the  branching  is  entirely  or  predominantly 

alternate.  The  flowers  are  pedicellate  and  are  pentamerous  except  tor  the  carpels. 

Except  in  5.  arenicola,  the  eye  of  the  corolla  is  of  the  shape  and  pattern  described 
above  for  5.  arkansana^  as  contrasted  with  the  more  widely  triangular  yellow 

zones  of  most  species  with  pink  corollas  m  the  other  sections.  The  stamens  are 

insertedimmediately  below  the  sinuses  of  the  corolla.  The  combinations  of  style 

branches  plus  stigmas  are  linear  The  morphology  of  S.  arkansana  is  consistent 
with  that  of  the  section  in  all  of  these  respects. 

Sahatia  arkansana  exhibits  the  syndrome  of  floral  morphology  associated 

with  predominantly  allogamous  pollination  in  Sahatia  (Flill  1891;  Perry  1971). 

The  corollas  are  showy  and  brightly  colored,  with  sharply  contrasting  eyes.  The 

flowers  are  protandrous.  Initially  the  styles  and  stigmas  are  bent  nearly  hori- 
zontally to  one  side,  and  the  style  branches  are  helically  coiled  around  each 

other,  so  that  the  stigmatic  surfaces  are  not  exposed.  At  this  stage  the  stamens 

are  nearly  erect.  The  anthers,  when  mature,  coil  circinately  at  the  tip,  with  the 

rest  of  the  anther  still  being  straight  and  nearly  erect  w^ien  the  pollen  sacs  de- 

hisce. Subsequently  the  stamens  diverge  and  the  whole  anther  curves  into  a  bass- 
clef  shape.  The  stigmas  then  become  receptive.  The  unclef t  portion  of  the  style 

becomes  erect,  and  the  branches  diverge  and  uncoil  more  or  less  completely. 

Etyniology  and  common  na  me.— We  name  this  new  species  Sahatia  arkansana 
for  the  state  to  which  it  is  apparently  endemic.  We  propose  the  common  name 
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fiQ.i.  Sabatiaarkansana  (right),  with  Sabatia  campestris  (left)  at  the  Womble  Shale  glade  site.  Photo  by  John  Pelton. 

"Peltun  s  rose-gentian"  in  honor  ol  John  Pelton,  who  I  irst  noticed  that  this  spe- 
cies was  distinct  from  S.  annpcstns,  hut  was  too  humble  to  allow  a  scientific 

name  to  be  gi\'en  in  his  honor  1  le  has  done  much  to  further  our  knowledge  and 
appreciation  ol  the  I  lora  ol  Arkansas  through  his  insight,  his  photography,  and 

his  encouragement  and  tutektge  ol  younger  students  of  the  flora. 

COMI'ARISON  WITH  RKLATHD  SPHCIES 

Only  three  species,  or  in  some  treatments  only  two,  have  generally  been  recog- 

nized in  sect.  G;/)i/H',sfntK Wilbur  1955;  Perry  1971;  Bell  &  Lester  1980).  The  leaves 
ol  5.  arkansa)]u  are  narrower  than  those  ol  any  other  species  in  the  section.  The 

mid -stem  leaves  ol  the  largest  plantsof  5.  t/r/ctoi.sdnti  are  linear  to  narrowly  lan- 

ceolate, 4-8x  times  as  long  as  wide,  with  three  primary  veins.  Pxcept  lor  one 
pair  ol  leaves  on  one  plant  that  were  b  mm  wide,  the  maximum  width  of  any 

leal  seen  was  4.5  mm.  All  leaves  of  the  smaller  plants  are  linear,  1-2  mm  wide, 
with  one  primary  vein.  Also  unie|uely  in  the  section,  the  corolla  lobes  of  5. 

t(/i'c//i.st;Md  are  narrowly  spatulate-obovate,  generally  more  than  I.Sx  and  of- 
ten more  than  2.2x  as  long  as  wide.  They  are  widest  at  ca.  0.8x  their  length. 

The  apex  is  rounded. 

Sahatia  cainpcsins  Nutt.,  the  most  widespread  species  in  sect.  Qn)i/)c,s(  na, 

is  the  most  similar  to  5.  aikunsana.  Both  5.  arkansuna  and  5.  aimpcsl  ri.s  ( W/(.sc// 

0/-t)47,3)  were  found  at  the  locality  where  WitscU  01-0474  was  col  lected.  At  this 
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Fie.  S.Sabatia  arkansana,ieU\\  of  inflorescence.  Photo  by  John  Pelton. 
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site  as  elsewhere  S.  arkansana  appears  distinctly  dil  lerent  in  the  Field,  and  does 

not  intergrade  with  S.  campestris.  Plants  of  S.  campcsl  ris  are  larger  than  those  of 

S.  arkansanain  nearby  sites.  Its  leaves  are  ovate  to  lance-elliptic,  8-40  mm  long 

X  5-20  mm  wide,  with  clasping,  rounded  to  subcordate  bases.  The  ridges  on  its 
calyx  tube  have  a  distinct  wing  or  keel  along  the  apex,  ca.  1.0  mm  high,  which 

projects  slightly  above  the  sinus.  Its  corollas  are  a  paler,  less  purplish  shade  of 

pink.  Its  corolla  lobes  are  obovate,  less  than  L8x  as  long  as  u'ide.  and  are  widest 
at  ca.  0.6x  their  length.  The  apex  is  usually  abruptly  acute,  occasionally  obtuse. 

The  pollen  grainsol  Sabatia  are  tricolporatc,  with  a  finely  reticulate  exine. 

Perry  (1^)71)  concluded  that  pollen  size  was  not  useful  as  an  indicator  of  ploidy 

or  as  a  species  characteristic,  and  that  neither  shape  nor  exine  sculpturing  dif- 
fered signilicantly  among  the  species.  The  pollen  of  S.  arhanstDUK  ht^^wevcr,  is 

subprolate,  and  grains  in  equatorial  view  arc  as  numerous  as  those  in  polar  view 

or  more  so  on  a  microscope  slide.  That  of  5.  aunpcstns,  as  seen  in  the  present 

study,  is  more  nearly  spherical,  26-30  \.im  in  diameter,  i.e.,  slightly  smaller  than 
that  ol  S.  LtikiinsLiDci  and,  as  noted  by  Perry  (f97IJ,  neariy  always  appears  m 
polar  view  when  placed  on  a  slide. 

At  the  Womble  Formation  locality  near  Owensville,  S,  Lirkansana  is  con- 

lined  to  open,  I  lat,  seasonally  wet,  narrow  floodplains  and  seepage  areas, 

whereas 5. cu/)i/n'.sl  /'(.s grows  in  better-drained, steeper, drier  microhabitats.  P.ach 
of  the  two  species  occupies  a  distinct  zone  within  the  glades.  Occasional  plants 

ol  .S,  iiiinpcstris  occur  within  the  microhabitat  occupied  by  S.  arkansana  (Fig. 

3)  and,  as  noted  above,  no  intergradation  has  been  observed.  Sabal  ia  ca}npcsl  i  is 

is  apparently  absent  from  all  of  the  glades  on  the  ncpheline  syenite  batholith 

near  Bauxite.  The  two  species  also  differ  distinctly  in  phenology.  Based  on  ob- 
servations from  2001  through  2004.  5.  arkansana  typically  begins  flowering  7 

to  10  days  beloi-e  5.  campcsl  ris,  and  5.  ca})]pcstris  continues  flowering  at  least  7 
days  alter  5.  arkansa)'ia. 

Sabatiajormosa  Buckley  is  known  from  Louisiana,  Oklahoma,  and  Texas. 

It  is  recognized  here  following  Bell  and  Pester  (1078, 1980),  but  has  olten  been 

included  in  S.  <  c;  mi /icstri. s  (Wilbur  1955).  Sabatia  arkansana  is  more  similar  to  S. 

formosa  than  to  5.  campcsl  ns  m  its  corolla  color  and  markings  but  not  in  other 

respects.  Sabatiajormosa  has  closely  spaced  basal  and  near-basal  leaves,  which 

are  larger  than  the  mid-stem  leaves  and  are  generally  present  at  I  lowering  time, 
whereas  in  5.  cn-kansanti  there  is  no  e\'idence  Irom  crowded  leal-scars  that  a 

basal  rosette  is  present  at  any  stage.  The  proxmial  and  mid-stem  leaves  o\'  S. 
lorn]osa  arc  lanceolate  toovate,  8-25  X  VI3  mm.  Itscalycesare  usually  shorter 

than  thccoroUas.  Itscorolla  lobesareelliptic-rhombic, less  than  I.8x  as  longas 
w  ide,  and  are  widest  near  the  middle,  tapering  to  an  obtuse  to  acute  apex. 

Sabatia  arcnicola  Greenm,  (including  5.  carnosa  .Small)  is  a  seabeach  spe- 
cies, native  along  the  Gull  Coast  from  Louisiana  to  Tamaulipas.  Unlike  5. 
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arkansana  it  frequently  branches  from  near  the  base,  and  its  relatively  copious 
and  dense  branching  is  proximally  more  often  opposite  than  that  of  the  other 

species  in  section  Campestria.  Its  leaves  are  succulent  when  fresh  and  blacken 

upon  drying.  They  are  elliptic  to  ovate  or  obovate,  6-27  x  2-13  mm.  Its  calyx 
lobes  are  oblongdanceolate  to  narrowly  ovate-triangular.  It  differs  further  in 
exhibiting  the  floral  morphology  associated  with  autogamy  in  Sahatia.  It  has 
relatively  small  corollas,  which  are  white  or  light  pink  with  the  eyes  whitish 
and  less  sharply  defined  than  those  of  the  allogamous  species.  The  styles  are 

nearly  erect  when  the  flowers  open,  and  the  stigmas  are  receptive  concurrently 
with  rather  than  after  the  dehiscence  of  the  anthers. 

Only  two  other  validly  published  names  have  been  associated  with  sect. 
Campestria,  and  it  is  evident  that  neither  was  based  on  specimens  of  S. 
arkansana.  Sahatia  nervosa  Raf .  was  included  m  S.  campestris  by  Wilbur  (1955). 
Its  leaves  were  described  as  ovatedanceolate  and  its  corolla  lobes  as  broadly 

obovate.  The  identity  of  5.  concmna  Alph.Wood,  which  presumably  was  based 

on  specimens  from  Indiana,  is  uncertain.  It  was  described  as  having  opposite 
branching,  which  would  be  inconsistent  with  its  inclusion  in  sect.  Campestria, 
and  calyces  only  half  as  long  as  the  corollas. 

Small  plants  of  S.  campanulata  (L.)  Torn,  in  sect.  Sahatia  subsect. 
Campanulatae  S.bBlake,  are  somewhat  similar  to  5.  arkansana  m  aspect.  Sahatia 

campanulata  is  an  extremely  rare  (SI)  species  in  Arkansas.  It  has  narrow  leaves 
and  calyx  lobes,  but  the  plants  are  perennial,  usually  with  clustered  stems,  and 

the  pedicels  are  mostly  40-70  mm.  The  calyx  tube  of  S.  campanulata  is  obconic, 
only  1-3  mm  long  and  less  than  0.5 x  as  long  as  the  corolla  tube.  Ridges  along 
the  commissural  veins  are  absent  or  low  and  no  more  prominent  than  those 

along  the  midveins. 

Sahatia  arkansana  cannot  plausibly  be  interpreted  as  a  recurrently  pro- 
duced interspecific  hybrid.  In  most  populations  it  is  the  only  Sahatia  species 

present.  Other  than  S.  campestris,  the  only  Sahatia  that  has  been  found  in  the 
vicinity  of  5.  arkansana  is  S.  angularh  (L.)  Pursh,  m  sect.  Sahatia  subsect. 
Angulares  S.F.Blake.  Sahatia  angularis  does  not  intergrade  with  5.  arkansana, 

and  its  morphology,  which  includes  opposite  branching,  stem  wings  0.2-0.3 
mm  high,  and  lanceolate  to  ovate  leaves  5-30(-40)  mm  wide,  does  not  suggest 
that  it  might  be  a  parent  of  5.  arkansana.  The  only  other  Sahatia  species  known 
from  Arkansas  are  S.  hrachiata  Ell,  in  sect.  Sahatia  subsect.  Angulares,  and  S. 

gentianoides  Ell.,  in  sect.  Pseuclochironia  Griseb.  The  first  is  uncommon  m  Ar- 
kansas, and  the  latter  is  extremely  rare  (SI)  in  the  state.  No  intersectional  hy- 

brids in  Sahatia  are  known  m  nature  (Wilbur  1955;  Perry  1971).  All  of  Perry's 
(1967)  attempts  to  make  intersectional  crosses  involving  species  in  sect. 

Campestria,  including  5.  campestris  x  both  5.  angularis  and  S.  campanulata, 
were  unsuccessful. 



1258  BRIT.ORG/5IDA  21(3) 

Kl-Y  TO  THF.  SPF.CIES  OF  SARATIA  SFCT.  CAMPliSTRiA 

1.  Leaves  succulent  when  fresh,  blackening  in  drying,  elliptic  to  ovate  or  obovate; 

corolla  Iobes4-10(-13)  mm    Sabatia  arenicola 

1.   Leaves  not  succulent  nor  blackening,  linear  to  ovale;  corolla  lobes  8-25  mm. 

2.  Basal  leaves  usually  present  at  flowering  time;calyces  usually  shorter  than  coroL 

las;corolla  lobes  elliptic-rhombic,  widest  near  mid-length    Sabatia  formosa 

2.  Basal  leaves  absent  at  flowering  time;  calyces  usually  as  long  as  or  longer  than 

corollas;  corolla  lobes  spatulate  to  obovate,  widest  distally. 

3.   Leaves  all  lanceolate  to  linear,  generally  less  than  5  (rarely  to  6)  mm  wide; 

corolla  lobes  deep  magenta-pink.more  than  1.8X  as  long  as  wide,  widest  at 

ca.O.BX  or  more  of  their  length,  rounded  al  apex   Sabatia  arkansana 

3.   Leaves  except  in  distal  portions  of  inflorescence  lance-elliptic  to  ovate,  more 

than  S  mm  wide;corolla  lobes  light  pinkoi  occasionally  white,  less  than  1.8X 

as  long  as  wide,  widest  at  ca.0,6X  their  length,  ±  acute  at  apex      Sabatia 

campestris 

HABITAT  AND  ASSOC! ATFO  SPECIFS 

Sahatiii  arkansanu  is  a  plant  ol  flat,  seasonally  wet  mici-ohabitats  in  shale  and 
igneous  glades  in  the  eastern  Ouachita  Mountains  and  igneous  batholiths  of 

the  Upper  West  Gulf  Coastal  Plain  of  central  Arkansas.  It  appears  to  be  restricted 

to  small  I  lat  areas  along  the  narrow  f  loodplains  of  intermittent  streatns  or  along 

seepage  areas  within  these  glades.  These  habitats  are  typically  wet  m  the  win- 
ter and  spring  but  usually  become  dry  by  July  and  remain  so  until  the  late  fall. 

The  substrate  consists  of  thin  soil  over  bedrcx'k  and  of  loose,  weathered  frag- 
ments of  the  same  type  as  the  local  bedrock.  No  standing  water  was  observed 

around  the  plants  at  the  time  of  flowering. 

Sabcnui  tn-luinsaini  is  known  from  glades  with  two  different  geologic  sub- 
strates: shale  Irom  the  Womblc  Formation  and  the  igneous  rock  nepheline  sy- 

enite (f^ig.  b).  The  Worn  ble  Formation  was  deposited  during  the  Middle  Ordovi- 
cian  and  consists  of  mostly  black  shale  with  thin  layers  of  limestone,  silty 
sandstone,  and  some  chert  (McFarland  2004).  It  is  confined  to  the  Central  Oua- 

chita Mountains  physiographic  province,  a  subsection  of  the  Ouachita  Moun- 

tains (Foti  &  Buf<enho(er  1Q98).  Large  igneous  intrusions  of  Late  Cretaceous 

age  outcrop  in  the  Upper  West  Gulf  Coastal  Palin  (Saline  and  Pulaski  counties) 

and  consist  largely  ot  nepheline  syenite.  These  intrusions  consist  of  light  gray  or 

bluish  leldspathic  and  feldspathoidal  igneous  rocks  in  a  bathohth  containing 

pendants  ol  altered  rocks  of  Paleozoic  age,  and  are  weathered  locally  to  kaolin 

or  bauxite  (flaley  et  al.  1976;  Gordon  et  al.  1958).  These  are  the  largest  out- 

croppings  of  igneous  rocks  in  Arkansas  and  are  located  within  the  Upper  West 

Gulf  Coastal  Plain  physic:)graphic  province,  an  area  consisting  of  mostly  un- 
consolidated surface  geology  of  Cretaceous  age  and  younger  (McFariand  2004). 

Associated  species  incfude  lalmum  cdlvctnum,  Crot(V^  wildenowiuCioton 

capitdtus.Croton  mo}utuiho\i^\'nus.tupho}buu\'alhophoriiBulhoslylisaipiUuris, 

t'lmlvistyhsciutumnalisA^cilcridiKilcii^iillaUiiXalaminihd  arkansana,  Allium 
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■*    Locations  of  Sabatia  arkansana 

  Nepheline  Syenite  Batholitti 
■—  Ouachita  Mountains/Gulf  Coastal 
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Fig.  6.  Map  showing  the  locations  of  collections  oi Sabatia  arkansana  in  Saline  County  Arkansas  and  the  nepheline  syen- 
ite batholith  southeast  of  Bauxite. 

cancidense  var.  mohilense,  Hcdyotis  nigricans,  Asckpias  longiJoUa  var  hirtella, 

Sedum  pulchellum,  Polygonum  tenue,Aristidadichotoma  var.  curtissii,  Digitana 
cognata,  Sporoholus  ozcirkanus,  Panicum  flexile,  Chamaesyce  missurica, 
Nemastylis  nuttallii,  Silphium  laciniatum,  Ptilimnium  nuttallii,  Amsonia 

huhrichtii,  Aster ohlongijolius, Erioccwlon  kornickianum, Isoetes  butleri,  Grin- 
delia  lanceolata,  Mimosa  quadrivalis  var.  nuttallii,  Astragalus  distortus  var. 
engelmannii,  Selenia  aurea,  Ranunculus  pusillus,  Astranthium  integrifolium, 
Minuartia  patula,  Eryngium  yuccijolium,  Spiranthes  vernalis,  and  Nostoc  sp. 
(Nomenclature  follows  Kartesz  1999). 

Of  these  associates,  the  following  (given  with  their  conservation  status 

ranks)  are  tracked  as  elements  of  special  concern  by  the  Arkansas  Natural  kleri- 

tage  Commission:  Valeritntenci  nuttallii  (GIGISI),  Nemastylis  nuttallii  (G'^Sl), 
Amsonia  huhrichtii  (G3S3),  Hriocaulon  kornichianum  (G2S2),  Chamaesyce 

missurica  (G5S2),  and  Bulhostylis  capillaris  (G5S3)  (Arkansas  Natural  Heritage 
Commission  2002).  Vaferianellti  nuttallii  and  Amsonia  hubrichtii  are  endemic 

to  the  Ouachita  Mountains  and  Arkansas  Valley  of  Arkansas  and  Oklahoma. 

This  new  species  of  Sahatia  is  one  of  more  than  15  endemic  plant  taxa  from  the 
Ouachita  Mountains  (including  upland  portions  of  the  Arkansas  River  Valley  and 



1260  BRIT.ORG/SIDA  21(3) 

the  igneous  batholith  that  outcrops  in  the  Upper  West  Gulf  Coastal  Plain  near  the 

edge  of  the  Ouachita  Mountains  in  Saline  and  Pulaski  counties,  Arkansas).  In  addi- 

tion to  V.nuttallu  and  A.  huhrichtii,  these  endemic  taxa  inckide  Amorpha  ouachi- 
tensis,  Carex  latebmcteata,  Galiu  m  arhansanum  var  puhiflorum,  Liatris  compacta, 
Hydwphyllum  brownci,  Polymnid  cossatotensis,  Monarda  stipatato{^landulosa, 
Houstonia  ouachiiana,  and  Qucrcus  acerijolia  (ZoUner  et  al.  2005). 

CONSHRVATION  STATUS 

Though  S.  arka}]Scimi  has  been  collected  from  a  number  of  glade  openings,  all 

of  these  are  components  of  only  two  farger  glade  complexes,  the  nephclme  sy- 
enite complex  near  Bauxite  and  the  Wombic  Formation  (shale)  complex  near 

Owensville.  Therefore  it  can  accurately  be  stated  that  this  species  is  known  from 

just  two  sites  in  the  world,  both  in  Saline  County  Arkansas.  Glades  with  appro- 
priate microhabitat  in  adjacent  counties  (Pulaski,  Garland,  and  Montgomery) 

were  searched  in  2003  and  2004  and  no  new  sites  for  S.  arkansana  were  found. 

Because  S.  arkansana  is  an  annual,  population  size  fluctuates  from  year  to  year. 
Two  shale  gfadc  openings  at  the  Womble  Formation  site  support  populations 

ol  S.  arkansana,  which  ranged  from  approximatefy  200  to  more  than  1000  in- 
dividuals per  opening  from  2001  to  2004.  Five  glade  openings  in  the  ncpheline 

syenite  complex  support  populations  on  5.  arka  nsana,  which  ranged  from  hun- 
dreds to  thousands  of  plants  per  opening  from  2001  to  2004. 

These  glades  have  historically  been  the  sites  of  mines  (in  the  case  of  the 

economically  important  nephelinc  syenite)  and  borrow  pits  lor  road  fill  mate- 
rial (in  the  case  ol  the  shale  glades).  The  absence  of  significant  past  mining  at 

the  Womble  Formation  locality  makes  it  an  especially  rare  site  among  shale 

glades  in  the  Ouachita  Mountains.  The  open  character  of  these  glades  is  main- 
tained m  part  edaphically  by  the  thin  soil  and  in  part,  at  least  historically  by 

fire.  The  absence  of  fire  in  recent  years  has  allowed  glades  throughout  the  re- 
gion to  l:»e  invaded  by  woody  plants,  particularly  eastern  redcedar  Qunipcrus 

virginiana).  This  encroachment  has  led  to  the  decline  of  many  plant  species 
dependent  upon  open  gfade  habitat. 

These  factors,  afong  with  significant  pressure  from  encroaching  residen- 
tial development,  make  these  glades  a  high  conservation  priority  Several  glades 

immediately  west  of  the  Wombic  Formation  locality  (and  part  of  the  same  glade 

complex)  have  recently  been  destroyed  for  an  addition  to  a  large  gated  residen- 
tial goll  course  community  Fortunately  the  Arkansas  Natural  Heritage  Com- 

mission was  recently  able  to  acquire  and  protect  136  acres  (55  ha)  that  include 
the  S.  arkansana  locality,  several  other  glades,  and  associated  woodlands  and 

torest.  Meanwhile,  all  of  the  known  5.  arkansana  sites  on  the  nephelme  syenite 
batholith  are  being  protected  by  joint  efforts  of  the  Arkansas  Field  Office  of 
The  Nature  Conservancy  and  Alcoa  Corporation. 
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ABSTRACT 

A  new  species,  Aulonemia  nitida  Judz.,  is  described  from  the  Pakaraima  Mountains  ot  Guyana,  South 

America.  It  is  a  large-leaved  species  that  diflers  from  the  Mesoamerican  species  A.  laxa  and  A.  pa- 
triae m  Its  smooth,  shining,  non-stnate,  non-maculate  fohage  leaf  sheaths.  An  illustration  ol  the 

new  species  and  a  key  to  the  species  of  Aidoneniia  from  the  Guayana  Highlands  are  provided. 

RESUMEN 

Se  describe  una  especie  nueva,  Aulonemia  nitida  Judz.,  de  las  montanas  de  Pakaraima,  Guyana, 

America  del  Sur.  Es  una  especie  con  laminas  foliares  grandes  y  anchas  parecida  a  las  especies 

Mesoamericanas  A.  laxa  y  A.  patriae,  pero  se  distingue  por  sus  vainas  foliares  lisas  y  lustrosas,  sm 

estriaciones  o  manchitas.  Se  mcluyen  una  ilustracion  de  la  nueva  especie  y  una  clave  de  las  especies 

de  Aulonemia  de  las  montanas  de  Guayana. 

Since  the  publication  of  the  grass  treatment  for  the  "Flora  of  the  Guianas"  project 
(Judziewicz  199f),  several  more  specimens  of  a  new  bamboo  (Poaceae: 

Bambusoideae:  Bambuseae:  Arthrostylidiinae)  species  from  the  Guayana  High- 
lands have  come  to  light.  The  name  Aulonemia  nitida  has  long  been  in  print, 

appearing  as  a  nomen  nudum  in  Boggan  et  al,  (1997: 168)  checklist  of  Guianas 

plants,  and,  based  on  the  Boyan  specimen,  was  recognized  as  a  likely  new  species 

as  long  ago  as  1988.  Even  though  all  five  known  collections  are  sterile,  the  taxon 
IS  so  distinctive  that  I  have  chosen  to  propose  it  here  as  a  new  species,  following 

the  example  of  Clark  (1989, 1992)  who  has  named  several  distinctive  species  m 

the  bamboo  genus  Chusquea  Kunth  based  on  material  lacking  inflorescences. 

Specimens  were  examined  from  the  following  herbaria:  F  (2002),  FDG  (1988),  K 
(1989),  MO  (2004),  NY  (1989),  US  (2004),  UWSP  (2004),  and  WIS  (2004). 

Aulonemia  nitida  Judz.,  sp.  nov  (Fig.  l).  Type  GUYANA.  Potaro-Siparuni  Region:  upper 
slopes  of  Mt.  Vv'okomung,  3°05'N-59°-50"W,  1530  m,  Hedyosmum-hamboo  dominated  moist 
forest,  bamboo  with  culms  at  base  to  2  cm  diam.,  overall  height  4  m,  common  and  at  times 

dense  on  upper  slopes,  sterile,  14  Jul  1989,  B.M.  Boom  &  G.J.  Samuels  9224  (holotypp::  FDGl; 

1SOTYPH.S:  MO-3  sheets!,  NY!). 

Graminum  cespitosum.  Culmi  usque  ad  5  m  longi,  2.5  cm  lati.  Vaginae  foliorum  glabrae,  nitidae, 

fimbriatae  ad  apicem  tantum;  fimbriae  7-fO  cm  longae;  laminae  foUorum  25-37  cm  longae,  7-10.5 
cm  latae,  lanceolatae-ovatae.  Inllorescentia  non  vidi. 

SIDA21(3):1263-1267.2005 
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Fig.  1.  A.  Base  of  plant  showing  sympodial  rhizomes  (nodes  and  internodes  decayed  or  indistinct  in  available  material). 

B.  Culm  and  branch.  C.  Branch  with  foliage  leaves.  D,  Detail  of  ligular  area.  Scale  bar  =  1  cm.  Illustration  by  Emily  Lain.  A 

and  B  based  on  Boom  &  Samuels  9224  (MO),  C  and  D  based  on  Henkel,  Williams,  Fratello  &  Williams  4493  (WIS). 
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Cespitose  perennial,  thicket-forming  woody  bamboo  from  short,  sympodial 
rhizomes;  glabrous  throughout.  Culms  up  to  5  m  long  and  at  least  2.5  cm  in 

diameter,  shiny,  hollow,  the  walls  only  ca.  1  mm  thick  with  a  1-1.5  mm  thick 
annular  ring  present  at  the  lower  nodes;  buds  and  branches  one  per  node.  Culm 
leaves  not  seen,  perhaps  not  differentiated  from  foliage  leaves.  Foliage  leaves  at 

least  5  per  complement;  sheaths  glabrous,  smooth,  shiny,  and  stramineous 

throughout  most  of  their  length,  strongly  keeled  3-5  cm  below  the  apex,  striate 
only  in  the  area  0.5-1  cm  below  the  apex;  limbriae  ca.  12-20,  each  7-10  mm 
long,  pale,  f lexuous  and  spreading,  confluent  basally  and  forming  an  indurate 
rim  at  the  summit  of  the  leaf  sheath;  outer  ligules  ca.  0.2  mm  long,  indurate, 

rim-like;  inner  ligules  1-1.5  mm  long,  membranous;  pseudopetioles  7-10  mm 
long,  pale;  blades  25-37  x  7-10.5  cm,  narrowly  ovate  to  broadly  lanceolate, 
rounded  to  very  slightly  oblique  or  subcordate  at  the  base,  acuminate  at  the 

apex,  not  evidently  tessellate,  the  abaxial  surface  slightly  whitened  or  bluish 
green.  Inflorescence  not  seen. 

z'\dditional  collections  examined  (p.aratypfs):  GUYANA.  c;uyuni-iviazaruni  Region:  Ayanganna  [a  sand- 
stone mountain  with  a  summit  elevation  ol  over  2100  m|  slope,  among  rocks  in  low  forest,  sterile.  2 

Mar  1%0,  R.  Boyan  120 1=  FD7944]  (FDG,  NY);  Pakaraima  Mts„  2  km  transect  along  summit  ridge  of 

Mt.  Ayanganna,  5°23'N-59°59'W,  1800-2000  m,  low  sclcroph yllous  community,  organic  soils  on  sand- 
stone, 3  Nov  1992,  B.  Hoffman  &  T.  Henkel  3209  (US,  Vv'ISj.  Potaro-Siparuni  Region:  Mt.  VV'okomung,  E- 

mosl  pinnacle  of  massif,  5°05'34"N-59°50'13"W,  1524  m,  coarse  herli  4  m,  sterile.  13  Jul  2003,  H.D. 

aarkc.  R.  Willicinn, C. Perry, H.  Tripp,  D.  GUtens& 5.  Stan  lOSOSiVS,  Vv'IS);  Mt.  Wokomung,  summit 

ridge  of  Ka~mie-wah  pinnacle  NE  to  S  pinnacle,  "Little  Ayanganna,"  5°04'N-59°52'W,  1550-1650  m, 
mixed  hardwood  cloud  forest  grading  to  Guyana  scrub  forest  on  pinnacle  escarpments;  on  sandstone, 

stout  bambusoid  grass  from  1-5  m  tall,  forming  thickets  on  rocky  ridges,  sterile,  17  Nov  1993,  'L\V. 
Henkd.  R.  WiUuimi.  S.  Fratello.  L.  Williarm  4493  (FDG,  MO.  US,  WIS). 

DISCUSSION 

Auloucmia  nitida  is  endemic  to  elevations  of  1500-2100  m  m  cloud  forests  on 
sandstone  tepuis  in  the  Pakaraima  Mountains  (Mt.  Ayanganna  and  Mt. 
Wokomung;  all  collections  come  from  an  area  of  about  30  km  in  length)  of 

Guyana  near  the  Brazilian  frontier  The  species  epithet  derives  from  the  nitid 

or  shiny  foliage  leaf  sheaths.  A  vernacular  name  is  "rerobalh"  (Boyan  120). 
There  are  35  described  species  of  Aulonemia  throughout  tropical  America 

(Clark  et  al.  1997;  Judziewicz  et  al.  1999, 2000)  and  1  am  currently  working  on  a 

revision  of  the  genus.  Aulonemia  nitida  appears  to  be  most  closely  related  to 
the  Mesoamerican  species  A.  laxa  (E  Maek.)  McClure  and  A.  patriae  R.  Pohl  (Pohl 

&  Davidse  1994).  All  three  taxa  have  broad,  fimbriate  foliage  leaves  with  dis- 
tinctive keeled  sheaths,  but  A.  laxa  and  A.  patriae  have  sheaths  that  are  striate 

and  maculate  their  entire  lengths.  Aidoncniiti  nitida  differs  in  its  smooth,  shiny, 

non-maculate  sheaths  that  are  striate,  if  at  all,  only  in  the  final  1  cm  or  so  below 
the  ligular  area.  The  two  Mesoamerican  species  also  dilier  in  their  generally 
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longer  (10-32  mm)  fimbriae;  those  of  A.  hixa  are  straight  and  appressecl  to  the 
cuhn,  not  spreading  as  in  A.  nitida  and  A.  pat  viae. 

There  are  eight  species  ol  the  Auloncmici  in  the  Guayana  Highlands 

(.Judziewicz  2004).  In  the  "Flora  o(  the  Venezuelan  Guayana"  (Judziewicz  et  al. 
1991;  Judziewicz  2004)  Auhviciuia  uUida  would  key  to  either  A.  deficxa  (N.E. 
Brown)  McClure,  A.  chimantacnsis  judz.  &r  Davidse,  or  A,  /dutien.si.sjudz.  & 

Davidse.  However  these  three  taxa  have  smal  ler  loHage  leal  blades  (a  maxim  um 

of  22  X  4.5  cm  versus  at  least  25  x  7  cm  in  A.  nilida),  longer  funbriae  (I0~20 

mm  long  versus  7-10  mm  in  A.  nitida),  and  completely  striate  foliage  leaf 
sheaths.  Aulononui  dcflcxa,  the  only  other  species  known  trom  Guyana,  is 
present  at  higher  elevations  on  Mt.  Roraima  (ca.  2800  m),  as  well  as  on  several 

Venezuelan  tepuis.  Auloncmia  patula  (Pilg.)  McClure  from  Andean  Colombia 

and  Ecuador  has  similarly  large  foliage  leaves,  but  the  sheaths  are  non-keeled, 

non-striate,  and  the  I  imbriae  are  conspicuous  all  along  the  sheaths  margins  as 
well  as  at  the  sheath  summit.  A  key  dilterentiating  the  species  of  Aulonemia 
lound  in  the  Guayana  1  lighlands  follows. 

KHY  TO  Thin  SPnClFS  OF  AVLONEMIA  FROM  THE  GUAYANA  HIGFIFANnS 

1.   Foliage  leaf  sheaths  with  marginal  fimbriae. 

2.  Foliage  leaf  blades  with  midrib  excentric,  placed  5-7  mm  from  one  margin  of  a 

blade  22-25  mm  wide;  600- 700  mXerro  Huachamacari,  Amazonas,  Venezuela 

  ,^__^^  A.sp.A  (Judziewicz  2004) 

2.  Foliage  leaf  blades  with  midrib  placed  centrally  on  a  blade  30-60  mm  wide; 

2200  m,  Bolivar  and  Amazonas, Venezuela    A.  aff.  subpectinata  (Kuntze)  McClure 

1.  Foliage  leaf  sheaths  lacking  marginal  fimbriae. 

3.  Foliage  leaf  sheath  summits  prominently  auriculate;  1000-2000  m.Ccrro  Duida, 

Amazonas,  Venezuela   A.sp.B  (Judziewicz  2004) 

3.  Foliage  leaf  sheath  summits  lacking  auricles. 

4.  Dwarf  plants  ca. 0.5  m  tall; foliage  leaf  blades  ca.  4  cm  long,  0.7  cm  wide;  2600 

m,Cerro  Marahuaka.Atmazonas,  Venezuela     A.sp.  C  (Jud/iewicz  2004) 

4.   Plants  1-3  or  more  m  tall;  foliage  leaf  blades  1 1  — 37  cm  long,  1.8-10.5  cm 
wide, 

5.  Foliage  leaf  sheaths  smootli  and  shiny,  the  blades  25-37  cm  long,  7-10.5 

cm  wide;  fimbriae  7-10  mm  long;  1500-2100  m,  Guyana    A.  nitida  Judz. 

5.  Foliage  leaf  sheaths  striate  and  dull,  the  blades  1 1-20  cm  long,  1.8-4.5  cm 

wide;fimbriae  10-20  mm  long. 

6.  Spikelets  12-20  mm  long,  4-5-flowered;  21  00-2800  m,  Bolivar, 

Venezuela  and  adjacent  Guyana    A. deflexa  (N.E.Brown)  McClure 

6.   Spikelets  22-70  mm  long,  9  23-flowered. 

7.  Spikelets  22-40  mm  long, 9  ISTIowered;  lemmas  8-  10  mm  long,ob- 
tuse,  slightly  tridentate  at  apex,  glabrous  to  sparsely  puberulent  on 

the  back, the  margins  short-cil late; 21 00-2200  m,MacizodeChimanta, 
Bolivar, Venezuela    A.  chimantaensis  Judz,&  Davidse 

Z  Spikelets  (20-)40-70  mm  long,  1  l-23Tlowered;  lemmas  10-13  mm 

long,  acute,  densely  puberulent  throughout  with  prickle-like  hairs; 

1900-2100  m,CerroJaua,  Bolivar,  Venezuela   A.jauaensis  Judz.&  Davidse 
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ABSTRACT 

Four  new  species  of  endemic  blueberries  from  montane  Ecuador,  Ceratostema  oyacachiensis, 

Ceratostema  pendens,  Ceratostema  pubescens,  and  Disterigma  bracteatuni,  are  described,  illustrated, 
and  their  relationships  discussed. 

RESUMEN 

Se  describen  y  se  discuten  cuatro  especles  nuevas  endemicas  de  mortifios  de  la  sierra  del  Ecuador, 

Ceratostema  oyacachiensis,  Ceratostema  pendens,  Ceratostema  pubescens,  y  Disterigma  bractcatum, 
con  sus  ilustraciones  y  relaciones. 

INTRODUCTION 

In  Ecuador,  the  Ericaceae,  with  21  genera  and  about  222  species,  are  one  of  the 

largest  and  most  conspicuous  montane,  flowering  plant  families  (Luteyn  1996, 
1998, 2002).  Despite  the  recent  treatment  of  the  family  in  the  Flora  oj Ecuador 

series,  the  number  of  new  species  continues  to  increase  due  to  additional  col- 
lecting efforts  in  previously  unexplored  or  underexplored  regions.  This  paper 

documents  some  of  these  new  species  and  emphasizes,  once  agam,  that  our  basic 
knowledge  of  the  numbers  of  species  in  this  family,  even  in  a  country  as  well 
collected  and  studied  as  Ecuador,  is  still  uncertain. 

CERATOSTEMA  Jussieu 

Ceratostema  is  a  montane  genus  of  about  35  species  of  blueberries  that  is  char- 
acterized by  stamens  usually  as  long  as  the  corolla  and  of  equal  lengths,  pedicels 

usually  articulate  with  the  calyx,  anther  thecae  that  are  coarsely  papillate,  an- 
ther tubules  that  are  elongate  and  about  half  the  diameter  of  the  thecae,  and 

large  corollas  with  lobes  that  are  proportionately  elongate.  It  ranges  from  Ven- 
ezuela and  Guyana  south  through  the  Andes  to  northern  Peru.  Luteyn  (1984, 

1986)  considered  the  genus  morphologically  related  to  Semiramisia  Klotzsch, 

although  recent  molecular  studies  (Powell  &  Kron  2003)  place  it  in  a  clade  with 

Madeania  Hook,  and  Psammisia  Klotzsch,  The  genus  is  currently  being  inves- 
tigated by  the  author 
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Fig.  1.  Ceratostema  oyacachiensis.  A,  habit.  B,  detailed  habit  showing  close-up  of  axillary  bud.  C,  detail  of  leaf  base 

(undersurface).  D,  flower  showing  pedicel,  calyx,  corolla,  and  detail  of  calyx  lobe  margins.  E,  longitudinal  section  of 

corolla  showing  relative  position  of  stamens.  F,  longitudinal  section  of  calyx.  G,  stamens  showing  lateral,  ventral  and 

dorsal  views  with  close-up  of  terminal  dehiscence  pores  (drawn  from  holotype,  Stahl  et  al.  2512). 
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Ceratostema  oyacachiensis  Luteyn,  sp.  nov.  (Fig.  1).  Type;  ECUADOR.  Napo: Rio Chalpi 

at  confluence  with  Rio  Oyacachi,  00°15'S,  77°58'W,  2500-2550  m,  21  May  1996  (fl),  B.  Stdhl, P. 
Asimhaya  & H.  Navarrete  2512  (holotype:  NY;  isotypes:  AAU,  K  n.v.,  MO  n.v,  QCA  n.v,,  QCNE 
n.v.)- 

Species  nova  ab  congeneribus  differt  foliis  quoad  venationem  plmervus,  base  late  cuneatis  vel  obtusis, 

calycibus  ad  pedicellos  articulatis,  tubo  calycino  1 0-costato,  limbo  calycino  inconspicuo,  rotato,  lobis 

calycinis  brevibus  ad  basem  glandulis  circulanbus  carentibus  sed  ad  margines  lacerato-glandulosis, 

atque  coroUis  magnis  crasso-carnosis  lobis  earum  brevibus  latisque. 

Epiphytic  shrubs;  mature  stems  terete  or  subterete  and  bluntly  angled,  glabrous, 

the  bark  grayish,  cracking  longitudinally  and  exfoliating  in  thin  strips;  twigs 

terete  to  subterete,  striate,  glabrous,  reddish-brown;  axillary  buds  arising  up  to 

3.  5  mm  above  leaf-nodes,  the  outer  pair  of  scales  2,  valvate,  relatively  obscure, 
narrowly  triangular,  acuminate,  up  to  2.5  mm  long.  Leaves  alternate,  flat,  the 

blades  thick-coriaceous,  lanceolate,  5.2-11  X  1.2-2.4  cm,  basally  broadly  cuneate 

to  obtuse,  apparently  decur rent  onto  petiole,  apically  long-acuminate,  glabrous, 
the  venation  weakly  3-5-plinerved  from  near  base,  the  midrib  thickened  and 
raised  in  proximal  ca.  5  mm  then  plane  to  weakly  impressed  distally  adaxially 

raised  and  conspicuous  abaxially,  the  lateral  nerves  plane  to  very  weakly  im- 
pressed adaxially  and  raised  abaxially,  the  reticulate  veinlets  obscure  adaxially 

and  weakly  raised  abaxially;  petioles  subterete,  slightly  flattened  adaxially, 

slightly  winged  to  blade,  ca.  4-11  mm  long,  glabrous.  Inflorescences  axillary, 
sometimes  located  along  tips  of  branches  where  leaves  have  fallen,  racemose, 

2-8-flowered,  somewhat  short-pedunculate  with  flowers  congested  distally; 

rachis  subterete,  striate,  1.5-2.5  cm  long,  glabrous;  floral  bract  caducous,  not 

seen;  pedicel  terete,  striate,  15-18  mm  long,  glabrous,  articulate  with  calyx; 

bracteoles  2,  located  near  base,  caducous,  ovate,  ca.  2.2  mm  long,  apically  long- 

acuminate,  marginally  glandular-fimbriate.  Flowers  5-merous,  pendent;  calyx 

6-9  mm  long,  glabrous,  the  tube  obconic,  truncate,  terete  to  bluntly  10-ribbed, 

2.5-3  mm  long,  the  limb  open,  spreading  to  rotate,  5-6  mm  long,  the  lobes 

broadly  ovate,  short-acuminate,  3-4  X  5  mm,  with  margins  thin  and  seemingly 

lacerate-glandular,  the  sinuses  acute;  corolla  thick-carnose,  bistratose,  cylin- 

drical but  slightly  broadening  distally,  terete  in  cross-section,  ca.  37-46  mm 

long,  7-9  mm  basal  diam.  and  9-14  mm  diam.  at  throat,  orange,  glabrous  exter- 

nally the  lobes  broadly  deltate,  bluntly  acute,  4-7  x  6-7  mm,  green,  densely 
floccose  internally  with  flat,  translucent  trichomes  to  2  mm  long;  stamens  10, 

±  equaling  corolla  in  overall  length,  equal  with  each  other,  ca.  36-43  mm  long, 

the  filaments  distinct,  glabrous,  ca.  4-6  mm  long,  the  anthers  ca.  33-39  mm 

long,  the  thecae  ca.  9.5-11  mm  long,  basally  conspicuously  granular-papillate, 
the  tubules  ca.  24-28  mm  long,  seemingly  connate  in  proximal  2/3,  dehiscing 
by  terminal  pores  ca.  0.2  mm  diam.;  style  exserted,  to  56  mm  long,  glabrous. 
Fruit  not  seen. 
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Distrihu(i()fi— Endemic  to  northeastern  Ecuador,  where  it  occurs  in  both 

primary  and  disturbed  forest,  at  ca.  1500-2550  m. 
CeraLostema  oyacachiensis  is  characterized  by  having  leal  blades  that  are 

basally  broadly  cuneate  to  obtuse  with  plinerved  venation,  calyces  that  are  ar- 

ticulate with  the  pedicels,  calyx  tubes  that  are  terete  to  10-ribbed,  calyx  limbs 
that  are  inconspicuous  and  rotate,  calyx  lobes  that  are  short  and  lack  basal, 

circular  glands  but  do  possess  instead  lacerate-glandular  margins,  corollas  that 

are  large  and  thick-carnosc,  broadening  slighty  distally  and  hax'ing  short  and 
broad  lobes.  In  Luteyns  (1996)  key  to  the  Ecuadorean  species  ol  Ccratostema, 

this  new  species  would  be  lound  in  the  vicinity  of  C.  pcdunculalum  Luteyn,  C. 

prictoi  A.C. Sm., C.  nubigcnit m  ( A.C. Sm.)  A.C. Sm., and  C.  veniricosu m  Luteyn.  it 

is  distinct  Irom  all  those  species,  however,  based  on  its  combination  ol  charac- 
ters mentioned  above.  11  it  were  not  lor  the  articulate  calyx/pedicel,  this  new 

species  might  be  placed  in  the  genus  Scmintmisia  due  to  its  rotate  calyx  limb 

and  corolla  that  broadens  slightly  distally  with  relatively  short,  broad  lobes. 

Additional  collections  ol  this  species  are  needed  to  determine  its  morphologi- 
cal range  oi  variation  and  relationships. 

Additional  colk'clKHis  examined:  ECUADOR.  Sucumbuis:  Suianj^oc  Station,  .Shishicho  l^idgc,  .Alto 

Aguarico  drainage,  above  (south  ol  j  Rio  Ciolanes,  W  ol  Puerto  l.ibre,  NW  ol  Lunibac|ui.  00°12'N, 

77°32'\V,  l500-n70m.  13  Aug  200!  (ID,  ,A^t;[iiMtiu,  Pit  mtui  e^v  (■,,,((•,- /67.UF.  QCA  nx.QCNEn.v.). 

Ceratostema  pendens  Luteyn,  sp.  nov  (Fig.  2).  J\v]:.  HCUADOR,  Murona-.Santiago: 
l.imon-i.a  Union  road,  trail  beyond  end  of  road  (begmnnig  at  13.6  km  from  l.imdn)  towards 

La  Union,  ca.  2"W'S,  78"25'W,  1340-1370  m,  18  Nov  1998  (fl,  fr),  J.L.  Luicyu  &  H.  Mogollon 
15376  (I  lonnvn--:  NY;  isOTvrii.s:  AAU,  CAS,  MO,  QCA,  QCNF.  US). 

Ab  C  auncithno  Lute\n  loins  bre\'e  piKxsis  Inon  glabris).  calico  brex'iore  8-9  inin  longo  (non  12-14 

mm),  tubocaK'eisiereii  \-eU]innt[uangulolnon  5-alato),  limbo  cah'cis  pro  rationc  inconspicuo  lobis 
calycinisbre\'ioribus  4.8-5  mm  longistnon  9-10  mm)  limbriiseoiaim  glandulileriscarcmibusdilfert. 

Epiphytic  shrubs,  arising  irom  lignotubers;  mature  stems  long-pendent,  terete, 
striate,  glabrous,  the  bark  thin,  reddish,  cracking  longitudinally;  twigs  subterete 

to  terete,  striate,  brownish,  densely  spreading  short-pilose  with  simple 

(uniseriate,  unicellular)  trichomes  ca.  1-1.3  mm  long,  glabrate;  axillary  buds 
not  seen.  Leaves  alternate,  petiolate,  flat,  amplexicaul,  involute  at  base  so  as  to 

conceal  1  lowers  and  fruits,  the  blades  broadly  ovate,  7-10  x  4-7  cm,  basally 
deeply  cordate  and  slightly  auriculate  with  the  lobes  imbricate  when  fresh, 

apicallyacuminatetoshort-acuminate,densely  soft,  white,  short^pi  lose  on  both 
surfaces  with  simple  trichomes  ca.  1  mm  long,  the  venation  pinnate  with  2-4 

lateral  veins  or  weakly  5(-7)-plinerved  with  inner  pair  of  lateral  nerves  arising 
in  the  proximal  1  cm,  the  midrib  thickened  and  raised  in  proximal  1  cm  then 

plane  to  weakly  impressed  distally  adaxially,  weakly  raised  abaxially,  the  lat- 
eral nerves  anastomosing  distally  and  along  wnth  reticulate  veinlets  weakly 

raised  but  obscure  on  both  surlaccs;  petioles  terete,  rugose,  2-3  mm  long,  densely 

short-white-pilose  with  simple  trichomes.  Inflorescences  axillary,  racemose, 
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Fig.  2.  Ceratostema pendens.  A,  habit.  B,  portion  of  stem  showing  involute  leaves  and  two  flowers. C,  leaf  spread  open  to 

show  flowers.  D,  longitudinal  section  of  corolla  showing  relative  position  of  stamens.  E,  stamens  in  ventral,  lateral,and 

dorsal  views.  F,  close  up  of  staminal  dehiscence  pores.  G,  calyx  whole  and  in  longitudinal  section  showing  bracteoles 

and  style.  H,  leaf  spread  open  to  show  mature  fruit  (drawn  from  holotype,  Luteyn  &  Mogollon  15376). 
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1-4-f  lowered  but  evidently  only  1-2 1  lowers  develop  per  rachis;rachissubtcrete, 

ca.  8-10  mm  long,  short-pilose  with  white,  simple  trichomes;  floral  bract  1,  tri- 

angular, acuminate,  ca.  2  mm  long,  densely  short-pilose  with  simple  trichomes; 

pedicel  subterete,  5-6  mm  long,  articulate  with  calyx,  short-pilose  with  simple 

trichomes;  bracteloles  2,  located  near  base,  ovate,  acute,  ca.  1.3  mm  long,  short- 

pilose  with  simple  trichomes.  Flowers  5-merous;  calyx  ca.  8-9  mm  long,  short- 
pilose  with  white,  simple  trichomes,  the  tube  terete  to  slightly  pentagonal  in 

cross-section, obconic,ca.  2.7-3.5  mm  long, densely  matted  short-pilose,  the  limb 

spreading,  ca.  5.3-5.5  mm  long,  moderately  short-pilose,  the  lobes  triangular- 

ovate,  short-acuminate,  ca.  4.8-5  mm  long,  striate,  eglandular,  moderately  short- 
pilose  externally  and  weakly  so  internally,  the  sinuses  acute;  corolla  carnose, 

bistratose,  cylindric  to  broadly  and  bluntly  pentagonal  in  cross-section,  slightly 

widening  distally,ca.  45-48  mm  long  and  11  mm  diam.at  throat, dark  maroon- 

red  to  pinkish-red,  densely  short-pilose  with  white,  simple  trichomes  ca.  1  mm 

long,  the  lobes  narrowly  triangular,  long-acuminate,  ca.  12-13  x  3  mm;  stamens 
10,  ±  equaling  corolla  in  overall  length,  alternately  slightly  unequal  with  each 

other,  ca.  45  mm  and  46.5  mm,  the  filaments  equal,  connate  into  a  tube  ca.  8-8.5 
mm  long,  glabrous,  the  anthers  39.5  mm  and  41  mm  long,  the  thccae  equal,  ca.  7 

mm  long,  conspicuously  papillate,  the  tubules  2,  alternately  slightly  unequal, 

distinct  to  base,  ca.  34  mm  and  35.5  mm  long,  dehiscing  by  introrse,  oblique, 

oval  pores  ca.  0.6-0.8  mm  long.  Fruit  a  spherical,  translucent  cream-colored  to 

waxy  white,  juicy  berry,  15-22  mm  diam.,  weakly  short-pilose;  seeds  numer- 
ous, surrounded  by  translucent,  mucilaginous  sheath. 

Dis;r;/n(tion.— Endemic  to  Ecuador,  where  it  occurs  in  primary  forest  on 
sandstone  substrates,  at  1000-1600  m. 

Q'/'d/(),s/c(iiapencicn.s  is  characterized  by  its  long-pendent,  epiphytic  habit 
with  generally  short-pilose  vegetative  and  floral  organs,  amplexicaul  leaves 
with  cordate  blades  that  are  basally  involute  thus  concealing  the  flowers  and 

fruits  when  living,  short  floral  bracts,  terete  to  slightly  pentagonal  calyx  tube, 

relatively  niconspicuous  calyx  limb  and  lobes,  and  translucent  whitish  berry 

In  Luteyn  s  (1996)  key  to  the  Ecuadorean  species  of  Ceratostema,  this  new  spe- 
cies would  be  lound  in  the  final  couplet  containing  C.  silvicola  and  C. 

amplcxiamlc.  It  may  be  easily  distinguished  from  those  species  by  its  involute 

leaves,  tewer-f  lowered  inl  loresccnces,  connate  staminal  filaments,  and  white 
berry  (although  berry  color  is  unknown  for  Csilvitola).  It  is  morphologically 

mostsimilar  to C.duricn ltd  u in  Luteyn,  having  in  connmon  a  long-pendent, epi- 

phytic habit,  amplexicaul  leaves  with  blades  that  are  cordate  and  pinnately- 

nerved,  and  lew-flowered  inllorescences  that  are  hidden  by  the  leaves. 
Ceratostema  pendensdW  iers  I  rom  C.  auric  u  latum,  however,  by  having  leaves  that 

are  short-pilose  (vs.  glabrous),  shorter  calyces  (8-9  mm  vs.  12-1 4  mm  long),  ter- 
ete to  pentagonal  calyx  tubes  (vs.  conspicuously  5-winged),  and  calyx  limbs 

that  are  relatively  inconspicuous  possessing  shorter  lobes  (4.8-5  mm  vs.  very 
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conspicuous  and  9-10  mm  long)  that  lack  glandular  fimbriae.  There  are  very 
few  collections  of  these  species,  however,  and  so  interspecific  relationships  are 
uncertain  at  this  time. 

In  Flora  of  Ecuador  (Luteyn  1996),  the  sterile  collection  van  der  Werjj  & 

Palacios  10^28  (MO,  NY)  was  determined  as  Ceratostema  macbrydiorum 

Luteyn,  but  the  pubescence  of  its  young  leaves  now  characterizes  it  as  an  ex- 

ample of  this  new  species.  This  points  out  further  that  sterile  material  of  C.  pen- 
dens, C.  auriculatum,  and  maybe  C  cutucuense  Luteyn  may  be  confused,  due 

primarily  to  their  having  in  common  amplexicaul  leaves  with  blades  that  are 

rounded  to  broadly  ovate  and  deeply  cordate  basally,  and  short-acummate 
apically.  Table  1  compares  and  contrasts  these  species. 

Additional  collections  examined:  ECUADOR.  Morona-Santiago:  Lunon  Indanza,  Cordillera  de 

Huaracayo,  E  ol  Cordillera  del  Condor  and  Rio  Coangos,  E  of  Shuar  village  ol  Tinkiimnts,  3°15'S. 
78°irW,  1600  m,  24  Mar  2001  (f  1,  fr),  NciU&  ManzanaresD192  (MO, NY);  along  unfinished  road  E  of 
Ijmon,  1000  m,  5  Eeb  1989  (ster),  van  dcr  Wer[f&  Palacws  10428  (MO,  NY), 

Ceratostema  pubescens  Luteyn,  sp.  nov.  (Fig.  3).  Typf.:  ECUADOR.  Ei.Oro;  Manu-ChiUa 
road.  Km  36,  10  km  W  of  Guanasan,  3°28'S,  79"33'W,  2600  m,  4  Oct  1996  (fl),  C.P.  Lewis,  P 
Lozano.  N.  A^it  i  rre  &  lAldazIb-iO  (I  lOLOTYPE:  NY;  LSOTYPIIS;  AAU  n,v„  E  n.v.,  K  n a'.,  LOJA  n.v., 
QCNE  n,v.). 

Ah  C.fasciciilato  laiteyn  foliisad  basem  cuneatis breve  attenuatisque(non  rotundatis  vcl  subcordatis), 

inflorescentia  c  fasciculis  4-6-floris  (non  e  racemis  usque  30-floris)  composita,  bracteis  Uoralibus 

longioribus  20-26  mm  longis  (non  17-20  mm),  corolla  breviori  38-43  mm  longa  (non  45-57  mm), 
staminibus  brevioribus  36-40  mm  longis  (non  43-51  mm)  diilert. 

Coarse,  terrestrial  shrubs,  sometimes  semi-scandent,  2-3  m  tall  with  stems  to 

10-12  cm  diam.,  arising  from  lignotubers;  mature  stems  somewhat  contorted, 

erect  or  pendulous,  subterete,  coarsely  and  bluntly  angled,  densely  short-pilose 
with  whitish,  snnple  tnchomcs,  the  bark  grayish;  twigs  subterete,  bluntly 

angled,  striate,  reddish-brown,  densely  pilose  with  whitish,  simple  tnchomes 
to  ca.  2  mm  long;  axillary  buds  with  outer  scales  2,  valvate,  pseudostipular, 

narrowly  lanceolate,  long-acuminate,  6-11.5  x  1.5-2  mm,  carinate,  short-pilose 
with  whitish,  simple  trichomes.  Leaves  alternate,  congested,  petiolate,  the  blades 

coriaceous,  flat  to  slightly  revolute,  sometimes  slightly  bullate,  ovate,  4-10.5  x 

2.5-6.5  cm,  basally  rounded  and  often  subcordate,  apically  short-acummate, 

glabrous  to  weakly  short-pilose  with  whitish,  simple  trichomes  adaxially  and 

there  also  bearing  multicellular-multiseriate,  reddish,  glandular-fimbriate 

trichomes,  densely  white  pilose  abaxially  and  there  also  reddish,  glandular- 

fimbriate,  discolorous  (when  fresh  dark  to  yellowish-green  adaxially  and  whit- 

ish-green abaxially,  when  dry  olive-green  adaxially  and  reddish-brown 

abaxially),  the  venation  3-5(-7)-plinerved  with  inner  lateral  nerves  arising  1-2 
cm  above  the  base,  the  midrib  thickened  and  raised  in  proximal  1  cm  then  plane 

to  slightly  impressed  distally  adaxially,  raised  and  conspicuous  abaxially,  the 

lateral  nerves  plane  to  impressed  adaxially  and  raised  abaxially,  the  reticulate 
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Tabu  1.  Salient  features  that  characterize  and  distinguish  four  closely  related  species  of  Cerafosfemo 

-  C.  auriculatum,  C.  cutucuense,  C.  macbrydiorum,  and  C  pendens. 

Ceratostema Ceratostema Ceratostema Ceratostema  pendens 

auriculatum cutucuense macbrydiorum 

Twig  pubescence Glabious Glabrous Densely  hirsute Short-pilose 
Leaf 

Posture Amplexicaul,flal 
to  somewhat 

incurved  thus 

hiding  flowers 

Amplexicaul,flat Amplexicaufflat Amplexicaul, 
involute 

Apex 
Acuminate Cuspidate  to 

acute 

Short-acuminate Acuminate 

Pubescence Glabrous Glabrous Pilose  (glabrate adaxially) Pilose  both  surfaces 

Venation Pinnate 5-ptinerved 5-7(-9)- 

plinerved 

Pinnate  to  weakly 

plinerved Calyx 

Overall  length 12-14 8.5-10 ca.28 8-9 

(mm) 

Tube  cross- 
5-winged 5-winged 5-winged 

Terete  to  5-angled 
section 

Tube  length 
3-4.5 

6.5-7 

6 2.7-3.5 

(mm) 

Lobe  length 
9-10 <0.5 

ca.  21  mm 

4.8-5 
(mm) 

Lobe  glands 
Glandular- 
fimbriate Eglandulai Eglandular 

Eglandular 

Pedicel 

Length  (mm) 5-8 12-13 9 5-6 
Pubescence Pilose Glabrous Pilose Pilose 

Corolla 

Length  (mm) 45-47 ca.5G n.v. 45-48 

Cross-section Terete  to  bluntly 5-winged  over n.v. Terete  to  bluntly 

5-angled entire 

length 

5-angled 

Pubescence Glabrous  to 

sparsely  pilose 
along  angles 

Short-pilose 
n.v. Glabrous 

Stamens 

Length  (mm) ca.43 ca.50 n.v. 
45-46.5 

Filaments Connate Connate n.v. Connate 

veinlets  inconspicuous  to  obscure,  weakly  impressed  adaxially  and  weakly 

raised  abaxially;  petioles  subtercre,  rugose  4-10  X  2~4  mm,  densely  long-pilose 

with  simple  trichomes.  Inflorescences  axillary,  racemose,  pendent,  to  (lO-)ca. 

30-flowered;  rachis  persistent,  subteretc,  bluntly  angled,  ca.  4-8  cm  long,  the 
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Fig.  3. ferafosfemfl/Jofcescens.  A,  habit.  B,  portion  of  Stem  showing  leaf  undersurface  and  inset  of  pubescence.  C,  portion 

of  stem  showing  leaf  petiole  and  pseudostipular  bud  scales.  D,  flower  bud  with  calyx  and  bracteoles.  E,  corolla  with 

longitudinal  section  showing  relative  position  of  stamens.  F,  longitudinal  section  of  calyx  and  inset  of  lobe  margin 

showing  simple  hairs  and  glandular  fimbriae.  G,  stamens  showing  lateral,  dorsal,  ventral  views  with  inset  of  dehis- 

cence pores  (drawn  from  ho\otype, Lewis  etal.  2640). 
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proximal  several  (to  4)  nodes  bearing  sterile  bracts;  floral  bract  1,  lanceolate,  long- 

acuminate,  11-16  X  3-5  mm,  the  venation  conspicuous,  moderately  short-pilose 

with  simple  trichomes,  marginally  glandular-limbriate  with  multicellular, 

multiseriate  trichomes;  pedicel  subterete,  striate,  1 0-14  mm  long,  densely  short- 

pilose  with  simple  trichomes  and  also  short-glandular-timbriate  with  multi- 
cellular, multiseriate  trichomes,  articulate  with  calyx;  bracteoles  2,  alternate, 

located  basally  to  distally  along  pedicel,  similar  to  1  loral  bract  but  6-16  x  2.5- 

3  mm.  Flowers  5-merous,  pendulous;  calyx  17-20  mtn  long,  short-pilose  with 

simple  trichomes  and  also  sometimes  short-glandular-fimbriatc  with  multi- 

cellular, multiseriate  trichomes,  the  tube  cylindric  to  obconic,  terete  in  cross- 

section,  4-6  mm  long,  densely  short-pilose  with  white  to  yellowish  trichomes, 

the  limb  slightly  spreading,  13-17  mm  long,  moderately  short-pilose,  the  lobes 
membranous,  concave,  ovate,  acuminate,  11-13  x  4-5  mm  with  venation  con- 

spicuous, the  sinuses  acute;  corolla  membranous  (fleshy  when  fresh),  weakly 

bistratose,  broadly  and  bluntly  pentagonal  in  cross-section,  cylindric  and  only 

slightly  expanded  basally,  45-57  x  6-9  mm,  red  to  scarlet  when  fresh,  short- 

pilose  with  whitish  to  reddish  simple  trichomes,  also  short-glandular-fimbri- 

ate  with  multicellular,  multiseriate  trichomes,  the  lobes  wide-spreading  and 

slightly  rcl  lexed  exposing  the  stamens,  lanceolate,  bluntly  acute,  7.5-13.5  x  2- 
5  mm,  green  when  tresh;  stamens  10,  nearly  equaling  corolla  in  overall  length, 

alternately  slightly  unequal  with  each  other,  45-51  mm  and  46.5-53.5  mm  long, 

the  filaments  distinct,  alternately  9-11  mm  and  9.5-13  mm  long,  glabrous,  the 

anthers  alternately  38-42  mm  and  40-44  mm  long,  the  thecae  alternately  12- 

13  mm  and  13-14  mm  long,  the  tubules  2,  alternately  25-29  mm  and  28-31  mm 

long,  distinct  in  distal  1/2-1/3,  dehiscing  by  introrse,  oblique,  short  clefts  ca. 

1.5-2  mm  long;  style  shortly  exserted,  48-59  mm  long,  glabrous,  red  to  pink 

with  green  apex  when  tresh.  Fruit  a  spherical,  short-pi  lose  berry  at  least  13  mm 
diam.,  apparently  translucent  pale  greenish  when  mature. 

Di.s(ri|)unOn.— Endemic  to  Ecuador,  where  it  occurs  in  rocky  outcrops  ol 

"Southern  Ecuadorean  Scrub"  vegetation  along  a  very  narrow  and  local  cloud 
belt  zone,  at  ca.  2600-3100  m.  Common  associates  include  Puya  and  Pitcairnia 
(Bromeliaceae),  Madeania  (Ericaceae),  and  lichen-covered  boulders.  Some  co- 

rollas have  holes  at  their  bases  niadeby  nectar  robbing  birds.  The  I  ruit  is  said  to 

be  edible  and  a  local  common  name  is  "salapa  blanca  grande." 
CcniLostema  puhescensis  characterized  by  having  a  coarsely  shrubby  habit, 

densely  pubescent  leal  blades,  long  and  narrow  bud  scales  that  appear  pseudo- 

stipular,  multi-l  lowered  and  racemose  inl  lorescences,  elongate  bracteoles,  large 
calyces  and  corollas,  terete  calyx  tubes,  conspicuously  veined  calyx  lobes,  and 

bluntly  5-angled  corollas  with  proportionately  short  lobes.  In  Luteyn's(1996)  key 
to  the  Ecuadorean  species  ol  CcnUostema,  this  new  species  would  be  found  near- 

est C.fascicu  latu  m  Luteyn,  which  differs  morphologically  by  its  basally  cuneate 

and  short-attenuate  leal  blades  (vs.  rounded  to  subcordate),  fascicufate  and 
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4-6-f lowered  inflorescences  (vs.  racemose  and  to  30-f lowered),  longer  (loral 

bracts  (20-26  mm  vs.  11-16  mm),  longer  bracteoles  (15-24  mm  vs.  6-16  mm), 

overall  longer  calyx  (20-27  mm  vs.  17-20  mm),  shorter  corolla  (38-43  mm  vs. 
45-57  mm),  shorter  stamens  (36-40  mm  vs.  45-51  mm),  and  eastern  slope  geo- 

graphical distribution  (i.e.,  Zamora-Chinchipe  vs.  western  slope  El  Oro).  The 
exact  phylogenetic  relationship  of  the  new  species  awaits  further  study. 

Additional  collections  examined:  ECUADOR.  El  Oro:  same  as  type,  6  Nov  1997  (fl),  Lewis  cl  al  3687 

(AAU,  E  n.v..  GB  n.v,  K  n.v.,  LOJA  n.v.,  MO  n.v.,  NY.  P  n.v.,  QCA  n.v.,  QCNE  n.v..  US  n.v),  1  May  1997  (ster), 

Luteyn  el  al  15066  (NY,  QCA);  Chilla,  Km  7,  track  to  the  antennas  and  paramo,  3°27'S,  79°36'W,  3100 
m,  7  Nov  1997  (fl),  Lewisetal. 3700  (AAU,  H  n.v,  GB  n.v,  K  n,v.,  LOJA  n.v.,  MO  n.v,  NY,  QCA  n.v,  QCNE 

n.v,  US  n.v);  Chilla-Pueblo  Viejo  road,  trail  above  Pueblo  Viejo,  3°28'S,  79°36'W.  ca,  2800  m,  2  May 

1997  (im  fr),  Luteyn  etal.  15071  (NY  QCA);  Chilla-Pueblo  Viejo,  3°28'S,  79°43'W.  2780  m,  28  Feb  1996 
(fr).  Van  den  Eynden  &  Cueva  630  (LOJA  n  v,  NY). 

DISTERIGMA  (Klotzsch)  Niedenzu 

Disterigma  is  a  montane  genus  of  about  35  species  that  is  characterized  by  its 

usually  small  leaves,  sessile  to  subsessile  flowers,  and  pedicellary  bracteoles 

that  are  apical  and  surround  (sometimes  tightly  clasp)  the  calyx  and  some- 

times the  proximal  parts  of  the  corolla.  It  ranges  from  Guatemala  south  to  Bo- 
livia and  east  to  Guyana.  The  genus  has  been  considered  related  to  Vaccinium 

on  the  basis  of  morphology,  although  recent  molecular  studies  (Powell  &  Kron 

2003)  place  it  in  a  clade  with  Sphyrospermum.  The  genus  is  currently  being 

monographed  by  graduate  student  Paola  Pedraza  at  The  New  York  Botanical 
Garden. 

Disterigma  bracteatum  Luteyn,  sp.  nov  (Fig.  4).  Type:  ECUADOR.  Azuay:  Jesus  Maria- 
Molleturo-Cuenca  road,  22.3-25.2  km  E  of  Coastal  Highway  at  Jesus  Maria,  ca.  2°37'S,  79°14'W, 
975-1160  m,  23  Nov  1998  (fl),J.  L  Luteyn  &  H.  Mogollon  15401  (hoLOTYPE:  NY;  ISOTYPES:  AAU, 
CAS,  G,  K,  MO,  QCA,  QCNE,  S,  US). 

Species  nova  congenerisomnibusdistinguenda  in  combmatione  notarum  sequente:  loliissucculentis, 
bracteisinf  lorescentiae  numerosis, circa  23,  lanccolatis  brunneolispersistentibus  usque  11  mm  longis, 

lobis  calycinis  angustc  lanccolatis  usque  5-6  mm  longis  atque  staminibus  5  geniculatis. 

Terrestrial  to  epilithic,  spreading  shrubs  with  branches  somewhat  pendent  to 

3  m  long;  mature  stems  terete,  striate,  glabrous,  brownish,  the  bark  cracking 

longitudinally  into  parallel  strips;  twigs  subterete,  bluntly  and  broadly  angled, 

glabrous  to  weakly  puberulent,  grayish-brown;  axillary  buds  with  outer  pair 
of  scales  2,  valvate,  ovate,  acuminate,  glabrous,  ca.  2.5  mm  long,  the  inner  series 

of  scales  numerous,  lanceolate  to  ovate-lanceolate,  acuminate,  striate,  glabrous, 

brown,  to  20  X  7  mm,  persistent  at  base  of  stems  for  at  least  three  seasons.  Leaves 

alternate,  congested,  the  blades  succulent  and  thick-coriaceous  when  fresh, 

wrinkled  when  dry,  slightly  revolute,  elliptic  to  ovate-elliptic,  1.8-3.5  X  1.2-2.5  cm, 
basally  rounded  to  broadly  obtuse,  apically  rounded  to  broadly  acute,  glabrous 

on  both  surfaces,  the  venation  obscurely  3-5-plinerved  from  the  base  with  only 

the  midrib  scarcely  visible  adaxially;  petioles  terete,  rugose,  2.5-5  mm  long,  weakly 
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Fig.  ̂ .Disterigma  bracteatum.A,  habit.  B,  portion  of  stem  showing  leaves  and  inflorescences,  with  detail  of  leaf  cross- 

section. C,  inflorescence  bud.  D,  flower  showing  one  bracteole,  calyx  and  corolla.  E,  longitudinal  section  of  corolla  show- 

ing geniculate  stamens.  F,  stamens  showing  ventral,  dorsal,  and  lateral  views.  G,  portion  of  stem  showing  fruits  and 

immature  inflorescences.  H,  details  of  mature  berry  showing  persistent  bracts  and  calyx  lobes  (drawn  from  Luteyn  & 
Mogollon  15401  &  15404). 
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puberulent.  Inflorescences  fusiform  in  shape,  of  solitary  flowers,  seemingly  aris- 

ing from  the  axils  of  each  leaf  of  a  current  season's  growth,  circumscribed  by  a 
series  of  numerous  (ca.  23),  ovate  to  lanceolate,  acuminate  to  long-acuminate, 

weakly  striate,  scarious  or  brownish,  glabrous  but  deciduously  limbriate-mar- 
gined  bracts  up  to  ca.  U  X  4  mm  that  cover  the  calyx  and  lower  ca.  half  of  the 
corolla  and  persist  at  least  until  the  fruits  mature,  the  third  innermost  bract 

(i.e.,  the  floral  bract)  morphologically  indistinguishable  from  the  other  inilo- 
rescence  bracts  ca.  11  x  4  mm,  the  two  innermost  bracts  (i.e.,  the  bracteoles) 

also  morphologically  indistinguishable  from  the  other  inflorescence  bracts  ca. 

7-9  X  3-4  mm;  pedicel  none,  replaced  by  a  series  of  overlapping  nodes  covering 

<0.5  mm  length.  Flowers  5-merous;  calyx  ca.  8-11.5  mm  long,  glabrous  or  some- 

times weakly  short-pilose  (especially  the  lobe  tips),  the  tube  barrel-shaped,  ca. 
2-4.5  mm  long,  the  limb  cylindric,  ca.  6-7  mm  long,  the  lobes  narrowly  lan- 

ceolate, long-acuminate,  ca.  5-6  mm  long,  marginally  fimbriate,  the  sinuses 
acute;  corolla  cylindric,  narrowing  at  base  and  to  throat,  somewhat  pentagonal 

to  5-angled  in  cross-section,  ca.  7.7-15  X  6.5  mm,  bright  red,  glabrous,  the  lobes 

deltate,  ca.  1.2-2  mm  long,  bluntly  acute;  stamens  5,  shorter  than  corolla  in  over- 
all length,  equal  with  each  other,  ca.  10-11  mm  long,  the  lilaments  geniculate, 

distinct,  ca.  4-4.5  mm  long,  glabrous,  the  anthers  ca  7-7.4  mm  long,  the  thecae 

ca.  3.6-3.9  mm  long,  the  tubules  2,  distinct  to  base,  ca.  3.4-3.5  mm  long,  dehisc- 
ing by  introrse,  elongate  clefts  ca.  2.5-3  mm  long;  style  included,  ±  equaling 

corolla.  Fruit  a  spherical,  dark  purple  berry,  7-8  mm  diam.,  crowned  by  persis- 
tent calyx  lobes. 

Distribution.— Endemic  to  Ecuador,  where  it  occurs  on  rocks  and  rock  out- 

crops as  a  low,  spreading  shrub  within  montane  cloud  forest  habitats,  at  ca.  975- 
2600  m. 

Di.'^terigma  bracteatum  is  characterized  by  having  succulent  leaves,  numer- 
ous (ca.  23),  lanceolate,  brownish,  persistent  bracts  to  11  mm  long  that  surround 

the  vegetative  branches,  inflorescences  and  fruits,  calyx  lobes  that  are  narrowly 

lanceolate  to  5-6  mm  long,  and  five  geniculate  stamens.  In  Luteyn's  (1996)  key 
to  the  Ecuadorean  species  of  Disterigma,  this  new  species  would  be  found  near 

D.  pentandrum  S.E  Blake  and  D.  rimhachii  (A.C.  Sm.)  Luteyn,  all  three  species 
characterized  by  possessing  succulent  leaves,  solitary  flowers  surrounded  by  a 
series  of  brownish  bracts,  and  five  stamens.  Disterigma  hractcatum  differs  from 
D.  ri m hachii,  which  has  few,  caducous  bracts  to  2  mm  long,  calyx  lobes  deltate 

ca.  1  mm  long,  and  bracteoles  1-2  mm  long,  and  from  D.  pentandrum,  which 
has  about  six  persistent  bracts  to  7  mm  long,  calyx  lobes  ca.  3.5  mm  long,  and 
bracteoles  ca.  7  mm  long. 

Additional  collections  examined:  ECUADOR.  Aziiay:  Jesus  Maria-Mollcturo-Cucnca  road,  0.9  km  to- 

wards Mollcturo  from  turn-otf  trom  highway  that  is  56  km  E  ol  Jesus  Maria,  ca.  2°42'S,  79°13'W,  ca. 
2438  m,  23  Nov  1998  (Ir),  Luleyn  & MogoU6nl5404  (AAU, COL, GB,  NY,  QCA,  QCNE,  W),  2600  m,  27 
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Dec  2003  (fl),  Pedraza  &  Pedraza  1016  (COL,  NY,  QCA,  QCNE),  10  kins  before  Molleturo.  ca,  2°46'N, 

79°24'W,  2600  in,  27  Dec  2003  (fl),  Pcdniza  &  Pedraza  1017 WY,  QCA,  QCNH). 
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ABSTRACT 

Ipomoea  arborescens  (tree  morning  glory)  has  two  varieties  in  the  state  of  Sonora,  Mexico.  Author 

citation  of  I.  arborescens  vd^r. glahrata  (a  nomenclatural  synonym  of  I.  arborescens  van  arborescens)  is 

corrected.  The  second  taxon,  I.  arborescens  van  pachyhuea,  was  named  by  Howard  Scott  Gentry  from 

the  Rio  Mayo  region.  These  plants  differ  considerably  from  I.  arborescens  var  arborescens  in  having 
different  bark  morphology  and  corolla  tube  colors. 

RESUMEN 

En  el  estado  de  Sonora,  Mexico,  Ipomoea  arborescens  (palo  santo)  tiene  nombres  para  dos  variedades. 

Secorrigelacitaciondelautorde  Ipomoea arborescensvar.glabrata, sindnivao dt  Ipomoeaarborescens 

var.  arborescens.  Howard  Scott  Gentry  nombro  I.  arhorescensvar.  pachylutea  de  la  region  del  Rio  Mayo, 

la  cual  se  distingue  principalmente  de  la  var  arborescens  por  su  corteza  amarillenta  y  corolas  con 
tubos  morados. 

During  studies  of  the  Convolvulaceae  for  both  the  Flora  Mesoamericana  (Aus- 
tin et  al.  in  prep.),  and  the  Trees  of  Sonora,  Mexico  (Felger  et  al.  2001),  it  became 

apparent  that  there  is  nomenclatural  confusion  with  plants  called  Ipomoea 
arborescens.  In  addition,  there  is  biological  uncertainty  about  the  taxonomic 

delimitations  of  these  Mexican  trees.  This  paper  will  address  the  nomencla- 
tural problems. 
When  Gentry  (1942)  was  studying  the  plants  of  the  Rio  Mayo  region  of 

southern  Sonora,  he  encountered  two  different  varieties  of  this  tree.  One  of  these 

he  called  I,  arborescens  var.  glabrata,  and  the  other  he  named  I  arborescens  var. 

pachylutea.  Although  the  most  recent  revision  of  the  group  by  McPherson  (1981) 
does  not  mention  either  variety,  subsequent  field  studies  by  various  botanists 
(e.g.,  Martin  et  al.  1998;  Van  Devender  et  al  2000;  Felger  et  al,  2001)  make  it  clear 
that  in  Sonora  there  are  indeed  two  distinct  morphotypes  subsumed  by  the 
binomial  I.  arborescens.  There  is  as  well  a  third  morphotype  farther  south  for 
which  we  have  insufficient  data  to  completely  compare  with  Sonoran  plants. 

SIDA21(3):128J-1292.2005 
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The  species  is  widespread  and  may  be  characterized  by  the  following: 

Ipomoca  arborescens  U  lumb.  &  Bonpl.ex  Willd.jG.  Don,  Gen.  Syst.  4:267.1838. 

C'ouvoivulus  drboicstcns  VVilld.,  linuin.  PI.  1:204.  I8cH).  Tvi'l-.:  MlvXlCO.  Gur.kRIiRO:  between 

Aeaj^Liisdtla  and  ( ■.hi  1  panel iigo.  HiiDthi^hll  &•  Bouphiud  .^'..'7  U  loi  OTM'l':  P;  miemlielic  seen). 

Trees  "^-1")  m  tad;  the  trunk  thick, often  50-70  cm  chamcter,  the  bark  gray,  whit- 
ish or  pale  yellowish,  stems  with  abundant  latex,  tomentose  when  young  with 

trichoines  0.1-2.5  mm  long,  glabresccnt.  Leaves  9-27  cm  long,  5-9+  cm  wide, 

ovate  to  lanceolate,  glabresccnt,  the  apex  acuminate,  the  base  cordate,  with  tri- 
chomes  longer  that  those  on  the  branches,  velvety  at  least  below,  the  midrib 

base  (just  abo\'e  the  petiole)  with  a  pair  of  blisterlike  glands  1-3  mm  in  diam., 
turgid  on  young,  enlarging  leaves  (these  glands  are  the  same  color  as  the  midrib 

and  may  be  dillicult  to  see,  especially  on  older  or  dried  specimens).  Inflores- 

cences terminal  or  axillary,  monochasial,  racemose.  Flowers  l(-2);  sepals  6-14 

mm  long,  ovate  to  rarely  orbicular,  more  or  less  equal,  tomentose,  the  apex  ob- 

tuse to  obtnse-mucronate;  corollas  4-4.3  cm  long,  olten  6.5-9.5  cm  wide,  fun- 

nelform,  tomentose  at  least  on  the  lobes,  white,  tube  green  without,  k'ruits  17- 
25  mm  long,  capsular,  4-valvate,  brown,  glabrous;  seeds  1-4,  9-16  mm  long, 

brown,  pilose  on  the  margins  with  trichomes  10-15  mm  long. 

l//i(.s; /dOon.s.-Martmez  (1969:  237),  Felgeretal.  (2001: 1.39-141). 

Coiumou  Mci/Jics.— Tree  mornmgglory;  caztihuLilc  (Irotn  Distrito  Federal  to 
Oaxaca),  julu^uo  (Mayo,  southern  Sonora),  osi  (Tarahumara,  Chihuahua),  pulo 

l:'ltint()(Sonora),p(i/().su/i/()(Sonora),  patanahi  hhuuodnd  /'O,s;(r)urango, Jalisco, 
Michoacan,  Guerrero),  lochiyo  (Guarijio,  SH  Sonora). 

[•lowering  November- April;  near  sea  level-1800  m;  Sonoran  desertscrub, 
thornscrub,  tropical  deciduous  lorest,  and  oak  wocxlland  or  rarely  at  the  lower 

edge  ol  "tropical"  pine-oak  lorest  (Fig.  1). 
The  type  locality  is  between  Acapulco  and  CTl.  Mexico,  in  a  mid-elevation 

seasonally  dry  tropical  zone.  The  original  vegetation  at  the  type  locality  was 

probably  tropical  deciduous  lorest.  That  region  is  the  southern  part  ol  the  "typi- 

cal" habitat  ol  the  modern  known  range  ol  I.  ai'ho}'csLcns,  although  the  species 
ranges  into  the  highlands  of  Edo.  Mexico,  Michoacan,  and  Morelos. 

Gentry  (1942)  called  the  "smaller,  less  pubescent-leaved  torm  characteris- 

tic of  the  species  throughout  the  loothill  regions  of  southern  and  central  Sonora" 
var^/u^ru(u.The  trees  that  extend  into  the  Sonoran  Desert  Noi"th  ol  1  lermosillo 

are  probably  the  same  taxon  as  Gentry's  \'aricty  {i^lahiaUi.  Trees  of  the  lowland 
and  northern  Sonora  populations  have  conspicuously  lighter-colored  (whiter) 
bark,  and  flowers  with  the  purple  cc^loration  much  reduced  or  lacking  when 

compared  with  var  pcichylutca. 
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Fig.  1.  Distribution  oi Ipomoea arborescens  in  Mexico.  Dots=  lierbarium  specimens;  squares  =  siglit  records  reported  by 

Turner  et  al.  1 995;  R  =  report  by Torres-R.  (2004).  Based  on  Rose  (1 894),  Matuda  (1963,1 966),  McPherson  (1 981 ), Cowan 

(1983),Torres-R.  (2004),and  herbarium  specimens  at  MEXU,  MO,  and  ARIZ. 

KEY  TO  SYNOPTIC  TRAITS 

Habitat  Sonoran  desert-scrub  to  tropical  deciduous  forest  and  lower  oak  woodland. 
Bark  white.  Flowers  wliite  with  yellow  or  diffuse  pale  purple  dots  and  short  bands 

within  the  tube  (Figs.2, 3).  Flowers  in  Sonora  visited  by  bees,  hawkmoths,  and  hum- 
mingbirds, south  of  Sonora  by  bats   Ipomoea  arborescens  var.  arborescens 

Habitat  humid  tropical  deciduous  forest  and  oak  woodland.  Bark  yellowish.  Flowers 

solid  or  almost  solid  dark-purplish  within  the  tube.  Flower  visitors  unknown    Ipomoea 
arborescens  var  pachylutea 

NOMnNCLATURb: 

Ipomoea  arborescens  (Humb  &  Bonpl.  ex  Willd.)  G.  Don  var.  arborescens.  Ipo- 
moea arborescens  (Mumb  &  Bon]iL  ex  Willd.)  G.  Don  vAr.glahrala  Gentry,  Carnegie  Inst.  Wash. 

Publ.  527:212. 1942.  TypI::  MEXICO.  SONOR.A:  Arroyo  Cuchijaqui,  Gent  ry  870  (SYNTYPE:  DS,  n.v., 

cited  by  N4cPherson);  San  Bernardo,  Gent  ry  /  J.58(lf.CTOTYPH,  here  chosen:  ARIZ!;  iSCii.RCTOTYPH: 
MO!). 

Ipomoea  murucoides  var.  j^lahrata  Rose,  Contr  U.S.  Natl.  Herb.  1:107.  1891,  non  A.  Gray  (1887).  Type: 
MEXICO.  Soxor.a:  Alamos,  Palmer 316  (holotype:  US!). 
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Fig.  2.  Corollas  of  Ipomoea  arborescens  var.  arborescens  as  they  are  in  plants  in  Sonora. The  small  and  spotted  areas  of 

purple  in  the  corolla  throats  are  distinctive. 

Fig.  3. Corollas  of /pomoeaorfrorescens  var. pac/iy/i/fea  in  Sonora. The  large  and  almost  continuous  areas  of  purple  in  the 
corolla  throats  are  distinctive. 
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When  Gentry  made  this  combination,  he  cited  the  correct  protologue  by  Rose, 

but  mcorrectly  hsted  Gray  as  the  author.  Since  the  varietal  name  by  Rose  was  a 

later  homonym  of  var.  glabrata  A.  Gray,  we  are  interpreting  Gentry's  action  as 
creation  of  a  new  name  (Article  58).  Tentatively,  we  consider  this  a  nomencla- 
tural  synonym  of  I.  arhoresccns.  McPherson  (198f)  also  considered  the  glabrous 

forms  o(  the  plants  as  a  synonym,  because  he  cited  the  type  of  /,  murucoidcsvd.r. 

glabrata  Rose  m  synonymy  with  J.  arhoresccns.  As  pointed  out  l^y  Gentry  (f942), 

there  are  differences  between  these  northern  plants  and  those  farther  south, 

but  we  do  not  have  enough  data  on  the  southern  populations  to  determine  if 

the  two  should  be  considered  nomcnclaturally  distinct. 

These  are  the  plants  that  Soderholm  and  Gaskms  (1963)  called  I.  wolcottiana. 

The  USDA  collection  forming  the  basis  of  their  report  grows  in  Miami  at  both 

the  Plant  Introduction  Station  and  the  Fairchild  Tropical  Garden  and  its  iden- 
tity has  been  verified  as  I.  arhoresccns  var.  glabrata.  Presumably  that  report  is 

also  the  basis  of  the  incorrect  report  of  i.  wolcottiana  from  Sonora.  That  species 
has  not  been  documented  in  Sonora. 

Ipomoea  arborescens  (Huml3  &  Bonpl.  ex  Willd.)  G.  Don  var.  pachylutea  Gen- 
try Carnegie  hist.  Wash.  Puf^l.  527:213, 1942,  Typf.:  Mexico.  .Soncir.a:  Sierra  de 

Alamos.  Gcnlvy  3000  (lrctotyim;:  AR17J;  isorvpiiS:  MOl  UC,  n.v.,  US!).  Paratvpp:  MEXICO. 

SONOr^.A:  Algodones,  Sierra  C;harueo,  C,cnlr\  2299  (ARIZ!). 

Selected  additional  specimens  seen:  Sonora,  Sierra  tie  Alamos,  rocky  slopes  and  canyon  bottoms.  2000- 

3000  ft  f6l0-915  m].  Vernacular:  palo  sanlo  amariUo.  Large  trees  with  massive  trunks  &  yellowish 

bark  browni  ng  with  age;  8-1 5  m  high.  Petioles  and  twigs  with  milky  juice,  Cn'n(ry4S\S,S(  A  iiiZ);  Si  naloa, 

Las  Mesas,  Sierra  Surotato,  25  Aug  l'-)4l.  Oak-J/iDoiocti  savanna;  volcanic  ash,  elcv.  ca.  3000  It  |Q15  m]. 

Vernacular:  palo  bianco.  Tree  with  yellow  bari<.  Cxv-dominant  with  oak,  Gcnlry  6/44  (ARIZ).  Addi- 
tional specimens  were  cited  by  Martin  ct  al,(K)^)8),  McPherson  (198 1),  and  Turner  el  a  I.  (1995)  mapped 

the  species. 

Coninwn  name.— Palo santo aniarillo. 

Gentry  (1942)  named  the  higher  cfcvation  or  montane  populations  in 

southeastern  Sonora  and  adjacent  soutli  western  Chihuahua  \'ar  pachylutea,  and 

distinguished  these  trees  from  i.  arhoresccns  var. glabrata  in  having  "...yellowish 
bark,  larger  and  more  pubescent  leaves,  longer  and  stouter  pedicels,  larger  and 

more  numerous  flowers,  larger  sepals,  and  generally  heavier  inllorescences." 
Other  differences  include  wood  that  is  apparently  not  as  solt,  corollas  with  a 

prominently  maroon-purple  throat,  and  pale  lavender  filaments.  Ipomoea 

arborescens  var.  pachylutea  occurs  at  ca.  500-1220  m  in  tropical  deciduous  for- 
est and  the  lower  oak  zones.  To  date,  variety  pachylutea  is  known  only  Irom 

Sonora  and  Chihuahua,  but  no  comparison  has  been  made  with  living  plants 
farther  south. 

The  southern  limits  of  var.  pachylutea  remain  unknown.  Both  varieties 

occur  in  southeastern  Sonora,  but  do  not  occur  intermixed  with  minor  excep- 
tions. Near  Alamos,  Sonora,  a  single  tree  of  var  pachylutea  was  found  in  an  area 
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of  var.  itrborcsLcns  trees.  Such  trees,  however,  are  in  chsturbed,  partially  cleared 

areas  at  elevations  near  the  usual  lower  elevational  limits  of  var  pcuhyhilca. 

Trees  ol  intermediate  character  are  not  known,  and  the  varieties  abruptly  re- 

place each  other.  We  suspect  that  the  two  "varieties"  are  actually  cryptic  species. 
Grown  side-by-side  at  the  Arizona-Sonora  Desert  Museum  in  Tucson  from 

seed  collected  in  Sonora,  plants  of  var  pachylulcu  hear  leaves  nearly  twice  as 

large  as  those  ol  var  ai  hoicsccnsiyAv.^i^labrato  sensu  Gentry  1942).  In  the  field, 

Sonoran  populations  ol  these  varieties  exhibit  overlap  in  leaf  sizes.  In  Arizona 

plantings,  variety  piicl{\'h{ica  tends  to  branch  near  the  base  of  the  plant  with 
large  horizontal  branches,  while  I  ixing  specimens  ol  var.  ur/io/r.scc/J.s  generally 

do  not  share  these  leaturesand  dex'clopa  thick  trunk  at  an  earlier  age.  However, 

in  dense  lorests  near  Alamos,  Ipoinocci  cirixircsccns  \'ar  pcichylulca  is  an  upright 
tree. 

One  ol  the  dillicultiesin  applying  these  names  to  herbarium  specimens  is 

that  there  typically  are  lew  obvious  traits  retained  that  can  be  used  in  distin- 

guishing the  two  taxa,e\'en  though  living  trees  are  quite  distinctive.  When  flow- 

ers are  present,  dissection  ol  the  corollas  will  reveal  the  needed  'comparative' 
dil  lerences  in  purple  within  the  base  of  the  tube.  F.ven  when  both  forms  are  not 

a\'ailable.  the  two  may  be  separated  relatu'cly  easiK'.  The  inside  of  the  tube  of 

var.  pdchvlulcd  is  solid  or  nearh'  solid  purple  throughout;  tubes  of  \'ar. 

a}'boics(Ci]s  are  variable  but  usually  lighter  in  color— diffusely  colored  with 
bands  and  dots  of  light  purple.  Beyond  that  trait,  we  have  found  no  consistent 

herbarium  dil  lerences  in  the  sizes  of  leavesor  flowers  that  Gen  ti'y  noted,  as  there 
is  considerable  variation  throughout  the  range  of  the  species. 

Although  no  lield  phenology  data  ai'c  available  for  Sonora,  trees  gro\\'n  in 
Tucson  t  lower  at  dil  lerent  times.  I3ata  taken  over  10  seasons  on  var  ctrhorcsccns 

indicate  that  its  beginning  llowering  dates  vary  from  the  third  week  in  Ocio- 

bcr  to  the  third  week  in  January.  I  lowe\'er,  the  trees  cease  flowering  before  the 

third  week  in  February  By  contrast,  two  season's  data  show  that  vdv.  puchvlulcci 
does  not  begin  ( lowering  until  the  second  week  in  March.  Thus,  a  lull  two  weeks 

separate  the  llowering  periods.  Based  on  herbarium  specimens  at  ARIZ,  these 

ditterences  do  not  hold  lor  wild  plants  m  Sonora  where  flowering  seasons  of 
both  varieties  overlap. 

The  Moral  biolog}'  is  \'ariable  and  is  largeK'  temperature-dependent  (.Al- 
berto Burquez  M.,  pers.  comm.  1998;  Francisco  Molina  1;.  pers.  comm,  2001).  The 

I  lowers  commonly  open  m  the  late  al  lernoon.  F^uring  warmer  weather,  the  co- 
rollas  lall  the  next  morning  with  warming  daytime  temperatures,  but  on  cooler 

days  they  ol  ten  do  not  lall  until  thesecond  night. This  isconsistent  withanum- 
ber  ol  inatmal  and/or  nocturnal  species  in  the  fannly  (Austin,  unpubl.  data). 

The  trees  are  sell-inc(~)inpatible  (Alberto  Burquez  M.,  pers.  comm.  1998);  buds 
attract  both  red  and  black  large  ants  (,Felgcr  et  al.  2001),  perhaps  Cinnponolus^ 

In  Sonora,  Hylcs  lincata  (white-lined  sphinx  moth)  and  perhaps  other 
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hawkmoths  and  hummingbirds  are  the  primary  poUinators  of  var.  arhorescens 

(Felger  et  al.  2001).  The  flowers  are  visited  by  hummingbirds  m  tropical  de- 
ciduous forest  and  foothills  thornscrub  from  the  Alamos  area  north  to  Santa 

Ana  de  Yecora  and  Tepoca,  and  northwest  to  the  Hermosillo  area  in  the  Plains 
of  Sonora  subdivision  of  the  Sonoran  Desert  (Van  Devender  et  al.  2004), 

Cynanthus  latirostris  (broad-billed  hummingbird)  and  Calypte  costac  (Costas 
hummingbird)  are  the  most  common  visitors  to  [.  arhorescens  while  Calpyte 

anna  (Anna's  hummingbird)  are  sporadically  seen.  Other  avian  visitors  such 
as  montane  species  that  come  down  from  the  pine-oak  forest  and  oak  wood- 

land of  the  Sierra  Madre  Occidental  into  the  tropical  deciduous  forest  tor  the 

winter,  include  Amaziha  heryllina  (berylline  hummingbird),  Heliomaster 

constantii  (plain-capped  starthroat),  and  Hylocharis  leucotis  (white-eared  hum- 
mingbird). Bees  also  visit  the  plants  near  Hermosillo  (Francisco  Molina,  pers. 

comm.,  2004). 

While  agaves  (Agave  spp.),  ceibas  (Ceihagrandiflora),  yuccas  (Yucca  spp.), 

saguaros  (Carnegieagigantea),  organ  pipe  cactus  (Stcnoccreus  thurberi),  card  on 
(Pachycereus  pringlei),  and  other  cacti  are  famous  for  being  pollinated  by  bats 
(Arizaga  et  al.  2000;  Casas  et  al,  1999;  Fleming  et  al.  1998;  Nassar  et  al.  f997; 

Quesada  et  al.  2003;  Stoner  et  al.  2003;  Valiente-B.  et  al.  1997),  these  flying  mam- 
mals do  not  visit  only  these  plants  exclusively.  Indeed,  flowers  on  tree  Iponwca 

may  supply  nectar  during  the  season  when  few  other  bat-pollinated  plants  are 
in  bloom  (Hevly  1979;  Turner  et  al.  1995). 

Pollinators  of  Ipomoea  arhorescens  var.  pachylutea  are  not  known,  although 

the  white  limb  and  lavender  throat  may  suggest  bat-pollination,  but  bats  have 
not  been  seen  visiting  the  flowers  of  I.  arhorescensin  Sonora.  Farther  south  in 
Guerrero,  Mexico  (Baker  et  af  f977;  Butanda  C.  et  al.  1978),  I.  arhorescens  and 

some  other  species  of  tree  morning  glory  are  visited  and  presumably  pollinated 

by  Choeroriycteris  mexicana  (Mexican  long-tongued  bat),  Glossophaga soricinia 

(long-tongued  bat;  Villa  R.  1966),  and  Leptonycteris curasoae  (lesser  long-nosed 

bat).  Although  L.  curasoae  is  reported  feeding  from  7.  arhorescens'  in  Hidalgo 
(Baker  et  al.  1977),  that  species  does  not  occur  there  (Carranza-G.  et  al.  1998); 
instead  the  plants  probably  are  I.  rzedo\\'skir  although  I.  murucoides  also  grows 
there.  Leptonycteris  curasoae  is  known  to  consume  Ipomoea  pollen  in  Sonora 
(Hevly  1979)  and  I.  arhorescens  is  one  of  the  few  species  of  Ipomoea  sturdy  enough 
for  bats  in  the  state. 

Because  the  mammals  migrate  north  from  central  and  southern  Mexico  to 

southern  Arizona  and  back  south  during  different  seasons  (Moreno- Valdez  et 
al.  2000;  Newton  et  al.  2003;  Wilkinson  et  al.  1996),  a  variety  of  food  sources  are 
critical  for  their  survival  and  reproduction.  It  is  noteworthy  that  the  flowering 

seasons  of  the  two  varieties  of  I.  arhorescens  are  different  in  the  Arizona-grown 
plants  because  they  correspond  with  the  migration  dates  of  the  bats. 
Leptonycteris  arrives  m  Organ  Pipe  Cactus  National  Monument  in  April  and 
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May  (Hoffmcister  1986;  K,  Krebbs  &  T.  Tibbitts  pcrs.  comm.,  Sep  2004)  just  af- 
ter var.  pLichylutcci  has  llowered  in  Sonora,  Adult  lemale  Leptonyctcris  have  left 

Arizona  by  late  Septeinber,  and  the  juveniles  leave  later  (K.  Krebbs  pers.  comm., 
Sep  2004).  Ipomoea  arborcsccns  van  arborcsccns  in  Sonora  is  in  flower  from 

October  through  the  end  of  the  year  Therefore,  when  the  bats  leave  Arizona 

and  1  ly  through  northern  Sonora,  the  tree  Ipomoca  are  not  in  flower 

1  lowex'er,  in  about  the  southern  hall  of  Sonora,  there  are  at  least  a  few  ani- 

mals present  during  the  winter  Francisco  N'lolina  (pers.  comm.,  2004)  informed 

us  that  "we  have  captured  Ixptonyctcrh  in  Hermosillo  (Centro  Rcologico)  m 
mid-February  visiting  Agaves.  We  have  also  captured  1-cptonyctehs  in  Febru- 

ary at  Rancho  San  Francisco  (between  San  Jose  de  Pimas  and  Tecoripa)  visitmg 

etchos  \Pachycerc us  pcctcn-ahoriginu })]]."  These  wmter  resident  Leptonycteris 
apparently  are  not  present  much  north  ol  Hermosillo  (K.  Krebbs,  pers.  comm. 
2004);  hence  they  are  absent  from  most  of  the  October  to  January  flowering 
period  ol  1.  arhorescens  var.  arborcsccns.  On  the  other  hand,  Choeronyctcris  is 
present  throughout  the  year  in  northern  Sonora. 

Much  less  is  known  about  Chocrojiycicris  because  it  is  not  a  colonial  spe- 
cies gathermg  in  maternity  colonies  like  J.cptonj'ctcri.s  (Hoffmeister  1986;  K. 

Krebbs,  pers.  comm.,  Sep  2004).  Some  individuals  remain  in  Arizona  and  north- 
ern Sonora  throughout  the  winter  (K.  Krebbs,  pers.  comm.,  Nov  2004),  although 

it  appears  that  the  majority  migrate  southward.  Their  young  are  born  m  late 
June  (I  lol  I  meister  f  986),  and  presumably  the  migrants  arrive  from  Mexico  near 
the  same  time  as  Lcpionyctcris.  Thus,  bats  may  utilize  I.  arborcsccns  on  their 

migration  north  through  Sonora,  but  do  not  appear  to  do  so  when  going  south. 
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ABSTRACT 

Ipomoea  scaania  IS  described  as  a  new  species  from  the  vicinity  ol  Guaymas,  Sonora^  These  plants 

arc  confined  to  the  Sierra  El  Aguaje,  although  they  perhaps  grow  in  other  nearby  unexplored  moun- 

tains. The  relationships  of  this  species  to  the  other  members  of  Ipomoea  series  Arhorescenles  are  dis- 

cussed, and  all  taxa  in  the  group  are  listed  and  ranges  given,  Ipomoea  seaania  brings  the  total  num- 
ber of  taxa  in  the  series  to  13  species,  with  I.  arhorcsccns  having  two  varieties  and  /.  paucijlora  and  I. 

wolcottiana  each  having  two  disjunct  subspecies, 

RF.SUMHN 

Sc  describe  Ipomoea  seaania  de  las  cercanias  de  Gua)'mas,  Sonora,  coino  una  especie  nue\'a,  Estas 
plantasse  cncuentran  restringidasa  la  Sierra  El  Aguaje,  auncpic  c{uizas  se  cncuentrcn  en  otras  sierras 

cercanas  sm  explorar  Se  discuten  las  relaciones  dc  csta  especie  con  otros  micmbros  de  Ipomoea  serie 

Arhoreseentes;  del  mismo  modo  se  listan  todos  los  taxa  del  grupo  y  se  proporcionan  sus  rangos  de 

distribucion.  Con  el  reconocimiento  de  Ipomoea  seaania  como  nueva  especie,  se  reconocen  un  total 

de  13  cspccies  en  cl  grupo,  dc  las  cuales  Ipomoea  arborescens  prcscnta  dos  variedadcs  e  I.  paiiciflora  e 

/.  woleoiliana  dossubespecies. 

When  Old  World  botanists  began  discovernig  morning  glories  in  the  New 

World,  most  species  they  lound  had  life  forms  like  the  twiners  Calystcgia,  Con- 
volvulus, and  Cuscuta  they  knew  at  home.  Their  concept  of  the  family  was  some- 

what broadened  when  they  lound  erect  and  sprawling  herbs  in  the  Americas, 
and  they  were  amazed  when  they  found  morning  glory  trees  (Austin  2004),  In 
1809,  fiumboldt,  Bonpland  and  Willdenow  called  the  first  known  tree  species 
Convolvulus  arborescens,  the  distinctions  between  Convolvulus  and  Ipomoea 

being  unclear  at  the  time.  These  trees  still  are  considered  "odd"  or  "unusual"  in 
the  family,  and  the  only  other  genus  in  the  family  that  achieves  tree  stature  is 
the  Malagasian  Humbertia  (cf.  Pichon  1947;  Deroin  1992).  Anatomically,  these 
American  trees  are  distinct  from  other  shrubby  and  woody  members  of  the 

family  (Austin  1971;  Cadquist  &  Hanson  1991;  McDonald  1992;  Deroin  2001), 
The  arborescent  species  oi  Ipomoea  in  the  New  World  have  long  been  of 

interest  to  the  people  who  lived  with  them.  Indigenous  people  use  several  spe- 
cies (Hersch-M.  1995;  Yetman  &  Felger  2002;  Yetman  &  Van  Devender  2001), 

and  the  chemistry  of  the  group  is  somewhat  distinctive  (Perez-A.  et  al,  1982, 
1983, 1992a,  b).  Three  of  these  alkaloids  (3a-(4-hydroxybenzoyloxy)tropane,  3a- 

SIDA21(3):1293-1303.2005 
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(4-incthoxybenzoyloxy)nortropane,  phyllalbinc)  are  considered  rare  constitu- 
ents, especially  in  the  genus  Ipomoca  (E.  Eich,  pers.  coimn.,  26  Jul,  2004).  01 

additional  interest  was  the  discovery  that  nectar-feeding  bats  are  at  least  sea- 

sonal I  lower-visitors  and  pollinators  m  some  species  (Butanda-C.  et  al.  1978; 

Carranza-G.  et  al.  1998;  Casas  et  al.  1999;  Fleming  et  al.  1998;  Hevly  1979;  Moreno- 
V.  et  al.  2000;  Nassar  et  al.  1997;  Newton  et  al.  2003;  Quesada  et  al.  2003;  Stoner 

et  al.  2003;  Turner  et  al.  1995;  Valiente-B.  et  al.  1997;  Wilkinson  et  al.  1996).  These 
bats  are  Chocwnyctcris  mcxicana,  Glossophaga  soncina,  and  Leptonyctens 

curasoac  (=  L.  sanborni,  L.  yerhabuenae).  The  Leptonyctens  has  been  listed  as 
endangered  in  the  United  States  (Reid  1997;  U.S.  Fish  and  Wildlife  Service  1997) 

since  30  September  1988.  (See  accompanying  paper  by  Austin,  Felger  &  Van 

Devender  p.  1283-1292  lor  discussion.) 
As  summarized  in  Table  1,  there  arc  13  species  in  the  American  series 

Arborcscentes  (Austin  &  Huaman  1996;  McDonald  1991;  McPherson  1981; 

Murguia-S.  et  al.  1995;  Carranza-G.  &  McDonald  2004).  Most  of  the  species  are 
conlmed  to  Mexico  and  nearby  Mesoamerica  (Austin  2001;  Austin  &  Huaman 

1996,  Austin  et  al.  in  preparation),  but  there  are  two  with  disjunct  subspecies  in 
western  South  America  (Austin  1982;  McPherson  1981). 

The  first  author  found  I.  seaania  in  Sonora  during  1980  and  again  in  1985 

and  located  additional  herbarium  specimens.  Although  we  talked  about  the 

plants  in  1989,  neither  of  us  had  the  opportunity  to  pursue  them  further  Fi- 
nally we  have  been  able  to  compare  the  known  taxa  with  these  plants. 

Regarding  morphology  and  range,  this  is  a  markedly  distinct  species  (Table 

1).  Using  the  key  in  McPherson  (1981)  these  plants  come  out  at  I.  chilopsidis. 

Leaves  on  the  two  are  the  most  obvious  distinction  on  herbarium  specimens. 

Both  have  narrow  leaves,  often  less  than  one  cm  wide,  but  they  are  10-20  cm 

long  in  /.  chilopsidii  and  only  4-8  cm  in  /.  seuania.  Flowers  are  large  (8-9.5  cm 

long)  in  /.  chilopsidis,  but  only  4-6  cm  in  I.  seacinia.  Furthermore,  the  overall 
architecture  of  the  plants  is  profoundly  different. 

Ranges  and  altitudinal  differences  also  are  pronounced.  Ipomoea  ch  i  lopsidis 

is  a  plant  of  "high  and  arid  craigs"  (Gentry  239J,  ARIZ)  of  the  Sierra  Madrc  Oc- 
cidental, ranging  I  rom  the  eastern  border  of  southeastern  Sonora  through  about 

half  of  the  southern  end  of  Chihuahua.  Near  the  border  between  Chihuahua 

and  Sonora  I.  ch  i  lopsidis  grows  at  1100-1800  m  in  oak  and  pine-oak  forest  (Gen- 
try 1942,  Martin  et  al.  1998).  On  the  other  hand,  I.  seaania  is  known  only  from 

the  vicinity  of  Guaymas  in  west-central  Sonora  where  it  grows  near  the  southern 
margin  of  the  desert  on  rocky  slopes  near  the  Gulf  of  Calilornia.  The  Guaymas 

region  uplands  are  more  than  1,000  m  lower  than  those  of  Chihuahua. 

All  records  lor  /.  scaania  arc  from  essentially  the  same  locality  below  ca. 

20  m  elevation  and  near  a  rc^ad,  except  one  collection  (Felger  80-36  el  a  1}  which 
is  from  a  nearby  canyon  probably  one  kilometer  eastward.  The  rugged  slopes 

immediately  above  this  area  have  yet  to  be  explored.  The  canyons  where  the 
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Table  1  .Taxa  in  series  tpomoea  series  Arborescentes  and  their  geograpliic  distributions. 

Ipomoea  arborescens  (Humb. 
G.  Don  var.  arborescens 

BonpI.exWilld,) 

Ipomoea  arborescens  var. pachylutea  Gentry 

Ipomoea  chilopsidis  Standiey 

Ipomoea  cupnnacoma  E.Carranza  &  J.A. 
McDonald 

Ipomoea  intrapilosa  Rose 

Ipomoea  murucoides  Roemer  &  Schultes 

Ipomoea  pauciflora  Martens  &  Galeotti  ssp. 

pauciflora 

Ipomoea  pauciflora  ssp.  vargasiana  (O'Donel 
McPherson 

Ipomoea  populina  House 

Ipomoea  praecana  House 

Ipomoea  pulcherrima  van  ooststrstroom 

(perhaps  not  a  member  of  series 
Arborescentes) 

Ipomoea  rzedowskii  Carranza,  Zamudio  & 

Murgui'a Ipomoea  seaania  Felger  &  D.F.  Austin 

Ipomoea  teotitlanica  McPherson 

Ipomoea  wolcottiana  Rose  var.  wolcottiana 

Ipomoea  wolcottiana  ssp.  calodendron 

(O'Donell)  McPherson 

Mexico  (Chiapas,  Coli ma,  Dura ngo, Guerrero, 
Jalisco, 

Mexico,  Michoacan,Morelos,Nayarit,Oaxaca, 

Puebia,  Queretaro,  Sinaloa,  Sonora) 

Mexico  (Chihuahua,  Sonora) 

Mexico  (Chihuahua,  Sonora) 

Mexico  (Guerrero,Jalisco,  Michoacan) 

Mexico  (Jalisco,  Nayarit,  Sinaloa,  Zacatecas) 

Mexico  (Aguascalientes,Chiapas,Distrito  Federal, 

Distrito  Federal, Durango,Guanajuato,Jalisco,Edo. 

Mexico,  Michoacan,  Morelos,  Nayarit,  Oaxaca, 

Puebia,  Queretaro,  Zacatecas),  Guatemala 

Mexico  (Guerrero,  Edo.  Mexico,  Michoacan, 
Morelos, 

Oaxaca,  Pubela, Veracruz),  Guatemala,  Honduras, 
Nicaragua 

Ecuador  (Loja), Peru  (Apurimac,Ayacucho,Cuzco), 

Bolivia? 

Mexico  (Chiapas, Guerrero, Oaxaca), Guatemala, 
Honduras,  Nicaragua 

Mexico  (Chiapas,Colima,Guerrero,  Edo.  Mexico, 

Michoacan,  Morelos,  Oaxaca),  Guatemala, 

Honduras,  Nicaragua 

Peru  (Apurimac) 

Mexico  (Guanajuato,  Hidalgo, Queretaro) 

Mexico  (Sonora) 

Mexico  (Oaxaca) 

Mexico  (Chiapas,  Colirna,  Guerrero,  Hidalgo, 

Jalisco,  Michoacan,  Morelos,  Oaxaca,  Puebia, 

Sinaloa, Tabasco, 

Veracruz), Guatemala,  El  Salvador,  Honduras 
Peru  (Piura,Tumbez) 

new  species  occurs  are  at  the  lower,  southwestern  flanks  oi  the  extremely  rug- 
ged Sierra  Hi  Aguaje  (Gentry  1949  called  it  the  Guaymas  Monadnoc,  see  Felger 

1999).  Although  there  has  been  extensive  botanical  exploration  in  the  region 

(e.g.,  Felger  1999;  Felger  et  al.  2001;  Gentry  1949),  the  higher  elevations  are  diffi- 
cult to  access  and  remain  nearly  unexplored  botanically.  These  higher  eleva- 

tions, as  well  as  the  nearby  and  vegetationally  similar  Sierra  Libre  and  Sierra  El 

Bacatete,  contain  extensive  areas  of  non-desert  vegetation  resembling  tropical 
deciduous  forest  (Burquez  et  al.  1999;  Felger  &  Lowe  1976). 
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In  general  appearance,  J.  scaan'ui  is  mosr  similar  to  I.  wolcotliana  and  J. 
i  nt  rapi  losa,  even  though  the  latter  two  species  are  trees  and  I.  seaania  IS  a  multi- 

stemmed  shrub  to  4  m.  Ipomoea  wolcottiana  grows  to  13  m  tall,  and  ranges  from 

Jalisco  to  El  Salvador,  whereas  Ipomoca  i  ntrapi  losa  reaches  10  m  tall,  and  grows 

from  southern  Sinaloa  to  Jalisco.  McPhcrson  (1981)  pointed  out  that  I. 

wolcotliana,  I.  paucijlora,  and  /.  populina  have  unusual  cylindrical  stigmas. 

Murguia-S.  (1995)  confirmed  only  the  presence  of  cylindrical  stigmas  (longer 
than  wide)  in  only  I.  pa ucifloya  and  I.  populi  na.  Instead  of  havmg  two  appressed 

lobes  that  create  an  elongate  stigma  like  the  other  two  species,  I.  wolcottiana 

has  lobes  that  are  elongated  laterally.  Thus,  while  technically  "cylindrical,"  it  is 
wider  than  long.  Ipomoca  seaania  exhibits  two  globose  stigmatic  lobes,  which 

is  typical  of  the  genus,  and  other  members  of  series  Arboresccntcs.  The  cylin- 
drical stigmas  of  f.  wokoitia  na  and  J.  pauciflora  seem  to  indicate  a  more  distant 

relationship. 

As  Burquez  et  al.  (1999)  and  Felgcr  (1999)  have  pointed  out,  the  Sierra  Hi 

Aguaje  is  notable  tor  containing  endemic  species  largely  allied  with,  and  pre- 
sumably derived  trom,  taxa  farther  south.  Climatic  variations  and  isolation  were 

probably  the  driving  forces  behind  divergence  of  those  numerous  endemic  spe- 
cies. In  addition,  many  species  in  the  Sierra  El  Aguaje  region  are  otherwise 

known  only  Irom  the  Baja  California  peninsula  (Felger  1999).  Mowcvcr,  no  ar- 
borescent Ipomoca  are  known  from  Baja  California. 

There  are  four  taxa  of  arborescent  Ipomoea  in  the  state  of  Sonora  (Table  f ), 

which  IS  the  northernmost  extension  of  the  series  (Burquez  et  al.  1999;  Felger 

1999;  Felger  et  al.  200f;  Felger  &  Lowe  f976;  Gentry  1949).  Ipomoca  scaania  and 

/.  arborcscens  arc  the  only  two  taxa  growing  in  the  Sonoran  Desert,  primarily  at 

the  southern  and  southeastern  "subtropical"  margin  of  the  desert. 

Ipomoea  seaania  Felger  &  Austin,  sp.  nov  (Fig.  l).  Tvi-i-  MHXICO.Sonora:  Municipio 

cic  C'ruaymas,  broad  canyon,  ca.  I  km  N  ot  Ikihia  San  Carlos  on  old  road  lo  Bahia  Algodones; 
27"57'32"N,  lll°03'45"\V,  rhyolitic  hillside,  ca,  5  m  above  canyon  bottom  with  riparian  vegeta- 

tion; shrub  2  to  3  in  tall;  in  lull  I  lower, corollas  white:  locally  common  on  steep  rock  hillsides. 

27  Feb  1985,  t'eJger  with  Robert  S,  Devinc  85-301  (.iioroTYPi::  UA;  Lsc:>TYPrs:  ARIZ,  ASU,  BRIT, 
CAS,  HCIB,  IRB,  K,  MHXU,  MO,  NY,  RSA,  Sl.^,  TEX,  UC,  US,  USON), 

Frute.x  ad  4  m  altus,  ramulis  dense  vel  sparsim  breve-piiosis  vel  glabris,  Foli,i  ovato-lanceolata  vel 

ovata,  2-8cm  loiiga,  1.5-2  em  lata,  basi  obiusa  vel  subtruneata,  apice  obtusa  vel  emarginata,  margine 
Integra,  glabra.  Inllorescentiae  a  brachyblastis  lateralis  productae,  uniflorae  rarus  billorac  vel 

trillorae,  pedunculis  ad  5  mm  longis,  pedicellis  florum  8-22  mm  longis,  Sepalis  12-17  mm  longis,  b- 

8  mm  latis.  Corolla  alba,  inlundibilirormis,  glabra.  4-6(-7)  cm  longa,  7-8  cm  diamctro;  stamina  5, 

antherisoblongis,sagitti(ormilnis,6-7  mm  longis;  stylus glaber,  3,0-4  cm  longus,siigma  biglobosum. 

Openly-branched  shrubs  1-4  m  tall,  with  many  woody  stems  branching  from 
the  base,  the  upper  twigs  sometimes  sinuous  or  moderately  spiraling,  some- 

times becoming  extremely  slender  Herbage  lai-gely  glabrous  or  glabratc  except 
newest  growth  densely  to  sparsely  short-pilose,  the  tnchomes  mostly  spreading. 
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Fig.  1.  /pomoeo  seaania.  A.  Distal  branch.  B.  A  spur-branch  leaf.  The  usual  long-shoot  leaves,  lower  on  the  stems  and 

present  during  the  summer  rainy  season,  are  usually  broader,  more  ovate  rather  than  lanceolate.  C.  Detail  of  spur- 

branch.  D.  Flowering  branch.  E.  Detail  of  bud  on  spur-branch.  F.  Detail  of  open  flower  on  spur-branch.G.  Open  corolla.  H. 

Detail  of  stamen. I.  Details  of  gynoecium. J.  Young  fruit.Drawn  from  the  Holotype(fe/5e/-iv/f/7/?o/;e/-fS.DewneS5-307). 
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Leaves  drought  deciduous,  lanceolate  to  ovate,  long-shoot  leaves  often  2-8  cm 

long,  the  blades  lanceolate  to  ovate,  1.5-2  cm  wide,  with  6-8(-10)  lateral  pairs 
of  primary  veins,  the  base  obtuse  to  subtruncate,  the  apex  obtuse  to  emargin- 
atc,  the  midrib  often  ending  in  a  short  mucrone,  blade  glabrous;  petioles  8-15(- 
20)  mm  long,  with  a  pair  of  glands,  usually  conspicuous,  at  junction  of  petiole 

and  blade  on  the  lower  leaf  surface.  Spur-branch  leaves  linear  to  linear  lan- 

ceolate, ol  ten  4-8  cm  long,  to  4-11  mm  wide,  with  6-10  lateral  pairs  of  primary 
veins,  base  obtuse  to  subtruncate,  the  apex  obtuse  or  blunt,  or  sometimes  shal- 
lowly  cmarginate,  the  midrid  often  ending  as  a  short  mucrone,  the  petioles  to 

2-9(-13.5)  mm  long.  Inflorescences  of  1-2C-3)  flowers,  appearing  solitary  but 
cymose  on  short-shoots  2-5  mm  long,  these  sometimes  with  a  few  small  leaves; 

bracts  5-8  mm  long,  quickly  deciduous,  broadly  oblong  with  an  obtuse  tip;  pe- 
duncles very  short,  to  5  mm,  the  pedicel  8-22  mm  long.  Sepals  12-17  mm  long, 

6-8  mm  wide,  broadly  lanceolate  to  mostly  ovate,  puberulous  to  villous,  the 
inner  surfaces  generally  more  densely  hairy  than  the  outer  surfaces,  the  tri- 
chomes  white,  appressed  to  mostly  ascending,  and  curly  to  straight.  Inner 

(adaxial)  sepals  obtuse,  the  surfaces  with  trichomes  0.15-0.6  mm  long;  outer 
(abaxial)  2  sepals  acute,  slightly  narrower  and  more  sparsely  pubescent  than 

the  inner  3,  the  trichomes  0.1-0.5  mm  long,  the  sepal  margins  scarious  and  gla- 
brous or  glabrate.  Corollas  showy,  funnel  form,  glabrous,  4-6  cm  long  and  7-8 

cm  wide,  white  with  yellowish  interplicae  and  a  maroon  band  at  inside  base  of 

the  tube.  Stamens  5,  with  4  filaments  25-26  mm  long,  the  fifth  stamen  23-24 
mm  long,  basal  4  mm  of  filaments  pubescent,  anthers  oblong,  sagittitate,  6-7 
mm  long,  pollen  spheroidal,  spmulose.  Ovary  glabrous,  3  mm  long,  the  style 

glabrous,  37-38  mm  long,  the  stigma  2-globose.  Flowering  January-March. 
Other  specimens  cxaniiiicd:  Municipio  dc  Guaymas:  Along  partially  paved  road  between  San  Caiios 

Bay  and  Catch-22  airstrip  N\V  ol  Guaymas.  desert  scrub  with  Sfenot  eretes,  Bu  rscra.  Pcu  byccreusja- 
Iroplid,  and  Acachi.  elevation  near  .sea  level,  shrub  to  3  m,  corolla  white,  infrequent,  5  jan  1983,  7;K 

Danui  23bO  iASU  128321);  on  road  outside  Bahia  San  Carlos,  open  shrub,  1-1,5  m  tall,  cliff  base  ui 

hardened  volcanic  soil,  NW  slope  in  association  with  Huphorhia  cewdeima.  Mtrsciftjiiiii  imuroptcyii, 

Acacid  wi/lui'ditintj,  elevation  10  m,  21  heb  1977,  Anie.'s  77-60(ARlZ  211499);  0,1  mi  N  of  north  end  of 

San  C;arlos  Bay.  west-lacing  slopes  above  bay,  elevat  loii  1 5  m.  27°37'N,  1 1 1  "03'\V,  Sonoran  l^esertscrub, 

shrub  2-3  in  tall,  fOOct  1985.  Fcl};cr8>l232,  with  t  tank  W.  Reichcnhachcr  {AR\Z  332087);  San  Car- 

los Bay,  W  of  Guaymas,  a  can)'on  one  mi  N  of  the  bay  near  Cerro  Los  Algodones.  along  the  road  to 

Rancho  l.a  Manga,  near  27''58'N,  11  l°04'W,  rcxky  volcanic  ndge  and  adjacent  stony  canyon  bottom, 

associated  with  BurscniPwsopuJalwpha.Cwionsoiiovac.Acacui  vvil/tmii and,  etc,  scai-ce  large  shrub 

about  12  It  high  with  many  stems  from  base,  on  floor  of  canyon  above  wash,  f  Is  white  with  yellowish 

star  pattern  and  maroon  band  in  throat,  ±  300  ft.  22  Mar  1983,  A,C.5(in(ic?-s 36.16 (ARIZ  245472, TEX); 

canyon,  ca.  4  km  NW  ol  Bahia  San  Cados,  steep  rocky  can\'on  with  dense  desertscrub,  shrub  1.8  m 

tall,  scattered,  not  common,  t  Sep  1980,  Uelger80-M\  with  L  b'mdlcy.S.  /-indlcy  (ARIZ  200443);  road 
between  San  Carlos  Bay  and  Catch-22  airstrip,  collected  in  desertscrub  with  Sicnoccrcus,  Bursera, 

Pachyicvcuijatropha.  Aiana.  /■iHUfniciJij.  (^pimf  id. /•crocactus;  elevation  near  sea  level,  small  tree  to 
3  m,  corolla  white,  rare,  8  Mar  1985,  l\,nicl  3986  (CAS). 
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The  plants  are  locally  common  on  rugged,  lower  slopes  ol  the  Sierra  El  Aguaje 
just  North  of  Bahia  San  Carlos;  on  rocky  volcanic  ridges,  steep  coUuvmm,  and 

rhyolite  slopes  of  canyon  sides  and  cliff  bases.  The  San  Carlos  region  is  under- 
going rapid  tourist  development  and  extensive  areas  of  natural  vegetation  are 

being  destroyed.  The  canyon  bottom  immediately  below  the  Ipomoea  seaania 
population  once  supported  a  dense  stand  of  subtropical  riparian  vegetation; 
this  was  destroyed  several  decades  ago  to  build  a  road  to  the  site  for  the  filming 

of  "Catch  22."  There  are  no  other  records  for  this  unusual  shrub. 
These  plants  grow  in  dense  desertscrub  with  ca.  60%  cover  of  perennials. 

Species  associated  with  the  type  collections  mclude  Ahutilon  incanum.  Acacia 
willardiana,  Agave  angustifolia,  Antigonon  leptopus,  Ayenia  jaliscana,  Burscra 

laxijlora,  B.  microphylla,  Cardiospcrmum  corindum,  Coluhrina  viridis,  Cordia 
parvifolia,  Coursetia  glandulosa,  Croton  sonorae,  Cylindropuntia  versicolor, 
Desnianthus  covillei,  Diphysa  occidentalis,  Euphorbia  ceroderma,  Ferocactus 
emoryi,  Fouquieria  diguetii,  Haematoxylon  hrasiletto,  Hechtia  moniana, 

Holographisvirgata,lhervilleasonoraeJatrophacuneata,Krameriasonorae,Lan- 
tana  velutina,  Lippia  palmeri,  Mammillariajohnstonii, M. swingle i,  Manihot  sp., 
Melochia  tomentosa,  Mimosa  distachya,  Nissolia  schotiii,  Opunlia  gossiliniana, 
Randiathurheri,RueUiacaliJornica,Sehastianiahilocularis.Slcnocereusthurhcri, 
and  Trixis  califormcus. 

Ipomoea  seaania  plants  are  generally  leafy  and  produce  vegetative  growth 

only  during  the  brief  summer-early  fall  monsoonal  rainy  season,  when  spo- 
radic thunderstorms  occur.  Occasional  late  summer  and  fall  hurricane-fringe 

storms  extend  the  growing  season.  Otherwise  the  plants  are  leafless  or  nearly 
so.  As  with  I.  arhorescens  in  the  Sonoran  Desert,  flowering  occurs  when  the  plants 
are  essentially  leafless.  Other  species  in  the  series  typically  retain  their  leaves 
while  flowering. 

Summer  monsoon  rains  and  occasional  hurricane-fringe  rains  at  the  end 
of  summer  and  early  fall  come  at  a  time  of  hot  weather,  but  these  hot-weather 

rains  are  highly  variable.  It  is  during  the  monsoon  season  when  most  long-shoot 
growth  occurs,  and  leaves  on  the  long-shoots  are  the  largest,  broadest,  and  have 
the  longest  petioles  (even  relative  lengths).  Other  arborescent  Ipomoea  in  Sonora 
likewise  do  not  flower  during  this  season  (Table  1).  Also  during  the  wet  season, 

abundant  leal  production  of  I.  seaania  occurs  on  numerous  short-shoots,  and 
these  leaves  are  smaller,  narrower,  and  with  shorter  petioles  in  comparison  to 

leaves  on  long-shoot  branches. 
Winter-spring  rains  are  unpredictable,  and  if  they  occur  when  the  weather 

is  warm  enough,  short-shoots  and  leaves  and  some  long-shoot  development  may 
occur.  However,  these  long-shoots  are  generally  small  in  comparison  to  those 
of  monsoon-season  growth.  Flowering  may  occur  from  fall  (October  and  No- 

vember) through  spring  (late  March,  perhaps  April). 
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Although  minor  frosts  may  occur  in  the  region,  the  habitat  on  the  rocky 

slopes  where  1.  scan  n  ia  grows  is  undoubtecll y  1  rost  1  ree.  The  weather  is  very  hot 

during  the  long  summer,  and  very  mild  even  m  winter,  and  warm  to  even  hot 

during  the  rest  of  the  year.  Mean  annual  rainfall  for  the  nearby  city  of  Guaymas 

is  around  275  mm,  based  on  data  taken  from  September  1968  to  February  1987. 

However,  as  is  usual  in  deserts,  there  is  considerable  variation  in  annual  rain- 

lall.  Maximum  temperature  occurs  in  August  (mean  40°C)and  miniirium  tem- 

perature is  injanuary  (mean  7°C,  with  absolute  minima  of  1°C  \n  1973  and  1987) 
(Coinision  Nacional  de  Agua,  Hermosillo). 

Some  herbarium  curators  have  the  view  that  non-flowering  specimens  lack 

value.  Tor  the  general  user,  perhaps  the  curators  are  correct,  but  for  the  special- 
ist, sterile  specimens  often  provide  data  that  otherwise  are  available  only  on 

living  plants  at  specific  seasons.  Without  preserved  examples  of  these  tempo- 

ral variations  the  data  derived  frotn  fertile  herbarium  specimens  is  often  lim- 

ited at  best.  We  lament  the  general  lack  of  good  x'cgetative  specimens  of  ar- 
borescent morning  glories. 

The  new  species  occurs  at  the  northern  boundary  ol  the  original  home- 
lands ol  the  Yoeme  (Yaqui)  people.  The  species  name  derives  from  Sea  An  ia,  the 

Yoeme  concept  of  the  Flower  World,  the  place  v^diere  life  begins.  Sea  Ania  was 

created  after  Yo  A}]ia  (the  Enchanted  WoHd)  and  after  people.  Sea  Ania  is  in  all 

lilc,  in  a! I  creatures,  overseeing  nature,  including  the  rivers,  the  wind,  the  clouds, 

ocean,  rain,  sun,  moon,  sky,  and  stars.  Sea  Ania  is  Huya  Ania  (Wilderness  World) 

i  n  flower  The  Flower  World  is  the  living  beauty  of  this  world,  the  natural  world. 

Sea  Ania  is  the  final  resting  place  of  the  Yoemen  (Yaqui  people).  Yoeme  artists 

use  tlowcrs  in  their  artwork  to  represent  Sea  Ania  (Evers  &  Molina  1987). 
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ABSTRACT 

The  37  currently  recognized  species  ol  Liat  ris  are  placed  in  lormal  positions  within  an  inlrageneric 

taxonomic  system  modified  from  one  proposed  by  Gaiscr  in  \^Hb.  Five  sections  arc  recognized:  (1) 
sect,  Liatris  (including  sen  Liafns,  ser  PunLtatac.  and  ser  Elegantes),  (2)  sect,  Vorago  Nesom,  sect. 

nov„  (3)  sect,  Suprago  (Gaertner)  DC,  (4)  sect,  Pilifilis  Nesom,  sect,  nov.,  and  (5)  sect,  Graminifolium 

Nesom,  sect,  nov.  (including  ser.  Gavbcrae.  ser  Paucijlonic,  ser.  Virgatae,  ser  Gnnninijohae.  and  ser 
Scanosae). 

RE5UMEN 

Las  37  especies  usualmente  reconocidas  dc  lAal  ris  se  colocan  en  posiciones  lormalcs  en  un  sistema 

taxonomico  inlragenerico  modificado  a  partir  del  propuesto  por  Gaiscr  en  194('),  Se  reconocen  cinco 
secciones:  (1)  sect.  Licit  ris  (que  incluye  las  ser  Liat  ris,  ser  Pnnctatae,  y  ser.  Elegantes),  (2)  .sect,  Vorago 

Nesom.  sect,  nov,  (3)  sect.  Suprago  (Gaertner)  DC.,  (4)  sect.  Pilifilis  Nesom,  sect,  nov,  y  (5)  sect, 

Graminifolium  Nesom,  sect,  nov  (including  ser.  Garherac,  ser.  Paucijlorae,  ser  Virgalae.  ser 

Graminifoliac,  y  ser  Scariosae). 

Gaiser  (1946)  provided  the  only  taxonomic  overview  of  the  genus  Liatris  since 

reviews  by  de  Candolle  (1836)  and  Gray  (1884).  Regional  treatments  by  Alex- 
ander (1933),  Fernald  (1950),  and  Cronquist  (1980)  included  most  or  many  of 

the  species,  and  recent  studies  have  investigated  various  taxonomic  problems 

(Godfrey  1948;  Menhusen  1963;  Cruise  1964;Johnson  1971;  Thomas  1975;  Bowles 
et  al.  1988;  Pyne  &  Stucky  1990;  Stucky  &  Pyne  1990;  Stucky  1991, 1992;  Godt  & 

Hamrick  1996;  Allison  2001;  Nesom  &  O'Kennon  2001;  Anderson  2002;  May- 
field  2002;  Krai  &  Nesom  2003;  Gandhi  et  al.  2003;  Nesom  &  Stucky  2004;  Ward 

2004;  Nesom  2005a,  2005b).  Apart  from  Gaiser's  monograph,  however,  only 
Alexander  and  Fernald  formally  arranged  species  into  infrageneric  groups.  King 

and  Robinson  (1987)  offered  pertinent  observations  regarding  possible  relation- 
ships withm  the  genus  but  did  not  attempt  to  provide  a  formal  infrageneric 

taxonomic  structure.  Observations  made  in  connection  with  preparation  of  a 

species-level  taxonomic  treatment  of  Liatris  (Nesom  2005a)  for  the  Flora  of 
North  America  volumes  are  formalized  here  toward  additional  perspective  on 

interrelationships  within  the  genus. 

The  closest  relatives  of  Liatris  are  Carphephorus  Cass.  (7  species;  includ- 

ing Litrisa  Small— 1  species  and  Trilisa  (Cass.)  Cass.— 2  species),  Garheria  A. 

SIDA21(3):1305-1321.2005 
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Gray  (1  species),  and  Hartwrightia  A.  Gray  ex  S.  Wats.  (1  species),  which  (with 

Llatris)  constitute  subtribe  Liatrniae  King 6a:  H.  Rc^binson  of  tribe  Eupatorieae 

Cass.  (King  &  Robinson  1987).  SpeciaHzations  of  Hunwrightia  apparently  ob- 
scured an  understanding  ol  its  relationship  until  the  study  of  Robinson  and 

King  (1977).  The  Liatrinae  is  essentially  restricted  to  the  eastern  and  southeast- 
ern U.S.A.;  one  species  (Liatris garheri)  occurs  on  the  Bahama  islands  as  well  as 

in  Florida  and  several  species  are  essentially  Great  Plains  entities,  one  of  them 

reaching  into  northern  Mexico.  The  subtribe  is  a  well-defined  group,  charac- 
terized by  the  following  features:  base  chromosome  number  of  x  =  10;  leaves 

alternate,  usually  in  a  basal  rosette,  at  least  in  early  stages  (fide  King  &  Robm- 

son  1987);  corollas  rose-purple,  with  cells  laxly  subquadrate  to  short-oblong 

and  usually  without  sinuous  walls,  lobes  mamillose  or  papillose  on  inner  sur- 
taces;  carpopodium  indefinite  or  lacking;  cypselar  duplex  trichomes  with  cells 

diverging  from  near  the  base;  and  pappus  bristles  with  barbels  indefinitely  (vs. 

linearly)  arranged.  Within  the  Liatrinae,  Liatris  is  characterized  by  its  usually 

cormose  habit,  usually  spiciform  to  racemiform  capitulescence,  relatively  long 

corolla  lobes  (long  lobes  also  are  characteristic  of  Garheria),  and  oblong-ovate 

and  apically  rounded  (non-retuse)  anther  appendages  (also  found  in  Trilisa). 
Concepts  ot  the  other  genera  have  been  generally  accepted,  except  lor 

Carphephorus. 

Most  recent  authors  (e.g.,  Hebert  1968;  Correa  &  Wilbur  1969;  Cronquist  1980) 

have  treated  Carphephorus  broadly  to  include  Litrisa  and  Trilisa.  Radford  et  al. 

(1968),  in  contrast,  treated  Carphephorus  and  Trilisa  separately,  and  King  and 

Robinson  (1987)  opted  for  narrower  generic  concepts,  observing  that  (p.  279) 

"the  broader  concept  of  Carphephorus  [sensu  lato],  though  natural,  is  difficult  to 

define  in  contrast  toLiatris"  and  that  "actual  differences  between  Carphephorus, 
Trilisa,  and  Litrisa  have  been  underestimated  by  the  various  authors  favoring 

synonymy."  A  molecular-phylogenetic  study  (Schmidt  &  Schilling  2000), 
which  included  twospeciesof  Trilisa  (C odoratissimus and  C paniculatus),  two 

oi  Carphephorus  sensu  stricto  (C.  pseudoliatris  and  C.  corymhosus),  and  three 

of  Liatris,  suggests  that  C  pseudoliatris  is  more  closely  related  to  Liatris  than 

to  the  others,  but  too  few  species  of  Liatrinae  were  included  to  make  this  a  reli- 

able conclusion.  A  preliminary  report  on  Liatrinae  phylogeny  (Schilling  &  Cox 
2000)  appears  to  confirm  the  phylogenetic  distinction  of  Trilisa  and  Litrisa. 

King  and  Robinson  (1987,  p.  272),  observed  that  "the  genus  LitUri.s  stands  un- 

mistakably outside  of  the  complex  including  Carphephorus,  Litrisa,  and  Trilisa.^' 
The  evolutionary  and  taxonomic  coherence  of  LicUri.s  is  supported  by  the 

apparent  ease  with  which  hybrids  are  formed  between  species.  A  pattern  of 

occurrence  is  not  evident.  Interspecific  hybrids  within  Liatris  have  been  re- 

ported across  sectional  boundaries  (as  delimited  here)  within  Liatris:  Suprago- 
Graminifolium  (Gaiser  1946;  Hadley  &r  Levin  1967;  Levin  1967);  Liatris- 

Grar}^inifolium,  Liatris-Pilijilis,  and  LiatrisSuprago  (Gaiser  1951;  Hadley  & 



NESOM.INFRAGENERIC  CLASSIFICATION  OF  LIATRIS  1307 

Levin  1967;  Levin  1973);  and  Liatns-Vorago  (Allison  2001;  Maylield  2002;  Hardig 

et  al.  submitted).  A  list  of  Liatns  interspecific  hybrids  and  their  putative  par- 

ents IS  given  in  the  FNA  treatment  (Nesom  2005a).  There  is  no  readily  appar- 
ent morphological  evidence,  however,  that  hybridization  has  occurred  between 

species  of  any  of  the  generic-level  taxa  of  Liatrinae,  including  the  segregates  of 
Carphephorus. 

Overview  of  Liatris  infrageneric  taxonomy 

Alexander  (1933)  did  not  assign  rank  to  species  groups  that  he  recognized  for 
Laciniaria  (=  Lacinaria  =  Liatris).  Gaiser  (1946)  used  the  conventions  initiated 

by  Alexander  (plural  adjectives  lor  group  names)  but  modified  the  species  con- 
stitution for  some  of  the  groups.  Although  she  specifically  referred  to  the  spe- 

cies groups  as  "series"  (placed  within  tw^o  sections)  (Table  1),  Gaiser  did  not  vali- 
date the  infrageneric  nomenclature  by  providing  Latin  diagnoses  lor  the  groups, 

nor  did  she  make  direct  or  indirect  reference  to  Alexander's  names.  Fernald 
(f950)  credited  Gaiser  as  combining  author  of  the  names  she  had  proposed  at 

the  rank  of  series,  using  unranked  basionyms  of  Alexander  from  1933. 

The  current  study  arranges  37  species  of  Liatns  in  f  ive  sections.  Figure  1  is 

essentially  a  diagrammatic  representation  of  the  classification  presented  be- 
low, or  it  might  be  read  as  an  essentially  unresolved  cladogram.  A  lew  phyletic 

generalizations  are  noted  in  the  following  discussion,  but  lack  of  morphologi- 
cal evidence  limits  resolution  ol  relationships. 

Among  the  five  sections,  sects.  Liatris  and  Vorago  have  a  more  western  dis- 
tribution (essentially  extra-Floridian,  extra-Atlantic)  and  constitute  a  lineage 

characterized  by  a  distinctive  foliar  feature—the  margins  are  distinctly  whit- 
ish-thickened and  the  surface  of  this  tissue  is  minutely  pebbly-scabrous,  an 

apparently  speciahzed  feature  not  occurring  elsewhere  in  the  genus  or  Liatrinae. 
Sect.  Liatris  is  the  only  group  within  the  Liatrinae  with  plumose  pappus  bristles 

and  is  interpreted  here  as  monophyletic  on  the  basis  of  this  apparent  syna- 
pomorphy  The  level  of  morphological  differentiation  among  the  three  series 
of  sect.  Liatris,  however,  is  greater  than  among  the  groups  treated  here  as  series 
within  sect.  Grar}iinifolium. 

Sects.  Gramini/o/ium,5uprago,  and  Pi  I  i/i  lis  have  been  considered  together 
to  constitute  sect.  Suprago  (Gaiser  1946;  King  &  Robinson  1987;  presumably 
characterized  by  the  shared  plesiomorphy  of  barbellate  pappus  bristles),  but 
no  specialized  morphological  feature  is  evident  that  would  link  these  groups  as 
a  single  clade.  Gaiser  recognized  ser  Pycrwstachyac,  ser.  Spicatae,  and  ser. 
Tenuijoliae  as  distinct  groups,  but  the  first  two  are  treated  here  without  formal 
rank  within  sect.  Suprago.  The  two  species  of  ser  Tenuijoliae  zre  treated  here  as 
sect.  Pilifilis.  Sect.  Graminijolium  includes  the  species  that  have  an  internally 

pilose  corolla  tube  (with  exceptions,  as  noted  below):  within  the  section,  ser. 
Scaruisae  and  ser  Graminifoiiac  were  recognized  as  lormal  groups  by  Gaiser, 
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Tabu  l.Gaiser's  classification  (1946)  of ! latris. 

Section  Euliatris 

Ser.  Elegantes:  L  elegans 

Sei.  Punctatae:  L  punctata,  L.  densispicata,  L  mucronata,  L  angustifolia,  L.  bracteata 

Ser.  Cylindraceae:  L  cymosa,  L.  ohiingerae,  L.  cylindracea 

Ser.  Squarrosae:  L  squarrosa 

Section  Suprago 

Ser.  Spicatae:  / ,  spicata,  L.  landfoha,  L.  microcephala,  lAJcldota,  L.  garbed 

Ser.  Pycnostachyae:  Lpycnostoc/iyo 

Ser.  Graminifoliae:  L graminifolia,  L.  hellen,  L  regimontis,  L  gracilis,  L  turqida 

Ser.  Pauciflorae:  L.  chapmanii,  L.pauciflora,  L.  secunda 

Ser.  Tenuifoliae:  L  tenuifolia,  L  laevigata 

Ser.  Scariosae:  / ,  scarlosa,  L.  aspera,  L  scabra,  L.  ligulistylis,  L.  borealis,  L.  earlei 

although  the  species  compositions  of  both  are  modified  here;  additionally,  ser. 
Virgatae,  ser,  Pauciflorae,  and  ser  Garbeme  are  recognized  as  constituents  of 
sect.  Graminifolium  in  the  current  classification. 

Morphological  trends 

Parallel  trends  in  inc:)rphological  speciahzation  can  be  observed  within  Liut  ns. 

Although  the  other  genera  of  Liatrinae  produce  heads  in  coryinbiform  arrange- 
ments, the  ancestral  arrangement  within  Liatris  apparently  is  spiciform  to 

racemiiorm,  and  the  open,  broadly  corymbiform  capitulescences  of  L. 

ohiingerae  (sect.  Graminijolium)  and  L  cymosa  (sect.  Liatris)  are  interpreted 

here  as  independently  and  secondarily  derived.  As  observed  by  King  and  Rob- 
inson (1987),  a  nearly  complete  reduction  of  the  anther  appendages  seems  to 

have  been  correlated  with  these  modifications  in  head  arrangement  (append- 
age reduction  also  has  occurred  in  L.  clcga  ns);  increase  in  head  size  also  has  been 

a  concomitant.  Marked  increase  m  head  size  also  has  occurred  in  ser  Punctatae, 

and  size  of  heads  (especially  as  gauged  by  number  of  florets)  often  varies  widely 

among  species,  particularly  m  sect.  Graminijolium.  Parallel  foliar  venation  ap- 
parently has  developed  independently  m  sect.  Liatris  and  sect.  Suprago.  Re- 

duction or  loss  of  glandular  punctation  has  occurred  m  sect.  Suprago,  several 
groups  ol  sect.  Graminijolium,  sect.  Liatris,  and  sect.  Vorago.  Elongation  of  the 
putatively  primitive  conn  has  occurred  independently  in  sect.  Liatris  (e.g.,  L. 
elegans,  L.  punctata),  sect.  Suprago  (e.g.,  L.  pycnostachya  van  lasiophylla,  L. 
spicata), and  sea. G rami ni folium  (e.g., L.garbcr;,L.,S(;jvdnncn.sis). Chromosome 
numbers  in  Liatnsimd  Liatrinae  are  mostly  2n  =20  (Gaiser  1949, 1950a,  1950b); 

within  L((i(  ris,  polyploidy  occurs  in  ser  Pu  nctatae  (sec  below)  and  perhaps  other 
groups. 
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sect.                                   ggj.j 

Graminifolium                             Suprago 
sect, 

Pilifilis 
sect. 

Liatris 
sen.              scr.              ser.             ser.             ser. 

Scariosae  Graminifoliae  Virgatae    Pauciflorae  (iarbcrac 
ser. 

Tiatris 
ser. 

Punctatae 

sect,  Vorago 

Fig.  1 .  Infrageneric  taxonomic  structure  of  Liatris. 

Corms  or  roots? 

Interpretation  of  the  morphological  nature  of  the  perennating  structures  of 
Liatris  and  their  descriptive  terminology  have  been  inconsistent.  Gaiser  (1946, 

p.  168-169)  interpreted  them  as  thickened  underground  stems  and  referred  to 

them  as  corms.  She  noted  that  "During  the  first  summer  of  the  seedlmg's  growth 
there  develop  a  few  radical  leaves  above  what  appears  as  a  slightly  thickened 

tap-root,  but  at  the  end  of  the  season  an  apical  bud  is  developed  from  a  small 
crowLi  and  this,  in  the  second  year,  produces  the  first  flowering  stalk.  During 
successive  summers  the  stem  thickens,  becoming  globular  or  remaining  ovoid 

in  most  species. ..."  She  referred  to  the  more  elongate  structures,  such  as  pro- 

duced by  L.  punctata,  both  as  "rhizomes"  and  as  "rootstocks"  and  also  was  in- 
consistent in  description  of  the  globose  structures:  lor  example,  she  noted  for 

L.  spicata  (p.  178)  "Rootstock  globose  in  young  plants,  enlarged  and  shallow  in 
old  plants  by  separation  of  parts  permitting  considerable  vegetative  propaga- 

tion." Other  botanists  also  have  described  them  variously:  Gray  (1884),  "a  tu- 

berous or  mostly  globose  and  corm-like  stock;"  Fernald  (1950),  "a  roundish  corm 
or  tuber  ... ;"  Bailey  and  Bailey  (1976),  "a  corm,  or  less  often  ...  a  rhizome  or  an 
elongated  root  crown;"  Cronquist  (1980),  "a  thickened,  usually  cormlike  root- 
stock"  but  noting  that  they  appear  to  have  characteristics  of  both  corm  and 

root;  King  and  Robinson  (1987),  "a  thickened,  usually  corm-like,  penetrating 
rootstock ..."  Kerster  (1968)  and  Levin  (1973)  made  age  estimates  of  Liatris  indi- 

viduals by  counting  annual  growth  rings  from  radial  sections  of  "corms,"  but 
they  did  not  detail  their  interpretation  of  them  as  stems  rather  than  roots;  an- 

nular secondary  growth  may  occur  in  both  kinds  of  organs. 
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While  these  structures  Cjuickly  become  woody  and  nodes  are  diflicult  to 

discern,  they  are  here  regarded  as  corms  and  rhizomes,  rather  than  roots  with 

adventitious  buds,  because  of  several  reasons.  (1)  New,  ascending-erect  stems 
may  be  produced  Irom  various  lateral  points  (nodes)  of  somewhat  elongated, 

vertically  oriented  corms.  From  the  somewhat  flattened  tops  ot  older,  much 

enlarged  corms  (e.g.,  in  L.  punctata  var.  mucronata),  up  to  30  buds  (stems)  are 

sometimes  produced.  (2)  In  some  taxa  there  are  various  stages  of  transition  be- 

tween the  globose  structures  and  much-elongated  structures,  which  appear  to 
function  as  horizontal  rhizomes.  Such  elongation  can  be  observed  in  Liatris 

pycnostachya  var  lasiaphylla  and  L.punclala  var  punctata.  Some  ol  the  longer 

rhizomes  produce  new  erect  stems  at  intervals;  the  lowermost  portions  of  such 

new  stems  may  expand  in  circumlerencc,  become  woody,  and  appear  like  cau- 
dex  branches.  (3)  All  ol  the  other  Liatnnae  (except  perhaps  the  shrubby 

Garbcria)  apparently  produce  rhizomes  with  fibrous  roots.  In  some  species  ol 

Carphephorus,  there  is  little  il  any  rhizome  and  the  steins  and  fibrous  roots 

originate  from  the  highly  condensed  crown  area.  A  taproot  is  never  evident, 

except  perhaps  very  early  in  ontogeny,  as  noted  above  by  Gaiser  lor  Liatris. 

CLASSIFICATION 

Liatris  Gaertner  ex  Schreb.,  Gen.  Pi.  2:542.  1791  (nom.  cons.).  Typr  species:  Uatris 

sijUiinvsa  (1  .)  Mich.x.  =  Scnuinin  Mjuarivsa  1..  (lyp.  cons. J 

Laciriciiia }.  Hill,  Veg.  Syst.  4  (ed.  2j:49,  t.  46.  1762  (nom,  rej.);  non  Laciniaria  ).  Hill  (1769),  an 

orthographic  variant.  Lectotyph  (J.  Hill,  1  Ion.  Kcw,  70. 1769),  Liatris  squarrosa  (L.)Michx. 

I'silothamnus  Ncckcr,  tilcm,  Boi.  l.b'-X  1790(,noni,  inval). 
Supidi:,i>  Gaertner,  rruct.  Scm.  PI.  2(3):4t^2. 1791,  I.HCTOTYPE:  (Cassini,  Diet,  Sci  Nat.  tI:384,  1827). 

I  tut  I'is  ̂ pu  iitd  (I.,)  W'llki, 

CahtsiclinLi  D  Oon  m  Sweet,  Bnt,  Flower  C^ird.  ser  2,  2:184.  1833.  TYPE  SPECIES:  l.'uHns  eicgans 
(Walter)  Mielix, 

Ammopursus  Small,  Bull,  Torrey  Bot,  Club  51:392,  1924,  Type  SPiiCirs:  LiatmobUn^^^crac  (Blake) 
B,L.  Rob. 

Kb.Y  TO  TllF  SECTIONS 

1.   Leaf  margins  whitish,  thickened,  and  minutely  scabrous;  phyilaries  foliaceous  and 

subequal  to  weakly  or  strongly  graduate,  hyaline  margins  absent  or  extremely  nar- 
row (apices  hyaline  in  ser. /i/egonfes);  pappus  bristles  plumose  or  barbellate. 

2.  Pappus  bristles  plumose.   1.  Sect. Liatris 

2.  Pappus  bristles  barbellate,   2.  Sect.Vorago 

1.   Leal  margins  greenish,  slightly  thickened  or  not,  smooth;  phyilaries  not  foliaceous, 

usually  strongly  graduate,  usually  con-ipietely  bordered  by  purplish,  hyaline  mar- 
gins; pappus  bristles  barbellate. 

3.  Basal  and  lower  cauline  leaves  3-5-veined,  parallel  venation  of  basal  leaf  bases 

persistent  as  fibrous  vestiges;  corolla  tubes  glabrous  within.     3.  Sect.Suprago 

3.  Basal  and  lower  cauline  leaves  1  veined,  parallel  venation  of  leaf  bases  usually 

not  persistentTibrous;  corolla  tubes  glabrous  or  pilose  within, 

4.  Corolla  tubes  glabrous  within,  stems  glabrous;  staminal  filaments  pilose. 

  4.  Sect  Pilifilis 
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4.  Corolla  tubes  pilose  within,  or  if  glabrous  (in  L.  ligulistylis,  L.  scanosa,  L. 

microcephala.L.ohlingerae,  and  L.garberi')  then  stems  puberulent  to  puberu- 
lent-pilose;staminal  filaments  glabrous.      5.  Sect.Graminifolium 

1.  Section  Liatris.  Twe  speciys:  Ual  lis  squarvo^^a  (L.)  Michx. 

Leaves  3-5^veined;  leaf  margins  thickened,  whitish,  and  minutely  pebbly-sca- 
brous; parallel  venation  ot  leaf  bases  not  iibrous-persistent;  laminae  punctate- 

glandular  to  weakly  punctate-glandular  Capitulescence  mostly  racemoid- 
spiciform,  cymoid  in  one  species  ol  ser  Punctatae  (heads  commonly  solitary  in 
L.  compacta).  Heads  sessile  to  subsessile  or  pedunculate.  Involucres  cylindric  to 

campanulate-cylindric;  phyllaries  indurate  to  thin-herbaceous,  appressed  to 
loose  or  spreading,  apices  rounded  to  acute  or  acuminate,  green  or  petaloid, 

margins  usually  without  a  scarious  border.  Corolla  lobes  hispid-hirsute  or  gla- 
brous on  adaxial  surface;  corolla  tubes  glabrous  within;  staminal  filaments  gla- 

brous. I^appus  bristles  plumose. 

Species  of  sect.  Liatris  are  characterized  by  white-indurate,  minutely  sca- 
brous leaf  margins,  cylindric  heads  with  foliaceous,  subequal  phyllaries 

(strongly  to  weakly  graduate  in  ser  Punctatae),  plumose  pappus  bristles,  and  a 
primarily  central  North  American  distribution. 

KEY  TO  THE  SERIES 

1.  Leaves  with  3-5  parallel  nerves;leavesand  phyllaries  weakly  glandular-punctate  or 
not  at  all;  phyllaries  weakly  graduate  lo  subequal,  usually  loose  and  spreading 

(strongly  graduate  and  appressed  in  L.cylindracea),  apices  green; corolla  lobes  hispid 

on  adaxial  surface.    1  a.  Ser.  Liatris 

1.   Leaves  1 -nerved;  leaves  and  phyllaries  glandular-punctate;phyllaries  strongly  gradu- 
ate and  appressed  or  subequal  and  loose  or  spreading;corolla  lobes  glabrous. 

2.  Phyllaries  not  foliaceous,  strongly  to  weakly  graduate,  mostly  appressed,  apices 

green   lb.  Ser  Punctatae 

2.  Phyllaries  somewhat  foliaceous,  weakly  graduate  to  subequal,  loose  or  spread- 
ing,apices  petaloid.      1c.  Ser.Elegantes 

la.  Series  Liatris.  Jyni  species:  Liat  ns  ̂ qnayrosa  (1.)  Michx. 

Lacinaria  unranked  Squurwsac  Alcx;indcr  m  Small,  Man.  Southeastern  Fl.  1331. 1933. 1.iatris  ser. 

Squanvsae  (Alexander)  Gaiser  ex  Fernald,  Gray's  Man.  cd.  8, 1375.  1950.  TYPE  Sl'Hc  ll:s:  I.ial  ris 
squarrosa  (L.)  Michx. 

Lialns  sect.  Euliatri.s  scries  Squarwsac  Gaiser,  Rhodora  48:393.  1946  (nom.  nud.,  without  latin 
descr). 

L!aIri.ssect.Ei(Iiatri.sseriesCylnki)(.((Ci(i'Gaiser,  Rhodora  48:373. 1946  (nom.  nud.,  without  Latin 
descr). 

Liatn.sser  Cylindrdccae  Gaiser  ex  Fernald,  Grays  Man.ed.  8, 1375. 1950  (nom.  nud.,  without  Latin 
descr). 

Leaves  3-5-nerved.  Phyllaries  foliaceous,  weakly  graduate  to  subequal,  loose  or 
spreading,  apices  green.  Corolla  lobes  hispid  on  adaxial  surface. 

Speciesincluded— Liatris  compacta  (Jorrey&s:  A.Grd.y)RYdh.,L- cylindracea 
Michx.,  L.  hirsuta  Rydb.,  L.squarrosa  (L.)  N4ichx. 
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The  Strongly  graduate,  appressedphyllariesol  Liatr is c ylind  racea  'dvc  simi- 
lar to  those  ol  ser  Pu  nctatac,  but  the  3-5-veined  leaves  and  hirsute  coroUa  lobes 

of  ser  lAati'is  make  this  a  strongly  defined  and  easily  recognizable  group  within 

the  'western'  clade  (which  has  white-indurate,  minutely  scabrous  leal  margins 
and  plumose  pappus  bristles). 

lb.  Series  Punctatae  (Alexander)  Gaiser  ex  Fernald.  Lminana  umanked  Pum-tatac 
Alexander  in  Small,  Man.  Southeastern  Fl.  1331. 1933. /.Jti(  li.sser.  Pundti  (c(e(  Alexander  )Gai.ser 

ex  Fernald,  Gray's  Man,  cd.  8, 1375,  l'-)50.  Typi-:  lAUtriipuiKUita  1  look, 

J.idlri.ssect,  /•-u/i(f(ri,sscriesPun((((((k'Gaiser,Rhodora48:34(i.l'-H6(nom.nud,.  without  1. at  in  descr). 

Leaves  .l-nerved.  Phyllaries  not  toliaceous,  strongly  to  weakly  graduate,  ap- 
pressed  to  slightly  loose,  apices  green.  Corolla  lobes  glabrous. 

Species  included —Liatris  aestivalis  Nesom  &  O'Kennon,  L.  bracteata 

Gaiser,  L.  cymosa  (H,  Ness)  K.  Schum.,  L.  glandulosa  Nesom  &  O'Kennon,  L. 

punctata  1-look.  (including  L  mucwnata  DC.  and  L.  dcnsispicata  iBush]  Gaiser). 

Ser  Punctatae  apparently  is  the  only  group  ot  Liatrinae  in  which  polyp- 
loidy is  prevalent  (Gaiser  1950b,  .1954).  Hxcept  lor  L.  punctata,  which  ranges 

from  Canada  into  northern  Mexico,  the  species  are  largely  Texas-centered.  Sev- 
eral taxonomic  problems  remain  to  be  resolved  within  L.  punctata  sensu  lato. 

Ic.  Series  Elegantes  (Alexander)  Gaiser  ex  Nesom,  comb,  et  stat.  nov.  B.asicinym: 

LiU'iihiriii  unrankcd  Elc\\cnitcs  Alexander  in  Small,  Man,  Sotitheastern  Fl,  1331.  IQ^^.  Tvi'H 
SPCCll'S:  l.i((tri.st-|(;L;(iii.s  (Walter)  Michx, 

Liatrissect.  Euliatris  series  Elegantes  Gaiser,  Rhodora  48:340. 1946  (nom.  nud.,  without  Latin  descr). 

Calostelma  D.  Don  in  Sweet,  Brit.  Flow,  Gard,  ser  2, 2:184, 1833. Type  sphichs:  Liatris  elegans  (Walter) 
Michx. 

Leaves  l-nerved.  Phyllaries  toliaceous,  weakly  graduate  to  subec[ual,  loose  or 
spreaduig,  apices  petaloid.  Corolla  lobes  glabrous. 

Species  included.— Li  tit  rise/ cgdn.s  (Walter)  Michx. 

2.  Section  Vbrago  Ncsom,  sect.  nov.  TxPF.sPV.cws.LuUnsoh^otcphalu).  Allison. 

Folia  l-ncrvia(.l..i)!ig(itt'p/7ci/a)vel  Icniter  l-3-nervia(L.  (enui.s);marginesincrassati,candidi,scabrelli; 

nerx'atura  parallella  basium  foliornm  non  iibrosi-persistens.  Capitulescentia  spiciformis  (L.  tenuis) 

autcymilormiseapitulis  l-alR(uot  (/^oiitjiii  ci'luduj,  t^apitulasessiles  vcl  subsessiles  vel  pedunculata. 
hivoluera  campanulaticylindrica,  phyllaria  indurata.  virida,  plerumque  incohaerentia  vel  patentia, 

sine  marginibusangustishyalinis,  apicibusacutis  velacuminatis-Corollae  lobisglabris,  tubisglabris 

interne;  stamina  f  ilamentis  glabris.  Pappus  setis  plerumque  barbellatis. 

Leaves  1-veined  (L.  oligocephala)  or  1-  to  weakly  3-veincd  (L.  tcnui.s);  leaf  mar- 

gins thickened,  whitish,  and  minutely  pebbly-scabrous;  parallel  venation  of  leaf 

bases  not  librouspersistent;  lamina  not  punctate-glandular  or  only  weakly 
punctate.  Capitulescence  spicitorm  (L.  tenuis)  or  heads  solitary  to  few  and  m  a 

cymoid  arrangement  (L.  oligocephala).  I  leads  sessile  to  sessile  or  pedunculate. 

Involucres  campanulate-cylindric:  phyllaries  indurate,  green,  usually  loose  or 
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spreading,  apices  acute  to  acuminate,  margins  without  a  hyaline  border.  Co- 
rolla lobes  glabrous;  corolla  tubes  glabrous  within;  staminal  filaments  glabrous. 

Pappus  bristles  mostly  barbellate. 

Species  included— Liatrisoligocephala].  Allison,  L  tenuis  Shmners. 
These  species  are  similar  to  some  in  sect.  Liatris  in  their  whitish,  thick- 

ened, and  minutely  scabrous  leaf  margins,  cylindric  heads,  and  indurate  and 

loose  or  spreading,  subequal  to  weakly  graduate,  somewhat  foliaceous,  trian- 
gular phyllaries  with  acute  to  acuminate  apices  and  without  hyaline  margins. 

Their  generally  western  (non-Floridian)  geographical  position  within  the  ge- 
nus also  suggests  ancestry  similar  to  sect.  Liatris.  Pappus  bristles  of  both  spe- 
cies, however,  are  barbellate. 

In  the  original  description  of  Lititri.s  tenuis,  Shinners  (1959)  noted  its  gen- 
eral similarity  to  L.  squarrosa  (ser  Liat?is)  but  rejected  a  hypothesis  of  close 

relationship  because  of  the  disparity  m  pappus  bristle  morphology.  Still,  the 

weakly  3-veined  leaves  of  L.  tenuis  suggest  that  it  may  be  closest  to  species  of 
ser.  Liatris,  perhaps  as  a  sister  element. 

Liatris  oligocephala  is  similar  to  L.  tenuis  in  features  of  the  involucre,  co- 
rolla, and  pappus,  but  because  no  synapomorphy  is  evideiit,  it  seems  likely  that 

these  two  species  originated  independently  from  the  ancestral  stock  of  sect. 
Liatris.  Thus,  sect.  Vorago,  as  delimited  here,  may  not  be  monophyletic.  As  noted 
by  Allison  (2001),  the  glabrous  achene  surfaces  of  L.  oligocephala  represent  a 
specialized  state  unique  m  the  genus.  Leaf  margins  are  thickened  and  whitish 

but  vary  from  "pebbly"  (Allison  7817,  VDB)  to  smooth  (Allison  8134,  VDB).  Phyl- 
lary  margins  are  mostly  without  a  hyaline  border,  but  a  weakly  developed  proxi- 

mal border  sometimes  is  evident. 

The  name  of  the  section  ("vorago,"  Latin,  gull)  alludes  to  the  range  of  the 
two  species  on  the  Gulf  Coastal  Plain  as  well  as  to  the  considerable  morpho- 

logical "gulf"  between  them. 

3.  Section  Suprago  (Gaertner)  DC.  Suprago  Gacrtncr.  Fruct,  Sem.  PL  2(3):402.  1791.  Lialns 

section  Suprago  (Cass.)  DC,  Prodr.  5:t29. 1836.  Lectotype:  (Cassini,  Diet.  Sci.  Nat.  51:384. 1827), 

Liatris spicataiL.)  Vv'illd, 

Lacinaria  unranked  Spicatac  Alexander  in  Small,  Man.  Southeastern  Fl.  1332.  1933.  Liatris  ser. 

Spicatae  (Alexander)  Gaiser  ex  Fernald,  Gray's  Man.  ed.  8,  1372.  1950,  Type  SPECIES:  Liatris 
spicata  (L.)  Willd. 

Liat ris  sect.  Suprago  series  S;ii(.t((  tif  Gaiser,  Rhodora  48:1 77. 1 946  (nom.nud.,  without  Latin  descr). 

Lacinaria  unranked  Pytnostacbyac  Alexander  in  Small,  Man,  Southeastern  Fl,  1331. 1933.  Lia;  ris 

ser,  Pycnostachyae  (Alexander)  Gaiser  ex  Fernald,  Ciray's  Man,  ed,  8, 1373, 1950,  TYPE  SPEICES: 
Liatris  pycnostachya  Michx, 

Liatris  sect,  Suprago  series  Pycnostachyae  Gaiser,  Rhodora  48:237. 1946  (nom,  nud,,  without  Latin 
descr,), 

Ixaves  3-5  veined;  leaf  margins  slightly  thickened,  green,  smooth;  parallel  ve- 
nation of  bases  of  basal  leaves  conspicuously  persisting  as  fibrous  vestiges; 
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lamina  punctate-glandular  to  weakly  punctate-glandular.  Capitulescence 

spicilorm  to  narrowly  racemitorm.  Heads  sessile  to  subsessilc.  Involucres  cy- 

lindric;  phyllaries  thin-herbaceous,  appressed  to  loose  or  spreading,  apices 

rounded  to  acute,  green  Cpetaloid-recurving  in  L.  pycnostachya),  margins  usu- 

ally with  a  narrow  scarious  border.  Corolla  lobes  glabrous;  corolla  tubes  gla- 
brous within;  staminal  filaments  glabrous.  Pappus  bristles  barbellate 

(subplumose  in  /_.  acidola).  Tyv\-  spfc:i1'S:  Liatri^spicata  (L.)  Willd. 

Species  inthidcd—Lunrisdcidota  Engelm.&  A.Gray,  L.  /a  nci/o/ic(  (Greene) 
Kittell,  L.  pycnostachya  Michx.,  L.  spicata  (L.)  Willd. 

Sect.  Suprago  is  distinct  in  its  S-'i-vcined  leaves,  parallel  veins  at  the  bases 
of  the  basal  leaves  conspicuously  persisting  as  libers,  and  internally  glabrous 

corolla  tubes.  The  species  arc  relatively  scattered  in  geograpliic  distribution  but 

are  mostly  "western"  like  those  ot  sect.  Liatris,  none  are  primarily  "Floridian." 
In  addition  to  leatures  ol  sect.  Suprago  noted  m  the  description,  cauline  leaves 

tend  to  be  abruptly  reduced  to  bracts  above  midstem.  Even  within  L.  spicata, 

however,  the  distal  cauline  leaves  of  L.  spicata  var.  rcsi  Dosa  are  abrupt  I  y  reduced 

while  those  ol  var  spicata  are  only  gradually  reduced.  Similar  reduction  of  dis- 
tal cauline  leaves  also  occurs  in  other  groups  ol  Liat  ris. 

4.  Section  Pilifilis  NeSOm,  sect.  nov.  Laciuana  unranked  Tcnuijoliac  Alexander  in  Small, 

Man,. Soul  hca.stern  Fl,  1331. 1933.  TVPH  .sl'l-X  irs:  liatiistcnuijoliii  Nutt 

Lk((/is  sect.  _Sn/'/ti^t;c)  scries  I'cnuijoUac  Ciaiser,  Rhodeiia  48:286.  1446  (noin  luid..  wiiIkhU  I. aim descr.). 

Folia  l--ncr\'ia:  margmes  leiuier  inci'assati.  virieles.  lae\'cs:  ncrvatura  parallella  basium  loliorum 

plerumque  non  librosi-pcrsistciis.  C^apirulcsccntia  spicilonnis  \'el  lenitcr  racemilonnis.  C^.apitula 
scssiles  vcl  subscssiles  vel  pcdunculata.  Involucra  cylmdrica;  phyllaria  tenuicer  herbacca,  virida  (non 

petaloidca),  apprcssa,  apicibus obtusis  vcl  retusis  plerumque  apiculatis.  marginibus  angustis  hyalinis. 

C^orollae  lobis  glabris,  uibis  glabns  inteinc;  stamina  iilamcntis  pdosis.  Pappus  setis  barbellatis. 

Leaves  1-veincd;  leal  margins  slightly  thickened,  green,  smooth;  parallel  vena- 

tion ol  leal  bases  usually  not  librous-persistent  but  sometimes  weakly  so; 

lamina  punctate-glandular  to  weakly  punctate-glandular.  Capitulescence 
spicilorm  to  slightly  racemilorm.  Heads  sessile  to  subsessilc  or  pedunculate. 

lnvolucrescylindric;phyllariesthin-herbaceous,  green  (not  petaloid),  appressed, 
apices  obtuse  to  retuse  and  usually  apiculate,  margins  with  a  narrow  scarious 

border.  Corolla  lobes  glabrous;  corolla  tubes  glabrous  within;  staminal  filaments 

pilose.  Pappus  bristles  barbellate. 

Species  included— Liat  ris  laevigata  Nutt.,  L.  tcnuijolia  Nutt. 

The  pilose  staminal  filaments  ol  these  two  species  set  them  apart  1  rom  oth- 
ers in  the  genus.  It  seems  reasonable  to  speculate  that  this  is  homologous  with 

production  ol  hairs  Irom  internal  petal  tissue  near  the  corolla  base  in  sect. 

Graniinifoliu)!}.  Basal  leaves  ol  L.  laevigata  and  L.  teiiuifolia  show  a  tendency 

to  be  librous-persistent,  like  those  in  sect.  Suprago,  but  the  leaves  are  1-veincd. 
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5.  Section  Graminifolium  Nesom,  sect.  nov.  type  species:  Uatriipilosa  (Aiton)  WiUd.  (= 
Liatrisgraminifolia  WilldJ. 

Folia  i-nervia.  (leniter  3-5-nervia  in  L.  savannensi);  margines  leniter  incrassati,  virides,  laeves; 

nervatura  parallella  basium  foliorum  non  fibrosi-persistens.  Capitulescentia  racemi-spicilormis, raro 
cymiformis.  Capitula  sessiles  vel  subsessiles  vel  pedunculata.  Involucra  cylindrica  vel  campanulaca; 

phyllaria  tenuiter  lierbacca,  virida,  appressa,  apicibus  rotundatis  vel  acutis,  marginibus  angustis 

hyalmis.  Corollae  lobis  glabris,  tubis  plerumque  pilosis  interne  (glabris  m  Lgarhcn,  L.  Ugulistyli.  L. 

microcephala,  ac  L.  ohli  ngcrac);  stamina  filamentis  glabris.  Pappus  setts  barbellatis. 

Leaves  1-veined  (weakly  3-5  veined  m  L  savannensis);  leaf  margins  slightly 

thickened,  green,  smooth;  parallel  venation  of  leaf  bases  not  fibrous-persistent; 

lamma  punctate-glandular  to  weakly  punctate-glandular.  Capitulescence 
racemoicl-spiciform,  rarely  cymoid.  f^eads  sessile  to  subsessile  or  pedunculate, 

hivolucres  cylmdric  to  campanulate;  phyllaries  thin-herbaceous,  green,  ap- 

pressed,  apices  rounded  to  acute,  margins  with  a  narrow  scarious  border.  Co- 
rolla lobes  glabrous;  corolla  tubes  usually  pilose  within  (glabrous  in  L. 

ligulistylis,  I.  ohlingerae,  L.  microcephala,  and  Lgarheri);  staminal  filaments 

glabrous.  Pappus  bristles  barbellate. 

Section  Graminijolium  is  characterized  by  the  distinctive  pilose  vestiture 

produced  within  the  corolla  tubes  in  the  region  of  filament  insertion.  This 

vestiture  is  hypothesized  to  have  been  lost  in  four  species,  each  of  which  appar- 

ently is  specialized  in  other  features:  Uatns  ohlingerae  and  L  ligulistyUs  pro- 
duce particulady  large  heads;  L.  microcephala  has  exceptionally  short  pappus 

bristles  and  short  corollas,  mostly  due  to  loss  of  tube  length;  L.garhcri  is  hy- 
pothesized to  have  reverted  to  a  characteristically  primitive  root  system  (see 

comments  below). 

KbY  TO  THE  SERIES 

1.  Phyilaries  acute  to  obtuse  (angular)  at  the  apex. 

2.  Stems  glabrous;  phyilaries  oblong-triangular   5c.  Ser.Virgatae 

2.  Stems  hirtelious  or  piiose-puberulent  (usualiy  glabrous  in  L pauc///ora);  phyilar- 
ies usually  obovate, 

3.  Corms  giobose;  stems  hirtelious  or  glabrous;  coroila  tubes  pilose  within. 

  
^^_  5a.  Ser  Pauciflorae 

3.  Corms  irregularlyshaped.short-rhizomiform  with  tuberous-thickened  fibrous 

roots; stems  piiose-puberulent;  corolia  tubes  glabrous  within.   5b.  Ser.Garberae 

1.   Phyllaries  rounded  to  obtuse-rounded  at  the  apex. 

4.  Stermsglabrousoruncommonlysparsely  pilose;  basal  leaves  mostly  oblanceolate; 

heads  sessile  to  short-pedunculate  in  a  spiciform  capitulescence,   5d.5er. 
Graminifoliae 

4.  Stems  puberulent;  basal  leaves  obovate-spatulate;  heads  usually  pedunculate 

in  a  racemiform  to  corymbiform  capitulescence.   5e.  Ser.Scariosae 

3a.  Series  Pauciflorae  (Alexander)  Gaiser  ex  Nesom,  comb,  et  stat.  nov  Basionym: 
Laanavia  unrankcd  Pnuciflorac  Alexander  m  Small,  Man.  Southeastern  Fl  1331. 1933.  TYPE 

SPECIES;  LuUvispLUicijIora  Pursh. 
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f.idfri.sscct.  Hi(/i(i(ris  series  Piaa  i/lortu- Gaiser,  Rhodora  48:279,  K)46(nom,  iiud..  without  Latin 
descr.), 

Corms  globose.  Stems  hirtellous  or  glabrous.  Basal  leaves  mostly  oblanccolate. 

Heads  sessile  to  short-pedunculate  in  a  spiciform  capitulescence.  Phyllaries 
obovate,  apically  acute  to  obtuse  (angular).  Corolla  tubes  pilose  within. 

Speciesinduded—Liatns  chapmanii  Torrey  &  A.  Gray,  L.  pauciflora  Pursh 
(including  L.  secunda  Ell.),  L.  provincials  Godfrey 

5b.  Scries  Garberae  Ncsom,  sen  nov.  Typf:  /.uiti  is_i;((i  hrri  A.  Gray. 

CoriTii  lorma  irregulares,  brevi-rhizomUormes  radicibus  iibns  crassis.  Cauics  pilosi-pubcruli.  Folia 
basalia  plerumque  oblanceolata.  Capitula  sessiles  vel  brevipedunculata  capitulescentia  spicitormis. 

PJTyllaria  obovata,  ad  apices  angulata,  acuta  vel  obtusa.  C.oroilae  tubis  interne  glabns. 

Corms  irregularly  shaped,  short-rhizomiform  with  tuberous-thickened  fibrous 

roots.  Stems  pilose-puberulent.  Basal  leaves  mostly  oblanccolate.  Heads  sessile 

toshort-pedunculate  in  a  spiciform  capitulescence.  Phyllaries  obovate,  apically 
acute  to  obtuse  (angular).  Corolla  tubes  glabrous  within. 

Species  included— Liatrisgarhcri  A.  Gray 

The  thickened,  fibrous  roots  of  Uatris  [i^arheri,  arising  from  an  abbrevi- 

ated crown  or  short  and  irregular  rhizome,  are  distinct  in  the  genus  and  are 

similar  to  those  of  Carphephorus  and  Hartwrightia,  presumably  a  primitive 
feature  for  the  Liatrinae.  If  corms  are  an  ancestral  feature  of  Liatris,  as  seems  to 

be  the  case,  then  the  root  system  of  Lgarheri  may  be  secondarily  derived.  The 

internally  glabrous  corolla  tubes  of  Lgaihcn,  in  the  interpretation  here,  also 

are  specialized  (loss  of  pubescence).  Liatris garberi  is  more  similar  in  stem 

vestiture  to  L.  pycnosiachya  and  L.  acidota  of  sect.  Suprago  than  to  any  species 
of  sect.  Grflmini/()/;i(i)i,  Leaf  bases  of  Lgarbcru  however,  arc  not  like  those  of 

sect.  Suprago  and  the  phyllaries  are  similar  to  those  of  sen  Puuciflorae.  The  re- 
stricted Floridian  geography  of  L.garheri  also  suggests  that  its  closest  relatives 

are  more  likely  found  in  the  same  area  (i.e.,  ser  Pauciflorae,  especially). 

3c.  Series  Virgaiae  Ncsom,  ser  nov.  J\r[isn\L\]-s:Liatnivir^ahi  Nutt. 

Cormi  globosi.  Caules  glabres.  Folia  basalia  plerumque  oblanceolata.  Capitula  sessiles  vel 

brevipedunculata  capitulescentia  spicilormis,  Phyllaria  oblongitriaiigulares.  ad  apices  angulata. 
Corollae  tubis  interne  pilosis. 

Corms  globose.  Stems  glabrous.  Basal  leaves  mostly  oblanccolate.  Heads  sessile 

to  short-pedunculate  in  a  spiciform  capitulescence.  Phyllaries  oblong-triangu- 
lar, apically  acute  to  obtuse  (angular).  Corolla  tubes  pilose  within. 

Species  included— J.iatriscokeri  Pyne  &  Stucky,  L.  virgata  Nutt. 
As  suggested  by  Ncsom  and  Stucky  (2004).  Liatris  cokcri  and  L.  virgata 

may  be  sister  taxa.  Their  angular  phyllary  apices  possibly  indicate  relatively 

close  ancestry  with  ser  Ptiuci/lorac, although  some  plants  in  the  northern  range 
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of  L  pi  losa  also  produce  angular  phyllaries.  The  glabrous  stems  of  L.  cokeri  and 
L.  virgata  are  similar  to  those  of  ser.  Graminifoliae. 

5d.  Series  Graminifoliae  Gaiser  ex  Nesom,  ser.  nov.  Uatris  sect.  Suprago  scries 
Graminifoliae  Gaiser,  Rhodora  48:246.  1946  (nom.  nud.,  without  Latin  descr).  Liatiis  ser 

Graminifoliae  Gaiser  ex  Fernald,  Gray's  Man.  ed.  8, 1 373, 1950  (nom.  nud.,  without  Latin  descr). 

Fernald  attributed  the  basionym  to  Alexander  but  "Graminifoliae"  was  not  among  the  group- 
names  used  by  Alexander  Type  species:  Liatns  pilosa  (Alton)  Willd,  (=  Uatris gyaminijolia 
Willd.), 

Cormi  globosi.  Caules  glabres  vel  sparsim  pilosi.  Folia  basalia  plerumc|ue  oblanceolata.  CapituJa 

sessiles  vel  brevipedunculata  capitulescentia  spiciformis.  Phyllaria  oblongi-triangulares,  ad  apices 
rotundata  vel  obtusi-rotundata.  Corollae  tubis  interne  pilosis. 

Corms  globose.  Stems  glabrous  to  sparsely  pilose.  Basal  leaves  mostly  oblan- 
ceolate.  Heads  sessile  to  short-pedunculate  in  a  spiciform  capitulescence.  Phyl- 

laries oblong-triangular,  apically  rounded  to  obtuse-rounded.  Corolla  tubes  pi- 
lose within. 

Species  included— Liatns  elegantula  (Greene)  K.  Schum.,  L  helkri  Porter 
(synonym  =  L.  turgida  Gaiser),  L  microccphala  (Small)  K.  Schum.,  L.  pilosa 

(Alton)  Willd.  (synonym  =  L.g?-t(  m  1  ni/olia  Willd.),  L.savannensis  Krai  &  Nesom. 
Prior  to  recent  recognition  of  Liatris  savanncnsis  (Krai  &  Nesom  2003), 

plants  of  that  species  had  been  identified  mostly  as  L.  spicata  (sect.  Suprago). 

The  leaves  of  L.  savannensis  are  weakly  3-nerved,  a  feature  of  L.  spicata  and  its 
close  relatives  but  one  not  otherwise  found  in  sect.  Graminifolium,  and  L. 

savannensis  might  be  investigated  toward  the  possibility  that  genes  from  sect. 
Suprago  were  involved  in  its  evolutionary  origin. 

Basal  leaves  of  Liatris  hellcri  (sensu  lato,  Nesom  2005b)  range  to  relatively 

large  size,  similar  to  those  of  ser.  Scariosae.  Liatris  helleri,  however,  is  most  sim  i- 
lar  overall  to  L.  pi  losa,  and  the  geographic  juxtaposition  of  L.  vi  rgata  between  L. 

pilosa  and  L.  elegantula  (Nesom  &  Stucky  2004)  is  perhaps  indicative  of  a  more 
distant  relationship  of  the  the  latter  two  species. 

Liatris  micro cephala  is  very  similar  to  other  species  of  ser.  Graminifoliae 

but  lacks  the  diagnostic  pilose  vestiture  within  the  corolla  tube.  The  tube,  how- 
ever, is  much  shortened  (the  whole  head  is  shortened),  and  it  is  assumed  here 

that  loss  of  the  vestiture  accompanied  other  specializations  toward  reduction 
m  corolla  size.  The  characteristic  tendency  for  short  pappus  bristles  in  L 

microccphala  also  occurs  in  some  populations  of  L.  hellcri  (Nesom  2005b)  but 
not  elsewhere  in  the  genus. 

5e.  Series  Scariosae  (Alexander)  Gaiser  ex  Fernald.  Ladnaria  unranked  Scariosae  Al- 
exander m  Small,  Man.  Southeastern  Fl.  1332.  1933.  lAUiris  ser  Scariosae  (Alexander)  Gaiser 

ex  Fernald,  Gray's  Man,  ed.  8,  1 374, 1950.  TypF'  SPp:cies:  Liatris  scariosa  (L.)  Willd. 

Licitrissect,  V.uhal  ns  series  Scariosae  Gaiser,  Rhodora  48:293. 1946  (nom,  nud..  without  Latm  descr). 
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AmiiKipiirsiis  Small.  Bull.  Torrcy  i5ot.  Club  "51:392.  l'-)24.  Tvrii  M'liciiT.s:  LiatnsohHuf^^cnic  (n]-dkc} 
B,l,  Rob. 

Corms  globose.  Stems  hirtellous  or  pilose-puberulcnt  (variably  glabrous  in  L. 

sqitarrulosa).  Basal  leaves  mostly  obovate-spatulate.  Heads  sessile  to  short-pe- 
dunculate m  a  spiciform  capitulescence  or  usually  pedunculate  in  a  racemiform 

tocorymbilormcapitulescence.  Phyllaries  oblong-triangular,  apical  ly  rounded 

to  obtuse-rounded.  Corolla  tubes  usually  pilose  within  (glabrous  ni  Lligulistylis 
and  L.ohlin\^crac). 

Species  included  (in  th  rec  intoiinalgwups):  1)  southern  range,  linear  basal 

leaves,  large  heads:  L.  ohUngerdc  (Blake)  B.I..  Rob.;  2)  southern  range,  smaller 
basal  leaves,  smaller  heads:  Liatcis  'jhohouii  L.  Anderson,  L.  <jracilis  Pursh  L 

patens  Nesom  &  Krai;  3)  northern  range,  larger  basal  leaves,  large  heads:  Lu/(  ns 

aspcra  Michx.,  L  ligulistylis  (A.  Nels.)  K.  Schum.,  L.  scanosa  (L.)  Willd.  (mclud- 

ing  L  horeaJis),  L squanulosa  Michx.  (including  L. scahra  (Greene)  K.  Schum.) 

Series  Scariosae  is  separated  here  into  three  subgroups,  generally  differing  in 

head  size  and  in  basal  leaf  morphology  Addition  of  L.  ohlingerae  and  the  ap- 

parently interrelated  Lgraci/ i.s,Lg/]()l,s-o  n/i,  and  L  pu  tens  expands  Gaiser's  con- 
cept of  ser.  Stonosdc.  The  latter  three  species  range  widely  in  head  size  (3-6[-9l, 

3-5[-6], and  7-12 florets,  respectively).  Lial risohlingcrae  has  20-30 florets, gla- 
brous corolla  tubes,  basal  leaves  hardly  wider  than  the  cauline,  and  may  not 

belong  with  sen  Scanosac.  Heads  of  L.  scpuirrulosa  also  arc  markedly  variable— 

n-26(-28)  florets.  Liatris  saniosa,  L.  ligulistylis,  and  /,.  aspera  are  larger- 

hcaded-ca.  19-ca.  80,  ca.  30-70,  and  if 4~)18-24(-.30)  florets,  respcctively-and 
have  more  northern  geographic  distributions.  Liutnsscariosa  and  /..  ligulisl  ylis 

usually  produce  heads  on  long  peduncles,  as  in  L.  ohlingerae -And  L.  patens,  and 
there  is  a  tendency  in  the  first  three  species  for  the  corolla  tubes  to  be  glabrous. 

J/ialris  ohlingerae  is  distinct  in  its  relatively  few,  broadly  campanulate 

heads  m  a  cymiform  arrangement.  Small  (1924, 1933)  considered  the  species  so 

remarkable  that  he  treated  it  as  the  monotypic  genus  Animopursus,  emphasiz- 

ing (1924,  p.  393)  the  "succulent  foliage,  the  open  inflorescence,  the  somewhat 

zygomorphic  corollas  with  inflated  throats,  and  the  short  pappus."  Gaiser  placed 

L. ohli ngerac  i n  "scries  Cyli nd raceae'^  (a  group  treated  here  within  sect.  Liat  ris) 
because  ot  its  si  milarity  in  habit  (mostly  the  arrangement  of  heads)  to  L.  cymosa, 

but  the  pappus  bristles  of  /..  ohlingerae  arc  barbellate  rather  than  plumose  as 

in  sect.  Liatris.  Blake's  original  description  (1923)  of  the  species  apparently 
emphasized  the  campanulate  heads,  noting  that  the  species  was  nearest  L. 

scariosa. The  puberulent  vestiture and  long-pedunculate headsof  J..ohlingcrae 
also  are  shared  similarities  with  ser.  Scariosae,  but  the  internally  glabrous  co- 

rolla tubesarc  unusual  for  sect.  Graminifolium. 



NESOM,  INFRAGENERIC  CLASSIFICATION  OF  LIATRIS  1319 

ACKNOWLEDGMENTS 

Reviews  and  nomenclatural  advice  from  K.N.  Gandhi,  Dick  Wunderlin,  and  Ed 

Schilling  are  greatly  appreciated— the  manuscript  has  been  much  miproved  by 
their  input. 

REFERENCES 

AiEXANDbR,  E.J.  1933. /.oc/n/ar/a,ln:J.K.Small. Manual  of  the  southeastern  flora. Published  by 

the  author,NewYork.  Pp.  1331-1335. 

Allison,  J.R.  2001 .  Vascular  flora  of  Ketona  dolomite  outcrops  in  Bibb  County,  Alabama. 

Castanea  66(1 -2):1 54-205. 

Anderson,  L.C.  2002. /_/ofr/sg/io/son/7(Asteraceae:Eupatorieae),  a  new  blazing  star  from  the 

Apalachicola  River  bluffs  and  ravines  in  Florida,  Sida  20:97-1 03. 

Bailey,  L.H.  and  E.Z.  Baii  ey.  1 976.  Hortus  third:  A  concise  dictionary  of  plants  cultivated  in 

the  United  States  and  Canada  (revised  and  expanded  by  the  staff  of  the  L.H.  Bailey 

Hortorium).  MacMillan,  New  York,  NY 

Blake,  S.F.  1 923. Two  new  composites  from  Florida.  Bull.Torrey  Bot.  Club  50:203-205. 

Bowles,  M.,G.WiLHEiM,and  S.Pac  kard.  1 988.The  Illinois  status  of  Liatris  scariosa  (L)  Willd.var. 

nieuwiandti  Lunell,  a  new  threatened  species  for  Illinois.  Erigenia  10:1-26. 

Candolll,  A.P.de.  1 836.  Prodromus  systematis  naturalis  regni  vegetabilis.Vol.5, 

CoRREA,  A.M.  and  R.L.Wilbur.  1969.  A  revision  of  the  genus  Carphephorus  (Compositae- 

Eupatorieae).J.EIisha  Mitchell  Sci.Soc. 85:79-91. 
Cronqljist,  A.  1980. Vascular  flora  of  the  southeastern  United  States.Vol.l.Asteraceae.Univ. 

of  North  Carolina  Press,Chapel  H\\\. 

Cruise,J.E.  1964.  Biosystematic  studies  in  three  species  of  the  genus  L/afr/s.Canad.J.Bot. 

42:1445-1455. 

Fernald,M.L.  1950. Gray's  manual  of  botany  (ed. 8).  American  Book  Co.,  New  York. 

Gaiser,  L.O.  1946.  The  genus  Liatris.  Rhodora  48:165-183,216-263,  273-326,331-382, 

393-412. 

Gaiser,  L.O.  1949. Chromosome  studies  in  L;atr/s.l.Sp;corae and  Pycnostoc/iyoe.Amer.J.  Bot. 

36:122-135. 

Gaiser,  L.O.  1 950a. Chromosome  studies  in  Liatris.W.Graminifoliae  and  Pauciflorae.Aroef.]. 

Bot.  37:41 4-423, 

Gaiser,  L.O.  1950b.  Chromosome  studies  in  L/otr/s.lll.Puncfafoe.Amer.  J.  Bot.  37:763-777. 

Gaiser,  L.O.  1951  .Evidence  for  intersectional  field  hybrids  in  /^/oms.  Evolution  5:52-67. 

Gaiser,  L.O.  1954.Studies  in  the  Kuhniinae  (Eupatorieae),  II.J.  Arnold  Arbor,35:87-133. 

Gandhi,  K.N.,S.M.Yc)UNG,and  RSoMrRs.2003.  A  reassessment  of  the  taxonomy  and  nomen- 

clature of  Liatris  borealts  Nutt.  ex  J.  McNab  and  Lacinaria  scariosa  var.  novae-angliae 

Lunell  (Asteraceae).Taxon  52:313-317. 

Godfrey,  R.K.  1948.  Studies  in  the  Compositae  of  North  Carolina.  I,  i/afr/s.  J.  Elisha  Mitchell 

Sci.Soc.  64:241 -249. 



1320  BRIT.ORG/SIDA  21(3) 

GoDi,M.J.W.and  J.L.Hamrkk.  1996.  Genetic  diversity  and  morphological  differentiation  in 

Llalris  hellen  (A5teraceae),a  threatened  plant  species.  Biodiv.  and  Conserv.  5:461-471. 

Gray,  A.  1 884.  Synoptical  flora  of  North  America. Vol.  1 ,  part  2.  Ivlson,  Blakeman,Taylor  &  Co., 
NewYorl<. 

Hadlly,  E.B.  and  D.A.  Lfvin.  1967.  Habitat  differences  In  three  species  of  Liatris  and  their 

derivatives  in  an  Interbreeding  population.  Amer.  J.  Bot.  54:550-559. 

Hardic, T.M.,  J.R.  AiiisoN,  and  E.E.  S(  muling.  Submitted. Conservation  of  rare  plant  species: 

molecular  evidence  of  hybridization  between  Liatris  oligocephala  (Asteraceae)  and  a 

more-widespread  congener:  Assessing  the  potential  for  extinction.  Castanea. 

Heberi,  H.J.-C.  1968.  Generic  considerations  concerning  Carphephorus  and  Trilisa 

(Compositae).  Rhodora  70:474-485. 

Johnson,  M.J.  1971. The  genus  Liatns  in  Virginia.  Castanea  36:1  37-147. 

Kerster,  H.W.  1968.  Population  age  structure  in  the  prairie  forb,  Liatris  aspera.  Bioscience 

18:430-432. 

King,  P.M.  and  H.  Robinson.  1 987.The  genera  of  the  Eupatorieae  (Asteraceae).  Monogr.  Syst. 

Bot.,Mlssouri  Bot, Card. 22:1-581 . 

Krai,  R.  and  G.L.  Nisom.  2003. Two  new  species  of  Liatns  ser.  Graminifoliae  (Asteraceae: 

Eupatorieae)  from  the  southeastern  United  States. Sida  20:1573-1584. 

LhviN,  D.A.  1 967.  An  analysis  of  hybridization  in  Liatris,  Brittonia  1 9:248-260. 

LiviN,  D.A.  1973. The  age  structure  of  a  hybrid  swarm  In  Lialris  (Compositae).  Evolution 

27:532-535. 

Mayfiei  [),  M.H.  2002. The  varieties  of  Liatris  elegans  (Asteraceae).  Sida  20:597-603. 

Mlniiusin,  B.R.I  963.  Variation  in  the  Punctatae  series  of  the  genus  /^/ofm.  Ph.D.  diss.,  Univ. 

of  Kansas,  Lawrence. 

NrsoM,G.L.  2005a. L/am5. In:  Flora  of  North  America  Editorial  Committee, eds.  1 993+.  Flora 

of  North  America  north  of  Mexico.  12+  vols.  New  Yorl<  and  Oxford. Vol.  21. 

Nesom,  G.L.  2005b.  Broadened  concept  of  Liatns  lielleri  (Asteraceae:  Eupatorieae).  Sida 

21:1323-1333. 

NES0M,G.L.and  R.J. O'Kennon.  2001  .Two  new  species  of  Liatris  series  Punctatae  (Asteraceae: 

Eupatorieae)  centered  in  north-central  Texas.  Sida  19:767-787. 

Nesom,  G.L.  and  J.M.  Suit  ky.  2004.  Taxonomy  of  the  Liatris  pilosa  igraminifolia)  group 

(Asteraceae:  Eupatorieae),  Sida  2 1 :81  5-826. 

Pynl,  M.  and  J.M.  Siucky.  1990.  Lectotypification  of  Laciniana  cannata  (Asteraceae),  Sida 

14:209-213. 

Radfor[),  A.E.,  H.E.  Ami  fs,  and  C.R.  Bn  i .  1  968,  Manual  of  the  vascular  flora  of  the  Carolinas. 

Univ.of  North  Carolina  Press, Chapel  IHill. 

Robinson,  H,  and  R,M.  Kini,.  1977.  Eupatorieae  -  systematic  review.  In:  V.H.  Heywood,  J.B. 

Harborne,  and  B.L.Turner,  eds. The  Biology  and  Chemistry  of  the  Compositae.  Aca- 

demic Press,  New  Yorl<.Pp.437-485. 

Schilling,  E.E.  and  RB.Cox.  2000.  Systematic  analysis  of  Liatrinae  (Asteraceae).  Botany  2001 

Abstracts.  www.botany2001,org/sectionl2/abstracts/98,shtml 



NESOM,  INFRAGENERIC  CLASSIFICATION  OF  LIATRIS  1321 

Schmidt, G.J. and  E.E.ScHiLLiNG.2000,Phylogenyand  biogeographyoffupofor/u/T)  (Asteraceae: 

Eupatorieae)  based  on  nuclear  ITS  sequence  data.Amer.J.Bot. 87:71 6-726. 

Shinners,  L.H.I  959. /_/orr/srenu/sn.  sp.(Compositae), another  endennic  in  southeastern  Texas. 

Southwestern  Nat. 4:207-208, 

Small,  J.K.  1 924.  Plant  novelties  from  Florida.  Bull.Torrey  Bot.  Club  5 1 :379-393. 

Stucky,  J.M.  1 991 .  Affinity  of  Liatris  cokeri  Pyne  &  Stucky  (Asteraceae), a  sandhills  endemic 

oftheCarolinas,and  its  widely  distributed  relative,Lgram/n/fo//oWi!ld.Amer.Midl.Nat. 

125:323-330. 

Stucky,  J.M.  ̂ 992.  Liatris  virgata  (Asteraceae)  in  the  southeastern  United  States.  Sida  15: 

177-183 

Stucky,  J.M.  and  M.  Pyne.  1990  A  new  species  of  Liatris  (Asteraceae)  from  the  Carolina 

sandhills.Sida  14:189-208 

Thomas,  A.D.  1 975.  A  numerical  study  of  Liatris  ser.  Squarrosae.  Diss.  Abstr.  Int.,  B  36(1  ):68. 

Ward,  D.B.2004.  New  combinations  in  the  Florida  flora  IL  Novon  14:365-371 . 

ANNOUNCEMENT 

THE  RUPERT  BARNEBY  AWARD 

The  New  York  Botanical  Garden  is  pleased  to  announce  that  Vidal  de  Frehas  Mansano,  of  the  Insti- 
tute de  Pesquisas  Jarditn  Botanico  do  Rio  de  Janeiro,  and  Benjamin  M.  Torke,  currently  a  graduate 

student  in  the  Department  of  Biology,  Washington  University,  St,  I^ouis,  are  the  joint  recipients  of  the 

Rupert  Barneby  Award  for  the  year  2005.  They  will  be  studying  the  systematics  and  diversification 

of  Swartzia  (I_eguminosae,  Papihonoideae,  Swartzieae),  a  prominent  neotropical  tree  genus  of  ap- 

proximately 140-180  species,  with  species  diversity  concentrated  in  lowland  rainforests  of  the 
Guianas  and  Amazonia. 

The  New  York  Botanical  Garden  now  invites  applications  for  the  Rupert  Barneby  Award  for  the 

year  2006.  The  award  of  US$  1,000.00  is  to  assist  researchers  to  visit  The  New  York  Botanical  Garden 

to  study  the  rich  collection  of  Leguminosae,  Anyone  interested  in  applying  lor  the  award  should 

submit  their  curriculum  vitae,  a  detailed  letter  describing  the  project  for  which  the  award  is  sought, 

and  the  names  of  2-3  referees.  Travel  to  the  NYBG  should  be  planned  for  sometime  in  the  year  2006. 
The  application  should  be  addressed  to  Dr  James  L.  Luteyn,  Institute  of  Systematic  Botany,  The  New 

York  Botanical  Garden,  200th  Street  and  Kazimiroff  Blvd.,  Bronx,  NY  10458-5126  USA,  and  received 
no  later  than  December  1,  2005.  Announcement  of  the  recipient  will  be  made  by  December  15. 

Anyone  interested  in  making  a  contribution  to  THE  RUPERT  BARNEBY  FUND  IN  LEGUME 

SYSTEMATICS,  which  supports  this  award,  may  send  their  check,  payable  to  The  New  York  Botanical 

Garden,  to  Dr  Luteyn. 
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BOOK  REVIEWS 
Tree  Books 

Ovvi-N  Johnson  (text)  and  Davii^  N4ori-:  (illustrations).  2004.  Collins  Tree  Guide. 

(ISBN  0-00-71963-4,hbk.).  HarpcrCollinsPnW;s/u'rs,Ltd.,  77^85  Fulham  Palace 
Road,  London  W6  8JB,  UK.  (Orders:  HarperCollins  UK,  Trafalgar  Square, 

No.  Pomlret,  Vermont  05053,  U.S.A.;  www.trafalgarsquarebooks.corn).  $65.00, 

464  pp.,  8  1/2"  X  121/2". 
For  these  interested  in  cnltivatecl  trees  in  the  U.S.A..  this  is  a  |Tiiine  relerence.  In  lact.  as  far  as  I  know 

from  the  BI^IT  library,  this  is  among  the  best,  even  though  the  book  is  aimed  primarily  at  a  diilerent 

continent.  I'p  Iront  is  a  li.st  of  "the  63  species  and  microspccies  that  seem  most  likely  to  have  got  [to 

Britani  and  northern  F.uropcl  without  human  agency,"  but  the  book  covers  nearly  1500  taxa  ol  "trees 

in  the  countryside,  parks,  and  gardcn.s  ol  Britain  and  ol  non-Mcditcrrancan  kau'opc"— "those  tices 

which,  however  rarely,  may  be  lound  m  the  general  run  oi  gardens."  Realistic  color  paintings  show 
growth  habits,  bark,  I  mils,  and  close-ups  of  branches  and  leaves.  Distinctive  hybrids  and  culiivars 

abound,  i'or  example,  iliusti.itions  are  provided  lor  18  disimctiwly  shaped  culiivars  oi  La\s'son  C^y~ 

press  WJiamaccypans  l(iwsouiana)—''i\  umlorm  tree  m  the  wild,  but  alter  its  arrival  in  Europe  it  im- 

mediately began  to  throw  more  'sports'  than  any  other  spec  ies." 

In  a  review  (Sida  iQ:642.  2001)  of  the  "field  guide-sized"  (but  thick)  A  plunoi:jdpbu'  i:^uulc  to  the 

7ire.s()/  linliiin  and  /:u/'(i/H-t  Keith  Rush  forth  f-)'-)'-),  also  published  by  HarperC.olhns),  with  cofor  pho- 

tos of  man\  taxa  ancf  small-print  descriptions  and  commemarics,  1  lound  it  extremel)'  uselul  lor 
North  American  ideiitilications.  The  Johnson  and  More  volume,  with  larger  format,  less  technical 

descriptions,  narrower  geographic  scope,  and  greater  emphasis  on  cultivars,  is  an  exceptionally  good 

complement  to  the  Rusfiltirth  book,— Guy  Ncsom.  Hotcnuml  Rcscunh  liisiilulc  oj  Icxas,  l^orl  Worth, 
TXJbl02'40(iO,US.A. 

Frhd  Wamplhr  (text)  and  Maryrosi-:  Wamplhr  (paintings).  2001.  Trees  of  Indiana. 

(ISBN  0-253-32885-3,  hbk.).  Indiana  University  Press,  601  North  Morton 

Street,  Bloomington,  IN  47404-3797,  U.S.A.  (Orders:  800-842-6796,  812- 

855-7931  fax;  iuporder@indiana.edu,  www.indiana.edu/4upress).  $49.95, 

152  pp.,  72  watercolor  paintings,  11 1/4"  x  13  1/4". 

A  showcase  of  watercolor  paintings  ot  Indiana  trees  by  Maryrose  Wampler,  in  large  ('coffee  table') 

format— 1 1  1/4  _  13  1/4  inches— with  brilliant  greens,  icds,  oranges,  and  yellows.  For  each  of  the  72 
species,  a  lull  tree  is  shown  along  with  details  of  stems,  leaves,  flowers,  and  I  rthts. 

"First  and  foremost,  this  is  an  art  book,"  "While  care  has  been  taken  to  fie  as  scientificall)'  accu- 
rate as  possible,  we  are  not  botanists,  but  generalists  interested  in  trees.  Our  selection  policy  was 

somewhat  subjective.  We  have  covered  most  common  trees  and  also  others  that  'lit  the  light,' ...  in- 
cluding at  least  one  representative  of  each  genus  that  grows  naturally  in  the  state,  commonly  readies 

a  height  of  20  leet  or  moiv,  and  has  a  single  trunk." 

Commentaries  were  researched  "f  rom  secondary  sources  in  order  to  give  Hoosiersan  appropri- 

ate int  roduct  ion  and  background. "-ChiyNesom,  Botanical  ReseurLli  h\st\tuteoJTexas,t'ort  Worlh/rX, 
76102-4060,  U.S.A. 
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BROADENED  CONCEPT  OF  LIATRIS  HELLERI 

(ASTERACEAE:  EUPATORIEAE) 

Guy  L.  Nesom 
Botanical  Research  Institute  of  Texas 

509  Pecan  Street 

Fort  Worth,  Texas  76 102-4060,  U.S.A. 

ABSTRACT 

Licit  ris  helkri  T.C.  Porter  (1891)  previously  has  been  regarded  as  a  rare,  narrowly  distributed  endemic 

of  North  Carolina.  The  present  mvestigation,  in  the  context  of  a  study  of  the  whole  genus,  presents  a 

broadened  concept  of  L.  heUeri,  including  plants  in  West  Virginia,  Virginia,  and  North  Carolina  pre- 
viously identified  as  L.  turgida  Gaiser  (1946)  and  many  from  the  same  region  misidentified  as  L. 

gramiriifoUa  van  smciUu-  A  Icctotype  (NY)  is  selected  lor  L.  hdleri.  The  diagnostic  feature  ol  L.  hel- 
leri  sensu  stricto,  a  shortened  pappus,  has  been  the  primary  distinction  between  it  and  L  turgida, 

but  pappus  length  varies  among  populations  in  the  small  region  of  L.  helleri  sensu  stncto  and  a 

short  pappus  also  occurs  in  some  populations  ol  L.  ( u  rj^ida.  If  this  broadened  concept  is  followed,  it 

may  have  the  effect  of  lessening  legal  protections  for  L.  hcllcri,  but  some  of  the  North  Carolina  popu- 
lations occur  with  other  rare  species  in  a  rare  natural  community,  and  the  species  and  habitat  are  a 

focus  of  continuing  conservation  concerns. 

RE,SUMEN 

Liatris  helleri  TC  Porter  (1891)  ha  sido  vista  prcviamente  como  un  endemismo  raro  escasamente 

distribuido  en  Carolina  del  Norte.  En  la  presente  investigacion,  en  el  contexto  de  un  estudio  de  todo 

el  genero,  se  presenta  un  concepto  mas  amplio de  L.  helleri,  incluyendo  plantas  del  Oeste  de  Virginia, 

Virginia,  y  Carolina  del  Norte  identificadas  prcviamente  como  L.  turgida  Gaiser  (1946)  y  muchas  de 

la  misma  region  identificadas  incorrectamente  como  T.grannnijolia  van  smallii.  Se  ha  seleccionado 

un  lectotipo  (NY)  para  L  hdleri.  Ef  caracter  diagnostico  de  L.  helleri  sensu  stricto,  un  vilano  corto, 

ha  sido  la  diferencia  principal  entre  este  y  L.  tu  rgida,  pero  la  longitud  el  vilano  varia  entre  poblaciones 

de  la  pequena  region  de  L.  helleri  sensu  stricto  y  un  vdano  corto  se  da  tambien  en  algunas  poblaciones 

de  L.  til  rgida.  Si  se  sigue  este  concepto  ampliado,  puede  tener  como  efecto  la  perdida  de  protecciones 

legates  de  L  hel  leri,  pero  algunas  de  las  poblaciones  de  Carolina  del  Norte  conviven  con  otras  especies 

en  una  comunidad  natural  rara,  y  tanto  las  especies  como  cl  habitat  tienen  implicaciones  permanentes 
en  la  conservacion. 

Liatris  helleri  T.C.  Porter  previously  has  been  regarded  as  a  endemic  of  mon- 
tane habitats  in  North  Carolina,  restricted  to  a  few  populations  m  Avery,  Burke, 

Caldwell,  Mitchell,  and  Watauga  (the  type)  counties.  It  has  been  said  to  be  char- 
acterized by  high-elevation  habitats,  although  within  its  restricted  range,  it 

occurs  over  a  range  of  1020-1750  meters  elevation.  Because  of  its  perceived  rar- 
ity L.  helleri  is  federally  listed  as  a  threatened  species  (Gl,  critically  imperiled), 

and  a  recovery  plan  (USF&WS  1989, 1999  First  Revision)  is  available.  It  is  listed 

as  threatened  in  North  Carolina  (NCDA&CS  2005).  Comprehensive  informa- 
tion on  the  species  (sensu  stricto),  including  conservation  and  management 

SIDA21(3):1323-1333.2005 
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summaries,  protective  rankings,  and  references  and  technical  reports,  is  pro- 
vided on  the  Center  lor  Plant  Conservation  website  (CPC  2005).  Studies  of  the 

mating  system  (Godt  &  Hamrick  19Q5)  and  genetic  diversity  (Godt  &  I  kunnck 

1996)  of  L  helleri  have  been  published.  Photographs  and  illustrations  of  the 
species  can  be  found  on  the  CPC  website  and  others. 

A  markedly  shortened  pappus  has  i^een  used  as  the  prnnary  diagnostic 

feature  of  Lialns  hcllcri  to  distinguish  it  from  taxa  of  the  L  pilo^a  (Ait.)  Willd. 

(synonym  =  L.  graminijolui  Willd.;  Nesom  &  Stucky  2004)  group.  Pappus 

bristles  of  typical  L.  hcUcri  are  about  half  to  two-thirds  the  length  of  the  co- 
rolla tube,  compared  to  the  characteristic  condition  in  the  L.  pilosa  group  and 

most  ol  the  rest  of  the  genus,  wfiere  the  bristles  are  as  long  or  slightly  lc»nger 
than  the  corolla  tube. 

Pappus  length,  however,  is  variable  in  Liatns  helkri.  In  conservation-ori- 

ented surveys  of  the  species,  Sutter  and  Murdock  (1984)  observed  that  pappus 

length  was  not  consistent  among  populations,  and  they  subsequently  under- 

took a  more  detailed  taxonomic  analysis  to  compare  various  features  of  /..  /ic/- 
kii  (3  native  populations)  with  L. pilosa  (,4  native  populations,  localities  noted 

only  as  "across  North  Carolina,"  identified  as  Lgramiuifolia).  Data  were  taken 
from  lield  measurements  and  common  garden  studies,  augmented  by  speci- 

mens from  four  herbaria.  They  found  that  for  stem  height,  number  of  leaves, 

capitulesccnce  length,  and  number  of  heads  per  plant.  L.  hcUeri  (all  popula- 

tions) diffei-ed  from  L.  pilosa.  In  pappus  length  and  pappus/corolla  length  ra- 
tios, however,  Idnville  and  Blowing  Rock  populations  of  L.  helleri  had  signifi- 

cantly shorter  pappus,  while  the  Grandfather  Mountam  population  of  L  helleri 

was  not  different  from  L.  pi  Io.sy/.  Sutter  and  Murdock  (1984,  p.  8)  concluded  that 

"the  Grandfather  Ivlountain  population  of  L.  helleri  should  be  considered  an 

infraspecific  taxon  within  L. graminijolia.'^  Neither  their  taxonomic  study  or 
its  conclusion,  however,  is  cited  or  mentioned  in  recovery  plans  written  by  the 

same  authors  (USF63fWS  1999,  1989),  which  is  surprising,  since  the  Grandfa- 
ther Mountain  plants  have  continued  to  be  recognized  within  L.  helleri. 

Pappus  variation  in  Liai  ris  helleri  also  was  observed  in  the  genetic  study 

by  Godt  and  Hamrick  (1996),  who  noted  (p.  467)  that  the  populations  sampled 

in  their  work  were  "recognized  by  the  U.S.  Fish  and  Wildlife  Service  and  by  the 
North  Carolina  Heritage  programme  as  populations  of  L.  helleri,  although  they 

cannot  all  be  keyed  to  L  helleri  on  the  basis  of  pappus  length."  Observations  of 
the  present  study,  corroborating  Krai  (1983),  indicate  that  pappus  length  varies 

from  about  half  to  two-thirds  the  corolla  tube  length  among  populations  of  typi- 
cal L.  /ie//eri,  apart  Irom  the  longer  pappus  in  the  Grandfather  Mountain  series. 

Liatris  tiirgida  and  L.  helleri  compared 

Liatns  /(ir^ntit/  Gaiser  has  been  considered  to  be  an  Appalachian  species  pri- 
marily at  low  elevations  in  montane  Virginia  and  West  Virginia  (e.g.,  Johnson 
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1971;  Strausbaugh  &  Core  1977),  with  rare  populations  in  North  CaroHna 
(Godfrey  1948;  Ahles  1968)  and  perhaps  in  northern  Alabama  and  Georgia 

(Cronquist  1980;  Duncan  &  Kartesz  1981;  Gleason  &  Cronquist  1994).  In  a  taxo- 
nomic  study  of  the  whole  genus  (Nesom  2005a),  the  only  difference  between  L. 

turgida  and  L.  helleri  is  one  of  pappus  length.  Over  most  of  the  geographic  range 

of  L.  turgida,  pappus  bristles  equal  or  slightly  surpass  the  corolla  tubes  m  length. 
In  several  areas  of  Virginia,  however,  the  pappus  sometimes  is  shortened  to  a 

length  approaching  typical  populations  of  L.  helleri  (e.g.,  Amherst  Co.,  Freer 
2007;  Bedford  Co.,  Freer  12226;  Roanoke  Co.,  Uttal  10883;  full  citations  below). 

The  Grandfather  Mountain  population  series  (Avery  Co.,  North  Carolina)  of 

Liatris  helleri,  as  included  m  the  study  by  Sutter  and  Murdock  (1984),  techni- 
cally would  be  identified  as  L.  turgida. 

Gaiser  (1946,  p.  263)  noted  that  Liatris  helleri  (sensu  stricto)  was  distin- 

guished from  L.  turgida  by  "the  short  pappus,  the  few,  though  closely  spaced 

heads,  and  usually  quite  glabrous  leaves"  (the  same  contrast  repeated  almost 
identically  on  p.  259).  Species  descriptions  by  Cronquist  (1980)  contrast  L  hel- 

leri with  L.  turgida  by  shorter  pappus  and  otherwise  only  by  several,  strongly 

overlapping  features:  stems  shorter,  vestiture  consistently  glabrous,  leaves 
shorter  and  narrower  and  eciliate,  heads  fewer,  and  florets  tewer  per  head.  Length 

of  pappus  was  the  only  difference  noted  by  Ahles  (1968,  p.  1049, 1050).  In  the 
present  study,  I  find  that  no  character  or  combination  of  characters  is  able  to 
separate  the  two  taxa.  As  variabihty  of  the  single  character  defining  L.  helleri 

(pappus  length)  has  become  apparent,  recent  practice  has  been  to  continue  to 

recognize  the  species  primarily  on  the  basis  of  its  short  stature  and  its  occur- 
rence in  exposed  rock  outcrop  situations  at  high  elevations  in  northwestern 

North  Carolina,  in  association  with  other  narrow  endemics  and  arctic-alpme 
disjuncts,  notably  Geum  radiatum,  Huperzia  appalachiana,  Trichophorum 
caespitosum,  Houstonia  montana,  Hudsonia  montana,Juncus  trifidus.,  Carex 

misera,  and  Solidago  spithamaea  (Weakley  pers.  comm.).  This  distinctive  as- 
semblage of  species  has  been  described  as  a  rare  plant  community,  called  High 

Elevation  Rocky  Summit  by  Schafale  and  Weakley  (1990)  and  studied  m  detail 
by  Wiser  (Wiser  1994;  Wiser  et  al.  1996). 

While  ecological  and  distributional  considerations  can  help  make  the  case 
for  the  taxonomic  distinction  of  two  entities  when  morphological  characters 

are  weak,  Liatris  helleri  and  L.  turgida  are  not  separable  by  any  reliable  charac- 
ters. I  am  simply  unable  to  recognize  more  than  a  single  entity,  as  documented 

by  the  technical  description  below.  Plants  of  L.  turgida  may  be  relatively  short 
and  the  heads  few  and  distantly  spaced  or  taller  with  up  to  40  heads  borne  m  a 

relatively  dense  spike.  Leaves  of  L.  ( u  rgida  vary  from  sparsely  pilose  to  glabrous. 
Other  features,  including  leaf  morphology,  head  size,  and  floret  number,  also 
are  broadly  or  completely  overlapping. 

Gaiser's  direct  and  repeated  comparisons  (1946)  of  Liatris  helleri  and  L. 
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turgida  imply  that  she  regarded  these  two  taxa  as  most  similar  to  each  other. 

Comparison  of  species  descriptions  by  Cronc[uist  (1980)  also  indicate  that  he 

found  /..  hcUcii  and  L.  turgida  most  similar  between  themselves.  Ahles  (1968,  p. 

1050)  observed  that  L  helleri  is  "Similar  to  no.  5  [L.  turgida]  and  perhaps  not 

specifically  distinct  from  it."  Sutter  and  Murdock  (1984)  and  Godt  and  Ham- 
rick  (1996)  encountered  difficulties  in  the  definition  of  L.  hdleri,  but  the  taxo- 

nomic  study  by  Sutter  and  Murdock  compared  L.  hcllcri  with  L.  pilosa,  noting 

(without  other  comment)  that  L  turgida  was  "obviously  unrelated  to  the  L  hel- 

leri complex." 
Godt  and  Hamrick  (1996)  found  that  local  populations  of  Liatris  helleri 

sensu  stricto  are  genetically  isolated  and  significantly  differentiated  among 

themselves.  Common  garden  experiments  suggested  to  Sutter  and  Murdock 

(1984,  p.  6)  that  "strong  selection  for  short  stature  and  size"  in  the  Grandfather 

Mountain  and  kinville  area  plants  may  be  effected  by  the  "exposed  nature  of 

the  habitats ...  and  the  intensity  of  wind  at  these  elevations."  They  also  noted  (p. 
8)  that  "many  of  the  characters  that  relate  L.  hd/eri— Grandfather  to  L.  helleri— 
Linvillc  appear  to  have  a  genetic  basis  but  also  may  have  arisen  several  times 

under  the  selective  forces  of  the  environment  at  high  elevations." 

Broadened  concept  oi  Liatris  helleri  to  include  L.  turgida 

In  view  of  the  lack  of  distinction  between  the  two  taxa,  the  concept  of  Liatris, 

helleri  (described  in  1891)  is  expanded  here  morpliologically  and  geographi- 
cally (Fig.  1)  to  include  plants  in  West  Virginia,  Virginia,  and  North  Carolina 

identif  ied  as  L.  ( u  rgida  (described  m  1946).  Details  regarding  the  nomcnclatural 

priority  of  L.  helleri  are  given  below.  Additionally,  a  number  of  collections  pre- 
viously identified  by  the  misapplied  names  L.graminifolia  Willd.  (=  L.  pilo^a) 

and  L.graminifolia  var.  smallii  (Britton)  Fern.  &  Grisc.  (=  L.  virgaia  Nutt.)  also 
have  been  recognized  as  L.  helleri  in  the  present  study, 

A  study  of  allozymic  variation  of  Liatris  helleri  sensu  stricto  (Godt  &  14am- 
rick  1996)  supports  the  broadened  concept  of  the  species.  Based  on  samples  from 

nine  North  Carolina  populations  occurring  within  a  30  kilometer  radius,  Godt 

and  1  lamrick  found  relatively  high  levels  of  genetic  diversity  in  /,.  heller'r  in 
exception  to  a  general  trend  lor  reduced  diversity  in  geographically  restricted 

species.  The  diversity  in  L.  helleri  is  "about  three  times  the  mean  genetic  diver- 

sity found  for  endemic  plants"  (p.  466)  and  is  comparable  to  that  found  m  the 
widespread  Liatris  cyhndraeea  (Schall  1975,  1976).  In  the  present  interpreta- 

tion of  broadened  geographic  range  and  greater  abundance  of  L.  helleri,  the 

allozymic  variability  observed  by  Godt  and  Hamrick  no  longer  appears  unusual. 

Taxonomic  rank  and  relationships  of  Liatris  helleri  sensu  lato 

Quantitative  variation  in  a  single  character  (pappus  length,  in  this  case)  might 

justify  recognition  of  a  varietal  taxon  if  the  variant  feature  were  consistent  and 

geographically  coherent.  In  Liatris  helleri,  however,  these  conditions  do  not  hold 
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0  Liatris  helleri 

A  Liatris  pilosa 

Fig.  1.  Geographic  distribution  oHiatris  helleri  and  L  pilosa.  Localities  for  L.  pilosa  are  from  Nesom  and  Stucky  (2004). 

Open  circles  represent  collections  cited  by  Gaiser  (1946)  but  not  seen  in  the  present  study. 

and  it  is  more  consistent  with  taxonomic  practice  to  informally  recognize  the 

North  Carolina  cluster  of  short-pappus  populations.  In  fact,  m  view  of  the  close 
similarity  and  presumed  relationship  of  L  helleri  sensu  lato  with  L.  pilosa,  it 
would  not  be  unreasonable  to  treat  L.  helleri  sensu  lato  at  varietal  rank  within 

L.  pilosa. 

Recognition  of  Liatris  helleri  at  specific  rank,  apart  from  L  pilosa,  empha- 
sizes their  distinct  geography  and  habitat  and  their  generally  consistent,  though 
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small,  differences  in  morphology  (see  key  below).  The  two  varieties  of  L.  spicata 

U-.)  Willd.  have  an  essentially  allopatric  distribution  (coastal  plain  and  mon- 

tane/inland) nearly  analogous  to  that  of  L  hdlcn  and  L.  pilosa,  but  the  mor- 
phological overlap  between  the  varieties  of  L.  spicata  is  greater  than  between  /.. 

hclleri  and  1..  pilosa. 

Lid!  n.s /i  cHeri  is  a  mem  her  of  Lid/ /i.sser.Grti  mi  ni/()l/t;c(sensuGaiser  1946; 

sect.  Gram  uiijoli  u  m  scr  Gra m  i  u ijoliac  sensu  Nesom  2005b)— this  species  would 
have  been  appropriately  treated  by  Nesom  and  Stucky  (2004)  as  a  member  the 

L  pilosa  group.  In  lact,  L.  pilosa  and  L.  hclleri  (sensu  lato)  are  more  similar  to 

each  other  than  L,  pilosa  is  to  L.  clcganlula  (Greene)  K.  Schum.  (the  latter  two 

were  regarded  as  most  closely  related  to  each  other  by  Nesom  and  Stucky  2004). 
Liairis  microcephala  (Small)  K.  Schum.  also  is  treated  as  a  member  of  ser. 

Gramiiiijoliac  (Nesom  2005b);  it  is  the  only  other  species  of  Liatris  with  short 

pappus,  but  in  contrast  to  L.  hcllcrr  bristle  length  m  L.  microcephala  is  rela- 
tively consistent  over  the  range  of  the  species. 

Distinctions  among  these  closely  related  taxa  of  ser  C rc.//)i  in  i/olic/c  are  given 
in  the  key  and  comments  below. 

1.   Stems  glabrous;  heads  loosely  arranged,  on  internodes  (2-)5--l  0(-14)  mm; 

peduncles  0-2(-7)  mm;  involucres  6-8  mm;phyllaries  in  B-'li'-S)  series   Liatris 

elegantula 
1.   Stems  glabrous  to  sparsely  or  moderately  pilose;  heads  densely  arranged,  on  inter- 

nodes (1  -)2-5G7)  mm;  peduncles  0  1 0(-1 7,  -80  in  proximal  part  of  capitulescence) 
mm; involucres  (7-)8-10  mm,  phyllaries  in  (3-)4-5(-6)  series. 

2.  Stems  1 5  -55  cm;  leaves  and  phyllaries  not  at  all  punctate-glandular  or  weakly 
so,  the  punctations  evident  only  as  tiny  black  dots  (no  glandular  hairs  evident); 

involucres  6 -8(-10)  mm  wide; pappus  bristles  1/2-2/3  to  equal  the  corolla  tube 

length;montane,650-1600(-1850)  m   Liatris  lielleri 

2.  Stems  40-1 20  cm;leaves  and  phyllaries  usually  weakly  punctate-glandular,phyi- 
laries  sometimes  eglandular  or  the  glands  weakly  developed  and  superficial; 

involuctcs  5-6  mm  wide;  pappus  bristles  equal  the  corolla  tube  length;  coastal 

plain  and  piedmont, ca.(O-)  10  500  m   Liatris  pilosa 

Also,  compared  to  /..  pilosa,  stems  of  L.  hclleri  are  shorter,  basal  leaves  average 

larger  and  cauline  leaves  tend  to  be  more  abruptly  reduced  distally,  heads  tend 

to  be  slightly  more  separated,  and  cypselae  are  slightly  larger  (Nesom  2005a).  It 

would  be  uselul  to  study  these  taxa  in  detail  where  their  ranges  closely  approach 

each  other  in  northern  Virginia  and  Maryland  (Fig.  1).  Rare  plants  in  the  north- 

ernmost geographic  range  of  Liatris  pilosa  might  be  identified  as  L  helkn  (e.g., 

Di-i.AWAKi:,  Newcast  le  Co.,  Saint  Georges,  no  collector  or  date,  DOV;  Nfvv  jr.RSFY,  Cape 
May  Co.,  Belleplain,  dry  sandy  pinewoods,  20  Sep  fQ74,  Moldenkc  29024,  MO). 

Presumably,  this  could  be  interpreted  as  incomplete  differentiation  or  as  the  result 

o(  gene  I  low  in  this  area  where  the  mountains  closch'  approach  the  coastal  plain, 

Liatris  helleri  T.C.  Porter,  Bull.  Torrey  Bot.  Club  18:147.  I89f.  Lacinuna  hdlcn  ac. 

Pnncr)  T.c:.  Porter  c,\  I  teller,  Muhlcnbei-gia  1:6.  IQOO.  Tvri^:  U.S.A.  Nc^RTl  1  CAROLINA.  Watauga 
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Co.:  Blowing  Rock  Mt,,  18  Aug  1890,  AA.  Heller  81  (lectotype.  designated  here:  NY  1806851; 

ISOLECTOTYPES:  MO!  ND,  NY  180687!).  Porter  (1891)  did  not  specify  the  herbarium  of  deposi- 

tion for  the  type;  Gaiser  (1946)  noted  that  the  "type"  was  at  NY,  but  neither  of  the  NY  sheets 
cited  here  was  annotated  by  her  Both  of  the  NY  sheets  have  recently  been  annotated  as 

isotypes. 

Licit ris  { urgidii  Gaiser,  Rhodora  48:261. 1946.  TYPE:  U.S.A.  Virginia.  Nelson  Co.:  vicinity  of  Afton 

in  the  Blue  Ridge  Mts.,  road  to  Royal  Orchard,  rocky  woods,  600  m,  31  Aug  1912.  t.S.  Sicde  24 

(hoI-OTYPE:  us  mternet  image'), 

Corms  globose,  sometimes  knotty.  Stems  15-55  cm  tall,  glabrous.  Leaves:  basal 

and  lower  cauline  spatulate-oblanceolate  to  narrowly  lanceolate  or  linear- 
oblanceolate,  1-nerved,  (5-)6-10(-18,  -22)  cm  long  (usually  at  least  reaching  the 

level  of  the  heads),  3-8(-15)  mm  wide,  usually  quickly  to  gradually  reduced  m 
size  above  midstem,  glabrous  to  sparsely  pilose  abaxially  (especially  m  Va.j,  not 

glandular-punctate  or  only  weakly  so  and  without  evident  glandular  hairs. 
Heads  sessile  to  subsessile,  peduncles  rarely  to  12  mm  long,  usually  in  a  densely 

to  loosely  spiciform  arrangement.  Involucres  turbinate-campanulate,  7-10  mm 

long,  6-8(-10)  mm  wide;  phyllaries  in  3-4(-5)  graduate  series,  oblong,  apically 
rounded,  margins  with  a  hyaline  border,  ciliolate,  otherwise  glabrous,  without 

glandular  punctations.  Florets  7-13(-17)  per  head;  corolla  tubes  sparsely  pilose 

within  in  the  region  of  filament  insertion.  Cypselae  (2.5-)3.5-5  mm  long,  hairy; 

pappus  bristles  1/2-2/3  or  equaling  the  corolla  tube  length,  barbellate.  Chro- 
mosome number,  2n  =  20. 

Flowering  July  through  mid  September  Rock  outcrops  (often  shale  in  Vir- 
ginia and  West  Virginia),  cliff  faces  and  ledges,  ridges,  shallow  soil  pockets,  rocky 

openings  in  heath  balds,  roadside  banks,  oak,  dry  pine-oak,  and  pitch  pine 

woods;  650-1600(-1850)  m.  North  Carolina,  Virginia,  and  V/est  Virginia.  Re- 
ported from  Alabama  and  Georgia  as  L.  turgida  (Cronquist  1980;  Duncan  & 

Kartesz  1981;  Gleason  &  Cronquist  1994)  but  not  confirmed  in  this  study;  more 

intensive  study  of  collections  may  corroborate  the  reports. 

Additional  collections  examined:  NORTH  CAROLINA.  Ashe  Co.:  summit  of  Paddy  Mountain.  E  of 

Bluff  Mountain,  22  May  1994,  Sonic  7971  (NCU);  summit  of  Paddy  Mountain,  k  of  Bluff  Mountain, 

22  May  1994,  Weakley  s.n.  (NCU).  Avery  Co.:  seepage  area  on  bluffs  of  Big  Lost  Cove  Cliffs,  3400  ft,  1 

Aug  1986,  Bradshaw  s.n.  (5MU);  summit  of  Grandfather  Mountain,  25  Sep  1898,  Canhy  70  (MO);  soil 

pockets  in  granitic  summit  of  Grandfather  Mt.,  by  observatory  3  Aug  f977,  Kral60747  (VDB);  sum- 
mit of  Four  Diamond  Ridge,  grass-lorb  bald,  4800  ft,  25  Jul  1978,  Rohrcr  2188  (NCU);  Grandfather 

Mt..  NW  corner  of  swinging  bridge  away  from  visitor's  center  upper  slope  of  rock  outcrop,  meta- 
arkose,  bordering  Spruce-Fir  Forest,  30  degree  slope  facing  NNW,  1611  m,  10  Sep  1989.  Wiser  89-2 
(NCU);  Hanging  Rock,  NW-facing  slope  of  highest  peak,  lower  slope  of  rock  outcrop,  metabasalt, 

1 562  m,  27  lun  1989,  Wiser  89-30  (NCU);  20  m  ESE  of  highest  peak  of  Ship  Rocks,  Rough  Ridge,  adja- 

cent toTanawha  trail,  top  of  rock  outcrop,  1426  m,  15  Sep  1990,  Wiser90-i75  (NCU);  Grandfather  Mt„ 
Linville  Bluffs,  mid  slope  of  rock  outcrop,  on  42  degree  slope  facing  NNW,  f  427  m,  18  Sep  1990,  Wiser 

90-180  (NCU).  Burke  Co.:  Hawk's  Bill  Mountain,  11  Sep  1982,  Fnzzell  229  (NCU);  vicinity  of  Table 
Rock  Mountain.  3  Aug  f890.  Helki  81  (MO);  gneissic  summit  of  Table  Rock  Mt..  above  Linville  gorge, 

2  Aug  1977,  Krai  60704  (VDB);  Shortoff  Mt.,  dry  pine-oak  woods,  f8  Aug  1949,  liadjord  4888 (NCU); 
bald  on  Table  Rock,  24  Aug  1952,  Radford  6515  (NCU);  Table  Rock,  29  Aug  1936.  Wherry  s.n.  (LL). 
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Caldwell  Co.:  E  ol'  Blowing  Rock,  3500-4000  ft,  24  Aug  1893,  Heller  s.n,  (VDB);  Blowing  Rock  obscrv. 
area,  locally  abundant  on  granitic  ledges,  3  Aug  1977,  Kval60759  (VDB);  Blowing  Rock,  17  Aug  1891, 

Scymou  r  91-8-17-30  (MO,  SMU,  TEX):  ledges  of  Blowing  Rock,  4200  ft,  6  Aug  f891,  Smul/  and  Hdlcr 
344  (DOV,  MO,  NCIJ,  SMU,  TF.X,  WVU).  Cherokee  Co.:  Topton.  edge  of  woods.  29  Atig  1947,  Moldcnkc 
19293  (SMU).  Polk  Co.:  Melrose  Mt.,  f4  Oct  1936,  Blake  s.n,  (NC:Uj;  Melrose  Mt„  14  Oct  193b,  Pcaitie 

TRW  (NCU).  VIRGINIA.  Alleghany  Co.:  shaly,  W  lacing  slope  of  ridge  above  Smith  Creek,  McGraw's 

Gap,  5  Aug  1959,  Kial  9310  (NCU.  VDB),  Amherst  Co.:  along  road  between  Pera  and  Robinson's  Gap, 

between  Brown's  Cacek  and  Beverley  town,  5  Sep  1949,  J-Yee  r  2007  (NCU).  Augusta  Co.;  top  of  Big  Bald 
Knob,  4500  it,  3  Sep  1933,  Allaid  s.n.  (LU;  Little  Bald  Knob,  2500  ft,  3-4  Sep  193.3.  Alhmi  .s./i.  (1,1,);  Big 
Bald  Knob,  4400  ft,  27  Aug  1934,  Al/cird  s.n.  (LL);  Augusta  Springs,  steep,  rocky/shaley  bank  off  road 

to  Deerficld,  ca.  300  ni  on  W  side  of  crest  of  Elliot  Knob,  S  of  knob  proper,  29  Sep  1991,  Churchill  91- 

250  (VDB);  Mt.  Rogers  (Elliott's  Knob),  9  Atig  189.?,  Hctlcrand  Halhacb  1179  (DOV  MO,  NCU,  VDB, 
WVU).  Bedford  Co.:  Blue  Ridge  Eire  Trail  4900  to  Curry  Gap,  dry  roadside  bank,  in  1  lampton  shale, 

27  Aug  19(18,  freer  12226  (NCU,  SMU);  Hwy  24  ai  the  Otter  River  bridge,  roadsides,  23  Sep  1967, 

Ramsey  et  al.  1610b  (SMU).  Bland  Co.:  Brushy  Mountain,  1  Sep  193f,  Core  .^860  (V\/VU);  Brushy  Mt., 

dry  rocky  .soil,  1  Sep  1931,  Sharp  .'iSGO  (LL).  Botetourt  c;o.:  Blue  Ridge  Parkway  at  Iron  Mine  1  lollow, 
milepost  9(1.2,  9  Sep  19h4,  Freer  2831  (NCU);  Craig's,  600  m,  30  Aug  1903,  Steele  166  (MO).  Giles  Co.: 
Summit  of  Bald  Knob,  5  Aug  1940,  Fox  s.n.  (WVU);  Salt  Pond  Mt.,  top  of  Bald  Knob,  3/4  mi  S  of  Mt. 

Lake  RO„  dry,  open,  exposed,  rocky  soil,  4363  ft,  1  Aug  1943,  litis  ZOO.')  (SMU);  Salt  Pond  Mt.,  19  Aug 
1876,  Redfield  559.U MO). Greene  Co.:  Shenandoah  Natl.  Park,  Skyline  Drive.  NW  of  Pine  Fields  leanto, 

rocky  road  cut,  f9  Aug  1945,  Eosberg  23821  (MO).  Montgomery  Co.:  ca.  5  mi  NW  of  Blacksburg,  sha- 
Icy  SW  slopes  of  Brush  Mt.,  5  Sep  1961,  Krai  140.18  (SMU.  VDB);  3,5  mi  W  of  Blacksburg,  Brush  Mt., 

immediately  N  of  Rd  777  (old  1  Iwy  460),  Qucreus  alba.  Q.  velulina,  Castanea  pun]ila.  Muskmgham 

soil,  very  low  pH,  21  Sep  f974,  Musselma  n  4«20  (Ntll);  Brushy  Mountain,  Va,  777,  1  mi  W  of  LIS  460, 

30  Sep  1969,  Ultal  6800  (NCU).  Page  Co.:  Stony  Man  Mountain,  near  Luray,  3500  it,  28  Aug  1901, 

Steele  241  (MO).  Pulaski  Co.:  4  mi  S  of  Poplar  Hill,  shaley.opcn  woods,  31  Aug  f96f,  Krai  13972  (SMU). 

Rappahannock  Co.:  Shenandoah  Natl.  Park,  Crescent  Rocks,  rock  ledges,  24  Oct  1996,  Eosherg 2.5797a 

(MO).  Roanoke  Co.:  S  of  Roanoke,  near  top  of  Poor  Mountain,  5  Sep  1967,  Harvill  17679  (NCU);  Poor 

Mountain,  Rd  612,  common  on  shaly  banks  in  thm  oak-pine  woods,  ca.  3000-4000  ft,  3  Sep  f968, 
Ultal  6529 (WVU):  Rte  612, 2  mi  S  of  639,  Poor  Mt.,  road  bank  at  edge  of  dry  woods,  ca.  2800  ft,  28  Aug 

1974,  Uttal  10883  (Nc:U);  Poor  Mt.,  ca,  3  1/4  mi  S  of  Wabun,  dryish  shaly  woods,  lOJul  1942.  Wood 

3812  (TEX),  Rockbridge  Co.:  North  Mountain,  near  Lexington,  26  Aug  1924,  Churchill  7S6  (MO-2 
sheets);  shale  bank  near  S  boundary  of  county,  10  Aug  1966.  Crooks  i69  (VDB);  Eorest  Service  Road  76 

below  Whites  Gap  on  Blue  Ridge  Pkwy,  MP  44.2,  roadside,  on  Hampton  shale,  30  Aug  1966,  Freer 

4468 (NCU).  Rockingham  Co.:  I  lone  Quarry  Mt.,  3000  It,  7  Sep  l'')35,  A/lt/nEs.n.  (LL);  Manganese  Moun- 
tain, vicinity  of  Elkton,  rocky  slope,  1600  ft,  23  Aug  1918,  Steele  2S  (WVU)  and  27  Aug  1918,  Siecle  50 

(WVU).  ■Wythe  Co.:  Walker  Mountain,  1  Sep  1931,  Core  3872  (WVU);  8  mi  w  of  Wytheville,  sunny, 
shaley  SW  slope,  28  Jul  1960,  Krai  10833  (NCU);  Walker  Mt„  1  Sep  1931, 5harp  3872  (LL,  MO).  County 

unknown:  no  locality  data,  1868,  Curti.s.s  n79(NCU);  Skyline  Drive,  near  Crescent  Ridge,  old  Held.  6 

Sep  1955,  Hicks  2165  (BRIT).  WEST  VIRGINIA.  Barbour  Co.:  Arden,  15  Aug  1972,  Bush  s.n.  (WVU). 

Greenbrier  Co.:  Monongahela  Natl  Eorest,  1959,  Clarkson  2789  (WVU);  White  Sulphur  Springs,  Kate's 
Mt..  dry  shaley  soil,  6  Aug  195?,  Hnnnewell  20.067  (WVU):  near  White  Sulphur  Springs,  dry  woods, 

27  Aug  1903,  Mackenzie  359 (MO):  Cole's  Knob,  Alwn,  2500  ft,  24  Jul  1947,5im(li  s.n.  (WVU);  Ncola, 
North  Eork  of  Anthony  Creek  2200  ft,  I  Aug  1947,  Smith  s.n.  (WVU);  Neola,  2  300  ft,  13  Aug  f947. 

Smith  s.n.  (WVU).  Monroe  Co.:  Chocolate  Drop,  25Jul  1930,  Berkley  1291  WO);  Slaty  Mountain,  29Jnl 

1927,  Strausbau^h  and  Core  988  (WVU).  Pendleton  Co.:  Panther  Knob.  11  Aug  1964,  Duppsladi  s.n. 
(WVU);  Panther  Knob.  11  Aug  1964,  Clarkson  s.n.  (WVU). 

Two  collections  cited  by  Gaiser  (1946)  probably  represent  additional  North  Carolina 

counties  lor  L'lalrh  hcllcii.  These  are  mapped  on  Figure  1  with  open  symbols. 
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North  Carolina.  Buncombe  Co.:  near  Black  Mt.,  rocky  roadside  banks,  23  Aug 

1927,  Wieganti  &  Ma  nning3I76  (GH,  cited  by  Gaiser  as  Liatristurgida,  not  seen 
in  present  study).  Mitchell  Co.:  Roan  Mt.,  mountain  meadows,  10 Jul  1894,  Mohr 
s.n.  (US,  cited  by  Gaiser  as  L.  helleri,  not  seen  in  present  study).  It  is  likely  that  at 

least  some  collections  cited  by  her  as  L.graminifolia  var  duhia  (WPG.  Barton) 
Gray  from  Avery  Buncombe,  Burke,  and  McDowell  counties,  North  Carolina, 
also  are  L.  helleri. 

CONSERVATION  IMPLICATIONS 

The  taxonomic  hypothesis  forwarded  here  presumably  may  have  the  eiiect  of 

lessening  legal  protections  ior  Liairis  helleri.  In  this  broadened  concept,  the 
species  probably  will  not  call  lor  such  urgent  conservation  measures  (e.g.,  Krai 
1983;  Massey  et  al.  1983;  USF&rWS  1999)  as  might  be  accorded  more  threatened 

taxa.  I  have  not  taken  this  lightly,  especially  in  view  of  the  good  will  and  gener- 
osity of  many  in  efforts  to  conserve  and  restore  populations  of  this  beautiful 

species.  The  biological  and  taxonomic  realities,  however,  seem  unequivocal,  and 

it  is  possible  to  see  the  wider  distribution  ol  the  species  and  its  conceptual  es- 
cape from  threat  and  endangermen t  as  a  happy  consequence.  Even  so,  L.  helleri 

apparently  is  nowhere  common  and  it  remains  a  rare  species  within  North 
Carolina.  Commercial  and  recreational  development,  and  especially  trampling 
by  outdoor  enthusiasts,  pose  immediate  threats  to  the  species  and  the  natural 

communities  in  which  it  occurs.  Efforts  toward  ensuring  its  continued  exist- 
ence are  critical.  As  mentioned  above,  some  of  the  North  Carolina  populations 

of  L.  helleri  occur  with  other  rare  species  in  a  rare  natural  community,  and  the 
species  and  habitat  remain  a  focus  of  conservation  concern  and  activity. 
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MEETING  ANNOUNCEMENT 

To  celebrate  the  25th  Anniversary  ot  the  herbarium  CIIDIR  and  the  starting  ol  our  graduate  pro- 

gram, the  CIIITIR  Unidad  Durango  of  the  National  PoU'technic  Institute,  in  conjunction  with  the 
Sociedad  Botanica  de  Mexico,  will  present  the  Symposia: 

1)  The  Role  ol  the  Botany  in  the  Management  and  Cxinscrvation  of  Ecosystems 

2)  2nd  Botanical  Symposium  of  Northern  Mexico 

The  Symposia  will  be  held  on  September  1.3-14,  ZOO'i  in  Durango,  Mexico.  The  event  includes  a  meet- 
ing of  the  Sociedad  Botanica  de  Mexico  with  Dra.  Laura  Arnaga  Cabrera  giving  the  keynote  lecture. 

On  the  15th  there  is  an  optional  field  trip  to  the  Sierra  Madre  Occidental,  along  the  Durango- 
Mazatlan  ITwy 

—  Dr  Miguel  Martinez  Ramos,  Presidente,  Sociedad  Botanica  de  Mexico,  A.C. 

—Dra.  Socorro  Gonzalez  Elizondo.  Por  el  CIIDIR  IPN  Durango,  sgonzalez53@prodigy.net. mx 
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U.S.A.  (Orders:  800-266-5842,  books@ugapress.uga.edu,  www.ugaprcss.org). 

$54.95,  441  pp.,  587  b/w  line  drawings,  6"  x  91/4". 
For  an)a>nc  idcniilying  woody  |Tlanis  Irom  the  southeastern  U.S.A.,  this  book  ought  to  be  at  haud. 

There  are  so  man\'  tree  bLx:iks'  but  Lance's  volume  iscxtraordinarx'— so  many  taxa,  excellent  illustra- 

tions, good  keys,  and  usetul  comments  Irom  someone  obviously  with  deep  tirst-hand  experience.  It's 

hard  to  imagine  how  it  could  be  improved,  much  less  approached  by  a  competing  lacsimile.  It's  a 

classic  and  surely  will  be  in  use  lor  a  long  time— perhaps  to  be  used  as  companion  to  the  Duncans' 

"Trees"  and  "Wood}'  Vines"  ol  the  southeastern  linited  .States  and  t.arl  Hunter's  "Trees.  Shrubs,  and 

Vines  of  Arkansas,"  personal  lavoritesol  mine. 

The  volume  treats  "native  plants,  as  well  as  naturalized  exotic  species  known  to  occur  in  at 

least  two  locations  in  the  Southeast,"  Irom  east  Texas  and  northern  Florida  lexcluding  peninsular 

Florida)  to  southeastern  Kansas  and  southern  Delaware.  "Some  QOtl  species"  are  included;  about  600 
original  illustrations  by  the  author  show  distinguishing  characteristics  ol  twigs  and  buds.  These  are 

"all  the  trees,  shrubs,  and  woody  ground  covers  that  grow  without  the  aid  ol  cultivation"— the  last 
category  is  broad,  including  species  ol  Gi/tiiiiindui,  Eiuniyniic^,  Hypciicum,  llc\.  Iva.  Faylhcnocissus, 

Riihus,  Rihcs,  Vaniniunh  and  Vilis  (lor  a  tew  examples  among  many).  For  species  without  reliable 

winter  diagnostic  leatures,  spring  and  summer  leaturesare  sho\\'n  and  describcd, 
VVith  that  brief  overview  and  uncjualified  recommendation,  here  are  wonderlul  com  in  cuts  Irom 

the  autlK)r's  own  prelace,  "I'or  many  years,  botanicti  bait  has  lured  mc  across  the  southeastern  United 
States.  This  pull  has  been  on  man)'  occasions  a  consuming  cjuest  lo  liiid  and  inspect,  to  collect  and 

study,  to  photograph,  illustrate,  and  record,  as  nearly  as  personally  possible  the  totality  ol  our  native 

woody  flora.  Doing  this  amid  and  between  jobs,  during  vacations,  and  at  nearly  every  other  available 

opporl  unity,  I  ultimately  came  to  the  realization  that  thisassignmeni  would  have  no  end.  Therelore, 

to  see  finally  at  least  part  ol  a  I  ilelong  interest  rendered  in  to  this  publication  isajoy  anda  lehcl  .,  For 

that  minority  of  people  that  marvel  and  cheer  internally  each  time  they  see  a  species  m  its  j^lace  m 

the  world  lor  their  ver)'  lirsl  lime,  this  book  is  presented  not  only  as  a  guide  ol  what  can  be  seen  but 

also  as  an  cnticeinent  to  see  cliilerentK'  . .  Bare  twigs  and  dormant  liuds  are  merely  another  dimen- 
sion in  the  appearance  ol  our  woody  plants,  a  dimension  oltcn  overlooked  yet  perfectly  distinctive  il 

viewed  with  an  eye  for  detail."— Guj'  Nc.som.  Bolankal  Research  Institule  ojTexas,  Fort  Worth,  JX, 
76102-4060,  U.S.A. 
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Susan  L.  Woouward.  2003.  Biomes  of  Earth:  Terrestrial,  Aquatic,  and  Human- 

Dominated.  (ISBN  0-3I3-3I 977-4,  hbk.).  Greenwood  Press,  88  Post  Road  West, 

Westport,  CT  06881,  U.S.A.  (Orders:  800-225-5800,  lax  603-431-2214, 

www.greenwood.com).  $79.95,  435  pp.,  b/w  ligs,  maps,  7"  x  10". 

In  this  Bionics  oj  the  Uarth  book.  Woodward  di\'ides  the  world's  biomes  into  lour  principal  types: 

Terrestrial,  Freshwater,  Marine,  and  Huinan-doniiiiated.  "Comprehensive  discussions  enable  readers 

to  obtain  a  thorough  uni.lei"standing  ol  each  biomc,  and  the  convenient  one-\'olume  lormat  allows 

easy  comparison  between  aspects  ol  each  region," 
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ABSTRACT 

The  Psidiumgrandifolium  complex  is  revised  with  keys,  descriptions,  maps,  and  illustrations  and  is 

considered  to  consist  of  P. grandijolium,  P.  missionum,  aud  P.austrak,  the  last  with  three  varieties. 

The  cornplex  is  mainly  confined  to  eastern  interior  South  America,  ranging  from  Venezuela  to  Ar- 
gentina. Lectotypes  for  the  following  taxa  are  chosen:  P^idiuni  argenteum  O.  Berg,  Psidium  argcntcum 

var  purpureum  O.  Berg,  Psidium  cinereum  var.  grandijolium  O.  Berg,  Psidium  cinereum  var. 

intermedium  O.  Berg,  Psidium  grandijolium  var.  intermedium  O.  Berg,  Psidium  mucronaium  Barb. 

Rodr,  ex  Chodat  et  Hassl.,  Psidium  sericeum  O.  Berg,  Psidium  sujjrulicosum  O.  Berg,  Psidium 

incanescens  var.  ratundifoUum  O.  Berg.  Two  new  combinations  are  made:  Psidnnn  dustralc  var. 

cir^'cntfiim  (O.  Berg)  Landrum  and  Psidium  australe  var.  sujjruticosum  (O.  Berg)  Landrum 

RESUMEN 

Se  hacc  una  revision  del  complcjo  Psidium  grandijolium  con  claves.  descripciones,  mapas,  e 

ilustraciones.  El  complejo  mcluye  P.  grandijolium.  P.  missionum,  y  P.  australf,  la  ultima  con  tres 

vanedades.  El  complejo  crece  principalmente  en  el  interior  del  este  de  Sud  America,  desde  Venezuela 

hasta  Argentina.  Se  seleccionan  lectotipos  para  los  siguientes  taxa:  Psidium  argcnleum  O.  Berg, 

Psidium  argenteum  var  purpureum  O.  Berg,  Psidium  cinereum  var. grandijolium  O.  Berg,  Psidium 

cinereum  var  intermedium  O.  Berg,  Psidium  grandijolium  var  intermedium  O.  Berg,  Psidium 

mutronatum  Barb.  Rodr.  ex  Chodat  et  Hassl.,  Psidium  sericeum  O.  Berg,  Psidium  sujjruticosum  O. 

Berg,  Psidium  incanescens  var  rotundijolium  O.  Berg.  Se  hacen  las  siguientes  combinacionesnuevas: 
Psidium  australe  var.  argenteum  (O.  Berg)  Landrum  y  Psidium  australe  var  su//ruticosum  (O.  Berg) 
Landrum. 

The  Psidium  grandijolium  complex  is  a  group  of  small,  fire  resistant  shrubs  of 
the  grasslands  (campos)  and  shrubby  vegetation  (cerrado)  of  central  Brazil  and 
northeastern  Argentina,  Paraguay,  eastern  Bolivia,  Venezuela,  and  Guyana.  It 
presents  some  of  the  most  difficult  taxonomic  problems  in  the  genus  due  to 

variation  within  species,  apparent  hybridization  between  species  in  the  com- 
plex, and  hybridization  of  P. grandijolium  and  P.  australe  with  P.guineense  Sw. 

Especial  ly  perplexing  is  the  fact  that  there  exist  regions  in  which  species  limits 
are  well-defined  and  other  areas  where  they  breakdown.  The  species  have  in 
common  a  shrubby  habit,  ability  to  resprout  from  underground  stems  after  fires; 

young  twigs  that  are  usually  square  or  4-winged  in  cross-section;  leaf  venation 
that  is  usually  eucamptodromous  proximally  to  brochidodromous  distally  with 

a  poorly  defined  marginal  vein;  a  placenta  that  protrudes  little  and  that  is  com- 
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pletely  hidden  by  numerous  ovules  at  antlicsis;  and  seeds  that  are  relatively 

smooth  and  rounded.  A  similargroup,the  P.sdlularc  eomplex  (Landrum  2003), 

has  the  same  habit  and  abihty  to  rcsprout  vigorously  alter  fires,  and  smooth, 

round  seeds,  but  the  twigs  are  not  winged,  the  venation  is  entirely 

brochidodromous  and  the  peltate  placenta  is  clearly  visible  in  dissections  with 
one  or  two  rows  ol  ovules  on  each  side. 

Calyx  structure  is  olten  taxonomically  important  in  Psidium,  but  in  the  P. 

grandifoUum  complex  it  is  quite  variable  and  not  useful  in  defining  the  group. 

The  calyx  may  be  lused  and  closed  except  lor  a  terminal  pore  or  it  can  be  quite 

open  in  the  in  the  I  lower  bud.  The  calyx-lobes  may  be  scarcely  developed,  or  quite 
evident.  Calyx  structure  is  generally  helpful  at  the  specific  level  in  the  complex. 

There  is  considerable  variation  among  members  of  the  Psidium 

graudijolium  complex  and  two  or  three  distinct  morphological  entities  may 

grow  together  or  near  toone  another  For  instance  1  have  seenPgrandi/o/iuni,  P. 

australc  var.  australc  and  P.  mis'^ionum  growing  together  at  two  localities  in 

southern  Paraguay.  In  the  municipality  of  Mogi-Guagu  of  Sao  Paulo  quite  dis- 

tinct forms  of  P.  gnindifolinn],  P.  uustralc  \'ar.  austnilc  and  P.  dusiralc  var. 

sujjruliuisuin  all  grow.  Unfortunately  intergradation  among  these  typical  forms 

is  common,  and  in  some  areas  distinctions  seem  to  disappear  Thus,  drawing 

species  limits  is  quite  difficult.  I  liave  chosen  to  accept  three  species,  but  all  can 

be  expected  to  intergrade  with  at  least  one  other  in  the  complex.  Psidium 

australc  I  divide  into  three  varieties,  but  others  might  consider  these  entities 

species.  Intergradation  between  Paustralc  and  PgrandijoHum  iscommon  and 

1  have  found  it  expedient  to  accept  numerous  specimens  between  these  species 

as  "intermediates"  without  applying  one  name  or  the  otlier  to  them.  It  is  pos- 
sible that  the  group  that  1  accept  as  P  austfalc  vav.  urgcuicu}n  has  originated 

through  introgression  from  PgrandifoUum. 

Hybridization  with  the  more  distantly  related  Psidium  gumccnsc  also 

seems  to  be  com  mon  and  further  complicates  taxonomy.  Therefore  a  l<ey  is  pro- 
vided that  distinguishes  that  species  from  the  PgrandijoHum  compiex. 

1.  Anthers  elongate,  1  -3  mm  long,  usually  3-6  times  as  long  as  wide;  placenta  lami- 
nar, sometimes  peltate;  tertiary  veins  often  producing  a  ladderdike  pattern;  calyx 

closed  or  nearly  so;  hairs  of  lower  leaf  surface  usually  more  or  less  erect,  mostly 

nearly  straight,  usually  reddish  brown    P.  guineense 

1.  Anthers  not  elongate,  0,-5-1  mm  long,  about  2  times  as  long  as  wide;  placenta 

mound-like,  not  laminar  or  peltate;  tertiary  veins  reticulate;calyx  closed  or  open;  hairs 
of  lower  leaf  surface  generally  appressed  and  straight  to  densely  tangled,  usually 

gray  to  white   P.  grandifolium  complex 

When  studying  the  PsidiumgriiudijoUum  compfex  it  is  important  to  consider 

the  iol  lowing  characteristics;  f )  type  and  density  of  hair  covering  or  its  absence; 

2)  peduncfc  length;  3)  calyx-lobe  shape  and  degree  of  calyx  closure;  4)  presence 
or  absence  ot  dichasia;  5)  leal  size  and  shape;  5)  leaf  texture.  The  differences  are 
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outlined  in  the  key  below.  Not  one  of  the  characteristics  is  entirely  reliable,  but 
consideration  of  them  all  seems  to  work  well  in  distinguishing  these  species  in 

Argentina,  Paraguay,  and  usually  in  Parana,  Sao  Paulo,  and  Bahia,  Brazil.  In  Mi- 
nas  Gerais,  Goias  and  the  Distrito  Federal,  Brazil  distinctions  are  less  clear. 

Perret  (1999)  proposed  that  the  numerous  names  published  by  Chodat  and 
Hassler  (1907)  and  attributed  to  Barbosa  Rodrigues,  some  of  which  appear  as 

synonyms  in  this  paper,  should  not  be  accepted  because  their  original  descrip- 
tions are  brief  and  appear  to  be  a  mere  list  of  names  with  minimal  information. 

I  believe  that  these  descriptions,  although  brief,  are  in  accordance  with  the  In- 
ternational Code  of  Botanical  Nomenclature  (Greuter  et  al.  2000).  Fortunately 

they  are  usually  represented  by  good  type  collections  and  may  be  identified 
accurately. 

For  illustrations  I  have  used  portions  of  scanned  herbarium  specimens. 
These  images  can  be  viewed  in  their  entirety  in  color  in  the  Image  Library  on 
the  ASU  Herbarium  website  http://lifesciences.asu.edu/herbarium/.  A  list  of 

exsiccatae  will  also  be  made  available  at  the  same  website  once  this  paper  is 

published. 

Ecology— The  species  of  Psidium  vary  from  forest  trees  to  savanna  shrubs 
and  grow  in  coastal  vegetation  to  mountainous  habitats.  The  great  majority  of 

the  collections  of  the  P.  grandifolium  complex  have  been  made  beloM'  1200  m 
elevation  and  in  the  interior  of  South  America.  Species  of  the  complex  are  shrubs 
and  subshrubs  and  grow  in  grasslands  or  in  shrubby  vegetation  (cerrado)  and 

are  resistant  to  fires  or  other  disturbance  (but  perhaps  not  grazing),  resprouting 

from  underground  or  surface  level  stems,  being  similar  to  the  P.  salutare  com- 
plex in  ecology  (Landrum  2003).  During  field  studies  in  Argentina  and  Para- 
guay I  have  noticed  that  these  species  persist  in  the  narrow  strip  of  natural  veg- 

etation between  roads  and  pastures,  but  do  not  do  well  in  the  pastures 
themselves. 

The  climates  in  which  the  P. grandifolium  complex  grows  often  have  dis- 
tinct dry  and  wet  seasons,  with  freezing  temperatures  being  rare  or  non-exis- 
tent. Commonly  associated  with  them  are  other  genera  of  Myrtaceae  (e.g., 

Campomanesia,  Eugenia,  and  Myrcia);  Poaceae,  Fabaceae,  and  Asteraceae  often 
dominate  the  vegetation. 

Suggestions  for  future  work.— Why  do  these  species  seem  to  merge  in  some 
areas  and  remain  distinct  in  others?  In  areas  where  the  distinctions  continue, 

some  sort  of  isolating  mechanisms  must  exist.  What  are  the  barriers  to  hybrid- 
ization and  under  what  circumstances  do  they  break  down?  What  are  the  pol- 

linators, the  phenological  patterns,  and  breeding  systems  of  these  species?  These 

are  all  questions  that  can  best  be  answered  by  field  studies  and  perhaps  con- 
current laboratory  work  in  South  America  and  offer  interesting  opportunities 

for  biologists.  The  habitats  supporting  species  of  the  P. grandifolium  complex 
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are  unfortunately  rapidly  being  converted  to  pasture  and  agriculture.  A  better 

understanding  ol  their  biology  is  urgently  needed  for  the  long-term  conserva- 
tion of  these  species. 

KEY  TO  THF  SPECIES  OF  THE  PSIDIUM  GRANDll-OLlUM  COMPLEX 

1.  Calyx  of  flower  bud  with  lobes  about  triangular,  2-5  mm  long,  about  as  long  as 
wide. 

2.  Leaves  thinly  pubescent  to  glabrous    P.  missionum 

2.  Leaves  densely  tomentose  below   P.  grandifolium 

(populations  of  southern  Paraguay  and  Argentina) 

1.  Calyx  of  flower  bud  nearly  closed  or  the  lobes  truncate  to  broadly  triangular.about 

2  times  wider  than  long. 

3.  Flower  bud  just  before  anthesis  6-15  mm  long,  densely  lanate,  the  underlying 
surface  of  hypanthium  hidden,  the  calyx  usually  nearly  closed;  leaves  whitish 

lanate  below,  generally  at  least  some  widest  near  the  middle   P.  grandifolium 

3.  Flower  bud  just  before  anthesis  5-10  mm  long,  moderately  covered  with  hairs 
to  glabrous,  the  underlying  surface  of  hypanthium  visible  through  hairs  (If 

present),  the  calyx  open  or  nearly  closed;  leaves  glabrous  to  densely  short  pu- 
bescent below,  generally  widest  above  the  middle    P.  australe 

Psidium  australe  Cambess.,  in  A.  St.-Hil.,  Fl.  Bras.  Merid.  2:  283. 1833.  Guajdya  ans- 
inilii  Kiintzc,  Rcvis.  Glmi.  PI.  1:  239.  1891.  TVPH:  BRAZIL:  "Prope  vicum  vulgo  Capella  dc  Sta. 

Maria  ad  lines  provinciarum  Rio  Grande  dc  S.  Pedro  do  Sul  et  Missionum,"  Suinl-Hi/inrr  ,s.n. 
(ll01_0TYPi;:  PI,  =F-36406!.  =ASU  photo!). 

Shrub  or  subshrub  to  ca.  1(-1.5)  m  high,  essentially  glabrous  (except  for  inner 

calyx-lobe  surlace),  subglabrous  to  densely  hairy  on  young  growth,  sometimes 
densely  covered  with  appressed  hairs  on  lower  leaf  surfaces,  arising  from  a  lire 

resistant  underground  stem;  hairs  whitish,  appressed,  to  ca.  0.5  mm  long;  young 

twigs  square  in  cross  section,  with  four  wings,  reddish-brown  to  gray-green,  gla- 
brous to  moderately  pubescent,  glandular,  with  age  the  barl<  becoming  gray  to 

light  brown,  the  bark  flal<ing  off  to  reveal  smooth  reddish-brown  to  gray  bark. 

Leaves  obovate,  oblanceolate,  narrowly  elliptic,  or  elliptic,  3.5-11  cm  long,  1.3-6 

cm  wide,  1.6-5.4  times  as  long  as  wide,  glabrous  to  moderately  pubescent,  some- 
times densely  pubescent  below;  apex  round,  truncate,  to  acute,  less  often  with  a 

cuspidate  tip;  base  cuneate,  acute,  acuminate,  or  rounded;  petiole  shallowly 

channeled,  0-4  mm  long,  1.2-2  inm  wide;  mid  vein  impressed  to  flat  above, 
prominent  below,  the  venation  usually  eucamptodromous  proximally  to 

brochidodromous  distally,  the  lateral  veins  usually  4-8,  a  clear  marginal  vein 

not  present,  the  tertiary  veins  obscure  or  forming  an  irregular  reticulate  pat- 
tern; blades  coriaceous  to  subcoriaceous,  drying  light  to  dark  olive  green  to  dark 

reddish  brown,  usually  darker  above  than  below,  lustrous  or  dull  above.  Flower 

buds  pyriform,  5-10  mm  long;  peduncles  sparsely  hairy,  1-f  lowered  or  3-f  low- 

ered, 0.1-3.7  cm  long,  0.8-1.5  mm  wide,  the  arms  of  thedichasia  2-13  mm  long; 

bracteoles  narrowly  deltoid-lanceolate,  1-3  mm  long,  clasping  the  hypanthium, 
usually  falling  before  anthesis;  calyx  glabrous  to  sparsely  pubescent  without, 
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apically  pubescent  within,  connate  as  a  cup-like  tube  for  2-4  mm,  with  dekoid 
lobes  along  the  edge  of  the  tube  or  merely  with  a  sinuate  margin,  or  nearly 

(rarely  completely)  closed,  tearmg  more  or  less  irregularly  between  the  lobes  to 

the  staminal  ring  at  anthesis,  the  lobes  before  anthesis  to  ca.  1  mm  long,  to  ca.  3 

mm  wide;  petals  obovate  to  suborbicular,  elliptic,  oblanceolate,  7-10  mm  long, 

glabrous;  hypanthium  obconic  to  subhemispheric,  2.5-4  mm  long;  disk  5-10 

mm  across,  glabrous  to  pubescent;  stamens  100-300, 6-10  mm  long,  reflexed  in 

bud  so  that  anthers  reach  the  disk;  anthers  0.5-0.8  mm  long,  with  1  apical  gland 

in  the  connective;  style  5-8  mm  long,  the  stigma  somewhat  peltate;  ovary  3-4- 

locular,  usually  with  a  central  hollow  area;  ovules  20-95  per  locule,  the  pla- 

centa hidden  by  ovules.  Fruit  globose  to  subpyriform,  1.5-3  cm  long;  seeds 

subreniform,  3-5  mm  long,  rounded,  6-50. 
Psidium  australe  may  be  divided  into  three  more  or  less  distinct  varieties 

distinguished  in  the  key  below. 

1.   Leaves  densely  covered  with  hairs  beneath,  the  underlying  leaf  surface  (except  for 

larger  veins)  hidden  by  hairs    P.  australe  var.argenteum 

1 .  Leaves  sparsely  covered  with  hairs  to  glabrous  beneath 

2.  Leaves  often  3  or  more  times  as  long  as  wide,  lustrous  above;  peduncles  usually 

more  than  2  cm  long,  usually  3-flowered;  calyx  usually  nearly  closed  in  young 
bud;  seeds  up  to  ca.  1 0.   P.  australe  var.  suffruticosum 

2.  Leaves  usually  less  than  3  times  as  long  as  wide,  usually  dull  above;  peduncles 

commonly  all  less  than  2  cm  long,  usually  1 -flowered; calyx  usually  open  in  young 
bud;  seeds  up  to  ca.  50    P.  australe  var.  australe 

Psidium  australe  Cambess  var  australe 

Psidium  australe  Cambess  in  A.  St.-flil.,  Fl.  Bras.  Merid.  2:  283. 1833,  as  to  type. 
(Figs.  1,  2). 

Psidium  triphyllum  Barb.  Rodr..  Myrt.  Paraguay  12.  1903.  Typh:  PARAGUAY.  "Ipe-hu ,.  Sierra  de 
Maracayu,"  HdSiier  4990  (llOi.OTYPE:  G,  =A.SU  photo!) 

Psidium  mucwnalum  Barb.RodrexChodat  &  Hass].,BulL  Herb.  Boissier7:798. 1007.  TvrH:  PARA- 

GLJAY.  "Ipe-hu  Sierra  de  Maracayu,"  Hasslcr  50H2  (l  lOlx:iTYPH:  G  [4  sheets].  =A.SLJ  photos!;  sheet 
in  G  photo  105  [lectotypi-,  here  designated!:  iSOi_ECTOTYPE:  NY!). 

P.sidiu  m  pi  ribebuiense  Barb,  Rodr  ex  Chodat  &  llassl.  Bull,  blerb,  Boissier  7;707. 1Q07.  Type:  PARA- 

GtJAY:  "Cordillera  de  Piribebuy"  Hasskr  6632  U  iolotypp::  G  [2  sheets],  =ASIj  photos!). 
Psidium  suhmctrak  McVaugh,  Mem,  New  York  Bot.  Gard.  18:261.  1969.  TYPE:  VENEZUELA. 

"Bolivar:  Entre  San  Felix  y  Puerto  Ordaz...  elev  20  m,  26-27  Jun  1964  (fl),"  Stcyermark  94275 
(holotype:  MICH!), 

Shrub  or  subshrub  ca.  1(-1.5)  m  high;  leaves  inainly  obovate  to  oblanceolate, 

1.6-3.5  times  as  long  as  wide,  glabrous  to  sparsely  pubescent  beneath,  the  upper 

surface  usually  dull;  peduncles  mostly  under  2  cm  long,  l(-3)-I  lowered;  calyx 
usually  quite  open  in  the  flower  bud  belore  anthesis  and  before  tearing  between 

lobes  begins;  fruit  1.5-3  cm  long;  seeds  up  to  ca.  50. 

ARGENTINA.  Misioncs:  7  km  de  B.  de  Irlgoyen,  camiiio  a  San  Pedro,  Dep,  Bernardo  de  Irigoyen,  17  Feb 

1973  (Ir),  Krapovickas  cl  al  23378 (CTES,  MO):  Candelaria,  3  km  S  of  Arroyo  Yabebiry,  4  km  5  of  San 

Ignacio  on  ruta  12  (27°15'S,  55°35'W),  11  Dec  1987  (fr),  lAindrum  5741  (ASU,  CTES):  Cainguas.  Monte 
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Fig.  1.  A-B.  Psidium  australe  var.  australe,  Landrum  3909  (NY).  A.  Flower  buds,  twig  and  portions  of  leaves,  B.  Twigs, 

leaves  and  flower  buds.  C-D.  Psidium  australe  var.  argenteum.  C.  Manos  10620  (US),  flower  buds  and  leaves;  buds  are 

nearly  glabrous  on  hypanthium  and  calyx;  lower  leaf  surface  densely  covered  with  hairs.  D.Silvo  736  (ASU),  twigs,  leaves 

and  flower  buds.  In  both  varieties  the  calyx  is  cup-like  and  open  in  the  flower  bud. 

CarU),  205  in,  28  l-cb  K)'it  (Fr),  Monies  I47H2  (NY);  C^ainguas,  ruta  8, 1  km  S  clc  Campo  Clrandc,  cam  I  no 
a  Alba  Tosse,  I  Aug  UW?  (Ir),  Vunni  ci  di  ')7-UAsi :,  CTliS) 

BRAZIL.  Distriio  Tcderal:  500  m  da  margcin  do  lago  Paranoa/)  Nov  1^78  01),  llcniis^^cirt  iil.G'-M 

(NY).  Goias:  Scrra  do  ( ;aiap6,  ca.  bO  km  S  of  Caiapoma  on  road  lokUai.BOO  1000  m,  30  Oct  l^)(')4  (ID, 

liwiH  &  5ii(ifrs(  m/n  7574  (CAS.  MICH.  N^').  Maraiiliao:  Imperatriz.  Bananal.  15  km  S  of  Inipcratriz 

along  BR  010  (ca.  5°40'S.  47"2(V\V),  290  m,  29  hcb  1980  (11),  Plowman  ct  cii  9J5I(NY),  Minas  Ccrais: 
Ubcrlandia,  arredores.  0  No\  UWl  (II),  Halschhuch  557^18  (ASU,  MBM).  Parana:  ILsir  do  C.crne,  Km 

llt>-117,  Campos  dc  CYistro,  Muii,  Castiii,  0 Jan  1947  (II),  HdiSihkuh  581  IMBM,  MICH);  Ipiranga, 
Faxinal  do  Tanc|uc.  20  Occ  1970  (11 ).  I  /<((  s<  /i  Inuh  25<S99  ( ASU);  Bocaiuva  do  Sul.  arredores,  5  Pec  1978 

(fl),  Halschbach  4J8,50  (MBM,  MO);  Mun  Balsa  Nova,  5.  Luis  do  Puruna,  14  Dec  1979  (11),  Hatsihbach 

42641  (NY);  Rio  Branco  do  Sul,  Quebrada  Fundo,  5  Dec  1995  (st),  Kawasaki  ct  al  9.35(ASU,  MBM,  SP); 

Vihi  Velha,  detras  de  la  iglesia,  15  Jan  1987  (fr).  Knipoviikus  6r- Cnstohal  40895  (ASU,  CT1-;S);  Mun. 

Piraquara.  ca.  10  km  1;  ol  Cuniib;i  (ca.  25°30'S,  4940'W),  1  Dec  1981  (11).  landrum  3909  WY);  Mun. 

Palmeira,  Fazenda  Sani.i  Rita,  ca.  (i5  km  W  ol  Cuniiba  on  id  to  Ponia  Grossa  (ca.  25°25'S,  49°50'W),  2 
Dec  1981  (fl),  Landiu)}\  .59.53  (NY),  ca,  85  km  SVV  ol  Guarapuava  In  campo  near  Rio  Reserva,  ca.  1000 
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Fig.  2.  Distribution  ofPsidium  australe  var.  australe. 

m,  13  Mar  1967  (fr).  Lmdcman&dc  Haas  4834  (MBM,  MICH,  NY);  entre  Sengesejaguariaiva,  20  Nov 

1962  (fl),  Mat(t«  (0647(ASU,  SP);  Mun.  Palmeira,  Fda. Sta.  Rita,  21  Jan  1982 (fr),  Oliveira  3I8(ASU, MBM); 

Buraco  do  Padre,  Muii.  Ponta  Grossa,  24  Nov  1989  (I'D,  Silva  &  Nicolack  739  (ASU,  MBM).  Roraima: 
Normandia,  Alto  Rio  Branco,  UJun  1954  (fl),  Rocin^i;ues4475{MlCH).  Sao  Paulo:  Mun.  Mogi-Guagu.  10 

km  NN VV  ol  Padua  Sales  (22°11-18'S,  47°7-10W),  650  m,  22  Sep  1960  (fr),  Eitcn  &  EiLcn  2394  (NY). 
GUYANA,  upper  Demerara-Berbice  region,  ca.  27  km  from  Uuni  along  Ituni-Kwakwani  road 

(5°22'N,  58°7'W),  30-60  m,  17 Jan  1990  (fr),  Gillespie  3000  (ASU);  Rupununi  Savana,  Marakanaia  Old 
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Villagc.ca,  3W it  nOctlQ(T3(ri)^G(W(il((nil 989 (MICJl.NV);  RupununiSavaiuuNappi  Village (3°25'N. 

59'  5i'VV).  110  in.  29  Nov  1987  {l\)Janscn-jaLohi  ct  ul  1319  (MO), 
PARAGUAY.  Alio  Parana:  Rva.Tati  Yupi,  14  Feb  1979([»,  (((ii/)i(  Biiuuional  /(W  (.MO).  Aiiiambay: 

P.  N.  C;en-o  C;ora  (ea.  22°35'S,  56"5'W),  road  to  i.onto.  ca.  150  m,  20  .Aug  1995  (st),  /.Km/rum  H700 (ASV, 

FCQ).  Caazapa:  Tavai.  dcstacamciito  militar  l,26"iO'S,  55"20'W),  30  Oct  1988  (lU,  Husualdo  /7.H  [MO). 
Cancndiyu:  circa  Ype-jhu,  1  Nov  1978  (11),  Bcrminii  18.306  (NY);  Ygatimi,  Rcserva  Natural  del  13osc|uc 

Mbaraca)-u  (ca,  24°10'S,  55HO'W).  Nandurocai.  19  Nov  1995  (fr),  Landnim  8859  (ASU,  FCQ),  Itapua: 

Capt,  Miranda,  4,2  km  N  ol  entrance  to  Hotel  Tirol  near  CONAVI  project  (27°12'.S,  55°45'\V),  ca.  210 
m,  <■)  Nov  IWt  (11).  Laiidruin  8798  (ASU,  FCQ);  Capt.  Miranda,  road  to  Jesus  ca,  O.b  km  from  mam 

highway(ca,27°12'S,  55°45'\V),ca,  185m,9Novl995(ll),  Linu:iri())!88]6(ASU.FCQ),Misumcs:12km 
Wdc.Sanlgnacio,caminoaPilar,15Novi978(rr),A?-|wd(il.  (92.5 (CTES, MICH, MO); SanJuanLiaiitista, 
ca.  8,5  km  along  road  to  Pilar  ca,  170  m,  8  Nov  1995  (fl).  Landnim  H789  (ASU,  FCQ);  rt,  1  between  San 

Ramon  to  San  Patricio  at  KM  A262,  ca,  4  km  F  ol  rd  to  Ayolas  (ca,  27  °5'S,  5t)°40'W),  ca.  240  m,  8  Nov 
1995  (11,  Ir),  Landnim  8795  (ASU,  FCQ);  ri.  1,  km  A2I8,  F147,  between  Asuncion  and  Encarnacion,  ca. 

210  m.  10  Nov  1995  (ID,  Landnim  8825  (ASU,  FCQ);  Fa,  Fa  Soledad.  3  km  S  de  Santiago  (56°46'W. 

27°10'S),  3-4  Feb  1988  (1  r). Scli inini  &■  I'cnnu  260,54 (ASU),  Paragiiari:  Part|ue  Nacional  Ybycui,  Campo 

cerrado  en  Nl:  corner  of  the  park  on  ArroyoCorricntcs  (26°03'S,  56°50'W).  21  Dec  1988  (II),  Zardini  vl 

al.8980mO.V\'). 

VENKZUELA.  Bolivar:  Mun,  Asc,  Farreras,  Mari|-ia-Aripao  (7=29'N,  65°20'W),  80  m.  Feb  1990 
(yir),  Licow  759  (MO);  Distr  Roscio,  ca,  50  km  al  N  dc  Tiimeremo.  450  m.  7  May  1986  (11).  Hii!'cr  11627 

(MO);  km  111  on  Puerto  Ordaz-Cerro  Bolivar  railroad,  300-350  m,  26 Oct  1953  (fl),  Ma\^uirc  ct  ai.]6000 
(NY). 

The  four  specimens  of  Psidium  mucronatun]  at  G  ol  Hassier  5082  area  mixture 

of  entities.  The  one  specimen  most  certainly  belonging  to  Pau,stra/e  is  chosen 

as  the  Icctotype.  The  type  of  Psidium  triphyllum  might  best  be  placed  under  P 

aust  rale  van  sufjruticosum,  but  I  cannot  say  with  certainty  based  on  the  photo 
1  have. 

Psidium  australe  var.  argenteum  (O.  Berg)  Landrum,  comb.  nov.  (Fig.  3X  P.siciiion 

ar^cntciun  Cl  berg,  in  Mart,,  I'i,  Bras,  14(1),388,  1857,  Piulium  ai^icnieum  var  purpuycum  O 
Berg,  111  Mart,,  Fl.  Bras,  1 4(1):388,  1857.  inadmis.sible  name  to  be  replaced  by  P.  ay^j^cnicum  \'ar 

t(rj.;(')i((-iim,  the  type  ser\'ing  to  typily  the  .species,  Ciuajava  ar^^cntca  (O.  Berg  )  Kuntze,  Revis. 

Gen.  Pi,  1:239.  1891.  Tm'I-:  BRAZIL:  lsot\'peol  Fav^j^t'iiteum  \'cU.  purpurcum  O,  Berg,  here  desig- 

nated as  iJic:"[Oi  Yin;ol  species,  "in  catupis  prov.  Rio  Grande  do Sul,"Sdlow.s.n.(SYNTYl^l--:  B,  lost; 
i.S(^SYNTYPi-::  P!|i.i:tTOTYii;,  here  design. ucd i,  =F-3o405L  -ASU  photo!), 

I'sidium  ( lou'dliiiii  C^ambess,,  m  ,A  St, -1  111,  Fl.  Bras,  Merid,  2:283,  1833,  P,si(li[on  Luncatum  \'ar 

nivcioii  O,  Berg,  in  Mart.,  Fl,  Bras.  14(1):405.  1857.  inadmissible  name  tii  be  replaced  by  P 

cuncalum  \ai"  luncalum  .  Cliunava  c"iui('(((iJ  Kuntze,  Revis.  Gen.  PI,  1:239,  1891,  TYl'l-:  BRAZIL: 

"Prope  urbein  S,  loaodel  Rc)'  in  pro\'incia  Mmas  Geraes,"  Saiut-Llilairc  s.ii-  (llOl.cn  Yrii:  PI,  =F- 
3Ci409!,  =ASUi  photo9, 

Psidiumaf;i^CM(cintivar.inixii.s(i/iiliinnO,  Berg,  in  Mart,  Fl,  Bras,  14(1):388. 1857,  Type:  BRAZIL:  "ad 

pagum  Formig.is  in  parte  deserta  pro\'.  Minarum,"  Fohl  /2S7. 534 i(.SYNTYPF.S:W,  B,  M;  syntype 
atW,=F-31417i), 

?Psidiuni  ar\!^cnlCHmvd\\i[riindil<dinn]  O-  13erg,  m  Mart..  Fl,  i3ras  14(1 ): 388, 1857,  Tyii::  BR,AZlL:"in 

campis  provS.  Pauli.'CSc/lou' .s.ii.iiioi-Oi  vi'i-;:  B,  lost). 
^Psidium  argenteum  van  piunilum  O.  Berg,  in  Mart..  Fl.  Bras.  I4(l):388,  1857.  1  Yi'i::  BRAZIF:  "ad  S. 

Ignacio,"  Sc/lou'.s.n,  (iioroTvri;:  B,  lost). 
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Fig.  3.  A.  Distribution  of  P.  australe  var.  argenteum  (dots)  and  P.  missionum  (stars).  B.  Distribution  of  R  australe  var. 

suffruticosum. 
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Shrub  or  subshrub  ca.  1(-1.5)  m  high;  leaves  mainly  obovate  to  oblanceolate, 

L6-3.5  times  as  long  as  wide,  densely  pubesecnt  beneath,  the  hairs  hiding  the 

underlying  surface  except  tor  larger  veins,  the  upper  surface  usually  dull;  pe- 

duncles mostly  under  2  cm  long,  l(-3)-f  lowered;  calyx  usually  quite  open  in 
the  flower  bud  before  anthesis  and  before  tearing  between  lobes  begins;  fruit 

1.5-3  cm  long;  seeds  up  to  ca.  50. 

BRAZIL.  Goi;is:  .Vrra  do  Caia|xx  ca.  OO  km  S  ot  Caiaponia  on  road  to  Jalai  il7'12'S,  51''47'W),  800- 

1000  m,  27  Oct  1%4  tf  I),  /runt  c''-  Sodcrst  mm  74.32  (MICl  I,  MO,  NY);  Serra  Octal  de  Goias,  ca,  6  km  S 

of  Posse  CI4°.S,  4(V'W),  800  m.  "i  Apr  l^b  (Ir),  Irwin  cl  al  H.19,3  (NY);  Coiitratoi-tc  Central,  ca.  lb  km 

NH  ol  Catalao,  87'3  m,  23 Jan  1070  (Ir),  If  win  et  td.  2.5224  (NY).  Minas  Gtrais:  .Scrinha,  (11),  Chivu  iHO 
(ASLl,  SP);  Mun.  Tijucal,  Pedro  Less,  13  Mar  1982  (Ir),  HaischlniJi  4470(^  (ASU);  ea.  35  km  NW  of 

Paiaeatu,  1000  m,  8  Feb  1Q70  (Ir),  ]/  win  c(  al  26330  (NY):  Tiradences,  Serra  de  Sao  Jose,  1300-1400  m, 

03  Oct  1987  til),  Pfion  MO  (ASU).  Parana:  Mun,  Jaguariaiva.  Fa::enda  Chapada  Santo  Antonio,  27 
Nov  1968  (11),  Hatsih bach  20410 (ASU,  MBM);  Buraco do  Padre,  Mun.  Ponta  Grossa,  24  Nov  1989 (11), 

Siha  &  Cordciiv  7^6  (ASU.  MBM);  Mun.  Castro,  Carambei  by  Rio  Saojoao  (ca.  24°30'S,  50°2'W),  950 

m,  15  Jan  19ft5  (ylr).  Smith  ct  al  14494  (MICH,  NY);  Man.  Pirai  do  Sul,  near  Pirai  do  Sul  (ca.  24°20'S, 

50°10'W),  1000-1 100  m,  Ibjan  1965  (fr).  Smith  cl  al.  14555  (MICH,  NY),  Sao  Paulo:  Sao  CatJos,  3.5  km 

NNW  ol  center  ol  Sao  Carlos  (21°59'S,  47°55'W),  825  m,  14 Jun  1961  (fr),  fiiJcn  et  al.  2907  (MICH,  SP); 

Botucatu,  18  km  N,  14  km  E  ol  Sao  Manuel  (48°25l)"W,  22°45'0"S).  550  m.  28  Sep  1972  (fl).  Gottsheri>,ey 
I96K-28972  (ASU);  Itirapina.  Cen-ado  do  Valcrio,  19  Oct  I9Q4  (fl)  Kiuoshiia  ct  al  MI96  (ASU):  Mun. 
Itaberaba,  Rio  Verde,  17  Feb  1982  (irj,  Kummrow  1786  (ASU);  Mogi-Gua(;u,  Martinho  Prado,  Reserva 

Biologicada  i'azenda  Campminha,  15  Oct  1980(11),  Maiitovani  L;63  (ASU,  RB,  SP);  Sao  Jose  dosCam- 
pos,a3  km  Icste  da  cidade,  29  Apr  1961  (fr),  Mcilto.s  8903  (ASU,  SP);  Aguasdc  Santa  Barbara,  ca,  II  km 

da  cidadc  em  direcao  a  Lengois,  19  Dec  1995  (11),  Souza  &  Souza  .9634 (ASU);  Mogi-Mirim.  9  Dec  1945 
(ylr),  Vic^as7%7 (ASU). 

PARAGUAY.  Cannideyu:  Sierra  de  Maraca\'u,  Oct  1900  01).  Haislcr  5076  (NY). 

Psidiuni  anstrale  var  suffriuicosum CO.  Berg)  Landrum, comb.  nov. (Fig.  4).  Psulium 
sujjiuliLOSum  O.  Berg,  in  Mart,,  Fl,  Bras,  14(1):  387.  l857,CH(ajtJvt/  sn//rii(i(ii,sa  (O,  Berg)  Kuntzc, 

Revis,  Gen.  Pi.  1:239,  1891.  Tyi'i;:  BRAZIL:  "m  pascuis  desertorum  [3rasiliae,"  Pohl  1021  (llOLO- 

TYl'i-":  15,  lost;  ISC^TYPI-.S:  M!,  =  F49727I,  W,4liitoi  vpi-:.  here  designated],  =  ASU  photo!). 

Psuhum  alai luu  O.  Berg,  m  Mart,,  Fl,  Bras.  14(I):004.  1859.  TVPI::  BRAZIL:  "Serra  da  Chapada  prov 

Mmarum,'  Ricdd  sji.  (iioi  tvrvri::  LF.  =  ASU  photo'), 

P-S  i  ti  i  luii  ,si(//rii(  ico.sum  var  a  lata  Kiaersk.,  Enum.  Myrt,  bras,  27, 1893,  Typi-;:  BRAZIL:  "Lagoa  Santa," 

"SaoSitnao,"  Wtjrming,s.n.,Lo/xr(.'n2]2;G!fizioi(.;6972(sYNTYPES:C;iSOSYNTYPE:Glazic)u  16972, 
Rl,  =  ASU  photo!;  ISOSYNTYPP;:  Li)(i;rcn  2(2,  SP!,  =  ASU  photo!). 

Shrub  or  subshrub  to  ca.  0.3  m  high;  leaves  obovate,  oblanccolate  or  narrowly 

elliptic,  mainly  2-6  times  as  long  as  wide,  mostly  glabrous,  the  upper  surface 

usually  somewhat  lustrous;  peduncles  mostly  1-4  cm  long,  often  3-flowered  (1- 
f lowered  peduncles  generally  present  as  well);  calyx  usually  nearly  closed  in 

the  flower  bud  before  anthesis  and  before  tearing  between  lobes  begins;  fruit 
mostly  up  to  1  cm  long;  seeds  up  to  ca.  10. 

BOLIVIA.  Santa  Cruz:  Velasco,  Parque  Nacional  Noel  Kemplf  Mercado(l3°53'4!"S.  60°48'46"W).  500 
m,  28  Jan  1997  (11).  Soto  ct  al  424  (A.SU), 

BR/\Z1L.  Mato  Grosso:  Between  Buriti  and  Chapada  dos  Guimaraes,  720  m,  19  Oct  1973  (11). 
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PtaJiuRiMilfiulHin.iiTi  Ikif 

Fig.  4. Psidium  australe  var. suffmtkosum.  A-B.  Gottsberger  n-T21079  (ASU).  A.  Dichasial  inflorescences  with  buds,  the 

youngest  and  uppermost  nearly  closed;  the  oldest  and  lowest  with  calyx  having  opened  by  tears.  B.  Shoots  arising  from 

partially  burnt  base.  Relatively  narrow  leaves,  dichasia  and  a  closed  calyx  are  typical  in  this  variety.  C.  Heringer&Rizzini 

17549  (Uy)  Apex  of  flower  bud  showing  nearly  closed  calyx. 

Pvancc  cl  al  19225  (NY);  (13°50'S,  60°08'W),  29  Nov  1Q77  (fr).  Silva  Costa  1300  (ASU),  Minas  Gcrais: 
Patos  de  Minas,  800  m,  19  Aug  1950  (11),  Duarte  2825  (NY);  Mun.  Carmo  da  Cachoeira,  Rod.  Fernao 

Dias,  30  Nov  1985  (fl),  Hatschhach  50322  (ASU,  MBM);  Joao  Pinheiro-Cristalina,  6  Sep  1979  (fl), 

Heringer&  Rizzmi  s.n.  (NY,  US);  Scrra  da  Anta,  cu.  10  km  N  W  of  Paracatu.  ca,  900  m,  3  Feb  1970  (Ir), 

Irwin  et  al.  25S85  (CAS,  F  MO,  NY),  Parana: Jaquariaiva,  road  to  Arapoti  near  boundary  (ca.  24°08'S, 

49°20'W),  850-1000  m,  17 Jan  1965  (tr).  Smith  et  al  14684  (MICH).  Sao  Paulo:  18  km  ao  N  de  Botucatu, 

14  km  a  leste  de  Sao  Manuel  (22°45'S.  48°25'\V).  perto  da  Fstac.  13  de  Maio,  550  m,  22  Nov  1974  (st), 

Gottsbci-gcr  &  Campos  24-221174  24  (ASU.  UB):  Itaberaba,  Rio  Verde,  17  Feb  1982  (fr).  Kumm  vow  1787 
C ASU);  Icapetininga,  15  km  ao  N  da  cidade,  13  Nov  1961  (yfr),  Mattos  9576  (ASU,  SP);  a  37  km  de  Avare, 

rodovia  Avare-Sao  Manoel,  15  Mar  1967  (fr),  Maltos  I4.527(ASU,  SP);  Sao  Jose  dos  Campos,  7,5  km  SW 

em  linha  recta  da  pra^a  principal,  200  m  NW  da  Via  LXitra,  600  m,  25  Oct  1961  (fl),  Mimu  va  59 (MICH, 

NY,  SP);  Mogi-Guagu,  Padua  Sales,  Res,  Biologica  da  Fazenda  Campininha,  24  Nov  1977  (fr),  Sakanc 

698  (ASU);  Itarare,  Estacao  Ecologica  de  Itapeva  (24°04'25"S,  49°03'09"W),  12  Nov  1994  (f  1),  Sauza  et 

al  7037  (ASU,  SP);  Angatuba,  Estrada  para  Itatinga,  ca.  29  km  de  Angatuba  (23n8'48.1"S.  48°3F35.r'W), 
610  m,  2  Jan  1996  (yfr),  Sauza  ct  al  10752  CASU). 

PARAGUAY.  Amambay:  Sierra  de  Amambay  Oct  1912  (fl),  Hasslei  11401  (E  LIL,  NY).  Canindeyu: 

Ygatimi,  Res.  Natural  del  Bosque  Mbaracayu,  Nandurocai  (ca.  24°10'S,  55°40'Vv'),  19  Nov  1995  (11), 
Landrum  8857  (ASU,  FCQ). 
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Psidium  grandifolium  DC,  Prodr.  3:234.  1828.  (Figs.  5,  6).  Psidium  f^randifoHum  vni: 

i^L'/iiu/iiim  O  Berg,  in  Nkirt.,  Fl.  Bras.  14U):406.  1857,  inadmissible  name  lo  be  replaced  by  P. 

i^nindijolium  var.  (^rtnidi/oljiun.  (;ii[//(/\'<i  y^yandilolui  (IX:,j  Kuntze,  Rev.  Gen.  Pi.  1:239.  1891. 

TvPli:  BR,AZll.:"ad  \paiiema  prov,  S.  PauM."  .\/cjr(Mi.s  s./i.  Uioi  ot^ph:  M -l--m713i). 

Psulnuunucrcuin  PC,  Prodr.  3:234.  ISlS.C.iidjam  (  niriPtiUX  ,)  Kunizc,  Revis.Gen.  PI.  1:2  39. 1891. 

Psidium  ciueicum  var.  (mi^u.sd/n/ium  (T  Berg,  iii  Mart.,  Id  liras.  14(l):403,  1857.  inadmissible 

name  ro  be  replaced  b\'  Pciiicn-iun  vart  jMctviim,  Tvn::  BRAZIL:  'prov,  .Sancti  Pauli."  iVIorlMi.s 
s.n.  (iK)i  OTYPr:  ML  =F-i9723i,  =  ASU  plunoi). 

P^idiiiiu  i/udnt'.vcn.s  DC7,  Prodr  3:2  H.  1828.  GuLijiiwi  midiicsicus  (DC.)  Kuntze,  Re\'is.  Gen.  PI. 

1:239. 1891.  Psi(i  ill  fti  ii\itincsccn\vM\  Ltinciiiiiin  O.  Berg,  ni  Mart.,  PI  Bras.  14(1):403. 1857,  mad - 

missible  name  lo  be  replaced  by  P.  ini(//ie.sens  var  i/ii  (i/icscc/rs.  Psidium  cinercum  DC.  var 

inniucsicn\[  DC. )  D.  l.egrand.  Fl.  lllustr  t;a[arin,.  Mirtaceas.  P92,  1977.  Tvi'i;:  BRAZIL:  "prope 

Taubaic  prov  .S,  I'auli,"  M(ir(ii(,s  ,s,m.  (.HOUrrVFP,:  M,  =ASLI  photo!). 

P\idnii}]  Iciuatijidiiiin  Cambess..  in  A,  Si.-l  lil..  Fl.  Bras.  Meiid.  2:278. 1833.  Psidium  gmndifoUum 

var;iT)k/(i/<ili(iinlCambess.)0  Berg,  m  Mart,,  Fl- Bras,  14(0:407, 1857,  Typp:  BRAZIL: -Fazcnda 

das  Pages  in  pi'in-mcia  S.  Pauli,"  .Stiini-Hi  dn  re  ,s.n.  UlOLtvrvi'li:  P!,  =ASU  phoio!), 

/'mi/ii(|)i  I  lucre  urn  \an  hivvi  jk-sO.  Berg,  m  Mart..  Fl,  Bras.  14U):404.  1857.  TVPP::  liRA/dP:  "m  prov 

Mm,u-um,"(-7((i(.s.sen  .527(,iioi.OTVPi;:  BR;  isotypipG,  =  F-2 34921). 

I'sidiuii]  \:^i\nuiijolnim  var  iiKcrmcilium  O,  Berg,  in  Mart,,  Fl.  Bras.  14U):407,  1857,  TvPp;:  BRAZIL: 

"prov  Rio  Grande  do  .Sul,"  5el/r)U'  .s.n,  (1  IOPOTVPp::  B,  lost;  PsoTYPE:  P!  ILECTOTYPF,  here  desig- 
natCLlL  'ASL:  ]-)hotol). 

}'sidium\:^iandijoliumvnr.hctewphyllumO.Berg,m  Mart,,  Fl.Bras.  14(1):407, 1 857, Typi::  BRAZIL; 

■prov  Minarum,"  Clausscn  L527(llOl-OTYPH:  W;  ISOTYPP::  Li;,  =A,Sl'  |ihoto!j, 
l\i<iiun]  XPini(ii/(i|Mi/M  var.  (cniiimTve  O.  Berg,  m  Mart,,  Fl,  Bras,  14(1):407,  1857,  Typp::  BRAZIL: 

"prov  Minariiiii  jirope  urbcm  _S.  Joao,"  Poh  1 .56,50(1  lOPOi  ypp:  W,  =  ASU  photo!), 

Psidiuiuiinercum  van  intcrmediu/n  O,  Beig,  m  Mart,  Fl,  Bras,  I4(l):404, 1857,  T  YPP:  BRAZIL:  "prope 

urbem  Barbaccna  prov  Minarum  ,..ad  Urbem  Ypanema  prov  S.  Pauli,"  .SI.  Hi/dire,  Martius, 

ScUow  s.n.  (,sYNTYPE,s:B,  lost;  PstHYPE:  P!  |PEt:TOTYi'p;,  here  designated],  =A.SU  photo!), 

Psi(liii/ti  imancsicns  var  pai-vijolnim  O.  Berg,  in  Mart,,  Fl,  Bras,  14(1);403.  1857,  Tyim-:  BRAZIL: 

"prov  Minarum, .. S.  Joao  del  Rey,,,Chapeo  d'L'vas,"  S(.  Hiltiirc,  WiJt^i'('/i  529.  White  4!6.5 

(SY\typi-S:M,  MFL;  possible  LS0,SYNTYP|-.S:1.E,  P!,  =  ASU  phoiol  R9- 

I'sidium  lumncsicns  var,  rdl  ii mi i/c/ in m  O  Berg,  in  Mart.,  Id.  Bras.  I4(IJ;403,  1857, 1  ̂'I'P:  BRAZIL: 

"prov  Rio  Grande  do  Sul,..S.  Rita  et  S,  joao  Baptista„,ad  Paracatu,"  ScUow.  Po/i/  500  &  729 

(SYNT^-pps:  B,  lost;  iSOsYNTYPP:  |Pi))i/  .500|,  W!  ILFGTOTYPL,  here  LJesignatedl  =  F-31423!,  =  ASU 
photo!:  isosYM  ype:  \Pohl  729\.  \VL  =  ASU  photo!). 

I'sidium  I  uiiccitiim  \'ar  nuiincsccns  O.  Berg,  in  Mart.,  Fl,  Bras,  I4(l):405.  1857.  Type:  BRAZIL:  "in 

eadem  prov"  He,  Mina.s  t  .eraisi  Rc\^ncU  /-/29(110lOTYPP:;  MFL,  =  ASU  photo!), 
P.sii/iiiin,i;/ink(i7()/Mnnvar((/|ii(i[U)K),  Berg,  in  Mart,,  Id,  Bras,  1 4(1);603, 1859,  TYPE;  BRAZIL;  Trope 

Pind.imonhangaba  et  Liubate,"  Riec/el  .s.n,(,noPOTYrE;  LF,  =A5U  photo!), 
P,si(/iinn  gr((ii(/i/()/Min!  var  iyuancsccns  O.  Berg,  in  Mart..  Fl.  Bras.  14(1);603.  1859  T^TE:  BRAZIL: 

"Prope  Pindamonhangaba  et  Taubate,"  Ricdel  .s.n.  (i  idlotype;  LE,  =ASU  photo!). 

Psulium  ricdcUanum  O.  Berg,  in  Mart,,  Fl,  Bras,  14(l):603, 1859,  TYPE: BRAZIL; "prope  villain  Jaguaia 

prov  Minarum,"  Ricdel  s/i,  (apparent  iifil  OTYPE:  LE,  =ASLl  photo!), 

Psidium  cnoph\Uum  Barb  Rodr,  Myrt,  Paraguay  12, 1903,  TYPE:  PARAGUAY;  "vicme  Rio  Igatemy, 

prope  Yerbales  Serra  Maracayu,"  Hassler  5659  (IIOLOTYPE;  |2  sheets],  G,  =  ASU  photos!), 

Psulium  Iduatum  Barb,  Rodr,  Myrt, Paraguay  13, 1903, TYPE; PARAGUAY; "Ipehu   Serra  Maracayu," 
F/((s.s/cr  5265  tl  lOEOTYPE;  G,  =  ASU  photoU, 

Iridium  spodophvlium  B.irb,  Rodr,  Myrt,  Paragiitiy  14,  U)0  3,  Tyi'p::  PARACiUAY:  "prope  Rio 

Corrientes,"  Husslcr  4521  (Ht^LOTYPE:  G.  =  ASU  ]ihoto!J 
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Fig.  5.  Psidium  grandifolium.  A-B.  Irwin  &  Soderstrom  7173  (NY).  A.  Young  shoots  arising  from  woody  base.  B.  Nearly 

closed  flower  buds  (northern  form).  C,  Landrum  8810  (ASU),  calyx  open  in  bud,  the  lobes  triangular  (southern  form). 

Densely  white  tomentose  flowers  and  lower  leaf  surfaces  are  typical  of  this  species. 

Fsidium  apaensc  Barb.  Roclr  c\  Choclat  &  1  lassl..  Bull.  1  Icrb.  Boissicr  7:7Q8.  1907.  Typh:  PARA- 

GUAY: "in  rcgione  cursussupenoris  11  uin  in  is  Apa,"  Hti.s.s/fr 8529  (I  lc)LOTYPE:G,=  ASU  photo'). 
Psidium  apaense  Barb.  Roclr  ex  Chodat  &  Hassl.,  Bull.  Herb.  Boissier  7:798.  1907.  TVPH:  PARA- 

GUAY: "pr.  Curuguaty,"  Hassler  4648  (l  iopotype:  [2  sheets],  G,  =  ASU  photos!). 

Psidium  paraguayense  Barb.  Roclr.  ex  Chodat  &  1  lassl.  Bull.  I  lerb.  Boissier  7:798. 1907.  Type:  PARA- 

GUAY: "pr  Igatimi,"  Hasslci'iS.'il  (llOEOTYPE,:  [3  sheets!.  G,  =  ASU  photos!). 
Psidium  psych mphyllum  Barb.  Rodr  ex  Chodat  &  1  lassl..  Bull.  Herb.  Boissier  7:797.  1907  TYPE: 

PARAGUAY:  "in  alta-planitie  Loma  guazu  m  valle  ilumniis  Y-aca,"  Hass/er 6805(1  iOLOTYPE:  [2 
sheets],  G,  =  ASU  photos!). 

Psidium  yacaensc  Barb.  Rodr  ex  Chodat  c^  1  lassl.  Bull  I  lerb,  Boissier  7:797.  1907.  Typi!:  PARA- 

GUAY: "pr  Valenzuela,"  HlIssIcv  7099  (I IOEDTYPE:  G,  =  ASU  photo'). 
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Fig.  6.  Distribution  of  Piidium  grandifolium. 

I'siduiin  cinciriim  \'ar.  paru^^^iuifiac  D.  l.cj;rand,  l-l.  lllusir  c;atarin,,  Mirtaccas  (I'-H.  1^)77^  lYl'l;: 

PARAGUAY:  R()sen,i;iu((  5407(1  lOLOTVlM:  MVM);  Pt-(lt'r.st-M  4366Usoparatypcs  MOL  NYL  =ASU 

photo!). 

Shrub  toca.  1.5  tn  high,  densely  white  tomentose  or  pubescent  on  young  growth; 

hairs  white  (sometimes  with  a  reddish-brown  tinge),  simple,  up  to  ca.  L5  mm 
long;  young  twigs  often  square  in  cross  section,  especially  in  vigorous  growth, 
densely  white  tomentose.  Leaves  elliptic,  obovate,  oblanceolate,  lanceolate, 

(rarely  suborbicular),  3.6-12  cm  long,  2-5.8  cm  wide,  1.7-3  times  as  long  as  wide, 

densely  white  tomentose  below,  sparsely  hairy  to  glabrescent  above  when  ma- 
ture, often  with  somewhat  longer,  persistent  hairs  along  the  midvein  above;  apex 

acute,  rounded,  acuminate,  often  with  a  cuspidate  tip;  base  acute,  obtuse, 

rounded,  or  cuneate;  petiole  1-6  mm  long,  1-2  mm  thick,  channeled  or  not; 
midvein  impressed  to  flat  above,  prominent  below,  the  venation  usually 

eucamptodromous  proximally  to  brochidodromous  distally,  the  lateral  veins 

usually  4-7,  ascending,  a  clear  marginal  vein  not  present,  the  smaller  tertiary 
veins  obscure  or  forming  an  irregular  reticulate  pattern,  sometimes  impressed 

above;  blades  subcoriaceous  to  stifl  ly  coriaceous,  dull  to  lustrous  above,  drying 

dark  reddish  brown  to  gray-green.  Flower  buds  pyriform,  6-15  mm  long;  pe- 

duncles 0.2-5  cm  long,  1-2  mm  thick;  bracteoles  linear  to  narrowly  elliptic,  2-8 
mm  long,  pubescent  to  tomentose  without,  glabrous  to  tomentose  within;  ca- 
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lyx  connate  as  a  tube  for  1-4  mm,  tearmg  between  the  lobes  or  irregularly  at 
anthesis,  the  lobes  before  anthesis  deltoid,  much  wider  than  long,  or  about  as 

wide  as  long  (sometimes  scarcely  perceptible  along  the  rim  of  the  closed  ca- 
lyx), densely  covered  with  hairs  within  and  without;  petals  elliptic  to  obovate, 

9-10  mm  long,  glabrous  within,  pubescent  without;  hypanthium  obconic  to 

subhemispheric,  (2-)3-7  mm  long,  densely  tomentose;  disk  5-9  mm  across, 
subglabrous  to  pubescent;  stamens  (80-)260-560,  4-11  mm  long;  anthers  ob- 

long, 0.8-1  mm  long,  with  1-3  glands  in  the  connective;  style  5-10  mm  long; 
ovary  2-5-locular;  ovules  25-80  per  locule,  ca.  6-seriate,  the  placenta  not  peltate, 

hidden  by  an  obconic  mass  ot  ovules.  Fruit  subglobose,  1-2.5  cm  in  diameter; 
seeds  (2-)3-4(-6)  mm  long,  smooth,  rounded,  19-85  per  Iruit. 

ARGENTINA.  Corricntes:  Depto.  It uzaingo,  7  km  S  ol  Rio  Aguapey  on  Ruca  39 (.ca.  27°35'S.  36°15'W), 
ca.  120  m,  y  Dec  1987  ([  U,  Landrum  5704  (ASU,  CTESJ.  Misiones:  San  Ignacio,  new  road  to  Loreto.  ca.  1 

km  from  Ruta  12, 11  Dec  1987  (fl), Ldndnon  .5731  (ASU,  CTES);  Eldorado,  180  m,  12 Jan  1955  (fr).  Mantes 

J4743  (CAS,  NY);  Cainguas,  Monte  Carlo,  205  m,  12  Apr  1955  (ofl),  Monies  H794  (CAS.  NY). 

BOLIVIA.  Chiquitos:  3-5  km  al  Ni;  de  Santiago  dc  Chiquitos  (18°20'S,  59°35'W),  500-700  m,  22 
Oct  1994  (f I),  Vargas  3496  (ASU). 

BRyVZIL.  Bahla:  Mun.  Caetite,  b  km  S  de  Caetitc  cammo  a  Brejinho  das  Ainctistas  lea.  14°2'S, 
42°32'W),  ca.  1090  m,  20  Nov  1992  (11),  Ar/w  et  al.  5627  (ASU,  CTES,  SPF);  Mun.  Ibiquara,  25  km  ao  N 

de  Barra  da  Estiva  na  estrada  nova  para  Mucuge  (13°25'S,  4in8'W),  1100-1200  m,  20  Nov  1988  (fl), 
Harlcy  el  al  26964  (ASU,  CEPEC);  Piata,  proximo  a  scrra  do  Gentio  (Gerais,  entre  Plata  e  Serra  da 
Trombaj,  21  Dec  1984  (11),  Stannard  et  ai  74J8  (ASU).  Di.strito  Federal:  Brasilia.  Zoobotanico.  10  Oct 

196Ulr),HtTinger89J2(NY).Goias:Minacu,a8.9kmdonortedocanteirodeobras(13°29'S,48°24'Vv'), 
950  m,  1 1  Mar  1992  (fr),  Cavalcanli  et  al  U55  (ASU);  Niquelandia,  ca.  de  6  km  da  Vila  Macedo  em 

dircccao  a  mina  de  niquel  (14°2r27"S,  48°24'20"W),  30  May  1996  (fl),  Fonseca  et  al  976  (ASU);  Rod. 
GO-118.  2-5  km  Ode  Alto  Paraiso.  ISC^ct  1990 (fl),  Hatschhaeh  54567 (MBM);  Mun.dc  Luziania.  5jtil 

1979  (fr),  Heringer  17352  (NY);  Serra  do  Caiapo,  ca.  37  km  S  of  Caiaponia  on  rd.  tojatai,  800-1000  m, 

22  Oct  1964  (fl),  Zrwin  6' Soderstom  7J73  (MICH,  MO,  NY  J;Chapadados  Veaden-os,  19  ktTiNol  Alto  do 
Paraiso,  ca.  1250  m,  20  Mar  1971  (fr),  Irwin  el  al  32824  (NY).  Mato  Grosso  do  Sul:  Amambai,  10  Dec 

1982  (fl),  Hatschhaeh  45864  (MBM);  Rod,  MT-624,  5  km  VV  de  Tacuru,  16  Dec  1983  (f  I.  yfr),  Hatschhaeh 

47309  (ASU,  MBM);  Rio  Bnlhante,  Rod.  BR-f67,  14  Aug  1970  (fl),  Hatschhaeh  24632  (MBM); 
Bandeirante,  Rod.  Br  163,  11  Nov  1973(11),  Hcit.sc/ilwcli  33044  (MBM).  Minas  Gerais:  Joaquim  Felicio, 
Serra  do  Cabral.  Bocaina,  23  Nov  1984  (f  1),  Giulicd  i  et  al  CFCR  6399  (ASU);  Melo,  3  km  N  of  Hcrto, 

Paraopeba,  30  Nov  f965  (fl),  Goodland  265  (NY);  Mun.  Indianopblis,  Fazenda  Bcia  'Finda  (19°.3'S, 
47°57'W),  850  m,  27  Sep  1990  (fl),  Gotlshergcr  11-  27990  (ASU);  Serra  do  Espinhago,  ca.  7  km  NE  of 
Diamantina.  road  to  Mendanha.  1300  m,  29 Jan  1969  (fr),  Irwin  et  al  22839 (MO,  NY);  BR-365,  Corrego 
Fundo,  25  km  E  de  Ituiutaba,  4  Jan  1989  (fr),  Krapoviekas  &  Cristohal  42785  (ASU);  Serra  do  Cipo, 

between  Veu  da  Noiva  and  Alto  do  Paiacio  (ca.  19°15'S,  43°40'W),  1000-1400  m,  31  Jan  1984  (ylr), 

Landrum  4245 (NY);  Diamantina,  Areade  Protegao  Ambiental  Paude  Fruta  (18°15'29"S,  43°38'54"W), 

14  Feb  2001  (fl),  Lomhardi  4259(ASU);  Datas,  Morro  do  Coco,  estrada  para  Diamantina,  18°26'S,  1300 

m,  21  Mar  1989 (fr),  MeUoSilva & PiraniCt'CR  12206 (SPF). Parana: Jaguariaiva,  Lageado  5  Reis.  860 
m,  3  Dec  1964  (fl),  Hatschhaeh  11939  (HE,  MBM);  Ponta  Grossa,  Farque  V.  Velha,  25  Feb  1967  (fr), 

Halsch hach  16076  (MBM);  Bocaiuva  do  Sul,  arredores,  5  Dec  1978  (f  1),  Hatseh  hach  41927 (CTES,  MBM); 

Aim.  Tamandare,  Rod.  dos  Mineros,  rio  Barigui,  9  Feb  1982  (fl),  Hatschhaeh  44566  (MBM);  Campo 
Mourao,  8  Dec  1965  (buds),  Hatschhaeh  et  al  13293  (MBM);  Rio  Branco  do  Sul,  Serra  do  Caete.  5  Dec 

1995  (fl),  Kawasaki  et  al  929  (ASU,  MBM,  SP).  Sao  Paulo:  Mun.  Mogi-Guagu,  3.7  km  NNW  of  Padua 

Sales  (22°11-18'S,  47°7-10W),  575-650  m,  13  Dec  1962  (fr),  Eiten&Eiten  5069  (MO,  SP);  CapaoBonito, 

rodovia  para  Itarare,  Sep  1967  (fl),  Handro  1197  (SPF);  Mun.  Mogi-Gua^u,  Martinho  Prado,  Reserva 
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Biologica  da  Fazcnda  Campminha,  17  Oci  K)80  (fl),  Maniovani  J2,H  (SP);  Rancliana,  Rod,  Raposo 

TavaiTS,  km  515,5  (22°24'52.0"S,  51"2"35.2"\\'),  430m.  14  Feb  li-)%lfr).  Souza  &  Souza  1089(nAS\Jl 

PARAGUAY.  Amambay:  camino  a  tAiloiiia  Kstrclla,  1  kin  W  del  I  lito  (55°45'W.  22°22'S),  500  m, 
10  Dec  IWZ  (fr),  Ndiiiiitii  iS'  Peindncis  3,56.1)  (ASLJ);  I'staneia  San  Vicior,  Potrero  Toro,  25  Oct  IWl 

(11),  Sorid  4929  (CTESJ,  Caaguazu:  Arroyo  Yuquyr\-Arroyo  Taruma,  4  km  N  ol  Arro\'o  Ynqiuiy 

(25°I3'S,  55°55'W),  12 Jan  1  Wl  Ur),  Zardim  &■  Velazquez  25882 (ASUJ.  Caazapa:  Tavai,  dcstacamento 

militar (26°10'S,  55°20'W),  30 Oct  1Q88 (fl), Basualdo  1732 (ASU,  FCQ).  Canindcyu:  Ygatimi,  Res. Natu- 

ral del  Bosque  Mbaracayu,  \aiidurocai  lea,  24  lO'S.  55H0'W).  19  Nov  1905  (i  1),  lAindrum  <S',S'.5,5(ASU, 

FCQ),  Itapua:  (  apitan  Miranda,  4.2  km  Nol  eiiirance  to  Hotel  Tirol  beside  CON  AVI  project  ica.27°12'S, 

55°45'\V),  ca.  210  m.  13  Aug  1995  (fr),  Laudium  8661  (ASU,  FCQ);  road  to  Jesus,  0.6  km  from  main 

highway  (ca.  27°12'.S,  55°45'W),ca,  185 m, 9 Nov  1995 (fl),  Lanci rum  88/0 (ASU, FQ);  Sanjuan  Bautisra, 
8.5  km  along  road  to  Pilar,  ca.  170  m,  8  Nov  1995  1st),  l.ioit/ni;)!  ,S792(ASU,  FCQ);  route  1  ca,  4  km  Eof 

road  to  Ayolas  at  km  A202  (ca.  27''5'S,  56°40'W),  ca,  240  m,  8  Nov  1995  (fl),  l.aiidnun  .S'794  (ASU, 

FCQ);  Fa,  La  Solcdad,  3  km  Sde Santiago(50°4(V\V.  27'10'S),  3-4  Feb  1988(fr), .Sc  hiun}i&  Vnuui  26053 
(ASU).  Paraguari:  Saltode  Pirarcta,  14  Nov  1^78  Ur),  Aiho  ct  aJ.  1754  (NY);  route  1  near  km  240,  ca.  0.5 

N  or  road  to  l.ago  Ypoa  (2b°S.  57°15'VV),  ca,  250  m,  7  Nov  l'-)95  U  I).  LiUhlntm  8766  (ASU,  FCQ);  Na- 

tional Park  Ybycui,  Arroyo C:orrientcs(26°00'S,56°4(VW),  10  Feb  1993(lr),2circli?ii  &-Gik-rrer(),H974 

(ASU),  San  Pedro:  36  km  N  de  Tiicuara,  Ea,  La  Manina  (24°22'S,  56°24'W),  21  Oct  1994(fl),  Knipovickas 
ct  ill  4.5798 (ASU. CTES);  70  km  N  deTacuara(24'M'S.  56°5'W).  15  Dec  1986 (Ir).  Pciez  el  ai  I465(ASU). 

De  Candollc  (1828)  simultaneously  described  thfee  species  of  Psidium  m  his 

Prodromous  based  on  K4arnus  col  lections  and  using  names  applied  by  Martins  in 

his  herbarium:  P.grandifolium,  P.  cmcrcuiu,  and  P.  man^csccns.  De  Candolle  ex- 
pressed doubt  that  P.  inaincsccns  and  Pcincreum  were  distinct.  \n  fact  all  three 

type  specimens  are  similar  and  I  think  it  is  best  to  consider  them  a  single  species. 

Legrand  (Legrand  &  Klein  f977)  united  P.  cmcrcum  with  P.  i/icancscens  [i.e., 

Psidium  cincrcum  var,  incanescens  (O.  Berg)  D.  Legrandf  but  no  one  has  united  P. 

grandifol  I  !0)i  with  either  of  the  others.  As  1  discussed  before  there  are  a  continuum 

of  forms  ol  Psidium  in  this  complex  and  1  choose  the  name  P. grandifolium  be- 
cause the  type  is  most  clearly  distinct  Irom  its  relatives  P.  iiustiLilc,  P.  missionum 

and  intermediates.  The  name  Pcincreum,  the  other  alternative,  has  been  applied 
to  a  wide  variety  ol  lorms,  some  ol  which  1  now  include  in  P  a usl  rale. 

Ps\diu)n\:^ra)\dijolium  is  a  variable  species.  In  the  southern  part  of  its  range 

(Argentina  and  southern  [Paraguay)  there  are  individuals  with  clearly  deltoid  tri- 

angular caK'x-lobes  2-5  mm  long  that  are  longer  than  wide  and  longer  than  the 

calyx-tube  (Fig.  5C).  These  often  have  narrowly  elliptic  leaves  that  are  subcoria- 
ceous.  Mixed  with  these  are  others  with  broader  subcoriaceous  leaves  and  shorter, 

broader  calyx-lobes.  Towards  the  north  of  Paraguay  and  into  Brazil  the  leaves 

become  more  coriaceous  and  the  calyx-lobes  less  prominent,  in  some  cases  be- 

ing scarcely  perceptible  along  the  rim  ol  the  calyx-tube,  and  the  calyx-tube  be- 
comes longer  (Fig.  5B).  These  lorms  may  warrant  recognition  at  a  subspecific  level. 

The  name  P.sk/iio)i  ciDicatum  Cambess.  has  been  applied  to  this  species  in 

Argentina  by  Rotman  {\'^)7b)  who  was  apparently  following  the  opinions  of 
Legrand  and  Kausel  (both  cited  in  Rotman).  I  have  been  able  to  carefully  study 

the  type  ol  P.  cuncaium  and  believe  that  it  is  a  synonym  of  P  auslralc  var. 
c7r(,rnfei(m. 
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From  a  broad  area  of  Brazil  (Bahia  to  Parana),  there  exist  collections  of 

plants  intermediate  between  Pau.stra/c  and  P.grandifolium.  In  other  areas  these 

species  remain  quite  distinct  and  do  not  intermix.  After  several  years  ot  consid- 
eration of  this  situation  I  believe  that  it  is  best  to  simply  accept  some  specimens 

as  belonging  to  the  complex  but  as  intermediates.  The  alternative  would  be  to 
unite  the  whole  group  in  to  one  extremely  variable  species  with  subspecific 

groups  that  act  as  separate  species  over  much  of  their  distribution.  Intermedi- 
ates include  types  of  the  following  taxa: 

P.siJium  micwairpum  Cambcss.,  in  A.  St. -I  lil.,  Fl.  Bras.  Mcrid.  2:284.  1833.  Type:  BRAZIL:  ■Prope 

urbem  S.  Joao  del  Rey  in  provincia  Mmas  Geraes."  Saini-Hilaire  .s.n.  (H01.0TYPE:  P!,  =F-36416!, 
=ASU  photo!). 

Psidium scnceu m  O.  Berg,  i n  Mart.,  Fl.  Bras.  1 4(1):389. 18.57.  TYl'li: BRAZIL: "in campis ad  Carambey 

in  prov.  S.  Pauli,"  Sellow  s.n.  (i  iolotyci;:  B,  lost;  ISOTYPES:  LE,  =ASU  photo!,  P!  [lectotype,  here 

designated!  =F-36421!,  =ASL'  photo!). 
F.sjdium  grandifohum  var.  /xicvi/olium  O.  Berg,  in  Mart.,  PL  Bras.  14(1):407.  1857.  TYPE:  BRAZIL: 

"prov.  Minarum,"  Regneli  1-129  (HOi.OTYPi-::  MFL:  lsotype::  i^!,  =  ASU  photo!). 

Psidium  cinereiim  var. grandijolium  O.  Berg,  in  N4art.,  Fl.  Bras.  14(1):404. 1857.  Typp::  BRAZIL:  "in 

prov.  S.  Pauli,"  Sellow  s.  n.  (IIOLOTYPE:  B,  lost;  ISOTYPH:  P!  [lectotype,  here  designated],  =  ASU 
photo!,  W!,=  ASU  photo!). 

Specimens  that  I  consider  intermediate  between  Psidium  grandifolium  and  P. 
australe  include  the  following. 

BRAZIL.  Bahia:  Serra  da  Agua  dc  Rega,  23  km  N  of  .Seabra,  road  to  Agua  de  Rega,  ca.  1000  m,  24  Feb 
1Q71  (Ir),  //win  clal.30894  (HB,  MBM,  MO,  NY).  Distrito  Federal:  Hortodo  Guara,  Brasilia,  15  Dec  1961 

(fl),  Hcrin^t;er8773  (ASU,  HB);  na  Rod.  da  RECOR  no  trecho  cni  re  a  RECOR  e  DNER,  20  Nov  1978  (fl), 

Ueringer  et  al  17180  (ASU,  HB);  Brasilia,  Bacia  do  Sao  Bartolomeu,  alto  do  Ribeirao  Papuda,  18  Feb 

1981  (fr),  Hennger  ct  al.  611]  (MO,  NY);  near  Sobradihno,  1 100  m,  27  Sep  1965  (fl).  \rwin  el  al  8717 

(CAS,  MICH,  MO,  NY);  ca.  12  km  W  of  Taguatinga  on  road  to  Brasilandia,  1250  m,  26  Nov  1965  (fl). 

Irwi  n  et  al.  10692  (NY);  Chapada  da  Contagem,  ca.  15  km  E  of  Brasilia,  1050  m,  30Jan  1966  (Ir),  Irvvin 
et  ill.  12154  (MICH,  MO,  NY).  Goias:  .Sao  Gabriel,  arredores,  7  Nov  1991  (fl),  Halsehbach  55874  (ASU, 

MBM);  Luziania,  1 1  Feb  1982  (fl),  Hcringer  18279  (MO,  NY);  Serra  dos  Cristais,  5  km  W  of  Cristalina 

(17°S,  48°W),  1175  m,  2  Nov  1965  (11),  Irwin  et  al.  9766  (MICH,  NY);  Serra  do  Rio  Preto,  ca.  10  km  E  of 

Cabeceiras  (16°S,  47°  W),  f  000  m,  17  Nov  1965  (fl),  /rwin  el  a  1. 10377  (HB,  MICH,  MO,  NY  SP);  Serra  do 

PirmcLis,  ca  12  km  S  of  Corumba  de  Goias  (f6°S,  49°W),  1000  m,  f  Dec  1965  (fl),  Irwm  el  al.  10855 

(MICH,  MO,  NY);  Mun.  de  Alexania,  5-7  km  from  BR060  on  road  to  Rio  Corumba,  ca.  12  km  W  of 
Alexania,  1000  m,  21  Jul  1984  (fl),  Mori  et  al.  16920  (NY);  Morrinhos,  lazenda  proxima  da  cidade 

(17°49'22"S,  49°3'39"W),  6  Sep  1998  (f r),  Proenca  1987  (ASU).  Mato  Grosso  do  Sul:  Rod.  BR-267, 20  km 
W  de  Maracaju,  25  Oct  f988  (fl),  Hatschbacb  52614  (ASU).  Minas  Gerais:  6  km  NE  of  Indianopolis 

(19n3'0"S,  47°57'0"W,  850  m,  2  Nov  1985  (fl),  Goltsberger  16-21185 16  (ASU);  Morro  das  Pedras,  ca.  40 
km  NF  of  Patrocinio,  1000  m,  29  Jan  1970  (fr),  Irwin  et  al.  25696  (NY);  Serra  da  Anta,  ca.  5  km  NW  of 

Paracatu,  800  m,  4  Feb  1970  (fr).  Irwin  ct  al.  25998 (MO,  NY);  Rio  Bicudo,  ca.  20  km  W  of  Corinto,  ca. 

525  m,  3  Mar  f970  (fr),  Jrwin  el  al  26826  (CAS,  NY);  Ituiutaba,  24  Oct  1956  (11),  Macedo  4853  (US); 

Diamantina,  proximo  a  Gumda,  9Jan  1988  (11),  Mello-Silva  et  al.  11758  (ASU).  Parana:  Parque  Iguagu, 
Mun.  Curitiba,  14  Jan  1986  (fr),  Cordeiro  &  Silva  217  (ASU,  HRB,  MBM):  Mun.  Colombo,  Capivari,  4 

Nov  1971  (fl).  Hatschhach  27710  (ASU,  MBM);  Mun.  Jaguariaiva,  Rio  das  Mortes,  25  Nov  1980  (fl), 

Htii.si  /iI)cIlIi  43870  (ASU.  MBM);  Mun.  Palmeira,  Rod.  BR-277,  descida  no  Capivara,  8  Mar  1984  (fl), 
Hatschhach  47837  (ASU,  MBM);  Mun.  Mandirituba,  Cachoeira  and  surroundings  to  Rio  Bangui  (ca. 

25°45'S,  49°15'W),  30  Nov  1981  (fl),  Landriim  3887  (MICH,  NY);  Curitiba,  Parque  Iguagu  (ca.  25°30'S, 
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49°15'W),  ca.  QOO  m,  2  Jan  1Q82  (fl,  yfr).  l.auJnim  4044  (MBN4,  NY):  Rio  l?ranco  do  Sul,  along  rd.  to 

Ccrro  Azul  (ca.  25°S,  49°  20'W),  900  m,  5Jan  1982  (Ir J,  Ldudnim  405,i  (MBM);  Br.  476.  5  km  Ode  l.apa, 
30  Nov  1989  (11),  Rihas  199  (ASU,  MBM).  Sao  Paulo:  Mococa,  7  Nov  1994  (11),  Kinoshita  &  Cnilvao  94- 

144 /44  tASU);  Cassia  do.s  Coqucn-os.  9  Nov  1994  (11).  Kiiio.sli  iUi  (SCuilvtJO  94-2l72]7(ASU);  Boiucaiu, 
22  Nov  1908(11).  ,Scm/n/sloy<,SY>7(ASlJ.  NY.SP). 

Psidium  missionum  D.  l.cgrancl,  Darwiniana  9:284.  1950.  (Fig.  7).  rvpi::  ARGEN- 

TINA, "N'lisionL's,  Depto,  Candelaria,  Santa  Ana,"  Roiii  i^t;iu'C  lb  (iioi  (vrvpi;:  MVM;  btiivPHS:  F!, 
=  ASLI  photo!,  l-ll.l  SI). 

Shrub  or  subshruh  to  ca.  1  m  high,  witli  a  persistent  underground  stem  li-oin 
which  shorter  hvcd  above  ground  shoots  arise,  resprouting  al  ter  being  burnt  or 

cut  to  the  ground,  glabrous  to  moderatcK'  pubescent  on  young  growth;  hairs 
when  present  whitish,  up  to  ca.  1  mm  long  but  usually  shorter;  young  twigs 

reddish  brown,  glabrous  to  pubescent,  less  often  pubescent,  reddish-brown, 
smooth,  the  older  twigs  at  tirst  scaly,  later  smooth,  gray.  Leaves  oblanceolate, 

obovate,  or  elliptic,  2.5-8.8  cm  long,  I.l~4cin  wide,  1.8-3.5  times  as  long  as  wide; 

apex  abruptly  acuminate  to  acute;  base  cuneatc  to  acute;  petiole  1-2  mm  long, 

1-1.5  mm  thick,  1  lat  or  channeled  above;  midvein  flat  toslightly  impressed  above, 

prominent  below;  lateral  veins  usually  4-(t  pairs  ascending  and  arching  up- 
wards, connecting  to  lorm  a  weaker  marginal  vein  in  the  upper  half,  the  smaller 

tertiary  veins  between  the  laterals  forming  a  reticulate  pattern;  blades  lustrous 

or  not  above,  drying  olive  green,  gray-green,  to  blackish  brown,  nearly 

concolorous,  coriaceous.  Flower  buds  pyriiorm,  7-12  mm  long;  peduncles  l(-3)- 

i lowered,  1-2.3  cm  long,  ca.  1  mm  wide,  flattened,  pubescent  to  glabrous; 

bracteoles  linear  to  narrowly  lanceolate.  3-8  mm  long,  ca.  1  mm  wide,  glabrous 
to  pubescent,  deciduous  at  about  anthcsis;  caly.x  open  in  the  bud,  tearing  up  to 

ca.  1  mm  between  the  lobes  after  anthesis,  the  lobes  triangular,  2-4  mm  long,  3-4 

mm  wide,  subglabrous  to  pubescent,  the  ape.x  acute  to  acuminate;  petals  obo- 
vate to  oblanceolate,  ca.  9  mm  long,  glabrous  to  subglabrous;  hypanthium 

obconic,  3-5  mm  long,  glabrous  to  pubescent;  disk  4-6  mm  across,  the  staminal 

ring  pubescent;  stamens  130-235,  9-11  mm  long;  anthers  subglobosc  to  oblong, 

ca.  0.5-1  mm  long;  style  7-9  mm  long,  usually  with  a  few  scattered  hairs,  the  stigma 

only  slightly  wider  than  style;  ovary  3-4-locular;  ovules  43-70  per  locule,  about 

8-seriatc,  the  placenta  not  peltate,  hidden  by  ovules.  Fruit  globose,  ca.  1-1.5  cm 

long;  seeds  14-20  in  lruitsseen,ca.  5  mm  long,  the  seed  coat  several  cells  thick. 

ARGENTINA.  Misioncs:  San  Igiiacio,  ca.  3  km  along  road  to  Pcna  Victoria.  Te)ai  Caiarc  (ca.  27°15'S, 

55°3')'\V),  10  Dec  1987  (Ir),  Ldudnim  57IS(ASi;,  CTES);  Candelaria,  4  km  S  ol  Sania  Ana  on  rtita  12 

(27°25'S,  35°40'W),  11  Dec  1987  til),  Landrum  ,573.^  (ASU);  ,San  Ignacio,  new  road  to  Lorcto,  ca.  1  km 
from  riita  12, 11  Dec  1987  (Ir),  Landrum  ,5738  (ASU);  Candelaria,  I  km  Sot  Arroyo  Yabebiry  4  km  Sol 

San  Ignacio  on  riita  12  (27°1TS,  53°35'\V),  II  Dec  1987  (st),  iMiidium  5740  (ASU,  CTES);  Cainguas, 
Monte  Cado,  205  m,  2  Irb  1955  (Ir),  Monies  l4H0i>  (CAS,  NY). 

PARACliAY.  Caazapa:  T.i\  ai,  dcstacamenio  militar  (26°10'S,  55°20'W),  1988  (fl),  Basualdo  2076 

(FCQ),  Guaira:  Del  Ciiaira  li  tube,  0,50-0,80  m,  5  Oct  1952  (fl),  K4ontes  1260  (CTES).  Itapua:  Capitan 

N4iraiKla,  4.2  km  N  of  entrance  to  1  lotel  Tirol,  behind  CONAVl  pro]cct  (27°12'S,  55°45'W),  9  Nov  1995 
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Fig.  l.Psidiummissionum.A.Montes  14781  (NY), 

flower  buds  and  portions  of  leaves.  B. 

Krapovickas  &  Cristobal  44607  (ASU),  twigs, 

leaves,  and  flowers  after  anthesis.Typical  plants 

are  subglabrous  and  have  triangular  calyx-lobes. 
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(II),  Landrum  H808  (ASV.  FCQ);  Capitaii  Miraiuhi,  road  to  |csus  ca.  0.6  km  [mm  main  highway  (ca. 

27°12'S.  55' HS'W ).  Q  Nov  1995  (.11),  Land  ni m  8812  (.ASU,  l^CQ);  Paraguari:  road  to  Lago  Ypoa.  ca.  2  3  km 
Nof  CaapucLi,  15 km  Wot  main  Asuncion -Encarnaci on  highway, ca. 250m,  10  Nov  1995(,11), LtnitiruiN 
8\S,]S(ASU,FCQ). 

P.siJiun!  nii.s.sionum  frequently  grows  with  Psidium  scilutarc  var.  niiitnnuJiur)? 

(Cambess.)  Landrum  [=Psidium  lu  ridum  (Sprcng.)  Burret]  and  can  be  conlused 
with  that  entity.  The  two  are  contrasted  in  the  key  below. 

1.  Leaves  2-4.5  cm  long,  0.7-2.3  cm  wide,  1.5-b  times  as  long  as  wide;  marginal  vein 

distinct,  closely  following  the  margin;  placenta  protruding,  peltate;  style  5-6  mm 

long,  glabrous   P.  salutare  var.  mucronatum 

1.  Leaves  2.5-8.8  cr^i  long,  1 .1  -  4  cm  wide,  1.8-.15  times  as  long  as  wide; marginal  vein 
evident  only  in  distal  portion  of  leaf  arching  broadly  between  laterals;  placenta 

protruding  only  slightly,  not  peltate; style  7-9  mrm  long,  usually  with  a  few  scattered 
hairs   P.  missionum 
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ABSTRACT 

Ptilagrostis  luquensis  P.M.  Peterson,  Soreng  &  Z.L.  Wu  from  the  Peoples  Republic  oi  China  is  described 

and  illustrated.  The  new  species  was  lound  m  dense  thatch,  mollisol  soils  on  neady  level  grassy  plains 

surrounded  by  low  hills  in  Gansu  Province,  Ptilagrostis  luqucnsis  is  morphologically  similar  to  P, 

dichotoma  but  differs  by  having  glabrotis  anthers  (1-1,4  tnm  long),  shorter  spikelets(2,6-3,.5  mm  long), 

shorter  glumes  (2,6-3,5  mm  long),  shorter  lemmas  (2,2-2.7  mm  long),  shorter  and  narrower  panicles 

(2-5,2  X  1-3  cm),  and  lower  nodes  with  1  or  2  sheathing  lanceolate  hyaline  bracts  (1-5  mm  long)  on 
the  culm  inserted  immediately  below  the  lowest  branches.  A  key  to  the  species  ol  Pt  i  lagwstis  in  China 

is  provided. 

tl^  ̂   (Chinese  abstract) 
^l^ijffli^  T^Ciy'l'^tl^]    ■irl't'feVt^IllW7'/';//^^rasC;i  hiquensis  P.M.  Peterjion,  Soreng  &  Z.L. 

Wuo  t^rrfl'^tlH'i>ti^^#iHi^.  '\:Y^{v.\\mmM^)'M^^.^'-Vo    fe  r^mz-  PtUagrosiis 
hiquensis    ̂ ^^mm-^P.    dicholoma    mm.V.>i\\U,   n\^?A    ̂ ^.^)tm^\^m,    l<:l-l.4 
■m^,  m^i'hm,  m.^.5'm^,  um'm,  m.b^.5  m^,  %i.mm,  1^2.2- 
2.7'-s*,  mmmm^mi-,  VKis.in.^,  %  1-3  m*,  m\-  v.%mi^  vm'jfk^^ijtm 

Ptilagrostis  Griseb.  is  characterized  as  having  chartaceous  lemmas  with  awns 
that  are  geniculate  and  plumose  throughout  their  length,  lemma  apices  with 

two  lobes  or  teeth,  non-overlapping  lemma  margins,  an  obtuse  callus  (^6  mm 

long),  caryopses  with  non-glossy  surfaces,  and  shoots  arising  intravaginally 
(Barkworth  1983;  Freitag  1985;  Lomonosova  2001;  Tzvelev  1983,  2001).  There 
has  been  much  controversy  over  the  mterpretation  of  the  taxonomic  status  and 

generic  hmits  among  species  of  Achnatherum  P.  Beauv(syn.  Lasiagrostis  Link), 
Ptilagrostis,  and  Stipa  L,  Achnatherum  can  be  separated  from  Ptilagrostis  by 
having  lemmas  with  awns  that  are  scabrous  at  least  in  the  terminal  portion. 

Stipa  generally  has  florets  with  a  sharp-pointed  cylindrical  callus  (>0.7  mm 
long)  and  lemmas  that  have  completely  overlapping  margins  (Tzvelev  1983, 
2001).  There  are  approximately  11  species  of  Ptilagrostis  currently  recognized 
worldwide  and  the  following  six  species  are  treated  in  the  Chinese  Floras:  P. 
concinna  (Hook,  f.)  Roshev,  P.  dichotoma  Keng  ex  Tzvelev,  P.junatovii,  Grubov, 

SIDA21(J):1355-1362.200S 
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mongholica  (Turcz.  ex  Trin.)  Griseb.,  P.  pcUiotii  (Danguy)  Grubov,  and  P 

yadons^cusis  Keng  f.  &J.S.  Tang  (Cm  1996;  Keng  1965;  Lu  1987;  Lu  &  Kuo  1987; 

Qian  2002;  Wu  &  Phillips,  In  prep.).  In  addition  to  these  six  species  the  follow- 
ing three  species,  described  from  outside  China,  have  been  reported  in  China 

and  adjacent  regions:  Ptilagrostis alpina  (F.  Schmidt)  Sipliv.  from  northeastern 

China  (Liaoning),Japan,  and  Russia  (Eastern  Siberia  and  Far  East);  P.  malyxhevii 

Tzvelev  I  rem  Xinjiang  (Tien  Shan),  Kazakhstan,  Kyrgystan,  Tajikistan  (Tien 

Shan  and  central  Pamirs);  and  P  sch  isih  k  i  n  i  i  (Tzvelev)  Czer  (=  P  concin  na  subsp. 
schischkinii  Tsvclcv)  from  Xinjiang  (Tien  Shan  and  Pamirs),  Kazakhstan, 

Kyrgystan  (Tien  Shan)  iLomonosova  2001;  Probatova  2003;  Tzvelev  1983]. 

While  collecting  grasses  on  an  extended  trip  to  China  m  1997  RJS  and  PMP 

found  this  small  Piilagrostis  and  were  unsuccessful  Finding  other  specimens 

with  similar  morphological  features  while  reviewing  specimens  at  KUN  and 

PE.  Recently,  RJS  sent  Soreng,  Peterson  &Sun  5383  to  Sylvia  Phillips  at  Kew  who 

was  preparing  (with  Wu  Zhen-Lan)  the  treatment  of  Ptilagrostis  for  the  Flora 
of  China.  We  conclude  this  specimen  represents  an  undescribed  species.  The 

new  species  is  clearly  a  member  of  the  subtribe  Stipmae,  tribe  Stipeae,  and  sub- 
family Pooideae  (Soreng  et  al.  2003,  2004). 

PtilagrosiisluquensisP.M.  Peterson,  Soreng  &Z.L.Wu,sp.  nov.  (Fig.  D.Tyim:  CHINA. 
C^/\NSI!Pr0VINi  i:.  l,uquC;o.c;a.. 30-40  l<m  N  of  Gansu/.Sichuan  border  on  road  from  Chengdu 
to  Lanzhou,  ca.  20  km  S  ol  Wa.xu  and  10  Km  F  ol  Ciahai,  ca,  2  30  km  .S.SW  ol  Lanzhou  al  kilo- 

meter post  394  134°24'N-102"17'H  (corrceted  from  original  estimate)],  3440  m,  18  Sep  1997, 
R.J.  Soreng.  PM,  Peterson  &  H.  Su n  .5383  (hoi.otyph;  US!;  lsotypilS:  FIN WPf  Ki,  KUN!.  MOf  PE!). 

A  P(il(.)t;K).s//.sJiL/i()(()j)i(i  Kenge.x  Tzvelev  ant  her  is  apiceglabris  1-1.4  mm  longis,  spieulis2.6-3.'5  mm 
longis,  giumis  2.6-3.T  mm  longis,  lemmatibus  2,2-2.7  mm  longis.  panieulis  2-3.2  em  longis  1-3  cm 

latis  aperiis,  nodis  inferioribus  1,1)2  laneeolatis  hyalinis  braeteis  1-3  mm  longis  ditlert. 

Caespitosc  perennial  with  intravaginal  shoot  initiation;  roots  0.2-0.3  mm  di- 

ameter Culms  5-23  cm  tall,  0.5-0.8  mm  diameter  near  base,  erect,  smooth,  gla- 

brous, 1-noded,  nodes  basal,  not  visi  ble.  Sheaths  (0.5-)2-8  cm  long,  shorter  than 
the  internodes,  glabrous,  smooth,  the  old  sheaths  forming  tight  clusters  at  base; 

margins  hyaline  near  summit,  often  excurrent.  Blades  2-6  cm  long,  0.2-0.5  mm 
wide,  involute,  filiform,  glabrous,  alraxially  smooth  or  scaberulous  along  keel; 

margins  scabrous;  flag  blades  f-2  cm  long.  Ligules  0.4-1.2  mm  long,  hyaline, 
purplish  to  brownish  below;  apex  truncate,  obtuse  or  refuse,  usually  ciliate,  the 

cilia  ca.  0.1  mm  long;  flag  ligules  0.7-1.2  mm  long.  Panicles  2-5.2  cm  long,  1-3 

cm  wide,  open,  exerted  with  1 0-15  spikclets;  lowest  inter  nodes  0.9-1.7  mm  long; 

branches  0.7-2.8  cm  long,  capillary,  loosely  ascending  to  sinuous,  spreading 

I0-50°from  theculm  axis,smooth,glabrous,purplish;  lower  nodes  usually  with 
1  or  2  sheathing  linear-lanceolate  hyaline  bracts  1-5  mm  long  on  the  culm  in- 

serted immediately  below  the  lowest  branches,  the  lowest  node  with  (1)2 

branches,  each  branch  often  twined  or  immediately  re-branched  at  the  base  on 
the  lower  nodes;  pulvini  inf  lated,  smooth,  glabrous,  present  at  all  branching 
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Fig.  1 .  Ptilagrostis  luquensis  {Soreng,  Peterson  &  Sun  5383).  k.  Habit.  B,  Blade,  ligule,  and  sheath.  C.  Lowest  panicle  node 

with  hyaline  bract.  D.  Spikelet.  E.  Spikelet  with  anthers.  F.  Lower  glume,  dorsal  view.  G.  Upper  glume,  dorsal  view.  H. 

Lemma,  ventral  view.  I.  Palea,  dorsal  view.  J.  Palea,  ventral  view.  K.  Lodicules  and  caryopsis.  L.  Caryopsis,  ventral  view. 

M.  Caryopsis,  dorsal  view. 
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points.  Spikelets  2.6-3.5  mm  long,  1-flowered;  pedicels  3-12  mm  long,  mostly 
longer  than  the  spikelets,  smooth,  glabrous  or  with  a  lew  scattered  hairs.  Glumes 

2.6-3.5  m  m  long,  oblanceolate  to  elliptic-oblong,  subequal,  longer  than  the  I  lo- 
ret,  glabrous  and  smooth  below,  whitish  with  the  base  purplish;  apex  obtuse, 

usually  erose  and  ciliate;  lower  glume  faintlyl-3-veined,  slightly  broader  than 
the  upper;  upper  glume  faintly  3-5-veined.  Floret  callus  short,  obtuse,  shortly 
bearded,  the  white  hairs  0.5-1  mm  long.  Lemmas  2.2-2.7  mm  long,  lanceolate, 

chartaceous,  terete,  5-veined,  awned,  scattered  pilose  on  lower  1/4-1/3,  the  hairs 
0.2-0.6  mm  long,  smooth  in  the  middle,  densely  scaberulous  above;  apex  acute 

with  lateral  triangular  lobes  ca.  0.6  mm  long;  awn  6-10  mm  long,  1-geniculate, 
column  twisted,  sometimes  sinuous  above,  plumose  with  hairs  1.2-2  mm  long 
throughout,  the  hairs  slightly  shorter  near  apex.  Paleas  2.2-2.7  mm  long,  slightly 
shorter  or  equal  to  the  lemma,  not  overlapped  by  the  lemma  margins,  distinctly 

2'-veined,  with  a  few  hairs  below,  scaberulous  along  the  nerves  above;  apex  acute. 

Stamens  3,  anthers  1-1.4  mm  long,  yellowish;  apex  glabrous.  Lodicules  3,  obo- 
vate,  unequal;  abaxial  lodicules  ca.  0.7  mm  long;  adaxial  lodicule  ca.  1  mm  long. 

Ovary  0.5-1  mm  long,  glabrous;  styles  2,  separate;  stigmas  2  feathery.  Caryopses 
1.6-1.9  mm  long,  tusilorm,  terete,  minutely-beaked,  grayish,  translucent;  hilum 
linear  nearly  as  long  as  the  grain;  embryo  ca.  1/4  as  long  as  the  grain. 

P/icno/ogy.— Flowering  in  August  through  September 
Disinhution.—Ptila^wstis  luqucnsis  is  known  from  Gansu,  Qinghai, 

Xizang,  and  Sichuan  Provinces  between  3350-4800  m.  At  the  type  locality  the 
new  species  was  found  in  dense  thatch,  mollisol  soils  on  nearly  level  grassy 
plains  surrounded  by  low  hills,  associated  with  Poa,  Calamagrostis,  and  Koeleria. 

Et  y  mo  log}'.— The  specific  epithet  'luquensis'  is  given  to  this  species  since 
the  type  was  found  growing  in  this  county. 

Additional  spccimcnscxamincd(iv\R.\iYn:s):  CHINA.  Qinghai:  Maduo,  4600m, 7Jul  mHO.  YH,  Wu  UOS 

(HNWP);  Qumalai,  4400m.  8  Auj^  1%6,  S.W.  Lin  00765  (HNWP);  Zhiduo,  4700m,  15  Aug  1Q66,  /..H. 

Zhou  322  (HNWP).  Xizang:  Zhongba,  4800m,  14  Aug  IQ73,  Qinohai-Xizani^  Expcd.  67.58  (HNWP). 

Sichuan:  Ruocrgai,  3:350  m,  Jul  1975,  Sichuan  l-xpcd.  10225 {\-\N\\'P}. 

DISCUSSION 

Species  delimitation  within  PlUagrostis  is  problematical  and  authors  have  had 
ditficulty  ditterentiating  P.  monghoUai  P.  dichotoma,  and  P.  concinna.  Noltie 

(2000)  and  Cope  (1982)  may  have  misapplied  P.  mongholica  (treated  as  Stipa 

monghoUca  Turcz.  ex  Trin.)  for  P.  cUchotoma.  Their  descriptions  include  small- 
1  lowered  (lemmas  3.7-5.5  mm  long)  and  short-awned  (12-30  mm  long)  with 
short  hairs  (0.75-2  mm  longj  lorms.  Wu  &r  Phillips  (In  prep.)  placed  P.  tihctica 
(Mez)  Tzvelev,  a  form  with  lemmas  hairy  throughout,  as  a  synonym  of  P. 
mongholica.  Noltie  (2000) also  reduced  Pco/icintu;  {Stipa  concinna  1  iook.f.)toa 
synonym  ol  P  mongholica. 

Ptilagrostisschischkinii  is  morphologicafly  similar  with  P.  [uqucn.si.s since 
it  is  a  diminutive  plant  with  glabrous  anthers.  I  lowever,  from  Roshcvitz  (1963) 
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description,  the  spikelets  are  5-7  mm  long  (verses  2.6-3.5  mm)  and  the  lemmas 
are  3-5  mm  long  (verses  2.2-2.7  mm).  Ptilagrostis concinna  sensu  stricto,  is  more 
southern  in  its  distribution  (type  from  Sikkim  Himalaya)  and  diifers  from  P. 

luquensis  by  having  longer  glumes  (4-6.3  mm),  longer  lemmas  (3.5-5  mm),  and 
longer  anthers  (1.5-2.2  mm)  with  a  tuft  of  hairs  at  the  apex.  Ptilagrostis 
mongholica  subsp.  minutijlora  (VS.  Titov  ex  Roshev.)  Tzvelev  1=  P.  minutiflora 
(VS.  Titov  ex  Roshv.)  Czer.]  is  another  small  form  from  Central  Siberia  that  has 

small  spikelets  4.5-5  mm  long  and  lemmas  3.3-4  mm  long  with  awns  15-20 

mm  long  (versus  6-10  mm  in  P.  luquensis)  [Tzvelev  1983]. 
Ptilagrostis  alpina  is  another  species  with  small  spikelets  (3.6-4.5  mm  long) 

and  short  culms  (15-35  cm  tall).  However,  it  differs  from  P.  luquensis  by  having 
scabrous  panicle  branches,  hairy  anthers,  and  longer  lemma  awns  [15-20  (-30) 
mm  long]. 

Much  confusion  has  also  surrounded  the  use  of  Ptilagrostis  dichotoma  var. 

roshevitsiana  Tzvelev  since  this  too  has  small  spikelets  3.2-4  mm  long.  How- 
ever, Tzvelev  (2001)  indicates  that  the  panicles  have  dense,  short  hairs  (spinules) 

on  the  branches  (glabrous  in  P  luquensis),  the  anthers  are  hairy,  and  the  plants 

are  large.  It  is  possible  that  P.  alpma  and  P.  dichotoma  var  roshevitisiana  repre- 
sent the  same  entity  since  both  have  small  spikelets,  scabrous  panicles,  and  hairy 

anthers.  The  illustration  in  Lu  and  Kuo  (1987)  of  P  dichotoma  var  roshevitsiana 

shows  the  anthers  as  having  tufts  ol  hairs  at  the  apex.  A  specimen  at  Kew  (Y.L. 

Keng  (S'Keng/.  5468  from  Qinghai  Province,  Hiiang-yuan  Hsien,  Harakutur)is 
problematical  since  it  has  glabrous  anthers  and  smooth  panicle  branches  but 
otherwise  seems  to  match  the  description  of  P  dichotoma  var  roshevitsiana. 
Since  this  specimen  does  not  have  short  hairs  (spinules)  on  the  panicle  branches 

and  does  not  have  inflated  pulvini,  i.e.,  it  has  contracted  panicles,  we  think  it 
falls  within  the  range  of  variation  of  P  schischkinii  (with  glabrous  anthers).  If 
the  Keng  and  Keng  j.  5468  specimen  is  included  within  the  range  of  variation 
of  P  schist  hkini I  then  one  must  allow  for  smaller  spikeleted  forms  ranging  from 

(3.8-)4-7  mm  long. 
Two  herbarium  specimens  from  Qinghai:  PC.  Kuo  12317  (HNWP)  and  PC. 

Kuo  et  al.  331  (HNWP)  are  problematical  since  they  both  have  hairy  anthers 
but  otherwise  seem  to  exhibit  the  morphology  of  P  luquensis.  It  is  possible  that 
only  a  few  genes  control  the  expression  of  this  trait  and  that  these  specimens 
represent  different  populations  of  P  luquensis.  At  this  time  we  do  not  have 
enough  information  to  make  this  distinction  and  prefer  to  recognize  the  new 

species  as  only  having  anthers  that  are  glabrous  at  the  apex. 
The  North  American  disjunctions,  Ptilagrostis  kingii  (Bol.)Barkworth  from 

the  Californian  Sierra  Nevada  and  P.  porteri  (Rydb.)  W.A.  Weber  [syn.  P. 

mongholica  subsp.  porteri  (Rydb.)  Barkworth]  from  the  central  Rocky  Moun- 
tains in  Colorado  are  the  only  other  two  species  in  this  genus.  Ptilagrostis  porteri 

has  open,  smooth-branched  panicles,  larger  spikelets  (4.5-6  mm  long),  and  gla- 
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brous  anthers,  whereas  P  kingii  has  contraeted,  scabrous- branched  panicles, 

smaller  spikelets  (3.2-4.5  mm  longj,  hairy  anthers,  and  lemmas  that  are  hairy 

throughout  with  short-pubescent  awns  (Barkworth  1983). 
A  key  lor  separating  the  new  species  Irom  all  other  reported  species  ol 

Ptila^i^rostis  in  China  follows: 

KF.Y  TO  THE  SPECIES  OE  PTILAGROSTIS  IN  CHINA 

1.   Lemmas  2.2-2.7  mm  long;  glumes  2.6-3.5  mm  long;  anthers  1-  1.4  mm  long, 
glabrous  at  the  apex   Ptilagrostis  luquensis 

1.   Lemmas  3.0-8  mm  long,  glumes  4-12.5  mm  long;  anthers  1,3-4  mm  long,  gla- 
brous or  hairy  at  the  apex. 

2.  Ligules  truncate,  ca.  1  mm  long,  ciliate;  leaf  blades  fairly  stiff;  glumes  lanceolate, 

sharply  acuminate;gravelly  and  rocky  places  on  desert  plains    Ptilagrostis  pelliotii 

2.  Ligules  oblong  or  lanceolate,  rounded,  0.5-6  mm  long,  glabrous  rarely  ciliate; 
leaf  blades  softer;  glumes  elliptic  or  oblong  lanceolate,  obtuse  to  acute;  alpine 

meadows  and  high  hilly  steppe. 

3.  Panicles  contracted,  0.7-2  cm  wide;  branches  0.3-2.8  cm  long,  suberect  or 
narrowly  ascending. 

4.  Spikelets  8-12  mm  long; glumes  unegual   Ptilagrostis  yadongensis 

4  Spikelets  (3.8-)4-7  mm  long;gturries  subequal. 

5.  Anthers  glabrous  or  with  a  solitary  hair  at  the  apex;  lemma  awns  6-10 

mm  long   Ptilagrostis  schischkinii 

5.  Anthers  with  a  tuft  of  hairs  at  the  apex;lemriia  awns  1-2  mm  long. 

6.   Panicles  with  sheathing  membranous  bracts  at  base  of  lowest 

branches;  spikelets  purple;  lemmas  3.5-5  mm  long;  awns  1-1.5  cm 

long   Ptilagrostis  concinna 

6.   Panicles  without  membranous  bracts  at  base  of  lowest  branches; 

spikelets  brownish  mauve;  lemmas  4,5-6  mm  long;  awns  1.5-2  cm 

long   Ptilagrostisjunatovii 

3.   Panicles  open,  3-5  cm  wide;  branches  up  to  6  cm  long,  spreading. 

7.  Anthers  1 .8-4  mm  long,  glabrous  at  the  apex   Ptilagrostis  mongholica 
7.  Anthers  1    2  mm  long,  with  a  tuft  of  hairs  at  the  apex. 

8.   Lemma  awns  23-42  mm  long;  ligules  2.5-6  mm  long     Ptilagrostis 

malyschevii 

a   Lemma  awns  l-20(-30)  mm  long  (if  over  20  mm  long  then  branches 

scabrous); ligules  1-3  mm  long. 

9.  Panicle  branches  scabrous;  7- 1  3  spikelets  per  panicle;  plants  1 5-35 
cm  tall   Ptilagrostis  alpina 

9.  Panicle  branches  smooth;  15-25  spikelets  per  panicle;  plants  15  -50 

cm  ta  I   Ptilagrostis  dichotoma 

A  C:  K  N  O  W I ,  E  DC,  M  E  N  T  S 
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ABSTRACT 

A  taxonomic  treatment  of  Eragrosiis  Wolf  for  northeastern  Mexico  (Coahuila,  Nuevo  Leon,  and 

Tamaulipas),  is  given.  Twenty-six  species  and  four  varieties  or  subspecies  of  Eragrosf  is  are  recognized 
in  the  study  area.  Twenty  of  these  species  are  native  to  the  Flora  region  and  six  are  introduced  and 

adventive.  Keys  lor  determining  the  species,  descriptions,  distributions,  specimens  exammed,  illus- 

trations, synonymies,  and  a  brief  discussion  indicating  relationships  among  all  native  and  adven- 
tive species  of  Eragrosiis  in  northeastern  Mexico  are  provided. 

RESUMEN 

Se  presenta  un  cstudio  taxonomico  de  liragrosi\s  Wolf  para  el  noreste  de  Mexico  (Coahuila,  Nuevo 

Leon  y  Tamaulipas).  Un  total  de  veintiseis especies  y  cuatro  vanedades  o  subespecies de  Eragrosiis  se 

reconocen  en  el  area  del  estudio.  Veince  de  estas  especies  son  nativas  de  la  flora  de  la  region  y  seis  son 

introducidas  y  adventicias.  Se  mcluycn  clavcs  para  determinar  las  especies,  descnpcioncs, 

distribuciones,  especimenesexaminados.ilustracioncs,  sinonimias,y  una  discusion  breve  indicando 

las  rclaciones  cntre  todas  las  especies  nativas  y  adventicias  de  Eragrosiis  para  el  noreste  de  Mexico. 

Coahuila,  Nuevo  Leon,  and  Tamaulipas  or  northeastern  Mexico  covers  an  area 

ol  291,955  km  2  or  15  %  of  the  total  land  of  Mexico.  This  area  includes  portions 
of  two  natural  regions  known  as  the  Chihuahuan  and  Tamaulipan  Deserts. 
These  regions  are  considered  a  center  of  origin  and  diversification  of  arid  and 

semi-arid  plant  species  (Davila- Aranda  et  af  2004;  Peterson  et  al.  2005).  As  part 

of  the  current  revision  of  the  grass  flora  ol  northeastern  Mexico,  an  examina- 
tion of  the  taxonomy  and  distribution  of  the  species  of  Eragrosiis  was  begun  to 

aid  the  agriculture  and  livestock  industries.  This  study  treats  26  species  and 
four  varieties  or  subspecies,  for  a  total  of  .30  taxa. 

Eragrosiis  is  a  large  genus  of  more  than  350  species  occurring  in  tropical, 
subtropical,  and  warm  temperate  regions  throughout  the  World  (Clayton  & 
Renvoize  1986;  Peterson  et  al.  1995, 1997,  2001;  Watson  &  Dallwitz  1992).  There 

are  f  11  species  of  Eragrosiis  found  in  North,  Central,  and  South  America;  25  na- 
tive in  the  United  States  and  Canada;  and  36  native  in  Mexico  (Beetle  et  al.  1991; 

Espejo-Serna  et  al.  2000;  Peterson  et  al.  2001, 2003,  2005).  The  genus  is  charac- 

SIDA21(3):  1363-1418. 2005 
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tcrized  by  having  many-flowered  spikclets  where  the  disarticulation  of  the 

lemma  and  palea  occurs  separately,  lemmas  that  are  usually  3-nerved  and 

unawned,  longitudinally  bowed-out  paleas  with  ciliolate  keels,  paniculate  in- 
florescences, and  leaves  with  ciliate  ligules  (Peterson  et  al.  1997).  Most  species 

of  Eragmstis  occupy  open  habitats  with  poor  soils  and  many  occur  m  disturbed 
localities  (Clayton  &  Renvoize  1986;  Van  den  Borre  &  Watson  1994). 

All  species  of  Eragwslis  that  have  been  exammed  anatomically  exhibit 

"kranz"  or  C4  leaf  anatomy  [except  the  C3,  E  wulten  Pilg  from  South  Africa,  see 
Fdlis  (1984)]  and  species  have  either  chloridoid  bicellular  microhairs  (broad, 

short  terminal  cell  the  same  thickness  as  the  basal  cell)  or  panicoid  bicellular 

microhai rs-likc  (long,  thin-walled  terminal  eel l)[Amarasmghe&  Watson  19901 
Apparently  three  C4  biochemical  types  exist  in  Eragrostis:  NAD-ME  (nicotina- 

mide adenine  dinucleotide  co-factor  malic  enzyme),  PCK  (phosphoenolpyru- 
vate  carboxykinase),  and  intermediates  (Prendergast  et  al.  1986). 

The  classification  of  the  tribe  Eragrostideae  has  been  problematic,  prima- 

rily because  no  one  has  been  able  to  define  this  group  and  select  diagnostic  char- 
acters that  exclusively  delimit  this  tribe  from  other  tribes  in  the  Chlondoideae 

(hlilu  &  Alice  2000;  2001;  Van  den  Borre  &  Watson  1997;  2000).  Historic  ac- 

counts of  the  ever  changing  opinions  of  systematists  on  the  classification  of 

the  Eragrostideae  can  be  found  in  Peterson  et  al.  (1995)  and  Van  den  Borre  and 

Watson  (1994).  Peterson  et  al.  (1997)  recognized  38  Eragrostideae  genera  occur- 
ring in  the  New  World,  then  later  placed  many  of  these  same  genera  m  the  tribe 

Cynodonteae  without  delineating  an  Eragrostideae.  Based  on  results  of  a  DN A 

sequence  study  of  the  Chloridoideae  (Columbus  et  al.  2005),  Peterson  et  al.  (2005) 

has  proposed  a  completely  new  classification  of  the  New  World  Chloridoideae. 

Here,  the  Eragrostideae  is  narrowly  interpreted  to  include  only  three  small 

subtribcs  (Cotteneinac,  Uniolinae,  and  the  Eragrostidinae)  that  diverge  as  a  clade 
at  the  base  of  the  chloridoids  (Peterson  et  al.  2005).  Character  trends  in  the 

Eragrostideae  include  spikelets  with  many  florets,  lemmas  with  3-13-nerves, 
and  many  species  adapted  to  xeric  habitats. 

The  subtribe  Eragrostidinae  as  treated  here  includes  three  genera: Cladora- 

p/iLs  c7pcroi(icuc(Thunb.)S.M.  Phillips  introduced  from  Africa;  Eragro.stis  with 

112  species  (86  native  N  W  spp.);and  Stci  rack  nc  with  two  species  (Peterson  2003; 

Peterson  et  al.  2005).  The  Eragrostidinae  is  characterized  by  having  hairy  or 

glabrous  culm  nodes;  hairy  or  glabrous  rachillas;  entire  lemma  apices  that  are 

awnless,  mucronatc  or  short-awncd  (only  in  the  latter  two  genera);  glabrous  or 
scabrous  lemmas  that  are  (1)  3  (5)-ncrved  lemmas;  and  short  basal  microhair 

cells  (15-75  microns)  on  the  abaxial  epidermis  of  the  leaf  blade. 
Recent  systematic  treatments  of  Enigrost  is  from  Argentina  (Nicora  1998), 

Australia  (Lazarides  1997),  Brazil  (Boechat  &  Longhi-Wagner  2001),  Ecuador 
(Peterson  2001),  Mesoamerica  (Davidse  1994),  Mexico  (Beetle  et  al.  1991),  the 

United  States  and  Canada  (Peterson  2003),  and  Zambesiaca  (Cope  1998)  have 
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given  us  a  good  understanding  of  the  species  limits  and  their  distribution.  Based 
on  nuclear  and  plastid  DNA  sequences,  Ingram  and  Doyle  (2004,  2005)  tested 
the  monophyly  of  Eragrostis  and  found  that  with  inclusion  ol  Acamptoclados 
Nash  (£.  sessilispica  Buckley),  Diandrochloa  de  Winter,  Neeragrostis  Bush,  and 

Pogonarthria  Stapf  the  genus  is  indeed  monophyletic.  However,  only  37  species 
of  Eragrostis  were  included  in  their  analysis  so  any  subgeneric  interpretations 
were  beyond  the  scope  of  their  work.  What  is  lacking  is  a  definitive  treatment  of 

the  subgeneric  classification  of  the  entire  genus.  Based  on  spikelet  disarticula- 

tion Clayton  (f974)  and  Clayton  and  Renvoize  (f986)  have  arrived  at  a  "iirst  ap- 
proximation to  natural  groups"  and  have  presented  a  key  to  sections  Psilanthci 

Eragrostis,  Lappu/a,  and  P/tity.stachj/ti.  Inmost  native  New  World  species  the  lem- 
mas fall  acropetally  (from  the  base  towards  the  apex)  from  the  persistent  rachilla, 

and  with  the  paleas  persistent  on  the  rachilla.  The  other  major  pattern  of  spike- 
let  disarticulation  in  Eragrostis  is  when  the  lemmas  fall  basipetally  (from  the 

apex  towards  the  base).  Van  den  Borre  and  Watson  (1994)  investigated  53  species 

of  Eragrostis  and  found  that  anatomical  characters,  among  others,  support  the 
recognition  of  two  distinct  groups:  subgenus  Eragrostis  and  subg.  Caesiae.  The 

most  comprehensive  attempt  so  far  is  Lazarides  (1997)  treatment  of  the  Austra- 

lian Eragrostis  where  he  recognized  six  groups  primarily  based  on  spikelet  disar- 
ticulation. Lazarides  (f997)  correlates  his  classification  with  Van  den  Borre  and 

Watson  (1994)  who  recognized  subgenus  Eragrostis  and  subg.  Psi  lantha,  and  with 

Amarasinghe  and  Watson  (1990)  who  investigated  microhair  morphology  within 

the  genus.  Cope's  (1998)  subgeneric  treatment  of  Eragrostis  for  the  flora  of 
Zambesiaca  is  also  comprehensive  since  he  delineates  nine  groups  based  on 

panicle,  lemma,  and  palea  morphology  m  addition  to  spikelet  disarticulation. 

The  following  taxonomic  treatment  contains  a  key  for  determining  the  spe- 
cies, descriptions,  distribution,  specimens  examined,  illustrations,  synonymies, 

and  a  brief  discussion  indicating  hypothesized  relationships  among  all  native 
and  adventive  species  of  Eragrostis  in  northeastern  Mexico.  This  study  is  based 
on  the  examination  of  herbarium  specimens  from  ANSM,  COCA,  MEXU,  MO, 

TEX,  UAT,  and  US,  including  the  type  specimens  of  most  of  the  species  studied. 

T  A  X  O  N  O  M 1 C  T  R  V:  AT  M  E  N  T 

Eragrostis  Wolf,  Gen.  Pi.  23.  f776.  Tvpi:;  tragrosli.s  fiiinoj'ilost  Clectotyph; designated  by  R. 
Ross.  Acta  Bot.  Neerl  15:157.  1Q66), 

Plants  annual  or  perennial;  usually  synoecious,  sometimes  dioecious;  caespitose, 

stoloniferous,  or  rhizomatous.  Flowering  culms  (2-)5-f70  cm  tall,  not  woody, 
erect,  decumbent,  or  geniculate,  sometimes  rooting  at  the  lower  nodes,  simple 

or  branched;  internodes  solid  or  hollow;  bud  initiation  intravagmal,  rarely  ex- 

travaginal.  Eeaf  sheaths  open,  often  with  tufts  of  hairs  at  the  apices,  hairs  0,3-8 
mm  long;  ligules  usually  membranous  and  ciliolate  or  ciliate,  cilia  sometimes 
longer  than  the  membranous  base,  occasionally  of  hairs  or  membranous  and 
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non-ciliate;  blades  flat,  folded,  or  involute.  Inflorescences  terminal,  sometimes 

also  axillary,  simple  panicles,  open  to  contracted  or  spike-like,  terminal  panicles 
usually  exceeding  the  upper  leaves;  pulvini  in  the  axils  of  the  primary  branches 

glabrous  or  hairy;  branches  not  spike-like,  not  disarticulating.  Spikelets  1-18(- 

23)  mm  long,  0.6-9  mm  wide,  laterally  compressed,  with  2-45  florets;  disar- 
ticulation below  the  fertile  florets,  sometimes  also  below  the  glumes,  acropetal 

with  deciduous  glumes  and  lemmas  but  persistent  paleas,  or  basipetal  with 

the  glumes  often  persistent  and  the  florets  usually  falling  intact;  glumes  usu- 

ally shorter  than  the  adjacent  lemmas,  (l)3(5)-veincd,  not  lobed,  apices  obtuse 
to  acute,  unawned;  calluses  glabrous  or  sparsely  pubescent;  lemmas  usually 

glabrous,  obtuse  to  acute,  3(5)- veined,  usually  keeled,  unawned  or  mucronate; 

paleas  shorter  than  the  lemmas,  longitudinally  bowed-out  by  the  caryopses,  2- 
keeled,  keels  usually  ciliate,  intercostal  region  membranous  or  hyaline;  anthers 

2  or  3;  ovaries  glabrous;  styles  tree  to  the  bases.  Cleistogamous  spikelets  occa- 
sionally present,  sometimes  on  the  axillary  panicles,  sometimes  on  the  termi- 

nal panicles.  Caryopses  variously  shaped;  hilum  short;  embryo  with  an  epiblast, 
scutellar  tail,  and  elongated  mesocotyl  mternode  (formula  P+PF),  endosperm 
hard.  Base  chromosome  number,  x  =  10. 

The  origin  of  the  name  is  somewhat  obscure.  Nathaniel  Wolf  (1776),  who 

first  named  tlragrostis,  made  no  statement  concerning  the  origin  of  its  name. 

Clifford  (1996)  provides  three  possible  derivations:  from  eros,  'love\  and  Agrostis, 

the  Greek  name  for  an  indeterminate  herb;  from  the  Greek  er,  early'  and  agrostis, 

'wild',  referring  to  the  fact  that  some  species  of  Eragrostis  are  early  invaders  of 
arable  land;  or  the  Greek  eri-,  a  prefix  meaning  very'  or  'much',  suggesting  that 
the  name  means  many-flowered  Agrostis.  Watson  and  Dallwitz  (2003)  indicate 

that  the  derivation  of  Eragrostis  is  "from  the  Greek  cms  (love)  or  era  (earth)  and 
agrostis  (a  grass),  probably  alluding  to  the  characteristic,  earthy  (human)  fe- 

male aroma  of  the  inlloresccnces  ol  many  species." 
C()/)if)icn(,s-.— As  taxonomists  we  know  little  about  the  true  limits  or  bound- 

aries among  species  of  Eragrostis  but  hope  our  treatment  using  gross  morpho- 
logical features  wi  1 1  allow  determination  of  most  of  the  26  species.  We  also  want 

to  familiarize  the  user  with  the  morphological  features  that  are  used  to  infer 

relationships  among  this  group  of  grasses.  Therefore,  we  present  a  review  of  the 

affinities  or  "hypothesized  relationships"  of  the  26  species  of  Eragrostis  from 
Northeastern  Mexico  for  readers  to  more  thoroughly  understand  their  classifica- 

tion and  to  point  out  problem  areas  that  will  require  further  analysis.  The  follow- 
ing four  paragraphs  outline  our  current  thoughts  on  four  hypothesized  lineages 

within  these  26  species  of  Eragrostis:  the  Old  World  group,  Eragrostis  i  nlcrmcdia 

complex,  £. pectinacea  complex,  and  E. spcctabilis-E. sccundiflora  group. 
The  Old  World  group  consists  of  E.  harrcUcri,E.  {iliancnsis,  E.  cu  rvu  la,  and 

E.  lehmanniana.  Based  on  acropetal  floret  disarticulation,  persistent  rachillas, 

deciduous  lemmas,  persistent  paleas,  and  the  presence  of  laterally  compressed 
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spikelets, Lazarides  (1997)  placed:  E.  harrdieri,  E.  cilianensis,  E.  curvula,  and  E. 

mexicana  in  his"group  2."  In  addition  to  these  species,  Cope  (1998)  placed 
Eragrostis  lehmanniana  in  his  "group  9"  which  corresponds  to  sect.  Eragrostis. 
It  is  also  interesting  to  note  that  two  (E.  curvula  and  E.  lehmanniana)  ol  these 
five  species  have  dorsally  compressed  caryopses  while  the  others  have  laterally 

compressed  caryopses.  The  only  species  native  to  the  New  World  in  this  assem- 
blage is  £.  mexicana,  a  weedy  taxon  naturalized  in  Australia  and  South  Africa. 

Prelimmary  DNA  sequence  evidence  suggests  that  E.  mexicana  might  be 
aligned  with  some  members  of  the  subsect.  Hi  rsuiae  (Ingram  &  Doyle  2004)  as 

proposed  by  Harvey  (1948)  and  hiter  investigated  and  expanded  by 

Witherspoon  (1975)  as  the  ̂ ^Eragrostis  intermedia  complex."  Based  on  having 
wide,  open  panicles  with  spreading  branches,  disarticulating  rachillas,  and 

caryopses  with  surface  reticulations,  Witherspoon  included  the  following  spe- 
cies from  the  Flora  region  in  the£.  intermedia  complex:  E.erosa,E.  intermedia, 

E.  hirsuta,  E.  hirta,  E.  lugens,  and  E.  palmeri.  We  feel  the  Eragrostis  intermedia 

complex  is  a  young  assemblage  of  species  that  is  rapidly  evolving  smce  the 
morphological  limits  among  the  species  are  small. 

We  feel  that  E.  mexicana  is  perhaps  better  aligned  with  E.  pectinacea  and 

E.  pilosa  in  the  E.  pectinacea  complex  as  proposed  by  Harvey  (1948)  who  em- 
phasized the  deeply-grooved  ventral  surface  of  the  caryopses  and  the  presence 

of  glandular  tissue  below  the  nodes  in  his  subsect.  Pectinaceae.  Harvey  also  in- 
cluded E.  te/(Zucc.)  Trotter,  the  economically  miportant  cereal  crop  grown  pri- 
marily in  Ethiopia,  in  the  Pectinaceae  group.  Ingram  and  Doyle  (2003)  recently 

investigated  the  origin  and  evolution  of  E.  te/and  presented  evidence  that  sup- 
ports E.  pilosa  as  a  close  relative  and  potential  progenitor  to  the  tef  genome. 

Based  on  the  presence  of  stiffly  spreading  panicle  branches  and  flattened, 
coriaceous  spikelets  that  usually  appear  distant,  Harvey  (1948)  recognized  the 
following  four  species  in  subsect.  Spectahiles:  E.  curtipedicellata,  E.  clliottii,  E. 
silveana,  and  E.  spectahilis.  Three  of  these  species  (excluding  E.  elliottii)  have 
short,  knotty  rhizomes.  Eragrostis  secundiflora,  also  with  coriaceous  spikelets, 

was  placed  by  Harvey  (1948)  in  subsect.  Oxykpides  based  on  densely  flowered 
panicles,  conspicuous  lateral  nerves  on  the  lemma,  and  spikelets  several  times 

wider  than  thick.  We  feel  these  five  species  m  the  E.  spectahilis-E.  secundiflora 
group  perhaps  represent  a  lineage  within  the  New  World  Eragrostis. 

Other  species  in  the  Flora  region  without  immediate  sisters  include  E. 

spicata  in  sect.  Sporoholoides  with  spiciform  panicles  with  short  branches,  small 

2-4-flowered  spikelets,  and  grains  falling  free  like  the  dropseeds  (Sporobolus}, 
E.  capillaris  in  subsect.  Capillares  with  large  robust  panicles  1/2  or  more  the 

length  of  the  culm,  capillary  branches,  and  hyaline,  few-flowered  spikelets;  E. 

ciliaris  in  subsect.  Amahiles  with  ciliate  (tuberculate)  paleas  f'group  6"  of 
Lazarrides  (1997);  "group  3"  of  Cope  (1998)];  E.  sessilspica  in  sect.  Acamptocladus 
with  sessile  or  nearly  so  spikelets,  stiffly  spreading  panicle  branches,  and  ap- 
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pressed  spikclcts;  and  E.  supc}-ha  in  sect.  Platy^tachya  with  the  entire  spikelets 

that  lall  with  the  glumes  and  idorets  attached  ["group  5"  oi^  Lazarides  (1997); 

"group 6"  ot^  Cope  (1998)] (Harvey  1948).  The  enigmatic,  Era^wstisobtusijlora  is 
currently  bemg  investigated  by  Travis  Columbus  (per.  comm.)  and  Maricela 
Sanchez,  where  it  appears  members  of  the  Monanthochloinae  are  more  closely 

related  than  other  species  of  Eragrosiis  (sec  comments  under  this  species). 

KEY  TO  THE  SPECIES  OE  URAGROSTIS  IN  NORTHEASTERN  N-IEXICO 

1 .  Plants  annual,  caespitose  or  mat-forming,  without  innovations  at  the  basal  nodes, 

2.  Palea  keels  prominently  ciliate,the  cilia  0.2-0.8  mm  long. 

3.  Spikelets  1.8-3.2  mm  long,  1    2  mm  wide,  with  6-1  1  florets;  lemmas  0.8-1.3 
mm  long  without  glands  on  the  keels; anthers  2   I.E.ciliaris 

3.  Spikelets  6-20  mm  long,  2-4  mm  wide,  with  10-40  florets;  lemmas  2-2.8  mm 

long  with  1-3  crateriform  glands  on  the  keels;  anthers  3     B.E.cilianensis 

2.  Palea  keels  smooth  or  scabrous,  the  cilia  less  than  0.2  mm  long. 

4.  Plants  mat-forming;  panicles  1-3.5  cm  long;  erect  portion  of  culms  (2-)5-20 
cm  tall,  the  basal  portion  prostrate  and  rooting  at  the  nodes. 

5.  Spikelets  bisexual;  anthers  2,0.2-0.3  mm  long   11.  E.  hypnoides 

5.  Spikelets  and  plants  unisexuaf-anthers  3, 1.4-2.2  mm  long      20.  E.  reptans 

4.  Plants  usually  not  forming  mats;  panicles  3-55  cm  long;  culms  (5-)8-130cm 
tall,  not  prostrate  or  looting  at  the  lower  nodes. 

6.  Caryopses  with  a  shallow  or  deep  ventral  groove,  ovoid  to  rectangular- 
prismatic, the  surface  striate. 

7.  Spikelets  4-1 1  mm  long,  with  5-1 1(-15)  florets;  pedicels  l-6(-7)  mm 

long, somewhat  divergent  to  appressed;panicles  less  than  1/2  the  height 

of  the  plant   IS.E.mexicana 

7.  Spikelets  (l,4-)2-5  mm  long,with  2-5(-7)  florets;pedicels  (4  )5-25  mm 

long,  divergent;  panicles  2/3  or  more  the  height  of  the  plant     2.  E.capillaris 

6.  Caryopses  without  a  ventral  groove,  usually  globose,  pyriform,  ovoid  to 

prism-shaped,  or  ellipsoid,  the  surface  smooth  to  faintly  striate. 
8.  Plants  without  glandular  pits  or  bands. 

9,  Lower  glumes  0.5-1.5  mm  long,  at  least  1/2  as  long  as  the  lowest 

lemmas;spikelets  1 .2-2.5  mm  wide;panicle  branches  solitary  or  paired 

at  the  lowest  2  nodes;  lemmas  with  moderately  conspicuous  latera 

veins   1 8.  E.  pectinacea 

9.  Lower  glumes  0.3-0.6(-0.8)  mm  long,  usually  less  than  1  /2  as  long  as 

the  lowest  Iemmas;spikelets0,6-1.4  mm  wide;panicle  branches  usu- 

ally whorled  at  the  lowest  2  nodes;  lemmas  with  inconspicuous 

lateral  veins   19.E.  pilosa 

8.  Plants  with  glandular  pits  or  bands  somewhere,  the  location(s)  various, 

including  any  or  all  of  the  following:  below  the  cauline  nodes,  on  the 

sheaths,  blades,  rachises,  panicle  branches,  or  pedicels,  or  on  the  keels 
of  the  lemmas. 

10.  Spikelets  0.6    1.4  mm  wide;  pedicels  1-10  mm  long,  lax,  appressed 

or  divergent   19.  E.  pilosa 

10.  Spikelets  1 .1 -4  mm  wide;  pedicels  0.2-4  mm  long, stiff, straight, usu- 
ally divergent. 

11.  Lemmas  2-2.8  mm  long,  with  1-3  crateriform  glands  along  the 

keels;spikelets6  20  mm  long, 2  4  mm  wide, with  10  40florets; 
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disarticulation  below  the  florets,therachillaspersistent;anthers 

yellow     3.E.  cilianensis 

11.  Lemmas  1.4-  1.8  mm  long,  without  crateriform  glands  along  the 

keels;  spikelets  4-7(-1 1)  mm  long,  1.1-2.2  mm  wide,  with  7- 

12(-20)  florets;  disarticulation  below  the  lemmas,  both  the 

paleas  and  rachillas  usually  persistent;  anthers  reddish-brown 

   1.  E.barrelieri 

1,   Plants  perennial,  sometimes  rhizomatous,  forming  innovations  at  the  basal  nodes. 

12.  Paleas  with  a  broad  lower  portion  forming  a  wing  or  tooth  on  each  side,  these 

often  projecting  beyond  the  lemmas   26.  E.  superba 

1 2,  Paleas  without  a  broad  lower  portion  forming  a  wing  or  tooth,  the  bases  never 

projecting  beyond  the  lemmas. 

13.  Plants  rhizomatous;disarticulation  always  below  the  florets,the  paleas  fall- 
ing with  the  lemmas  and  caryopses. 

14.  Plants  with  long, scaly  rhizomes,4-8  mm  thick;spikelets  8-14  mm  long; 

lemmas  3.8-4.5  mm  long,  3-5-veined,  the  apices  acute  to  obtuse,  usu- 

ally erose;  caryopses  1.6-2  mm  long    16.  E.obtusiflora 
14.  Plants  with  short,  knotty  rhizomes  less  than  4  mm  thick,  often  stout 

but  never  elongated; spikelets  2.5-7.6  mm  long;  lemmas  1-2.5  mm  long, 

3-veined,  the  apices  acute,  usually  entire;  caryopses  0.5-0.8  mm  long. 
1  5.  Sheaths,  blades,  and  culms  not  viscid  or  glandular;  caryopses 

strongly  flattened,  the  ventral  surface  with  2  prominent  ridges  sepa- 

rated by  a  groove; anthers  0.3-0.5  mm  long;  lemmas  leathery    24. 

E.spectabilis 
1 5.  Sheaths,  blades,  and/or  culms  often  viscid,  sometimes  glandular; 

caryopses  terete,  the  ventral  surfaces  without  2  ridges  separated 

by  a  groove;  anthers  0.2-0.4  mm  long;  lemmas  membranous. 

16.  Pedicels  0.2- 1.2  mm  long,  a ppressed;  lemmas  1.5-2.2  mm  long; 

caryopses  0.6-0.8  mm  long    S.E.curtipedicellata 

16.  Pedicels  (1-)1 .5-12  mm  long,  divergent  or  a  ppressed;  lemmas 

1.1-1.4  mm  long;  caryopses  0.5-0.6  mm  long    23.E.silveana 
1 3.  Plants  not  rhizomatou5;disarticulation  often  below  the  Iemma5,the  paleas 

persistent, sometimes  belowthe florets  and  the  paleasfalling  with  the  lem- 
mas and  caryopses. 

1  7.  Panicles  0.3-0.6  cm  wide,  spicaie,  dense;  spikelets  with  2  or  3  florets 

  25.  E.  spicata 

17.  Panicles  1-45  cm  wide.ovate  to  obovateor  elliptic,open  to  somewhat 

condensed  and  glomerate;spikelets  with  1  -45  florets. 

1 8.  Caryopses  with  shaltowly  to  deeply  grooved  adaxial  surfaces,  rect- 

angular-prismatic to  ellipsoid,  ovoid,  or  obovoid  in  overall  shape. 

19.  Caryopses  strongly  dorsally  compressed,  translucent,  mostly 

light  brown,  bases  sometimes  greenish. 

20.  Lemmas  1 .8-3  mm  long;  panicles  1 6-35(-40)  cm  long,  (4-) 

8-24  cm  wide;  blades  12-50(-65)  cm  long; caryopses  1-1.7 

mm  long;  ligules  0.6-1.3  mm  long   6.  E.curvula 

20.  Lemmas  1 .5-1 .7  long;panicles  7-18  cm  long, 2-8  cm  wide; 

blades  2-12  cm  long;  caryopses  0.6-0.8  mm  long;  ligules 

0.3-0.5  mm  long   1 3.  E.  lehmanniana 

1 9.  Caryopses  laterally  compressed,  terete,or  slightly  dorsally  com- 

pressed, usually  opaque,  usually  reddish-brown. 
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21.   Lemmas  1.2-1.6  mm  long;culms  (20-)30-50(-60)  cm  tall; 

sheaths  usually  glabrous   14.  E.lugens 

21.  Lemmas  1.6-3  mm  long;culms  (30-)40-l  70cm  tall;sheaths 
usually  hairy. 

22,  Sheaths  with  papillose-based  hairs  near  the  apices  and 
margins. 

23,  Spikelets  with  2-4  florets,  1-1,5  mm  wide,  lan- 

ceolate, greenish  with  a  purplish  linge;  bud  ini- 
tiation usually  intravaginal   9.  E.  hirsuta 

23.  Spikelets  with  4-7  florets,  1.4-2.0  mm  wide, ovate 

to  linear-ovate, plumbeous  to  reddish-purple;bud 

initiation  usually  extravaginal     10.E.  hirta 

22.  Sheaths  without  papillose-based  hairs  near  the  apices 
and  margins. 

24.  Lemmas  1,6-2.2  mm  long;  anthers  0.5-0,8  mm 

long,  purplish    1 2.  E.  intermedia 

24.  Lemmas  2-3  mm  long;  anthers  0.6-1,7  mm  long, 

purplish  to  yellowish. 

25.  Caryopses  0.8-1. 6  mm  long;lemmas  2.4-3  mm 

long      8.E.  erosa 

25.  Caryopses  0.6-0.8  mm  long; lemmas  2  2.6mm 

long   17.  E.  palmeri 

18.  Caryopses  not  grooved  on  the  adaxial  surfaces,  ellipsoid,  ovoid, 

obovoid,  globose,  to  pyriform,  prism-shaped,  and  rectangular- 
prismatic  in  overall  shape. 

26.  Anthers  2. 

27,  Panicles  1 5-45  cm  wide,  diffuse,  broadly  ovate  to  obovate, 

open,  diffuse;  priimary  branches  lax,  pedicels  (4-)  10-35 

(-50)  mm  long,  the  pedicels  longer  than  the  spikelets; 

spikelets  1 ,4-3  mm  wide   7.  E.elliottii 

27.  Panicles  l-15cm  wide,  narrowly  oblong  to  ovate  and  open; 

primary  branches  stiff;pedicels  absent  or  0-  1  (-3)  mm  long, 

always  shorter  ihan  tfie  spikelets;spikelets  2.4-5  mm  wide 
  21.E.  secundiflora 

26.  Anthers  3. 

28.  Primary  panicle  branches  not  rebranched;  proximal  spike- 
ets  on  each  branch  sessile  or  subsessile,  the  pedicels 

shorter  than  0.4  mrti   22.E.  sessllispica 

28.  Primary  panicle  branches  with  secondary  branches; proxi- 
mal spikelets  on  each  branch  pedicellate,  the  pedicels 

longer  than  0.4  mm. 

29.  Spikelets  2-5,5  mm  long. 

30.  Lemmas  1.2-1.6  mm  long;  culms  (20-)30-50(-60) 

cm  tall   14.E.lugens 

30.  Lemmas  1 ,6-3  mm  long;culms  (30-)40-l  70  cm  tall. 

31.  Spikelets  with  2  4  florets,  1-1.5  mm  wide,  lan- 

ceolate, greenish  with  a  purplish  tinge;  bud 

initiation  usually  intravaginal    9.  E.  hirsuta 

31.  Spikelets  with  4-7  florets,  1.4-2.0  mm  wide, 

ovate  to  linear-ovate,  plumbeous  to  reddish- 
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purple;  bud  initiation  usually  extravaginai 
lO.E.hirta 

29.  5pikelets4-12  (-14)  mm  long. 

32.  Lemmas  1 .8-3  mm  long;  panicles  1 6-35(-40)  cm 

long,  (4-)8-24  cm  wide;  blades  12-50(-65)  cm 

long;caryopses  1-1.7  mm  long;ligules  0.6-1 .3  mm 

long   6.  E.curvula 

32.  Lemmas  1.5-1.7  long;panicles  7-18  cm  long, 2-8 

cm  wide;  blades  2-12  cm  long;  caryopses  0,6-0.8 

mm  long;  ligules  0.3-0.5  mm  long    13.E.  lehmanniana 

1.  Eragrostis  barrelieri  DaveauJ.  Bot.  (Morot)  8:289. 1894.  (Fig.  1,  A  &  B).  Eragiv^iis 
poacoides  var.  barrelieri  (l)aveau)  Fiori,  F.  Italia  1:82. 1908.  Eragrostis  vulgaris  ssp.  harrdicri 

(Daveau)  R.C.V.  Douin.  Fl.  111.  France  12:32. 1927-1932.  Typi::  Plantae  per  Galliam,  Hispaniam 

et  Italiam  observatae  (type  not  indicated  in  the  prologue):  EGYPT:  Ascheron  s.n.  (syntypi-::  P; 
ISOSYNTYPE:  K);  ALGERIA:  Balansa  IM  (SYNTYPE  P;  isosyntypE:  K);  ITALY.  SicliY:  Eodaro  .s.n. 

(syntype:  P;  iso.syntype:  K);  SOUTH  EUROPE:  "darreXier  ■i.n.  (syntypf.:  ?). 

Caespitose  annuals,  without  innovations.  Culms  (5-)10-60  cm  tall,  erect  or 

sprawiling  to  decumbent  and  prostrate,  tnuch-branched  near  the  base,  somewhat 
glaucous,  with  a  ring  of  glandular  tissue  below  the  nodes,  rings  often  shiny  or 

yellowish.  Leaf  sheathsl/2-7/8  the  length  of  the  miernodes,  hairy  at  the  apices, 

hairs  to  4  mm  long;  ligules  0.2-0.5  mm  long,  ciliate;  blades  1.5-10  cm  long,  l-3(-5) 
mm  wide,  flat,  abaxial  surfaces  glabrous,  adaxial  surfaces  glabrous,  sometimes 

scabridulous,  occasionally  with  white  hairs  to  3  mm  long,  margins  without 

crateriform  glands.  Panicles  4-20  cm  long,  2.2-8(-10)  cm  wide,  ovate,  open  to 
contracted,  rachises  with  shiny  or  yellowish  glandular  spots  or  rings  below  the 

nodes;  primary  branches  0.5-6  cm  long,  diverging  20-100°  from  the  rachises; 
pulvini  glabrous;  pedicels  1-4  mm,  stout,  stiff,  divergent,  without  glandular  bands. 

Spikelets  4-7(-ll)  mm  long,  1.1-2.2  mm  wide,  narrowly  ovate,  reddish-purple  to 

greenish,  occasionally  grayish,  with  7-12(-20)  florets;  disarticulation  acropetal, 

paleas  persistent;  glumes  broadly  ovate,  membranous,  1-veined;  lower  glumes  0.9- 
1.4  mm  long;  upper  glumes  1.2-1.6  mm  long;  lemmas  1.4-1.8  mm  long,  broadly 

ovate,  membranous,  lateral  veins  evident,  apices  acute  to  obtuse;  paleas  1.3-1.7 
mm  long,  hyaline,  keels  scabrous,  scabndities  to  0.1  mm  long,  apices  obtuse  to 

acute;  stamens  3; anthers  0.1-0.2  mm  long,  reddish-brown.  Caryopses  0.4-0.7  mm 

long,  ellipsoid,  not  grooved,  smooth  to  faintly  striate,  light  brown.  In  =  40, 60. 
Disirihuiion  and  hahitat.—Eragwstis  barrelieri  is  an  introduced  European 

species  that  is  now  naturalized  m  the  Flora  region.  It  grows  on  gravelly  road- 
sides, in  gardens,  and  other  disturbed,  sandy  sites,  especially  near  railroad  yards, 

at  10-1800  m. 

Comments.— The  ring  of  glandular  tissue  is  most  conspicuous  below  the 

upper  cauline  nodes. 

Specimens  cvammed.  MEXICO.  Coahuila:  Municipio  de  Acuna.  13.2  km  NE  of  San  Miguel  on  road 

towards  Boquillas,  P.M.  Peterson  &  C.R.  Annahk  10614  (US);  13  km  Irom  Rancho  Eljardin  and  5  km  S 

of  Mina  El  Popo,  E  slope  of  the  Sierra  del  Carmen,  M.C.Johnston  ct  al.  11862  (MEXU);  Rancho  i^as 
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Fig,  1 ,  Eragrostis  barrelieri.  A.  Inflorescence.  B.  Floret  with  palea  below.  Eragrostis  spectabilis.  C.  Habit.  D.  Spikelet.  E. 
Floret. 
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Nonas, /.A.  Villarreal^QuintaniUa  et  al  6919 (AUSM):  MunicipiodeCastaftos,  20.3kmSof  Monclova 
on  MEX  Hwy  57  towards  Saltillo,  P.M.  Peterson  el  al  10019  (ANSM,  US);  32.3  km  S  ol  Monclova  on 

MF_X  Hwy  57  towards  Saltillo,  P.M.  Peterson  et  al.  10022  (ANSM,  US):  La  Muralla  km  135  carretera 

Saltillo-Monclova,  H.M.Garea-QintU5.n.(MEXU);La  Muraila,Sicrrade  laGavia,  A./\()(ln'gi(c::-G(inic^ 
t'(  al.  1299  (A  NSM);  Municipio  de  Cuatrocienegas,  Rancho  Cerro  de  la  Madera,  S.D.  Koch  &  M.  Gonzalez 

L  8666(ANSM);  Municipio  de  General  Cepeda,  Ejido  Ld  Rosa,  carretera  40  Saltillo-Torreon,  @  20  km 

NE  de  General  Cepeda,  S.  Vdsquez-A.  &  A.Garcia  95  (ANSM);  Municipio  de  Monclova,  Orilla  de 

carretera  SaltiUo-Monclova,  @8  km  de  Castanos,  R.  Vdsqucz-Aldape  s.n.  (ANSM);  Municipio  de 

Miizquiz,  El  Sauz,  32  km  S  de  Sabinas,  R.  Vasquez-Aldupe  211  (ANSM);  Sierra  La  Encantada,  cuesta  de 

Malena,  @170  km  NW  of  Miizquiz,  M.A.  Carranza-Perez  et  al.  834  (ANSM,  MEXU),  195  km  NW  of 

Miizquiz,  R.  Vdsque^- A !dape  232  (ANSM);  135,4  km  NWof  Muzquizon  Hwy  53  towards  Boquil la  del 
Carmen,  P.M.  Peterson  &  C.R.  Annahle  itX585  (US);  Municipio  de  Ramos  Arizpe,  Canada  cl  Diente, 

Sierra  de  la  Paila,J.A.  Villarreal-Qinntanilla&M.  A.Carranza  P  .5J94(ANSM);  Sierra  de  la  Paila  (Lado 

Norte)  Canada  Becerros,  j.A.  Villarreal-Quintanilla  et  al  .5447  (ANSM);  Municipio  de  Saltillo, 

Buenavista,  7  km  S  de  Saltillo,  carretera  54  Saltillo-Concepcion  del  Oro,  Zacatecas,/.  Valdes-Rcyna  & 

M. A.Carranza  P.  IBl  (ANSM,  MEXU);  Ciudad  de  Saltillo,  colonia  los  Arcos,  J.  Espmoia-Ahuno  33 

(ANSM);  Universidad  Autonoma  Agraria  Antonio  Narro,  7  km  S  of  Saltillo,  F.  Cardenas  &  M.  A.  Ber- 

na I  .s.n  (MEXU);  Municipio  de  San  Buenaventura,  Sierra  La  Encantada,  Rancho  Carrizalejo,  R.  Vdsquez- 
Aldape,et  al.  244  (ANSM);  12  mi  W  of  San  Buenaventura, J.R.  Rccder&C.G.  Reedcr 3929  (US).  Nuevo 

Leon:  Municipio  de  Bustamante,  En  el  Canon  dc  Bustamantc,  P.]aitrc\iiu-Ramircz  61  ICOCA) 

Municipio  de  Cadereyta  Jimenez,  Orilla  del  Rio  San  Juan,  P.A.  Gaixia-Martincz  1809  (COCA) 

Municipio  de  Clenega  de  Flores,  2  km  S  of  Cienega  de  Flores,  S.D.  Koch  &  I  Sdnchez-Vega  7868  (US) 

Municipio  de  Doctor  Gonzalez,  1  km  al  SE  de  Doctor  Gonzalez,  N.  Bazaldua-Bazaldua  12  (COCA): 

Municipio  de  Garcia,  Limites  de  Coahuila-Nuevo  Leon  per  la  carretera  a  Saltillo,J,A.  Ochoa-Gu  illemar 

1216  (COCA);  Municipio  de  Los  Ramones,  Los  Ramones,  J.A.  Villarreal-Quintanilla  7246  (ANSM); 
Municipio  de  Marin,  Facultad  de  Agronomia,  Universidad  Autonoma  de  Nuevo  Leon,  km  17,  M.M. 

Castillo-Badillo  16  {COCA)\  Municipio  de  Mina,  3  km  N  of  Rancho  Lechuguillal,  M.C.Johnston  et  al. 
10211  (MEXU,  TEX  Ll^);  Municipio  de  Pesqueria,  Santa  Maria  la  Elorena,  a  2  km  del  municipio  de 

Pesqueria,  P.  jaurcgui^Ramirez  59 (COCA);  Municipio  de  Salinas  Victoria,  km  69  carretera  Monter- 
rey-Sabmas  Hidalgo,  N.  Bazaldua-Bazaldua  51  (COCA);  Sierra  de  Mamulique,  M.M.  Cast^llo-Badillo 

33  (COCA);  Municipio  de  Santiago,  km  20  Carretera  Monterrey- Villade  Santiago,  Rjtiinfgui-Rufnirez 

29(COCA);  Sin  Municipio,  Carretera  a  Trinidad  China, /.A.  Och()(i-Guinemar.2229(COCA);  Carretera 

Monterrey-Marin  enlronque  con  la  carretera  a  Zuazua,  P.A.  Garcia-Martinez  i844  (COCA). 

Tamaulipas:  Municipio  de  Casas,  Ejido  Las  Tortugas,  C.R.  Lopez-Agmlar  121  (COCA);  Mesa  La  Pitaya, 

J./-:  Irihe-Duartc  280  (COCA);  Municipio  de  Guerrero,  El  Puerto,  R.A.  Carranco-Rcndon  408  (COCA); 

Municipio  de  Gustavo  Diaz  Ordaz,  Camino  Diaz  Ordaz-General  Bravo, J.  A.  /-  ra  nco-Lopez  127  (COCA); 

Municipio  de  Hidalgo,  Ejido  Nicolas  Bravo,  J.  Cantii  42  (COCA);  San  Erancisco,  R.  Diaz-Perez  289 

(UAT);  Municipio  de  Llera,  Cainino  al  Ejido  Lucio  Blanco,J,L.  Ramos-Delgado  22!  (COCA);  Llera- 

Guayalejo,  ].!:.  Lopez  de  la  Cruz  130  (COCA);  Municipio  de  Matamoros.  Buenavista,  M.H.  Cervera- 
Rosado  43  (COCA);  Municipio  de  Miguel  Aleman,  Brecha  de  Pemex,  C.R.  L6pez~Agmlar  209  (COCA); 

Municipio  de  Nuevo  Morelos,  Rancho  El  Tampiquito,  J.A,  Barrientos-E.  35  (COCA);  Municipio  de 
Reynosa,  Ejido  Llorona,  M.  Herrera  s.n.  (UAT);  Municipio  de  San  Eernando,  15  km  carretera  a 

Carboneros,  R.A,  Carranco-Rendon  350  (COCA);  Carretera  a  Carboneros,  R.A.  Carranco-Rendon  349 

(COCA);  Municipio  de  Soto  la  Marina,  Rancho  El  Trece,  J.A.  Franco-Lopez  86  (COCA);  Rancho  San 
Francisco,  P  Moya-Salgado  275  (COCA);  Municipio  de  Tula,  Camino  al  Ejido  Tanque  Blanco,  J.G. 

Gahdn-lnfanie  Guadalupe  184  (COCA);  Municipio  de  Victoria.  Avenida  lb  en  las  callcs  de  Coahuila, 
M.  Yanez-Pacheco  435  (COCA);  Canon  del  Novillo,J.A.  Mortcra  s.n.  (UATJ;  Unidad  Dep.  Rev  Verde, 

Ciudad  Victoria,  P  Moya-Salgado  66  (COCA);  Municipio  de  ViUagran,  La  Antena  de  la  Secretaria  de 

Comunicaciones  y  Transportes,  J.A.  Franco-Lopez  96  (COCA),  M.H.  Cervera-Rosado  363  (COCA); 

Municipio  de  Xicotencatl,  Ejido  Pedro  Jose  Mendez,  R.A.  Carranco-Rendon  359(COCA). 
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2.  Eragrostis  capillaris  (L.)  Nees,  Fl.  Bras.  Enum.  Pi.  2:505. 1829.  (Fig.  2,  A-D).  Poa 

LdpilldiisL. .Sp.  Pi- 68.  IZ")!.  Eragrostis  (:i;(pindris(L.)Steud.,Syn.  Pl.Glumac,  1:273.  1854,  nom. 
i  l/ei;.  horn.  lira\^rost  is  pi  losa  var,  capiUaris  (I..)  Kuntze,  Revis.  Gen.  Pi.  .3:353. 18'-)8.  Tyi'i-:  NORTH 

AMHRICA:  Kti  I  ms.n.il.PXTOTVPi::  LIN  N-87.27,  designated  by  I  IitchciKk.Contr.  U,.S.  Natl.  1  lerb, 
12:121.  IQiW). 

Airdcapilliicca  I.am.,  Tabl.  Encycl.  1:177. 17'-)!.  Tvri;:  U.S.A.  F.. Carolina.  J)  /-'rasers.ii.  (iiokotypf:  P- 
I.AM;  ISOTYI'H:  US-76301  Iragm.  ex  P-LAM!). 

Pod  tenuis  Hlliott.  Sketeh  Bot,  S.  Carolina  1(2):156.  1816,  nom,  illeg.  hom,  Pray^wstis  tenuis  .Sieud., 

Syn.  PI.  Glumae.  1:271 1854,  nom.  nov.  as  eomb.  TYr'l-;:  U.S.A.  .South  c:.'\ROL1NA.  Greenville  Co.: 

Aug,  ̂ f()l(l^lss.n.(llcM-OTYI'l■:CllARL-3Q85). 

Caespitosc  annuals,  without  innovations.  Culms  (15-)20-50(-60)  cm  tall,  erect, 

glabrous,  often  shiny  below  the  nodes.  I^eaf  sheaths  overlapping,  1-2  1/2  as  long 
as  the  internodes,  pilose  along  the  margnis,  apices  hirsute,  hairs  to  7  mm  long; 

ligules  0.2-0.5  mm  long,  ciliate;  blades  (6-)8-20(-30)  cm  long,  (l-)2-5  mm  wide, 
flat,  abaxial  surfaces  smooth,  glabrous,  adaxial  surfaces  scabridulous,  with  long 

scattered  hairs.  Panicles  (I0-)15-45(-55)  cm  long,  (7-)10-25  cm  wide,  to  2/3  the 

height  ot  the  plants,  elliptic  to  ovate,  open,  rachises  without  glandular  pits;  pri- 

mary branches (2-)5-15  cm  long,  diverging  20-90°  from  the  rachises,  capillary, 
naked  basally;  pulvini  glabrous;  pedicels  (4-)5-25  mm  long,  divergent, 

scabridulous.  Spikelets  (1.4-)2-5  mm  long,  l-1.3(-f.4)  mm  wide,  ovate  to  lan- 

ceolate, plumbeous,  occasionally  reddish-purple,  with  2-5(-7)  florets; disarticu- 
lation acropetal,  paleas  persistent;  glumes  narrowly  lanceolate  to  lanceolate, 

hyaline;  lower  glumes  1-1.2  mm  long,  narrower  than  the  upper  glumes;  upper 

glumes  1.2-1.4  mm  long;  lemmas  1.2-1.7  mm  long,  broadly  ovate,  membranous, 

keels  scabridulous,  lateral  veins  i  nconspicuous,  apices  acute;  paleas  1.2-L6  mm 

long,  hyaline,  keels  almost  smooth  to  scabrous,  scabridities  to  0.1  mm  long,  api- 

ces acute  to  obtuse;  stamens  3;  anthers  0.2-0.3  mm  long,  reddish-brown.  Cary- 

opses  0.4-0.7  mm,  ovoid  to  rectangular-prismatic,  adaxial  surfaces  deeply 
grooved,  striate,  bases  reddish-brown,  distal  2/3  opaque.  2n  =  50, 100. 

D;s£ril)uti()ntnui/u;bftdt.— Hragro.sfi.s  cc(pi//an,s- is  native  to  the  eastern  por- 
tion  of  the  Flora  region.  It  grows  m  open,  dry,  sandy  riverbanks,  floodplains, 

rocky  roadsides,  and  gravel  pits,  usually  in  association  with  Pinus,  Quercus, 

Carrya,  and  Liquidamharstyraciflua.  Its  range  extends  into  the  eastern  United 

States;  300-600  m. 

Coinnu'nt.s.— Distinguishing  features  of  E.  capillaris  include  the  panicle 
which  is  often  2/3  or  more  the  height  of  the  plant  and  the  pedicels  that  are 

widely  divergent  and  longer  than  the  spikelets. 

Specimen  e.xainined.  MEXICO.  Tamaulipas:  Municipiode  Casa.s,  El  Piruli, /.///;  k-Z^iajrle  238(COCA). 

3.  Eragrostis  cilianensis  (All.)  Vignolo  exjanch.,  Mitt.  Naturwiss.  Vereins  Univ 
Wicn,  U.S.,  5410.  1907.  (Fig.  3,  A-C).  Pod  cihancnsis  AIL,  LI.  Pedem.  2:246, 1785. 

pydiliostis  /)i(;t;us((((-lmi  var  ei/uoiensis  (All.)  A.seh.  &r  Graebn..  Syn.  N'litielenr,  LI,  2:371   1000. 

Era_t,'?(ististilic(iu'nsis(All.)  Vignolo,  Malpighia  18:386. 1904,  nom.  invai.hragroslisei/itjncnsis 
(All.)  Link  ex  Vignolo,  N4alpighia  18:386.  1904,  nonr  inval  Eragwslis  cilidnensis  (AIL)  ET. 
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1mm 

1mm 

1mm 

Fig.  2.  Eragrostis  capiltaris.  A.  Inflorescence.  B.  Spikelet.  C.  Floret  with  palea  below.  D.  caryopsis.  Eragrostis  mexicana 

subsp.  mexicana.  E.  Inflorescence.  F.  Spikelet.  G.  Floret  with  two  paleas  below. 
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Hub!-).,  Philipp.J.  Sci.  8:159-161.  1911.  Ewsion  aliancmc  (M\:)  l.uncll.  Aiiicr,  Midi,  Naiuralist 
4:221.  1937.  Eragrostii  multijloia  van  ciluiiicnsis  (.All.)  Maire,  Bull.  Soc.  Hist.  Nat.  Alrique  N, 

30:369. 1939. Type:  ITALY: Ciliam,  BWIu/d;  ,s.ii.  (SYNTYPF:  K-photo!;  TO-8242);  Bci/hi  .s.n.CsYNTYPR: 
TO). 

Caespitosc  annuals,  without  innovations.  Culins  15-45(-65)  cm  tall,  erect  or 
decumbent  and  prostrate,  sometimes  with  craterilorm  glands  below  the  nodes. 

Leaf  sheaths  overlapping  below,  2/3  the  length  ol  the  internodes  above,  gla- 

brous, occasionally  glandular,  apices  hairy,  hairs  to  5  mm  long;  ligules  0.4-0.8 
mmlong,ciliate;  blades  (l-)5-20  cm  long,  (l-)3-5(-10)  mm  wide,  flat  to  loosely 
involute,  abaxial  surfaces  glabrous,  sometimes  glandular  near  margins,  adaxial 

surfaces  scabridulous,  occasionally  also  hairy.  Panicles  (3-)5-16(-20)  cm  long, 

2-8.5  cm  wide,  oblong  to  ovate,  condensed  to  open;  primary  branches  0.4-5  cm 

long,  appressed  or  diverging  20-80°  from  the  rachises;  pulvini  glabrous  or  hairy; 
pedicels  0.2-3  mm  long,  stout,  straight,  stiff,  usually  divergent,  occasionally 
appressed.  Spikelets  6-20  iTim  long,  2-4  mm  wide,  ovate-lanceolate,  pluiubeous, 
greenish,  with  10-40  f  lorets;  disarticulation  below  the  florets,  each  floret  fall- 

ing as  a  unit,  rachillas  persistent;  glumes  broadly  ovate  to  lanceolate,  membra- 

nous, usually  glandular;  lower  glumes  1.2-2  mm  long,  usually  1-veined;  upper 
glumes  1.2-2.6  mm  long, often  3-veined;  lemmas 2-2.8  mm  long, broadly  ovate, 
membranous,  keels  with  1-3  craterilorm  glands,  apices  obtuse  to  acute;  paleas 
1.2-2.1  mm  long,  hyaline,  keels  scabrous,  sometimes  also  ciliate,  cilia  to  0.3  mm 
long,  apices  obtuse  to  acute;  stamens  3;  anthers  0.2-0.5  mm  long,  yellow.  Cary- 

opses  0.5-0,7  mm  long,  globose  to  broadly  ellipsoid,  smooth  to  faintly  striate, 
not  grooved,  reddish-brown  or  translucent.  2n  =  20. 

DislnhuLio}] and  habitat  —Erugroslis cil ianensl sis 'dn  introduced  European 
species  that  now  grows  m  disturbed  sites  such  as  pastures  and  roadsides  through 

most  of  the  North  America;  0-2300  m. 

Comments— The  nomenclature  of  E. ciliancnsishas  been  a  bit  chaotic, and 
the  conclusions  ol  Simon  (1983)  have  been  adopted.  The  most  prominent  feature 

of  this  species  is  the  presence  of  1-3  craterilorm  glands  on  the  keel  of  the  lemma. 
Specimens  examined,  MEXICO.  Coalmila:  Municipio  dc  Acuna,  1 12  km  Nl:  ol  San  Miguel  on  road 

towards  Boquillas,  P.M.  Peterson  &  C.R.  Annahle  10615  (US):  Municipio  dc  Cuatrociencgas,  Rancho 

Cerro  dc  la  Madera.  S.D.  Koch  &  M.  Gonzdlcz  L.  SO.WCANSM);  Municipio  de  Nadadorcs,  7.2  mi  Vv'  ol 
Nadadorcson  Mc,\  1  Iwy  30  to\vard.sC;uatrocienegas,  P.M.  Peterson  et  al.  10015  (US):  Municipio  dc  Nava, 

@10  km  W  ol  Nava,  A.  liodriguez-Gdmez  et  al.  s.n.  (ANSM);  Municipio  de  Ocampo,  Sierra  El  Pino,  18.8 
km  SW  of  Rancho  HI  Cimarron,  P.M.  Peterson  &  CR.Anndble  10644  (US):  Rancho  Las  Gallmas,  @  43 

km  dc  CVampo  rumbo  a  Sierra  Mojada,  M.A.  Carranzd-Perez  &'  P.].  Carranzd  P.  507  (ANSM,  TEX); 
Sierra  dc  la  Madera,  Rancho  Laguna  de  la  Leche,  @62  km  de  Ocampo  rumbo  a  Sierra  Mojatla,  M.A. 

Carranza-Perez  &  P.j.  Carranza  P.  613  (ANSM);  Sierra  de  las  Cruces,  between  San  Rafael  and  San 

Vicente,  I.M.Johnston  &■  C.H.  MUkr  1038 (US);  4  km  W  of  Santa  Eleana,  R.M.  Stewart  S28(US);7  mi  S 

of  Jaco,  l.M.  Johnston  &  C.H.  Miller  IIIO  (US);  Municipio  de  Parras.  Carretcra  Saltillo-Torreon,  C. 

CastiUos.n.  (ANSM);  Municipio  de  Ramos  Arizpc,  Estacidn  ParcdcSn,  A.  Rodriguez-Cuuuez  et  al.  904 

(AN5M);MunicipiodeSabinas,Sabinas,  E,  W.Nelson  6823  (US);  Municipio  deSaltillo,  Sal  iillo.t.J-'cJ  Imcr 
.589,  A.S.  Hitchcock  5633  (US);  Buenavista,  7  km  N  of  SaltiUo,  f.W.  Gould  &  D.  Watson  10494  (US); 
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Fig.  3.  Eragmstis  cilianensis,  A.  Habit.  B.  Spikelet.  C.  Floret  with  palea  below.  Eragrostis  ciliaris  var.  ciliaris.  D.  Habit.  E. 

Spikelet.  F.  Palea.fragrosf/s  aV/am  var. /flXfl.  G.  Inflorescence. 
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Municipio  dc  Sati  Buciiax'eninra.  SiciTa  l.a  Encantacia,  Rancho  Carrizalcjo,  emrada  S  al  rancho  Pu- 

erto del  Aire,  R.  Viisqucz-Alchipc  cl  dl.  s.nAANSM);  Municipio  de  San  Pedro,  10  km  NEol  Las  Margaritas 

in  Valle  del  Sobaco.  MC.  Johnston  cl  al.  9-i88(M\lXV):  Municipio  de  Torreon,  S  of  Torreon,  canyon 

between  Jimilco  and  Juan  Eugenic,  P.M.  Felfrson  &•].  Vuldes-Reyna  8468  (US);  unknown  Municiiiio, 
\bkm  Eol  Puerto  Cabal  lo  towards  Tanquejerico,  MC/()Ii)1sI(1IIlS3.]0(ME,XU).  Nuevo  Leon:  Municipio 

deAllende,  Rio  Ramos,  1  kmSde  Allende,carretera85,/.A.  Vil/t(rrcdl-Quin(atiillcietal.6794(ANSM); 

Municipio  de  Cadereyta  Jimenez,  Orilla  del  Rio  San  Juan  a  I  kin  del  poblado  San  Juan,  P  Garcia- 
Martinez  1810  (COCA);  Municipio  de  Galeana,  32  km  N  ol  San  Roberto,  8  km  S  dc  .San  Ralacl,  5.  L. 

HiiUh  ct  ill  4586  tANSM);  Municipio  de  binares,  2  km  H  del  bjido  HI  Sauz,  jj.  Or(i::-Dicic  7(ANSM); 
Municipio  de  Monterrey,  Monterrey  at  Campo  Agricola  Experimental,  A.  Cuevas  250  {DSX  Municipio 

de  Salinas  Victoria,  La  Soledad  Salinas  Victoria,  /.A.  Ochoa-GiiiUcmar  1153  (COCA);  Municipio  de 

San  Nicolas  deles  Garza,  CiudadUniversitaria, /A,/ inu';ic:;~Mj  (lies  .s.)i,(ANSM).Taniaulipas:  Municipio 
dcjimcnez,  10  km  Irom  Santander  Jimenez  on  the  road  toSan  Fernando,  l-.h'iaytincz-Mctrlincz&G. 

Borja  L.  2453  (TEX-LIJ;  Municipio  de  Gonzalez,  Sierra  de  Tamaulipas  between  La  Chona  and  Rio 

Santa  Olaya,  E  Maitincz-Miiiiincz  &  G.  Borja  /..  F-2I46  (US);  Municipio  de  Llera.  La  Hcrradura,  G. 

Boi'cs-Kiihniin  3  (COCA);  Municipio  dc  San  C^arlos,  Cerro  del  Oicnte.  R.  SandovaFHcindndcz  16 
(COCA);  Cerro  Tres  Vctas,  HJl  Ban  Ictl  10363  (US);  Ccrm  Parrena,  ( i.H.  Bart  ictt  ]029(.)  UJS);  Municipio 

dc  San  Fernando,  5  km  I  rom  San  Fernando  on  the  Victoria  highway,  t.  Marl  incz-Mart  incz  &'  G.  Borja 

L.  239S(1T.X-]A,,  US);  ;  Municipio  de  Soto  la  Marina,  Rancho  Los  Tripones,  J.A,  Franco-I.opez  .36 

(COCA);  Tramo  San  Jose  de  las  RusiasHjido  5  de  Mayo,  /.A.  Franoo^Ldpcz  73  (COCA);  Municipio  de 

Tula,  EJido  Allonso  Terroncs  Benitcz,  j.C.  Galvan-lnjanlc  190  (COCA):  Municipio  de  Victoria, 

l.ibramiento  Portes  Gil,  M.H.  Cervcra-Rosado  313  (C(X'A);  Vicmity  of  Victoria,  E.  Palmer  473  (US); 
Municipio  de  Xicotencatl,  Ejido  La  Esperanza,J.A.  Eranco-Lopcz  i:  Marline z-Martinez  &  G.  Borja  L. 
,51  (COCA). 

4.  Eragrostis  ciliaris  (L.)  R.  Br.,  Narr.  lixped.  Zaire  478.  1818.  Boa  ahans  L„  Syst.  Nat. 

(ed.  10)875. 1759,  Megaslachya  cilians[\J  P  Beauv.,  Uss  Agrostogr  74,  lh7,  174.  1812,  i'.ynodon 
ci / iari.s  ( L. )  Raspail,  Ann.  Sci.  Nat.,  Bot.  5:302.  1825.  ;;rn_t;fDs(i.s(  i/uiri.s(L.)  Nees,  Fl.Bras  Enum, 

Pl.2:512-514. 1829.  TYPi;;JAMAlCA:IJn)vvncs.ii.(i.riCTOTVPH:LINN-87.(iO, designated  by  Hitch- 
cock,  Contr  U.S.  Natl.  Herb.  12;121.  1Q08.). 

Caespitose  annuals,  without  innovations.  Culms  (3-)9-75  cm  tall,  erect  or  gen- 
iculate in  the  lower  portion,  not  rooting  at  the  lower  nodes,  glabrous.  Leaf  sheaths 

1/2-3/4  as  long  as  the  internodes,  hairy  on  the  margins  and  at  the  apices,  hairs 

to  4  mm  long;  ligules  0.2^0.5  mm  long;  blades  i.8~12C-l5)cni  long,  2-^5  mm  wide, 

usually  Hat,  occasionally  involute,  glabrous  or  ciliate  basally  Panicles  1.7-17 

cm  long,  0.2^5  cm  wide,  cylindrical,  contracted  or  open,  spike-like,  branches 
lorming  glomerate  lobes  or  sometimes  more  open,  oi  ten  mtcrrupted  in  the  lower 

portion;  primary  branches  0.4-4  cm,  appressed  or  diverging  up  to  50°  from  the 

rachises;  pulvini  usually  glabrous,  occasionally  sparsely  pilose;  pedicels  0.1-1 

mm  long,  erect,  shorter  than  the  spikelets,  glabrous.  Spikelets  1.8-3.2  mm  long, 

1-2  mm  wide,  elliptical-ovate  to  ovate-lanceolate,  yellowish-brown,  sometimes 

with  a  purple  tinge,  with  (i-ll  ( lorets,  densely  packed  next  to  one  another  or 
widely  separated;  disarticulation  basipetal,  glumes  persistent;  glumes  ovate  to 

lanceolate,  keels  scabridulous,  veins  com  monly  green,  apices  acute;  kiwer  glumes 

0.7-1.2  mm  long;  upper  glumes  1-1.6  mm  long;  lemmas  0.8-1.3  mm  long,  ellipti- 
cal-ovate to  lanceolate,  membranous,  keels  scabridulous,  lateral  veins  evident, 
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apices  obtuse  to  acute;  paleas  0.8-1.3  mm  long,  membranous,  keels  prominently 

ciliate,  cilia  0.2-0.8  mm  long,  apices  obtuse  to  acute;  anthers  2, 0.1-0.3  mm  long, 

purplish.  Caryopses  0.4-0.5  mm  long,  ovoid,  reddish-brown.  2n  =  20, 40. 

Distribution  and  habitat— Eragrostis  ciliaris  is  apparently  native  to  the 
paleotropics  and  introduced  and  naturalized  in  Mexico  and  the  United  States, 

grovv'ing  along  roadsides,  on  waste  sites,  in  xerothermic  vegetation,  and  some- 

times in  saline  habitats;  0-1950  m.  It  may  be  more  widespread  than  indicated. 
Eragrostis  ciliaris  var  ciliaris  is  more  common  than  E.  ciliaris  var  laxa  in  the 

Elora  region. 

KEY  TO  THE  VARIETIES  OF  ERAGROSTIS  CILIARIS 

1.  Panicles  0.2-1 .5  cm  wide,contracted,the  branches  mostly  appressed  to  the  rachises, 

congested, forming  glomerate  lobes;  spikelets  densely  packed    4a.  E.  ciliaris  var.  ciliaris 

1.  Panicles  1.5-5  cm  wide,  open,  the  branches  spreading  20-50°  from  the  rachises; 
spikelets  widely  separated  from  each  other    4b.  E.  ciliaris  var,  laxa 

4a.  Eragrostis  ciliaris  (I  )  R  Br  var  ciliaris  (Fig.  3,  D-F). 

Panicles  0.2-1.5  cm  wide,  contracted;  primary  branches  mostly  appressed  to 
the  rachises,  forming  glomerate  lobes.  Spikelets  densely  packed. 

Specimens  examined.  MEXICO.  Coahuila:  Municipiode  Artcaga,  Sierra  de  Arteaga,  50  km  SEdcSaltillo, 

K4A. Madrigal- A. i.n.  (.ANSM).TainauIipas:  Municipiode  Aldama, between  La  Concepcion  and  Aldama, 

/•■.  Martinez-Martinez  &  C.  Borja  L.  F-2J76;  Municipio  de  Bustamante.  El  Capulin.  C.R.  Lopez- Aguilar 
197  (COCA):  Municipio  de  Gonzalez,  Sierra  de  Tamaulipas  between  La  Chona  and  Rio  Santa  Olaya.  L 

Marlinez-Martinez&'G. Borja  L.L-2H8i\JS)\MuTiicip\odc  Mantc,  El  Mante  toLimon.J.R.SM'iil/cn  J6/4 

(US);  Municipio  de  Nuevo  Laredo,  20  km  W  of  Ciudad  Guerrero,  L  Gonzdlez-Medrano  ei  al  6.320 

(MEXU);  Municipio  de  Palmillas,  Las  Enramadas,  C.R.  Lopez- Aguilar  194  (COCA);  Municipio  de  Soto 
La  Marina,  ChamalJ.R.  Swallen  1643  (US);  Municipio  de  Tampico,  vicinity  of  Tampico,  E.  Painter  M7 

(US);  Tampico,  A.S.  Hitchcock  579!  (US);  8  km  E  of  Tampico,  E.  Palmer  591  (US);  Municipio  dc  Victoria, 

Ejido  La  lAhenad.j.F.lrihc-Duarle  404(COCA);  vicinity  of  Victoria,  E.  Palmer  481  (US), 

4b.  Eragrostis  ciliaris  var  laxa  Kuntze  (Fig.  3,  G). 

Panicles  1.5-5  cm  wide,  open;  primary  branches  spreading  20-50°  from  the  ra- 
chises. Spikelets  widely  separated  from  each  other 

Specimens  examined.  MEXICO.  Tamaulipas:  Municipio  de  Soto  La  Marina,  San  Jose  de  las  Rusias, 

M.H.  Cervera-Rosado  85  (COCA);  Municipio  de  Victoria,  Ciudad  Victoria,  M.H.  Cervera-Rosado  287 
(COCA). 

5.  Eragrostis  curtipedicellata  Buckley  Proc.  Acad.  Nat.  Sci.  Philadelphia  14:97. 

1862.  (Fig.  4,  A  &  B).  Eragrostis  brevipediccUata  A.  Gray  Proc.  Acad.  Nat.  Sci.  Philadel- 

phia 14:336. 1862,  nooi.  in  va!.  Type  U.S.A.  NORTHERN  TEX  AS:  BiR4?!c)',s.n.(LECTOTYPE:PH,  desig- 

nated by  iditchcock,  Man,  Grasses  U.S.  849. 1935,  but  without  citing  a  specific  sheet  in  a  spe- 
ciiic  herbarium). 

Eragrostis  viscosa  Scnbn,,  Bull.  Di v  AgrostoL,  U.S.D.A.  11:5E  t.  7. 1898.  nom.  illeg.  hom.  TYPE:  U.S.A. 

Texas:  Midland,  2  Aug  1897,J.G.  Smith  s.n.  (syntype:  US-17689440;  Laredo,  Mrs.  An  na  B.  Nick- 
els s,n.(SYNTYPE:  US!). 
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Fig. 4.  fra^rosf/sfurr/perf/ce/Zofo.  A.  Inflorescence.  B.  Floret.  fragro5f/5  5/7i/efl/iflM^  Inflorescence  with  portion  of  cul^ 

Spikelet. 
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Caespitose  perennials  with  innovations  and  short,  knotty  rhizomes  less  than  4 

mm  thick.  Culms  20-65  cm  tall,  erect,  viscid  or  gummy  below  the  nodes,  usu- 

ally with  particles  ol  soil  adhering  to  the  surface.  Leaf  sheaths  overlapping,  1- 
1/2  times  as  long  as  the  internodes,  usually  viscid,  hairy  at  the  apices  and  on 

the  collars  and  margins,  hairs  to  6  mm  long;  ligules  0.1-0.3  mm  long;  blades  5- 
18  cm  long,  2-4(-5)  mm  wide,  flat  to  involute,  sometimes  viscid,  densely  hairy 

behind  the  ligules,  hairs  to  8  mm  long.  Panicles  18-35  cm  long,  10-30  cm  wide, 
broadly  ovate,  open,  sometnnes  partly  enclosed  by  the  sheath  below;  primary 

branches  3-18  cm  long,  diverging  10-90°  from  the  rachises,  stiff,  viscid,  naked 
basally;  pulvini  hairy,  hairs  to  6  mm  long;  pedicels  0.2-1.2  mm  long,  appressed. 
Spikelets  3.5-6(-7.6)  mm  long,  1-1.5  mm  wide,  linear-lanceolate,  stramineous 

to  reddish-purple,  with  4-10  florets;  disarticulation  basipetal,  glumes  persis- 
tent; glumes  lanceolate,  membranous;  lower  glumes  0.9-1.8  mm  long;  upper 

glumes  1.2-2  mm  long,  1-3-veined;  lemmas  1.5-2.2  mm  long,  ovate  to  lanceolate, 
membranous,  3-veined,  lateral  veins  evident,  apices  acute;  paleas  1.2-2  mm  long, 

hyaline,  not  wider  than  the  lemmas,  apices  obtuse;  stamens  3;  anthers  0.2-0.4 

mm  long,  purplish.  Caryopses  0.6-0.8  mm  long,  ellipsoid,  terete  in  cross  sec- 
tion, neither  ridged  nor  grooved,  faintly  striate,  reddish-brown.  2n  =  40. 

Distribution  and  hahitat—Eragrostiscurtipedicellata  extends  from  south- 
ern  Colorado,  Kansas,  and  Missouri,  to  northeastern  Mexico.  It  is  native  to  the 

Flora  region  and  grows  near  fields,  along  roadsides,  and  in  the  margins  of  woods; 
10-1525  m. 

Specimens  examined.  MEXICO.  Coahuila:  Municipio  de  Juarez,  2  mi  NW  of  Juarez  on  road  to  Sabinas, 

LH.  HflrveyeHj,!  Wit herspoon  9190 (US,  TEX-LL);  Don  Martin  Dam,  LH.  Harvej- 932 (US).  Nuevo  Leon: 
Municipio  de  General  Bravo,  23  mi  E  of  General  Bravo  on  the  Reynosa  higfiway,  M.C.Johmlon  6063 

(TEX-LL);  Municipio  de  T_ampazos  de  Naranjo,  Rancho  Santa  Elena,  G.  Nava-Villarreal  s.n.  (AN5M, 
MEXU);  Municipio  de  Montemorelos,  near  Rio  Ramos,  2  km  NW  of  Montemorelos,  NJ.  Weaver  1024 

(TEX^LL). 

6.  Eragrostis  curvula  (Schrad.)  Nees,  Fl.  Afr  Austral.  111.  397. 1841.  (Fig.  5,  A-C). 
Type:  SOUTH  AERICA.  Cape  Province:  Cape  of  Good  Hope,  Hesse  s.n.  (holotype:  LE;  isotype: 

LE-TRIN-2327.01,  lower  middle  specimen!). 

Caespitose  perennials  forming  innovations  at  the  basal  nodes.  Culms  (45^)60- 
150  cm  tall,  erect,  glabrous  or  glandular  Leaf  sheaths  1/3-2/3  the  length  of  the 
internodes,  with  scattered  hairs,  hairs  to  9  mm  long;  ligules  0.6-1.3  mm  long; 

blades  12-50(-65)  cm  long,  1-3  mm  wide,  flat  to  involute,  abaxial  surfaces  gla- 
brous, sometimes  scabridulous,  adaxial  surfaces  with  scattered  hairs  basally, 

hairs  to  7  mm  long.  Panicles  16-35(-40)  cm  long,  (4-)8-24  cm  wide,  ovate  to 

oblong,  open;  primary  branches  3-14  cm  long,  diverging  10-80°  from  the  ra- 
chises; pulvini  glabrous  or  not,  the  hairs  up  to  3  mm  long;  pedicels  0.5-5  mm 

long,  appressed,  flexible.  Spikelets  4-8.2(-10)  mm  long,  1.2-2  mm  wide,  linear- 
lanceolate,  plumbeous  to  yellowish,  with  3-10  florets;  disarticulation  irregular 
to  acropetal,  proximal  rachilla  segments  persistent;  glumes  lanceolate,  hyaline; 
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2cm 

f\G.5. Eragroitis curvula.  A.  Inflorescence  with  blades.  B. Spikelet. C.  Floret. Eragrostis lehmanniana. D.  Inflorescence  and 

culm.E.Spikelet. 
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lower  glumes  1.2 — 2.6  mm  long;  upper  glumes  2-3  mm  long;  lemmas  1.8-3  mm 
long,  ovate,  membranous,  lateral  veins  conspicuous,  apices  acute;  paleas  1.8-3 
mm  long,  hyaline  to  membranous,  apices  obtuse;  stamens  3;  anthers  0.6-1.2  mm 

long,  reddish-brown.  Caryopses  1-1.7  mm  long,  ellipsoid  to  obovoid,  dorsally 
compressed,  adaxial  surfaces  with  a  shallow,  broad  groove  or  ungrooved,  smooth, 

mostly  translucent,  light  brown,  bases  often  greenish.  2n  =  40,  50. 

Distribution  and  habitat— Eragrostis  curvula  is  native  to  southern  Africa 
and  introduced  m  the  Flora  region.  It  is  often  used  for  reclamation  because  it 

provides  good  ground  cover  but,  once  introduced,  it  easily  escapes.  In  the  Flora 

region,  it  grows  on  rocky  slopes,  at  the  margins  of  woods,  along  roadsides,  and 

in  waste  ground,  usually  in  pine-oak  woodlands,  and  yellow  pine  and  mixed 
hardwood  lorests;  10-2000  m. 

Comments— Eragrostis  cu  rvula  is  one  of  two  species  in  the  Flora  region  that 
has  strongly  dorsally  compressed  and  translucent  caryopses.  It  can  be  sepa- 

rated from  E.  lehmanniana  (also  with  dorsally  compressed  and  translucent 

caryopses)  by  having  longer  lemmas  (1.8-3  mm  verses  1.5-1.7  mm)  and  taller 
culms  (60-150  cm  verses  40-80  cm). 

Specimens  examined.  MEXICO.  Coahuila:  Municipio  de  Cuatrocienegas,  Rancho  La  Zacatosa,  M.A. 

Ccirranzci-Percz  &  L.  Garcia  S.  996(ANSM);  Municipio  dc  Muzquiz.  138  km  N  W  ol  Muzquiz  on  1  iwy 
53  towards  Boquilla  del  Carmen,  P.M.  Peterson  &  C.R.  Annahle  10592  (US);  Municipio  de  Saltillo, 

Rancho  experimental  Los  Angeles,  48  km  S  de  Saltillo,  carretera  54  SakiUo-Concepcion  del  Oro, 

Zacatecas,  S.L.  Hatch  4549  (ANSM);  Buenavista,  7  km  S  de  Saltillo,  carretera  54  Saltillo-Concepcion 

del  Oro,  Zacatecas, J.  Valdcs-Rcyiia  &  M.  A.  Carranza  P.  922 (ANSM);  Nuevo  Leon:  Municipiode Juarez, 

Rancho  San  Marcos,  km  7  camino  a  San  Mateo,  carretera  Villa  de  Juarez-Cadereyta,  J.  Garza- 
Covarruhias  32  (COCA).  Tamaulipas:  Municipio  de  Ciudad  Madero,  Carretera  al  rccreativo,  km  1.5, 

M.G.  Torres-Guzrndn  s.n.  (ANSM). 

7.  Eragrostis  elliottii  S,  Watson,  Proc.  Amer  Acad.  Arts  25:140. 1890.  (Fig.  6,  A- 
C),  Poa  nitula  Elliott,  Sketch  Bot.  S.  Carolina  l(2):162. 1816.  nam.  ille^.  horn.  Eragrostis  nitida 

(Elliott)  Chapm.,  El.  South.  U.S.  564. 1860,  nom.  illeg.  hom.TYPE:  U.S.A.  SOUTH  CAROLINA:  Paris 
Island.  PUtotl  s.n.(HOi.OTYPP.:  CHARL;  ISOTYPE;  LE). 

Eragrostis  macropoda  Pilg,,  Symb.  Antill.  4;106. 1903.  TypR:  PUERTO  RICO:  Cata.NO.  Bayamon,  27 

Mar  1885,  P.E.E.  Smtems  12.}3  (iiOLOTYPE:  B?;  isc^types:  NY-70977!,  US-821975!,  US-294L525 

fragm!). 

Eragrostisiicuta  Hitchc,  Proc.  Biol,  Soc,  Wash,  41:159. 1928,  Type:  U.S.A.  FrokinA:  Puma  Rassa.JuL 

Aug  1900,  A.S.  Hitchcock  263  (llOLOTYPE:  US-731236!;  ISOTYPE:  US-1503824!), 

Caespitose  perennials,  with  innovations.  Culms  25-80  cm  tall,  erect,  glabrous 
and  shiny  below  the  basal  nc^des.  Leaf  sheaths  overlapping,  1.3-3  times  as  long 
as  the  internodes  below,  sparsely  hairy  at  the  apices,  hairs  to  6  mm  long;  ligules 

0.2-0.4  mm  long;  blades  6-30(-52)  cm  long,  2-4.5  mm  wide,  flat,  abaxial  sur- 
faces glabrous,  adaxial  surfaces  scabridulous,  sometimes  with  a  few  scattered 

hairs  near  the  base.  Panicles  (25-)30-60  cm  long,  15-45  cm  wide,  broadly  ovate 
to  obovate,  open,  diffuse;  primary  branches  mostly  5-25(-32)  cm  long,  diverging 

20-90°  from  the  rachises,  capillary,  lax;  pulvini  sparsely  hairy;  pedicels  (4-) 
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Fig.  6.  Eragrostis  elliottii.  A.  Inflorescence.  B.  Spikelet.  C.  Floret  with  palea  below.  Eragrostis secundifhra  subsp.  oxylepis. 

D.  Inflorescence  with  blades.  E.  Floret. 
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10-35(-50)  mm  long,  widely  di  vergmg,  capillary,  all  the  pedicels  on  each  branch 
longer  than  the  spikelets.  Spikelets  4-18  mm  long,  1.4-3  mm  wide,  linear-lan- 

ceolate, grayish-green  or  stramineous  to  purplish,  with  (6-)9-30  florets;  disar- 
ticulation acropetal,  below  the  lemmas,  paleas  persistent;  glumes  narrowly 

lanceolate,  membranous;  lower  glumes  1.1-3.4  mm  long;  upper  glumes  1.6-3.4 
mm  long,  apices  acuminate;  lemmas  1.8-4.4  mm  long,  lanceolate,  membranous, 
lateral  veins  evident  to  inconspicuous,  sometimes  greenish,  apices  acute  to 

acummate;  paleas  1.1-3.5  mm  long,  hyaline  to  membranous,  narrower  than  the 
lemmas,  apices  obtuse;  stamens  2;  anthers  0.3-0.8  mm  long,  purplish  or  brown- 

ish. Caryopses  0.6-0.8  mm  long,  ovoid  to  ellipsoid,  finely  striate,  reddish-brown. 
Distrihution  and  hahitat.—Eragrostis  elliottii  is  native  to  the  Flora  region 

and  grows  m  sandy  pinelands  and  live-oak  woodlands  on  the  coastal  plain;  0- 
150  m.  Its  range  extends  from  the  southeastern  United  States  through  the  West 
Indies  and  Gulf  coast  of  Mexico  to  Central  and  South  America. 

Comments— Eragrostis  elliottii  is  characterized  by  diffuse  panicles  15-45 
cm  wide,  lax  primary  branches,  and  pedicels  longer  than  the  spikelets. 

Specimens  examined.  MEXICO.  Tamaulipas:  Municipio  de  Tampico,  Tampico,  AS.  hlitchcock  5799 
(US-911146). 

8.  Eragrostis  erosa  Scribn.  ex  Beal,  Grass.  N.  Amer  2:483. 1896.  (Fig.  7,  A-C).  Type 
MEXICO.  Chihuahua:  Santa  F.ulalia  Mountains,  Oct  1885,  C.G.  Piingle  il5  (holotype:  MSC; 

ISOTYPES:  MO-3728015!,  US-821925!,  US-1749578!). 

Caespitose  perennials  with  innovations,  not  glandular  Culms  70-110  cm  tall, 
erect,  glabrous  below  the  nodes.  Leaf  sheaths  overlapping,  1/2  to  about  as  long 

as  the  internodes  below,  hairy  at  the  apices  and  sometimes  on  the  upper  mar- 

gins, hairs  to  4  mm  long,  not  papillose-based;  ligules  0.2-0.4  mm  long;  blades 

(8-)12-30  cm  long,  1.5-3.8  mm  wide,  flat  to  involute,  abaxial  surfaces  glabrous, 
adaxial  surfaces  scabridulous,  glabrous  or  sparsely  hairy  hairs  to  4  mm  long. 

Panicles  25-45  cm  long,  (5-)12-30  cm  wide,  broadly  ovate,  open;  primary 
branches  mostly  4-20  cm  long,  diverging  20-90°  from  the  rachises,  capillary, 
sinuous;  pulvini  glabrous  or  hairy;  pedicels  1-18  mm  long,  appressed  or  diver- 

gent, proximal  spikelets  on  each  branch  usually  with  pedicels  shorter  than  5 

mm  long.  Spikelets  5-9  mm  long,  1-3  mm  wide,  lanceolate,  plumbeous,  with  5-12 
florets;  disarticulation  acropetal,  glumes  first,  then  the  lemmas,  paleas  persistent; 

glumes  lanceolate  to  ovate,  membranous;  lower  glumes  1.3-2.4  mm  long;  up- 
per glumes  1.6-2.6  mm  long;  lemmas  2.4-3  mm  long,  ovate,  mostly  membra- 

nous, hyaline  near  the  margins  and  apices,  lateral  veins  inconspicuous,  apices 

acute;  paleas  1.5-3  mm  long,  hyaline,  narrower  than  the  lemmas,  apices  obtuse 
to  truncate;  stamens  3;  anthers  0.6-1.7  mm  long,  purplish.  Caryopses  0.8-1.6  mm 
long,  subellipsoid,  terete  to  somewhat  laterally  compressed,  with  a  well-devel- 

oped adaxial  groove,  faintly  striate,  opaque,  reddish-brown. 
Dist  rihution  and  hahitat.—Eragrostis  erosa  is  native  to  the  Flora  region  and 
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Fig.  l.Eragrostiserosa.k.  Inflorescence.  B.  Spikelet.C.  f\oret. Eragrostispalmeri.  D.  Portion  of  culm  and  blades.  E.  Inflo- 

rescence. F.  Spikelet.  G.  Floret  with  two  paleas  below. 
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grows  on  rocky  slopes  and  hills,  often  in  association  with  Pinus  edulis,Ju  n  ipcrus 

monosperma,  and  Bouteloua  gracilis]  1100-2300  m.  Its  range  extends  t  rom  north- 
ern Mexico  to  New  Mexico  and  western  Texas. 

Comments— Eragrostis  erosa  is  morphologically  similar  to  E.  palmeri  but 
differs  from  the  latter  by  having  longer  caryopses  (0.8-1.6  mm  verses  0.6-0.8 
mm)  and  longer  lemmas  (2.4-3  mm  verses  2-2.6  mm).  These  two  species  are 
sometimes  very  hard  to  differentiate;  apparently  E  erosa  is  much  more  restricted 
since  it  is  known  from  only  tour  locations  m  the  Flora  region. 

Specimens  examined.  MEXICO.  Coahuila:  western  base  oi  Picacho  del  Fuste.NEof  Tanque  Vaionetta, 

l.M.jonston  8413  (MEXU.  US).  Nuevo  Leon:  3  km  S  oi  F.l  Salero,  P.M.  Peterson  el  al.  US.rZ  (US), 

Tamaulipas:  Municipiode  Llera,  La  Gloria  IIJ.L.  Ramos-Delgado  249 (COCA):  Municipiode  San  Car- 

los. Cxrro  del  Diente.J.A.  BarrienUTi-B.  81  (COCA). 

9.  Eragrostis  hirsuta  (Michx.)  Nees,  Fl.  Bras.  Enum.  Pi.  2:508. 1829.  (Fig.  8,  A-D) 
Poa  hirsula  Michx.,  Fl.  Bor.-Amer  1:68. 1803.  TYPE  U.S.A.  South  Carolina:  Michauxs.n.  (iiiv 

LOTYPI::  P!;  ISOTYPE:  US-77389  fragml). 

fcrcigrastis hi vsuta  var.  laevivaginata  Fernald, Rhodora 41(490):500-501. 1939. TYPli: U.S.A. ViRC.lNiA. 

Southhampton  Co.:  from  wooded  alluvial  bottomland  of  Ivleherrin  River,  near  Haley's  Bridge, 
M.L.  Pernald  &  B.H.  Long9273  (molotyph:  GH;  isotyph:  PH). 

Uragrostis  spowholoidesj.G.  Sm.  &r  Bush,  Annual  Rep.  Missouri  Bot.  Card.  6:116,  t.  54. 1895,  Typh: 

USA.  Oklahoma:  Sapula,  Indian  Territory,  Jul  1894,  B.t'.  Bush  766  (holotyph:  ?). 

Caespitose  perennials  with  innovations  and  hardened  bases,  not  glandular 

Culms  (30-)45-100  cm  tall,  erect,  glabrous  below  the  nodes;  bud  initiation  usu- 

ally intravaginal.  Leaf  sheaths  overlapping,  1/2-1.5  times  as  long  as  the  intern- 
odes  below,  rarely  glabrous,  apices  and  distal  margins  usually  hairy,  sometimes 

also  densely  hairy  basally  dorsally,  and  on  the  collars,  hairs  to  6  mm  long,  pap- 
illose-based; ligules  0.2-0.4  mm  long;  blades  25-60  cm  long,  4-8(-ll)  mm  wide, 

flat  to  loosely  involute,  usually  glabrous,  adaxial  surfaces  sometimes  hairy  ba- 
sally. Panicles  25-85  cm  long,  15-40  cm  wide,  broadly  ovate,  open;  primary 

branches  mostly  4-35(-45)  cm  long,  diverging  20-90°  from  the  rachises,  capil- 
lary; pulvini  glabrous  or  hairy;  pedicels  2-28  mm  long,  divergent.  Spikelets  2- 

4(-5)  mm  long,  1-1.5  mm  wide,  lanceolate,  greenish  with  purplish  tinges,  with 
2-4  florets;  disarticulation  acropetal,  paleas  persistent;  glumes  lanceolate,  hya- 

line to  membranous;  lower  glumes  1.1-2  mm  long;  upper  glumes  1.5-2.8  mm 
long,  apices  acuminate  to  acute;  lemmas  1.6-2.4  mm  long,  ovate,  membranous, 
hyaline  near  the  margins,  lateral  veins  inconspicuous,  apices  acute;  paleas  1.2- 
2.2  mm  long,  hyaline,  bases  not  projecting  beyond  the  lemmas,  apices  acute  to 

obtuse;  stamens  3;  anthers  0.3-0.8  mm  long,  purplish.  Caryopses  0.8-1  mm  long, 
rectangular-prismatic,  somewhat  laterally  compressed,  with  or  without  a  well- 
developed  adaxial  groove,  striate,  opaque,  reddish-brown.  2n  =  100. 

Distribution  and  habitat.— Eragrostis  hirsuta  is  native  to  the  Flora  region 

and  grows  in  sandy  clay  loams  on  the  coastal  plain  and  along  roadsides,  usu- 
ally in  association  with  Pinus  and  Quercus;  1-1750  m.  Its  range  extends  from 
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Fig.  8.  Eragrostis  hirsuto.A.  Sheath  and  blade.  B.  Inflorescence. C.  Spikelet.  D.  Floret.  Eragrostis  hirta  var.  hirta.  E.  Portion 

of  the  sheath.  F.  Spikelet.  G.  Primary  panicle  branch.  Eragrostis  hirta  var.  longiramea.  H.  Primary  panicle  branch. 
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the  southeastern  United  States  through  eastern  Mexico  to  Guatemala  and  BeUze. 

Comments— Eragrostis  hirsuta  (along  with  E.  hirta)  is  characterized  by 

having  papillose-based  hairs  near  the  apices  and  margins  of  the  sheaths.  The 

distinction  between  E.  hirsuta  and  E.  hirta  is  tentative  and  depends  on  the  num- 

ber of  florets  (2-4  in  the  former  verses  4-7  in  the  latter),  floret  width  (1-1.5  mm 

verses  1.4-2.0  mm),  and  tloret  color  (greenish  with  a  purplish  tinge  verses 

plumbeous  to  reddish-purple). 

Specimens  examined.  MEXICO.  Nuevo  Leon:  Municipio  de  Bustamante,  l<m  2  carretera  Bustamante,  A. 

Bendeck  s.n.  (ANSM).  Tamaulipas:  Municipio  de  Abasolo,  Ejido  La  Esperanza,  J.H  Irihe-Duarte  48 

(COCA);  Municipiode  Guemez,  Ejido  Los  San  Pedros,  G,  Borcs-Kuhnan  66(COCA);  Municipiodc  Hidalgo, 

El  Chorrito,  G.  Bores-Kulman  20  {COCA),  Municipio  de  Jaumave,  Sierra  Madre  rumbo  ajaumave,j. 

Brito  43  (COCA);  Municipio  de  Mainero,  Adelante  de  Charco  Dicha,  Ejido  Camarones,  M.H.  Cervera- 
Rosado 359 (COCA);  Municipiode  Soto  La  Marina,  Rancho El  Sauz,  A. Brito  J70 (COCA);  Municipiode 

Victoria,  Ejido  Vicente  Guerrero,  R  M()3'c(-5(:il^((cifii)L39(COCA);  El  Asbesto.G.  Bo re.s-l<[( /man  (SO (COCA). 

10.  Eragrostis  hirta  E.  Fourn.,  Mexic.  Pi.  2:115.  1886.  Type  MEXICO.  San  Lui.s  Poiosi; 

Aug  1851,  Vi  rlet  de  Aoust  1390  (l  [QLOTYPI;:  P!;  ISOTYPH;  US-77382  fragm.  &  photostat  ex  P!). 

Enii^^rost  is  praetermissa  L.H,  Harv.,  Bull.  Torrey  Bot.  Club  81:408. 1954.  Eragrostis  j  ntcrmcdict  van 

practcnnissa  (L.H,  Harv.)  Witherspoon,  Ann.  Missouri  Bot.  Gard.  64:327,  1977.  Typh:  GUATE- 

MALA. Baja  Verapaz:  Santa  Rosa, Jul  1887,  H.  von  Tuerckheun  1292  (holotyph:  US-8219391). 

Caespitose  perennials,  with  innovations.  Culms  60-170  cm  tall,  erect  or  ascend- 

ing, glabrous  or  hairy  below  the  nodes,  internodes  mostly  glabrous;  bud  initia- 
tion usually  extravaginal.  Leaf  sheaths  overlapping  below,  2/3  the  length  of  the 

internodes  above,  pilose  along  the  margins  and  at  the  apices,  hairs  to  4  mm 

long,  papillose-based;  ligules  0.2-0.4  mm  long;  blades  20-65  cm  long,  2-8(-9) 
mm  wide,  flat  to  loosely  folded  or  involute,  mostly  glabrous,  scabrous  above, 

sometimes  with  papillose-pilose  near  the  base,  the  hairs  up  to  5  mm  long;  mar- 

gins scabrous.  Panicles  26-70  cm  long,  4-40  cm  wide,  somewhat  condensed  or 
open,  ovate,  elliptic  to  lanceolate,  branches  whorled  below,  solitary  or  opposite 

above;  primary  branches  mostly  4-25  cm  long  below,  appressed,  ascending  and 

spreading  up  to  80°  from  the  rachises;  pulvini  glabrous  or  pilose;  pedicels  2.5- 
15  mm  long,  erect,  longer  than  the  spikelets,  glabrous.  Spikelets  3-5.5  mm  long, 

1.4-2.0  mm  wide,  ovate  to  linear-ovate,  plumbeous  to  reddish-purple,  with  4-7 
florets;  disarticulation  acropetal  with  deciduous  glumes  and  lemmas;  glumes 

lanceolate,  keel  scabridulous,  apices  acute;  lower  glumes  1-1.8  mm  long;  upper 

glumes  1.6-2.2  mm  long;  lemmas  1.6-2.2  mm  long,  ovate,  meinbranous,  glabrous 
or  with  a  few  scattered  hairs  along  the  margins,  lateral  veins  inconspicuous,  keels 

scabridulous  towards  apex,  apices  acute;  paleas  1.5-2.0  mm  long,  membranous, 

keels  scabridulous;  stamens  3;  anthers  0.5-0.8  mm  long,  purplish.  Caryopses 

0.6-0.9  mm  long,  rectangular-prismatic,  laterally  compressed,  striate,  adaxially 

grooved,  reddish-brown. 
Distribution  and  hahitat— Eragrostis  hirta  is  native  to  the  Flora  region. 
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KHY  TO  THR  VARIF.TIHS  OF  ERAGROSTIS  HIRTA 

1.  Panicles  26-45(-50)  cm  long,  4-10  cm  wide,  somewhat  condensed;  primary 

branches  4-10  cm  long  below,  appressed  to  ascending  spreading;  leaf  blades  2-5 

mm  wide,  mostly  involute; culms  60-100  cm  tall   lOa.E.hirta  var.  hirta 

I.  Panicles  50-70  cm  long,  1 8-40  cm  wide,  open;  primary  branches  1  5-25  cm  long 

below,ascending  spreading  to  reflexed;leaf  blades  4-8(-9)  mm  wide, flat  or  loosely 

folded;  culms  (95-)  1 10-1  70  cm  tall   10b.  E.  hirta  var. longiramea 

10a.  Eragrostis  hirta  var.  hirta  (Fig.  8,  E-G) 

Culms  60-100  cm  rail.  I.caf  blades  20-45  cm  long,  2-5  mm  wide,  mostly  invo- 

lute. Panicles  26-45(-50)  cm  long,  4-10  cm  wide,  somewhat  condensed;  pri- 

mary branches  4-10  cm  long  below,  appressed  to  ascending  spreading. 

Distrihutioi]  and  /u;M(ci(.— tragro.stis  hirta  var.  hirta  occurs  in  rocky  of 

sandy  soils  in  oak-pine  lorests  and  along  ravines  and  streams;  0-2100  m. 

Spccimcii.s  cxainiiiccl.  MEXICO.  Tamaulipas:  Mimici|iio  de  Casas,  Sierra  cic  'raniauH]:)as,  .Santa  Maria 
dc  i.os  Nogalcs,  /■:  Maitincz-htditnicz  /')'l'nTHX-LL),  208/ (TEX-LL,  US);  Municipio  Nucvo  Laredo,  3 

km  Sol  Id  1  hns.uhahSiandloixl  c-i  al.211'5(US);  Municipio  de  Soto  La  Marina,  Raiicho  L.ni-aiiiadas,  (7. 
Vilicv^us-lhinin  4y9(COC;A);  wiihout  Municipio,  between  Ciudad  Victoria  and  Soto  La  Marina,  A. A. 
Heel  If  M-^H.W  (COCA). 

10b.  Eragrostis  hirta  var.  U>ngiramea  (Swallen)  Witherspoon,  Ann.  Missouri  Bot. 
Gard.b4:328.  1977.  (Fig.  8,  Hj.hrtisro.sd.s  lon^t^irumcu  Swallen,].  Wash.  Acad.  Set.  2L437. 

19  M  Tvri::  MLXltll  T,amaiilipa.s:  Sierra  de  San  Carlos,  Pico  del  Diablo,  vicinity  ol  Marinolejo, 

12  Aug  1930.  H.H.  liaitlell  I0')10  UlrM.OTYPl-:  US-15015241;  LSOTYPE.S:  Gil!.  Mieill  US  I(illl5«, 
US-3100925'). 

Culms  ('-)5-)110-170  cm  tall.  Leaf  blades  25-64  cm  long,  4-8(-<-))  mm  wide,  flat 

or  loosely  folded.  Panicles  50-70  cm  long,  18-40  cm  wide,  open;  primary 

branches  15-25  cm  long  below,  ascending  spreading  to  rel  lexed. 

Di.s(ri/nil/()/i  and  habitat —Eragrostis  hirta  var.  h)ngiramca  occurs  in  dry, 
rocky  soils  along  oak  lorcst  borders  and  streams  known  only  from  Tamaulipas, 

Nuevo  Leon,  and  San  Luis  Potosi;  50-2300  m. 

Siieciinen.s  c.xamineLl.  MEXICO.  Nucvo  Leon:  Munieipio  de  Galcaiia.  Sierra  Maelre  Oriental,  I'abhllo. 

l\\\[  Pennell  /7t'.5.UMi;XLI);  Municipio  de  CTu'za  Garcia,  road  to  Chipinc)ue  Mesa,  LK. !  iinyjtuin  28.5.5 

(.ML.XU,  PI  L  US).  Tamaiilipa.s:  Munici]"iio  de  C^asas,  road  to  Rancho  "Las  Yucas"  and  Sania  Maria  de 

Los  Nogales,  /■'.  Mailinez  Maiiiuez  i.''-' G\  Boija  Luyando  F-;9.38(TAES,  US);  Municipio  de  Sotci  La  Ma- 
rina, F.jido  Verde  C.rande,/./;  In  lH'd)ii((r(c.3.3(}(COCA). 

II.  Eragrostis  hypnoides  (Lam.)  Britton,  Sterns  &  Poggenb.,  Prelim.  Cat.  69. 1888. 

(Fig.  9,  A-C).  I'oa  hypnoides  Lam.,  Tabl.  Fneycl.  1;  185.  1791.  Me^^aslaebya  )iv|i'i()i(/c.slLaiii.) 
P.  Beauv.,  Fss.  Agrostogn  74,  167,  175.  1812.  Neeniy^mslis  hypnoides  i\:j.m.)  Bush.  Trans.  Acad, 

Sci.St.  Louis  1  1180,  DO  5.  I'jvsion  /ivfncidcs  (Lam.)  Lunell,  Amcr  Midi.  Naturalist  4:221,  1915. 

Tvi'i::  Tropical  America,  L^.Kic/icirt/ .s.ii.d  iciOTVi-^i;:  P-LAM!;  isoi  vi'i:.s:  BAA-1041L  NY  Iragmex 
P,  US-2850742rragm.exP!). 

Stolonilerous  annuals,  mat-lorming,  without  innovations,  without  glands. 

Culms  decumbent  and  rooting  at  the  lower  nodes,  erect  portion  (2-)5-12(-20) 
cm  talLolten  branched,  glabrous  or  hairy  on  the  lower  mtcr nodes.  Leal  sheaths 
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fiQ.9.Eragrostishypnoides.A.  Habit.  B.  Spikelet.C.  Floret  with  two  paleas  below  and  caryopsis. Eragrostis  reptans.D.  Habit 

(female).  E.  Inflorescence  (male)  and  culm.  F.  Floret  (male)  with  palea  below.G.  Floret  (female)  with  paleas  below. 
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overlapping  below,  usually  1/3-1/2  as  long  as  the  internodcs  above,  pilose  on 

the  margins,  collars,  and  at  the  apices,  hairs  0.1-0.6  mm  long;  ligules  0.3-0.6 

mm  long;  blades  0.5-2.5  cm  long,  1-2  mm  wide,  flat  to  involute,  abaxial  sur- 
faces glabrous,  adaxial  surfaces  appressed  pubescent,  hairs  about  0.2  mm  long. 

Panicles  1-3.5  cnn  long,  0.7-2.5  cm  wide,  terminal  and  axillary,  ovate,  open  to 

somewhat  congested;  primary  branches  0.1-0.5  cm  long,  appressed  to  strongly 

divergent,  glabrous;  pulvini  sparsely  pilose  or  glabrous;  pedicels  0.2-1  mm  long, 

ciliate.  Spikelets  4-13  mm  long,  1-1.5  mm  wide,  linear-oblong,  olten  arcuate, 

loosely  imbricate,  greenish-yellow  to  purplish,  with  12-35  llorets;  disarticula- 

tion acropctal,  paleas  persistent;  glumes  linear-lanceolate  to  lanceolate,  hya- 

line; lov^'er  glumes  0.4-0.7  mm  long;  upper  glumes  0.8-1.2  mm  long;  lemmas 

1.4-2  mm  long,  ovate,  strongly  3-veined,  veins  greenish,  apices  acuminate;  paleas 

0.7-1.2  mm  long,  hyaline,  keels  scabridulous,  apices  acute  to  obtuse;  stamens  2; 

anthers  0.2-0.3  mm  long,  brownish.  Caryopses  0.3-0.5  mm  long,  el lipsoid, some- 
what translucent,  light  brown.  2n  =  20. 

Di:ilribution  and  hahitat—EragrosLis  hypnoidcs  grows  along  muddy  or 
sandy  shores  ol  lakes  and  rivers  and  in  moist,  disturbed  sites;  10-1600  m.  It  is 
native  to  the  Americas,  extending  from  southern  Canada  to  Argentma. 

Comivcnts—Eragrostis  hypnoidcs  is  characterized  by  having  a  mat-like 

growth  form  only  5-20  cm  tall  with  stolonilcrous  branches  that  root  at  the 
nodes.  It  is  morphologically  similar  to  U.  reptans  but  differs  by  having  bisexual 

florets  and  only  two  anthers  0.2-0.3  mm  long. 

Specimens  examined,  MEXICO.  Coahuila:  Municipio  de  Castanos,  Presa  Rodriguez,  E  PerczTorres 

(COCA). Niievo  Leon:  Muiiicipicide  Linares,  Presa  El  Porvenir,//.  Orf(::-Dk)e8(AN.SM).  TamauHpas: 

Munieipio  dc  Aldama.  km  I')  carreiera  F.siacion  Manuel- Aldania  tinsutuio  Nacional  dc 
investigaciones  Forestales  Agropecuanas  y  PesquerasSecretaria  dc  Agriculiura  y  Recursos 

Hidraulicos),  A.  Brito  s.n.  (UAT);  Municipio  de  Soto  La  Marina,  Ciramal,  J.R.  Swailcn  172.]  (US); 

Municipio  de  Tula, Joya  de  la  Rscondida,  G.  Borcs-Kulmcn]  74  (COCA);  Muiucipio  de  Victoria,  area  de 

la  Torre  dc  la  Lorestal,  /,G.  Cnilvan-hifanlc  307(C.OCAy 

12.  Eragrostis  intermedia  Hitchc.,J.  Wash.  Acad.  Sci.  23:450.  1933.  (Fig.  10,  A- 
C).  Type: U.S.A. Te.XAS:  Bexar  Co.:  San  Antonio,  3Jul  1910,  AS.  MiUbcock  549 /  (llOLOTYl'i;:  US- 

1535740h  ISOTVPH.S:  US-908Q9  3!.  llS-15-357'iO!). 

Caespitosc  perennials,  with  innovations,  not  glandular.  Culms (30-)40~90(-110) 
cin  tall,  erect,  glabrous  below  the  nodes.  Leal  sheaths  overlapping,  1/2  to  about 

as  long  as  the  internodes  below,  sparsely  pilose  on  the  margms,  apices  hairy, 

hairs  to  8  mm  long,  not  papillose-based;  ligules  0.2-0.4  mm  long;  blades  (4-) 

10-20(-30)  cm  long,  1-3  mm  wide,  Hat  or  involute,  abaxial  surfaces  gfabrous, 
adaxial  surfaces  densely  hairy  behind  the  ligules,  elsewhere  usually  glabrous, 

occasionally  sparsely  hairy.  Panicles  15-40  cm  long,  (8.5-)i5-30  cm  wide,  ovate, 

open;  primary  branches  4-25  cm  long,  diverging  20-90°  from  the  rachiscs,  cap- 

illary; pulvini  hairy  or  glabrous;  pedicels  2-14  mm  long,  divergent.  Spikelets  3- 
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Fig.  1 0.  Eragrostis  intermedia.  AAnihrescence.  B.  Spikelet.  C.  floret.Eragrostislugens.  D.  Base  of  plant.  E.  Inflorescence.  F. 

Spikelet.G.  Floret  with  palea  above. 
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7  mm  long,  1-1.8  mm  wide,  narrowly  lanceolate,  olivaceous  to  purplish,  with 

D-)5-ll  i  lorcts;  disarticulation  acropetal,  palcas  persistent;  glumes  lanceolate 

to  ovate,  hyaline  to  membranous;  lower  glumes  1.1-1 .7  mm  long,  narrower  than 

the  upper  glumes;  upper  glumes  1.3-2  mm  long,  apices  acuminate  to  acute;  lem- 

mas 1.6-2.2  mm  long,  ovate,  membranous,  hyaline  near  the  margins,  lateral  veins 

inconspicuous,  apices  acute;  paleas  1.4-2.1  mm  long,  hyaline,  narrower  than  the 

lemmas,  apices  obtuse  to  acute;  stamens  3;  anthers  0.5-0.8  mm  long,  purplish. 

Caryopses  0.5-1.0  mm  long,  rectangular-prismatic,  somewhat  laterally  com- 

pressed, with  a  well-developed  adaxial  groove,  striate,  opaque,  reddish-brown. 
2n  =  ca.  54, 60,  72,  ca.  74,  80, 100, 120. 

Disl  ribmian  and  habilal.—Hragrostis  intermedin  is  native  to  the  Flora  re- 

gion and  grows  m  clay,  sandy,  and  rocky  soils,  ol'ten  in  disturbed  sites;  0-2500 
m.  Its  range  extends  from  the  United  States  through  Mexico  and  Central 

America  to  South  America,  hiagrosiis  mtefmedui  is  similar  to  the  more  wide- 
spread £.  lugcns,  but  difters  from  that  species  in  having  wider  spikelets,  longer 

lemmas,  and  caryopses  with  a  prominent  adaxial  groove. 

Comments.— A  numerical  taxonomic  study  of  the  Eragrostis  intermedia 

complex  was  completed  by  Witherspoon  (f975)  where  he  found  much  pheno- 
typic  overlap  ol  individuals  in  his  principal  component  and  UPGMA  cluster 

analyses  ol  H.  intermedia  with  /:.  pahncri,  E.  erosa,  and  E.  hirta.  Determination 

of  these  species  is  often  problematic  and  examination  of  this  group,  which  ad- 

ditionally includes  E  lugens  and  E.  hirsuta,  is  needed  to  clarify  species  bound- 

aries. Presence  or  absence  of  papillose-based  hairs  near  the  apices  and  margins 
ol  the  sheaths  is  the  most  reliable  character  to  .separate  E.  hirla  and  E.  hirsuta 

I  rom  the  others  in  this  complex.  Hven  though  our  key  emphasizes  the  length  of 

the  lemma  to  separate  E.inlermidia  (1.6-2.2  mm  long),  E.  erosa  {2A-3  mm  long), 

and  E.  pahneri  (.2-2.6  mm  long),  this  character  is  somewhat  variable  in  these 

species,  and  without  the  use  of  anther  and  caryopses  length,  it  can  be  mislead- 
ing. Our  treatment  is  still  very  tentative  and  wc  encourage  other  agrostologists 

to  investigate  the  evolutionary  history  within  this  group  of  species. 

Specimens  examined.  MEXICO.  Coahuila:  Mnnicipiode  .Acuna,  Aeuna.  without  collector  (MEXU), 

near  Santo  DoiTiinigo,  L,H  VVyndcSCH.  i\(iu/lcr(ANSM,  US);  Serranias  del  Burro,  Rancho  El  Bonito  in 

Canon  El  Bonito,  /,  Valdcs-Rcyna  &  P.  H.  RiskniDcl  1232 (ANSM);  Municipiode  Allende,  13  mi  SVv'  of 

Cjudad  Allende  toward  .Sabinas,  iVI.C, /iilinsin/i  &]Xjrahdm  4175 A  IMHXUJ;  Municipiode  Arteaga.  12 

km  S  ol  Saltillo  towards  Matehuala.  MA.  Mddn{:^Lil-A.  s.i\.  (MliXUj;  17  mi  SH  of  .Saltillo  and  7.4  mi 

N W  of  Jamc,  P.M.  Peterson  ct  al.  10075 (ANSK4,  US);  suburb  ol  Ucrritos,  Nl:  of  Saltillo,  l>M.  Pctcison  cl 

al  10086  (US);  Raneho  Id  Carmen,  P  Moyd-Sttlgado 437 (COCA ):  Sierra  de  Aneaga,  Canon  dejame,  12 

km  E  of  Jame,  /,  Valdcs-Rcyna  &  M.  A.  Cananza  P.  l9.5tHANSM);  Municipiode  Castanos,  2  km  S\V  of 

Restaurant  La  Mur.dla,  i\(.C /o/disIhik'I  dl.  it)282  (MEXU'};  La  Mural  la,  carretera  =)7,  Saltil  lo-Monclova, 

J. A.  Villayn-al-Qumtandla  cl  al  -f22.^i  ANSM);  near  Raneho, Santa  Teresa,  S  of  Casianob,  /../■  Wynd  & 

C.H.  Mueller  200  CW^M  US);  I'asodeSan  Lazaro,  Sierra  de  la  Cavia,  37.b  mi  S  of  Monclovaon  Hwy 
57.  PM.  Peterson  el  al  ̂ )9S9{AUSM.  US);  Raneho  de  .Sania  Tere.sa,  S  of  Casianos,  without  collector 

(MLXU);  Municipiode  Caiatrocienegas,  Sierra  de  San  Marcos.  C:anon  Grande,  Ejido  l-slaiU|ue  de  Norias. 
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MA.  Carranza-Perez  et  al.  I7J5(ANSM);  Municipio  de  Muzquiz,  8  km  SE  of  Palau,  J.  Valdes^Rcyna 

928,  949,  953  (ANSM);  Las  Rusias,  Rio  Santa  Maria,  carretera  Muzquiz-Boquillas  del  Carmen,  10  km 

NW  of  Muzquiz,  R.  Vchquez-Aldape  226  (ANSM):  f3.4  km  NW  of  Muzquiz  on  Hwy  53  towards 
BoquiUa  del  Carmen,  P.M.  Peterson  &  C.R.  Annable  10564  (US);  85.4  km  NW  of  Muzquiz  on  Hwy  53 

towards  BoquiUa  del  Carmen,  P.M.  Peterson  &  C.R.  Annahle  10567  (US);  135.4  km  NW  of  Muzquiz  on 

Hwy  53  towards  BoquiUa  del  Carmen,  P.M.  Peterson  &  C.R.  Annahle  10579  (US);  Rancho  La  Pena,  Si- 
erra de  Santa  Rosa,  R.J.C.  Martinez  s.n.  (ANSM);  Sierra  La  Encantada,  140  km  N  of  Muzquiz  at  Flourita 

de  Mexico  Unidad  Minera,  6  km  SW  of  the  tunel,  MA.  Carranzu-Pcrez  ft  al.  707 [ANSM):  Municipio 

de  Nava,  10  km  Wof  Nava,  A.  Rodn'guez-Gdmez  JOJI  (ANSM);  Municipio  deOcampo,  Sierra  El  Pino, 
18.8  km  SW  of  Rancho  El  Cimarron,  P.M.  Peterson  &  C.R.  Annahle  10643  (US);  Rancho  La  Rueda,  87 

km  NWof  Ocampo,/.A.  Villarreal-Qumlanilla  et  dl.  3294  (ANSM);  Municipio  de  Piedras  Negras,  13 
mi  S  of  Piedras  Negras,  P.W.  Gould  11126  (US);  Municipio  de  Progreso,  34  mi  N  of  Monclova  on  Hwy 

57,  RM.  Peterson  &■].  Valdes^Reyna  8378(ANSM,  MEXU,  US);  Municipio  de  Ramos  Arizpe,  El  Ccdral, 

Sierra  de  la  Paila, J.A.  Villarreal-Quintanilla  et  al. 3626 (ANSM), J.A.  Villarreal-Quintanilla  &  M.A. 
Carranza  P.  4806  (ANSM);  Paso  de  San  Lazaro.  N  ol  Ramos  Arizpe  on  Hwy  57,  @3  mi  S  oi  restaurante 

La  Muralla,  P.M.  Peterson  &].  Valdes-Reyna  8356  (ANSM);  Puerto  de  San  Lazaro,  Sierra  dc  la  Gavia, 

J.A.  Villarreal-Quintanilla  et  ci/.  3 1 7,9 (ANSM);  Sierra  de  la  Paila,  Ejido  ElCedralcatninohaciael  Valle 

deParrefios./.A.  \'i  (Jarreal-Qi(in((;ini!Ja.5384(ANSM);  Sierra  de  la  Paila,  Ejido  El  Cedral  por  el  camino 

El  Carmen,  /.  Valdes-Reyna  2167a  (ANSM),  J.A.  Villarreal-Quintanilla  el  al.  5324  (ANSM,  MEXU); 

Municipio  de  .Saltillo,  14  mi  S  of  Saltillo.  F.A.  Barkley  et  al.  7204  (MEXU);  8.5  km  carretera  Saltillo- 

Concepcion  del  Oro,J,  Espinosa-Ahurto  20 ( ANSM j;  6  km  S  of  Saltillo;  P.M.Peterson  &J.  Valdes-Reyna 

8345  (US);  0,8  km  SE  of  Universdidad  Autonoma  Agrana  "Antonio  Narro",  P.M.  Peterson  (S'J,  Valdes- 
Reyna  8350  (US);  Buenavista,  7  km  S  of  Saltillo  on  11  w)-  34  towards  Conccpcion  del  Oro,  /.  Va/cic.s- 

Reyna&M.A.CarranzaPn24.1892{ANSM),J.A.Villarreal-QniutaniUal768{ANSM).J.A.ViUarreal- 
QuintaniUa  &  M.A.  Carranza  P.  14t)7(ANSM);  0.3  km  E  ol  Hwy  to  Zacatecas  up  road  to  Canyon  San 

Lorenzo,  P.M.  Peterson  &  C.R.  Annahle  10551  (US);  Canon  de  ,San  Lorenzo,  en  la  Sierra  de  Zapaliname, 

8  km  S  de  Saltillo,  3.2  km  E  de  la  Universidad  Autonoma  Agraria  Antonio  Narro,  R,  Ldpcz-Aguillon 

s.n.  (ANSM);  Cerro  del  Pueblo,  W  of  Ciudad  Saltillo,  /.  Valdes-Reyna  et  al.  2050(ANSM);  Lomas  las 

TetiUas,  P.  MoyaSalgado  414  (COCA);  Poblado  Los  Ramones,  t'.Alcald-Ayala  2t)(COCA);  Rancho  ex- 
perimental Los  Angeles,  48  km  Sof  Saltillo  on  Hwy  54  towards  Conccpcion  del  Oro,  j.S,  Sierra-Tristan 

s.n.  (ANSM);  ,Saltillo,  11.  Pel  I  mer  408  (MEXU,  US),  412  (MEXU),  A.S.  Hitchcoek  5597  (US),  G.L  t'lsher 
30011  (US);  I  mi  S  of  Saltillo,  L.H.  Harvery  8472  (US);  25  mi  S  of  Saltillo,  LH.  Harvey  8736 iVS):  Sierra 

de  Zapaliname,  (rente  al  Canon  Boca  Negra,  K.  Lopez-A^^uillon  .s.n.  (ANSM);  7  mi  N  ol  Saltillo,  EW. 

Gould ///9S(US);  5  km  E of  SahiUo (Las  Palapas)upCaminodeQuatro,PM.P(,'(c'r,S()nc(a;.l7859(US). 
Nuevo  Leon:  Municipiode  Allen  de,  6.1  km  S I  AUendc  on  Mex  85  towards  Montemorelos,  P.M.  Peleson 

&R.M.  l\ingS338(\JSy,  Municipiode  Aramberri,  Sierra  La  Lagunita,  9.5  mi  SEof  Aramberri  on  road 

towards  Agua  Fria,  P.M.  Peterson  et  al.  16697  (US);  Municipio  de  Cadereyta  Jimenez,  Cadereyta,  N, 

Bazaldua-Bazaldua  20  (COCA);  Municipio  de  Galeana,  Canon  de  San  Francisco,  without  collector 

(MEXU);  6  mi  SE  of  Galeana, J.R.  Reeder&  C.G.  Reedcr4990  (US);  El  Pcnucio,  G.  Villegas-Durdn  206 
(COCA  );  Cafion  dc  San  Francisco,  15  mi  SW  of  Galeana.  C.H.  Mueller  &  M.T.  Mueller  1116  (MEXU); 

Municipio  de  General  Zaragoza,  4  km  S  of  Zaragoza  at  Junction  of  road  to  Cerro  Viejo-Tepehuanes, 

P.M.  Peterson  &j.  Valdes-Reyna  15853  (US);  12  km  al  NE  de  la  Encantada, j,A.  Villarreal-QuvUauilla 
et  al.  5132  (ANSM,  MEXU);  Sierra  El  Soldado,  camino  a  San  Antonio  de  Pena  Nevada-Puerto  Pmos, 

J.A.  Villarreal-Quintanilla  et  al.  4947(ANSM);  Municipio  de  Guadalupe,  Guadalupe,  E.  Cantii-Pena 

s,n,  (MEXU);  Municipio  delturbide,  Ejido  Santa  Rosn,  E. A.  Est  rada-Castillon  J676( ANSM);  Municipio 

de  Lmarcs.  11  mi  NW  ol  Linares,  M.C.Jobnston  &J.  Graham  4642  (MEXU);  El  Pmal-Las  Palmas,  jj, 

Ortiz-Diaz  s.n.  (ANSMJ;  Los  Pinos,  JJ.  Ortiz-Diaz  s.n.  (ANSM);  Rancho  El  Nogalar,  M.M.  Castillo- 

Badillo86-A  (COCA);  Rancho  La  Loma,  RJaure^i,'ui-Ramirfz.M(COCA);  RanchoSanJosede  los  Hoyos, 

km  15  carretera  Linares-Iturbide,  J,  Garza-Covarrubuis  21  (COCA);  Municipio  de  Monterrey,  Sierra 
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Maclrc  mountains,  C.H.  Miifl  Iff  6-- A  f.7;  Miu-|lcr37/-2-3(MEXU);  Municipiode  Salinas  Victoria.  CAicsta 

dc  Mamuliquc,  j.5.  Mtinvquin-de  la  I'ucnlt'  28.36  (ANSM):  La  Soledad  Salinas  Victoria,  j.A.  Ocluui- 
Guilkmar  1 129  (COCA):  Municipiodc  Santiago,  9  km  N  ot  LosCavazos.  near  Rio  San  Juan,  ICahral- 

Conlcro  76  (.ANSM);  Santiago.  !\Jauyc\^ui-Riimitcz  -17  (.COCA):  Ojos  de  Agua,  I.  CMbnilConlcw  322 
(ANSM):  unknown  Municipio,  Dulccs  Nombres,  ¥.G.  Meyer  &  D.j  Rogers  2557  US).  Tamaulipas: 

Municipodc  Aldama,  16  km  NW  ot  Rant  lio  Fl  Coyote,  E.  Marlinez-Ojeda  247(MEXU);  Municipiodc 

Casas,  64  km  from  Soto  La  Marina  on  the  (.old,  winding)  road  to  Casas  a  Victoria,  F.F.  Martincz- 

Miirtiijcz  &'  G.  Borjii  L.  2.]60  IMLXLI):  Municipio  dc  CruiUas,  4  km  E  de  la  carrciera  San  Fernando- 

Victoria,  dcsviacion  hacui  Tcmascal,  R,  Hiaz-Perez  259(UAT):  Municipio  Hidalgo,  40  km  Vv'  ol  1  Iwy 
85  towards  Dulcc  Mombres,  RM.  Peterson  &j.  Valdes-Reyna  15893  (US);  Municipio  de  Matamoros, 

Palo  Blanco,  H.  LeSucii r6.53 (US);  Municipiodc  Mic^uihuana,  2  km  SW of  Miquihuana,  A.  Mora-Olivo 
977  (UAT);  Municipio  dc  Palmilla.s,  88,7  km  SW  ol  Ciudad  Victoria  on  Mcx  101  towards  San  Luis 

Potosi,  P.M  I'etcrson  &•  RM.  King8:i3l  (US);  Ejido  El  Capulin,  M.  Ivlartinez  Diaz  de  Sahis  403  (UAT); 

Municipio  de  San  Carlos,  Picdra  Iman,  2  km  ESE  ot  San  Jose,  O.L.  Brionci-ViUarreal  1211  (ANSM); 

Municipiodc  San  Feniaiido,  2  ̂  ini  ticim  the  San  Fernando-Matamoros  highway  junction  on  ihegiavel 
road  to  Reynosa,  M.C.  /olnrs/on  &  j.  Grdluim  47MA  (MEXU);  Municipio  de  Tula,  l<m  78  carretera 

Jaumave-Tula,  J*  Movii-Sdlgndo  I7KC0CA);  Municipio  de  Victoria,  San  Juan,/. F'lril)c-/''ikir(  (-418.42 1 
(COCA):  unknown  Municiiiio,  5  l<m  S  of  Hoja  Verde,  Stanford  et  td,  2214  (US). 

13.  Eragrostis  lehmanniana  Nees,  Fl.  Air.  Austral.  111.  402. 1841.  (Fig.  5,  D  &  E). 

TyI'I-::  SOUTl  I  AFRICA:  Caho  de  Buena  Esperanza.  j.E  Drt\e  .s.n.  (lhcvrYlM:.s:  BM,  Fli). 

Caespitose  perennials,  iorming  innovations  at  the  basal  nodes,  witliout  glands. 

Culms  (2CV)40-80  cm,  erect,  commonly  geniculate,  sometimes  rooting  at  the 

lower  nodes,  glabrous,  lower  portions  sometimes  scabridulous.  Leaf  sheaths  1/3- 
2/3  the  length  ol  the  internodes,  sometimes  shortly  silky  pilose  basally,  hairs 

less  than  2  mm  long,  apices  sparsely  hairy,  hairs  to  3  mm  long;  ligules  0.3-0.5 

mm  long,  ciliatc;  blades  2-12  cm  long,  1-3  mm  wide,  flat  to  involute,  glabrous, 
abaxial  surlaces  sometimes  scabridulous,  adaxial  surfaces  scabridulous.  Panicles 

7-18  cm  long,  2-8  cm  wide,  oblong,  open;  primary  branches  1-8  cm  long,  ap- 

pressed  or  di\'erging  to  40°  from  the  rachises;  pulvini  glabrous;  pedicels  0.5-4 

mm  long,  diverging  or  appressed,  flexible.  Spikelets  5-12(-14)  mm  long,  0.8-1.2 

mm  wide,  linear-lanceolate,  plumbeous  to  stramineous,  with  4-12(-14)  florets; 
disarticulation  irregular  to  basipetal,  paleas  usually  persistent;  glumes  oblong 

to  lanceolate,  membranous;  lower  glumes  1-1.5  mm  long;  upper  glumes  1.3-2  mm 

long;  lemmas  1.5-1.7  mm  long,  ovate,  membranous,  lateral  veins  inconspicuous, 

apices  acute  to  obtuse;  paleas  1.4-1.7  mm  long,  obtuse;  stamens  3;  anthers  0.6-0.0 

mm  long,  yellowish.  Caryopscs  0.6-0.8  mm  long,  ellipsoid  to  obcwoid,  dorsally 
compressed,  sometimes  with  a  shallow  adaxial  groove,  smooth,  translucent, 

mostly  light  brown,  embryo  region  dark  brown  with  a  greenish  ring.  2n  =  40, 60. 

Distribution  and  hahitat.—Eragwstis  lehmanniana  is  introduced  in  the  Flora 

region  and  native  to  southern  Africa,  where  it  grows  in  sandy,  savannah  habi- 
tats. In  the  Flora  region,  it  grows  m  sandy  flats,  along  roadsides,  on  calcareous 

slopes,  and  in  disturbed  areas;  1500-1830  m.  It  is  commonly  found  in  association 
with  Lancd  tridciitata,Opuntui,  Qucrcusjuniperus,  and  Boutdoua gracilis. 
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Comments— Eragrostis  lehmanniana  was  introduced  for  erosion  control  in 
the  southern  United  States,  and  now  it  often  displaces  native  species  through- 

out the  New  World. 

Specimens  examined.  MEXICO.  Coahuila:  Municipio  de  Ramos  Arizpe,  Estacion  Experimental  For- 

estal  Z.  A.  "La  Sauceda",  J.A.  De  la  Cruz-Breton  s.n.  (MEXU);  Ramos  Arizpe,  R.  Palomo-Garza  s.n. 
(ANSM);  Municipio  de  Saltillo,  Buenavista,  7  km  S  de  Saltillo,  carretera  54  Saltillo-Concepcion  del 
Oro,  Zacatecas,/  Valdes-Reyna  &  M.  A.  Carranzci  R  912.  915, 18/9 (ANSM);  6  km  S  de  Saltillo,  entrada 

a  la  Uni  versidad  Autonoma  Agraria  Antonio  Narro,J.  Valdes-Reyna  2337  (US).  Nuevo  Leon:  Municipio 
de  Galeana,  Navidad,  carretera  57,  km  85  al  N  de  Saltillo,  F.  Cardenas  &  M.  A.  Bcrnals.ir  (MEXU). 

14.  Eragrostis  lugens  Nees,  Fl.  Bras.  Enum.  Pi.  2:505-506. 1829.  (Fig.  10,  D-G).  Poa 
/iigt-n.s  (Nees)  Kunth,  Enum.  Pi.  1;331.  1833.  Eragrostis  pilosa  var.  lugens  (Nees)  Griseb.,  Abh. 

Konigl.  Ges.  Wiss.  Gottmgen  24:290. 1879.  TYPE:  URUGUAY:  Montevideo,  F.  Sellowsir  [lrcto- 
TYPH:  US-732957!,  designated  by  Witherspoon  (1975)  and  not  cllcctively  published,  accepted 

by  Davidse  (1994),  and  clarified  by  Boechat  &  Eonghi- Wagner  (2001);  ISOLECTOTYPES:  B,  BM?, 
BAA-29321. 

Caespitose  perennials,  with  innovations,  not  glandular  Culms  (20-)30-50  (- 
60)  cm  tall,  erect,  sometimes  geniculate,  glabrous  below  the  nodes.  Leaf  sheaths 

overlapping,  1/2-2/3  as  long  as  the  internodes  above,  mostly  glabrous,  apices 
hairy,  hairs  2-5  min  long,  papillose-based,  this  sometimes  not  readily  seen; 

ligules  0.2-0.3  mm  long;  blades  (4-)8-22  cm  long,  1-3.5  mm  wide,  involute  to 
flat,  both  surfaces  glabrous,  margins  sometimes  with  scattered  hairs,  hairs  to  7 

mm  long.  Panicles  16-28  cm  long,  10-21  cm  wide,  ovate,  open;  primary  branches 

0.6-15  cm,  diverging  up  to  100°  from  the  rachises,  naked  basally;  pulvini  hairy; 
pedicels  1.4-5(-7)  mm  long,  diverging,  wiry  present  on  all  spitcelets.  Spikelets 
2-4.5(-5)  mm  long,  0.5-l(-1.3)  mm  wide,  narrowly  lanceolate,  plumbeous  to 
reddish-purple,  with  2-7  florets;  disarticulation  acropetal,  paleas  persistent; 

glumes  broadly  ovate  to  narrowly  lanceolate,  hyaline,  sometimes  reddish- 
purple;  lower  glumes  0.6-1  mm  long;  upper  glumes  1.1-1.4  mm  long,  usually 
broader  than  the  lower  glumes;  lemmas  1.2-1.6  mm  long,  broadly  ovate,  mostly 

membranous  but  the  distal  margins  hyaline,  lateral  veins  inconspicuous,  api- 
ces acute;  paleas  1.1-1.7  mm  long,  membranous  to  hyaline,  apices  obtuse;  sta- 

mens 3;  anthers  0.2-0.7  mm  long,  reddish-purple.  Caryopses  0.5-0.6  mm  long, 
obovoid  to  somewhat  prism-shaped,  terete  to  somewhat  laterally  compressed, 

with  an  adaxial  groove,  finely  striate,  usually  opaque,  faintly  reddish-brown  to 
whitish.  2n- 40, 80,  ca.  108. 

Distrihution  and  habitat.— Eragrostis  lugens  is  native  to  the  Flora  region 

and  grows  in  montane  areas  along  roadsides  and  waste  places;  0-2500  m.  Its 
range  extends  from  the  southern  United  States  to  Peru  and  Argentina. 

Specimens  examined.  MEXICO.  Coahuila:  Municipio  de  Saltillo,  Ganon  El  Cuatro,  J.A.  Gareia  24 

(COCA).  Nuevo  Leon:  Municipio  de  Aramberri,  Sierra  La  I^agunita.13.5  mi  SE  of  Aramberri  on  road 

towards  Agua  Eria,  P.M.  Peterson  et  al.  J67I2  (US);  Municipio  de  Bustamante,  Grutas  de  Bustamante,  P. 

]a u regu i-Ra m i  rez  74 (COCA);  Municipio  de  Galeana,  E  slope  of  Cerro  Potosi,  R.L.  McG regor  et  al  405 
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(US);  Municipiodc  General  Zaragoza,  Ejiclo  Tcpchuanes,  RM  !\-tcrstii]  &•].  Valdes-Rcyna  15876  (US); 

MLinici|iu)  tie  I. mares,  Rancho  El  Nogalar,  MM.  Caslillo^Badillo  86  (COCA)\  Municipio  de 
Motiteniorelos,  between  Montcmorelos  and  Allcndc,  F.W. Gould  982.3 (TAES),  A. A.  Beetle  M-630(liS): 

Liiikiiown  MLinieipio.  Dulees  Ndinbrcs,  VG.  Mc\'ci-&  /.)./.  Ro^t^c/s  2'57.^  (US);  unknown  Muiiieipio,  S  o[ 

Monieri'e)',  /.  Ititeoka  J094(US).  Taniaulipas:  Municipiodc  Casas,  Siei  la  de  Tamaulipas,  on  road  Irom 

Las  \ueas  lowards  Santa  Maria  de  los  Nogales,  l\  Martinez-Mcirlinez  &  G.  Botju  J..  /■  2006  (US); 

MunKi]iiodc  Gomez  Farias,  El  julilo,J.F./rl  |ir-Diii(i(e424(COCA);  Municipiodc  Gucmcz,  El  Chihue, 

j.G.Gcilyau-lujinitc  lOS (COCA);  Rancho  Nuevo,/./..  Rinii(),s'-[)c(t;ii<l.>25(COCA);  Munieipiode  llidalgo, 

Cabalio.s, (7 H()re,s-/\  11 /Dili II 62 (COCA); Municipiodc  Mendez,SanTomasIJ.A.BarrientL)s-R2(COCA); 

Municipiodc  San  Cados,  Sierra  Chiciuita,  G.  ViUegas-Durdn  W3  (COCA);  Municipiodc  Soto  La  Ma- 

nila, ncai  San  lose  de  las  Rusias.  /.A.  Fnim  n/.n/'ce  60,  63  (COCA);  Municipio  de  Tula,  Ejido  La  La- 

guna,  />  Moyit-Saiiadii  J68{G-OCA)  Municipio  de  Victoria,  Altas  Cunihres.  M.H,  Ccr\'cr(i-Rc)Sci(ii)  474 

(COCA),  Caniino  a  Altas  tAinibres,  Ejido  El  1  luizachal.  /,C7  Gdh.i/i-lji/inKc  .3.]6(COCA);  Cammo  ,d 

Molino, j.F.  Lopez  de  la  G)uz  26(COCA);  C;arrclcr;i  Victona-Tula, /,/•:  hihe-Duaiie  U6  (COCA). 

15.  Eragroslismexicaiia(Hornein.)  Link  subsp. mexicana,Hort.  Bcrol.  1:190.1827. 
(Fig.  2,  E-G).  Poa  mexicana  Horncni,.  I  lort,  Bot,  I  lal  ii.  2;953,  18L5.  TyI'H:  MEXICO;  Culti- 
vaicd  from  seed  collected  in  Mexico,  Scsse  s.n.  tsYNTYri-;  MA).  BRAZIL;  Sessc  &  M.  Lacasla 

(SVNTYPH;  US-28'-)l4^)8  iragm!). 

F/Y/^i.;r,i.slis/Mii|)dhiE  [■ourii,K1exic.Pl.2;ll(Yl8H(YTYPt::ME.Xlc:0:l833.AJ,A,/)()ii/'lini(/4,57.Ml.l'X,- 

TOTYPl^;P,designaicd  hy  McVaugh  (U)8 1)  Inii  aspecilic  hcrliai-inm  not  indic<ued!;  istn  licuri  Yl'l:; 

US-2941517tragniil 

Eragwslis  neomexicana  Vasey  ex  E.ll.  Dewey,  Contr  U.S.  Nail  1  lerb.  2(3):542,  1894.  TYPi:;  U.S.A. 

NliW  Me.XICO:  Organ  Moumains,  1881,  G,  \'1(.sl-v474  [Llit:TOTYPF.;  US-17bt)31,  designated  by  Koch 

and  Sanchcz-Vega  (1985)!;  LSOLHCTOT^  ri-s:  K,  US-822049(  U'S-Q09912'1. 

Caespitose  annuals,  without  innovations.  Culms  10- 1.30  cm  tall,  erect,  sometimes 
geniculate,  glabrous,  sometimes  with  a  ring  ot  glandular  depressions  bckw  the 

nodes.  Leat  sheaths  1/2-2/3  as  long  as  the  internodes,  sometimes  with  glandular 

pits,  pilose  near  the  apices  and  on  the  cc^llars,  hairs  to  4  mm  long,  papillose-based; 

ligules  0.2-0.5  mm  long,  ciliate;  blades  5-25  cm  long,  2-7(-9)  mm  wide,  flat, 
abaxial  surlaces  glabrous,  adaxial  surfaces  scabridulous,  occasional  I  y  pubescent 

near  the  base.  Panicles  (5-)10-40  cm  long,  (2-)4-l8  cm  wide,  less  than  1/2  the 

height  ol  the  plant,  ovate,  rachises  angled  and  channeled;  primary  branches  3- 

12(-15)  cm,  solitary  to  whorled,  appressed  or  diverging  to  80°  from  the  rachises; 
secondary  branches  somewhat  appressed;  pulvini  glabrous;  pedicels  l-6(-7)  mm 

long,  almost  appressed  to  narrowly  divergent,  stiff.  Spikelets  (4-)5-10(-ff)  mm 

long,  f. 5-2.4  mm  wide,  ovate  to  oblong,  gray-green  to  purplish,  with  5-11  (-15)  flo- 

rets; disarticulation  acropetal;  glumes  subequal,  1.2-2.3  mm  long,  ovate  to  lan- 

ceolate, membranous;  lemmas  1.2 — 2.4  mm  long,  o\'ate,  membranous,  glabrous 

or  with  a  lew  hairs,  gray-green,  lateral  veins  evident,  often  greenish,  apices  acute; 

palcas  1-2.2  mm  long,  hyaline,  keels  scabrous,  apices  obtuse  to  truncate;  stamens 

3;  anthers  0.2-0.5  mm  long,  purplish.  Caryopscs  0.5-0.8(-l)  mm  long,  ovoid  to 

rectangular-prismatic,  laterally  compressed, shal lowly  todeeply  grooved  on  the 

adaxial  surface,  striate,  reddish-brown,  distal  2/3  opaque.  2h  =  bO. 

Distribution  and  habitat— tnti^wst is  mexicana  is  native  to  the  Flora  re- 
gion and  grows  along  roadsides,  near  cultivated  fields,  and  in  disturbed  open 
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areas;  100-3000  m.  Eragrostis  mexicana  subsp.  mexicana  grows  (rom  Ontario 
through  the  midwestern  United  States  to  CaUfornia,  South  Carolina,  and  Texas 
and  southwards  to  Mexico,  Central  America,  and  northern  South  America  to 

Argentina  (Sanchez  Vega  &  Koch  1988). 

Comments— We  Follow  Koch  and  Sanchez-Vega  (1985)  ni  the  placement  of 
E.  neomexicana  as  a  synonym  of  E.  mexicana  subsp.  mexicana. 

Specimens  examined.  MEXICO.  Coahuila:  Municipio  de  Acuna,  El  Jardin  del  Sur,  fc'.G.  Marsh  jr.  766 
(MEXU);  Municipio  de  Arteaga,  Ranclxo  El  Carmen,  P.  Moya-Salgado  438  (COCA);  1  mi  SE  o(  San 

Antonio  de  las  Alazanas,  b'.W.  Gould  &  D.  Watson  10512  (US);  14  mi  SE  ol  Saltillo,  j.R.  Reeder  &  C.G. 
Reeder  3638  (US);  Municipio  de  Parras,  Parras  de  la  Fuente,  W.A.  Archer  3404, 3997  (US);  Municipio 

de  Ramos  Arizpe,  Ramos  Anspe,  W.A.  Archer  3401;  Sierra  de  la  Paila  (Lado  Norte)  Cafiada  Becerros, 

j.A.  ViUarreal-Qmntanillal  &•  M.  A.  (utrranza  P.  5470A  (ANSM);  Municipio  de  Saltillo,  Buenavista, 

J.O.  GutierrcZ'CustiUo.  s.n.  (MEXU);  Buenavista,  7  km  S  dc  Saltillo.  carretera  54  Saltillo-Conccpcion 

del  Oro,  Zacatecas,  F.W.  Gould  &  D.  Walson  I0498(US),  A.  Aznar-Ruiz  s.n.  (ANSM), J.  Valdes^Rcyna  & 

M.A.CarranzaP1120(AUSM).M.G.Villasenors.n.(ANSU)^].S.Marroquin-delat'uentes.n.{ANSU). 
J.A.  V}llarreal-Quintanilla&M.A.CarranzaP1477(ANSM)J.A.ViUarreal-QuinLaniUa  1691  (ANSM); 
Canon  de  San  l^orenzo,  en  la  Sierra  dc  Zapaliname,  8  km  S  de  Saltillo,  3.2  km  E  dc  la  Universidad 

Autonoma  Agraria  Antonio  Narro,  R.  Lopez- Aguillon  s.n.  (ANSM),  R.  Lopez-Aguillon  s.n.  (ANSM); 

Entrada  del  Canon  San  Lorenzo,  R.  Lopez- Aguillon  s.n.  (ANSM);  Rancho  experimental  Los  Angeles, 

48  km  S  de  Saltillo,  carretera  54  Saltillo-Conccpcion  del  Oro,  Zacatecas.  A.  Aguirrc-Si/i(fn(f.s  .s.n. 

(ANSM),  R.  Gaytan-Gil  s.n. (ANSM); J.A.  Villarreal-Quimanillaetal.d7l9 (ANSM).  G.L.  Ruiz-Rocha 
s.n.  (ANSM);  Saltillo,  G.  A rscne  10630  (US),  A.S.  Hitchcock  5629, 5642.  5643  (US),  E.  Palmer  376  (US), 

4C)9(MEXU,  US),  410  (US),  42!  (MEXU,  US),  412  (US),  7]0(US,  MEXU);  27  mi  SWoi  Saltillo,  E.Ptdmer 

334,  335  (US);  Universidad  Autonoma  Agraria  Antonio  Narro  a  7  km  al  S  de  Saltillo,  EM.  Cardenas 

s.n.  (MEXU).,/.  Valdes-Rcyna  2336  (US);  Vivero  Forestal  Secretaria  de  Agricultura  y  Rccursos 

Llidraulicos,  E  Alcald-Ayala  37,  68  (COCA);  Municipio  de  Torreon,  S  of  Torreon,  canyon  between 

Jim  ilco  and  Juan  Hugenio,  P.M.  Peterson  &J.  Valdcs-Reyna  847.5  (US);  Torreon,  E.  Palmer. 510  (MEXU); 

Municipio  dc  Zaragoza,  Rio  SanRodrigo,  @  25  km  N  de  la  Cabccera  Municipal,  A.  Rodrigucz-Gamez 
ct  al.  1234(ANSM),  Nuevo  Leon:  Municipiode  Aramberri,  Sierra  LaLagunita,  13.5mi  SEot  Aramberri 

on  road  towards  Agua  Eria,  P.M.  Peterson  et  al.  16713  (US);  17  mi  SE  of  Aramberri  on  road  towards 

Agua  Eria,  P.M.  Peterson  el  al.  16725  (US);  Municipio  de  Galeana,  V.H.  Chase  7732  (US);  13  km  S  of  the 

border  of  Coahuila  and  Nuevo  Leon  along  highway  57,  S.L.  Hatch  ci  al.  4588  (ANSM);  Carretera 

Galeana- Ascension, a  la  altura  del  poblado  Santa  Fe,  N,  Bazaldua-Bazaldua  iOi(COCA);  Cerro  Potosi, 
5  km  W  of  Rancho  18  de  Marzo  (carretera  to  Galeana),  SO.  Koch  &  M.  Gonzalez  L.  8629  (ANSM); 

Galeana,  V.H.  Glui.se  7732  (ANSM);  Municipio  de  General  Zaragoza,  6  km  S  of  Zaragoza  on  road  to- 

wards Tepehuanes,  P.M.  Peterson  &J.  Valdes-Reyna  15856  U.'S);  4  km  W  ol  Tepehuanes  on  road  to- 
wards Zaragoza,  P.M.  Peterson  &J.  Valdes-Reyna  15868  (US);  Municipio  dc  Santa  Catarina,  Cuesta  dc 

Los  Muertos,  carretera  Monterrey-Saltillo,  R.Palomo-Gar^ti  .s.n.  (ANSM);  unknown  Municipio,  M  mi 
S  of  San  Roberto  on  Hwy  57,  R.L.  McGregor  et  al.  494  (US).  Tamaulipas:  Municipio  de  Bustamante, 

Ejido  Felipe  Angeles  2  km  NW  of  Bustamante,  R.  Diaz-Perez  (UAT);  Municipio  de  Gonzalez.  IJido 

Guadalupe  Victoria.  G.  Bores-Kulnian  139  (COCA);  Municipio  dejauinavc,  7  km  N  ot  Magdaleno 

Aguilar  (Santiaguillo)  F.  Cjonzdlez-Medrano  et  al.  9799 (MEXU);  Municipio  de  Llera,  1  .a  Gloria  II.  /.E. 

Lopez  de  la  Cruz  154  (COCA);  Municipio  de  Miquihuana,  near  Aserradero.  R.A.  Carranco-Rendon  73 

(CCX"".A);  Municipio  de  Tula.  Ejido  La  Laguna, /.)-',  Irihe-Duarle  V22{COCA);  Municipio  de  Victoria, 
area  de  la  Torre  de  la  EorestakJ.G.  Get  I  V(in-In/an(e  330  (COCA). 

16.  Eragrostis  oblusiflora  (E.  Fourn.)  Scribn.,  Bull.  Div.  Agrostol.  U.S.D.A.  8:10, 
t.5.  1897.  (Fig.    11,  A-C).  Brizopyrumobtusijlorun}  E.  Fourn.,  Mexic.  PI.  2:120.  1886. 
MEXICO.  VHRAt:RU/.:  Orizaba  (in  ora  occidentali),  Ernys.n.  (iiOi^trrvPE:  P!). 
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Fig.  1 1 .  Eragrostis  obtusiflora.  A.  Habit.  B.  Floret,  dorsal  view.  C.  Floret,  ventral  view;.  Eragroitis  superba.  D.  Base  of  plant. 

E.  Inflorescence  and  upper  culm.  F.  Spikelet.  G.  Lemma.  H.  Palea. 
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Perennials  with  scally,  sharp-pointed  rhizomes,  with  innovations,  sometimes 

stoloniferous,  the  sharp-tipped  rhizomes  4-8  mm  thick.  Culms  15-40(-50)  cm 
tall,  erect,  stiff,  hard,  glaucus  below  the  nodes.  Leaf  sheaths  hairy  at  the  apices, 

hairs  to  2  mm  long;  ligules  0.2-0.4  mm  long,  membranous,  ciliate;  blades  2-15 
cm  long,  (l-)2-4  mm  wide,  involute,  arcuate,  glabrous  abaxially,  scabrous 

adaxially,  apices  sharply  pointed.  Panicles  6-20(-24)  cm  long,  2-8(^12)  cm  wide, 
ovate,  open  or  contracted;  primary  branches  l-8(-15)  cm  long,  appressed  or  di- 

verging up  to  50°  from  the  rachises;  pulvini  glabrous  or  not;  pedicels  0-8  mm 
long,  appressed,  lower  pedicels  on  each  branch  shorter  than  1  mm  long.  Spike- 
lets  8-14  mm  long,  1.4-3  mm  wide,  ovate  to  lanceolate,  stramineous  with  a  red- 

dish-purple tinge,  with  5-10  florets;  disarticulation  basipetal,  glumes  persis- 
tent; glumes  unequal,  chartaceous;  lower  glumes  2.4-3.6  mm  long;  upper  glumes 

3-4.5  mm  long,  sometimes  3-veined;  lemmas  3.8-4.5  mm  long,  ovate,  leathery, 
3-5-vemed,  lateral  veins  evident,  greenish,  upper  margins  hyaline,  apices  acute 

to  obtuse,  usually  erose;  paleas  3.8-4.5  mm  long,  membranous,  keels 

scabridulous,  apices  obtuse  to  truncate;  stamens  3;  anthers  2-2.4  mm  long,  pur- 
plish to  yellowish.  Caryopses  1.6-2  mm  long,  ellipsoid,  dorsally  flattened,  with 

a  shallow  adaxial  groove,  striate,  reddish-brown.  In  =  40. 

Distri  hution  and  hahitat.—Eragrostisohtusiflora  is  native  to  the  southwest- 
ern United  States  and  Mexico.  It  grows  in  dry  or  wet  alkali  flats,  often  in  asso- 

ciation with  Distichlis  and  Sarcohatus;  900-1400  m. 

Comments— Eragrostis ohtusijlora  was  first  described  by  Fournier  (1886) 
in  the  genus  Brizopyrum  Link  along  with  other  species  that  are  now  included 
in  Distichlis  (D.  spicata  ssp.  stricta  Thorne),  Jouvea  [J.  pilosa  (J.  Presl)  Scribn.], 
and  Uniola  (U.  pittieri  Hack.).  Ogden  (1896)  performed  an  anatomical  survey 
of  four  grasses,  E.  ohtusiflorajouvca  pilosa,].  straminea  E.  Fourn.,  and  Distichlis 
spicata  (L.)  Greene,  all  inhabitants  of  saline  environments  in  southwestern 

North  America.  Ogden  had  originally  thought  that  E.  ohtusijlora  was  conspe- 
cific  with  Jouvea.  While  all  three  of  these  species  appear  to  be  C4  NAD-ME 
grasses,  there  are  few  unique  anatomical  features  among  each  of  these  species. 

Eragrostis  ohtusijlora  has  a  crown  of  colorless  cells  above  each  vein  that  sepa- 
rates it  from  the  other  three  species.  Even  though  Fournier  (1886)  and  later 

Ogden  (1896)  noticed  affinities  of  E.  ohtusijlora  with  Distichlis,  Jouvea,  and 

Uniola,  all  American  agrostologists  have  followed  Scribner's  placement  of  this 
species  in  Eragrostis.  Travis  Columbus  (per  comm.)  has  preliminary  molecular 
sequence  data  that  suggests  E.  ohtusijlora  is  closely  related  to  members  of  the 
Monanthochloinae  that  currently  includes:  Distichlis,  Monanthochloc,  and 
Reederochloa  (Peterson  et  al.  2005). 

Specimens  examined.  MEXICO.  Coahuila:  Municipio  de  Ramos  Arizpe,  Predio  La  Esmeralda,  P.  Moya- 
Salgado  440  (COCA),  Municipio  de  Sierra  Mojada,  80  (air)  mi  E  of  Saucillo,  Chihualiua,  W  side  of 

Lagunajaco, J.  Henrickson  M202  (TEX-LL). 
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1 7.  Eragroslis  palmeri  S.  Watson,  Proc.  Amer.  Acad.  Arts  18:182. 1883.  (Fig.  7,  D- 
G).  TVPH:  MHXICO.  COAUUlLA:Juarez,  on  the  Sabinus  River,  Sep-Oct  1880,  /:.  Palmer  l3bS  U  Id- 
I  ivi  vim;:  GH;  isotypils:  US-1761635!,  115-821484!). 

Lia^iostisLaudata  E.  Fourn.,  Mexic,  Pi.  2:115. 188&,  nom.  illeg,  honi.  TYi'i;:  MEXICO:  Consocjuiila, 

Aug  1841,  P.M.  Liebmann  520(s\'NTY?\lS:  C,  US-207543  Iragm!);  near  IVlatamoras,  Sep  1851, J.L 

«i-rl(iiniifr  2.34.5  (SVNTYPlLs:K4O-l2i-)4'^0!.U5-Qll405  I  ragiiiU)S-773Wiragm!), 

Caespitosc  perennials,  with  innovations  and  knotty  bases,  not  glandular  Culms 

50-90(-120)  cm  tal  1,  glabrous  below  the  nodes.  Leal  sheaths  overlapping,  1/2  to 

about  as  long  as  the  inter  nodes  below,  villous  and  the  hairs  not  papillose-based, 

or  mostly  glabrous,  apices  hairy,  hairs  to  5  mm  long,  not  papillose-based;  ligules 

0.2-0.4  mm  long;  blades  (14-)20-35  cm  long,  1-2.4  mm  wide,  involute,  abaxial 
surtaces  glabrous,  adaxial  surlaces  scabridulous,  sometimes  sparsely  hairy. 

Panicles  12-40  cm  long,  4-20  cm  wide,  oblong,  open;  primary  branches  2-20 

cm  long,  diverging  20-70°  Irom  the  rachises,  capillary;  pulvmi  glabrous  or 

sparsely  hairy;  pedicels  (0.4-)l-4(-14)  mm  long,  appressed  or  diverging,  only 

the  terminal  pedicels  on  each  branch  longer  than  4  mm.  Spikelets  4-6(-7.3) 

mm  long,  1-2  mm  wide,  linear-lanceolate,  plumbeous,  with  5-12  llorets;  disar- 
ticulation acropetal,paleas  persistent;  glumes  lanceolate  to  ovate,  hyaline;  lower 

glumes  1.1-1.8  mm  long;  upper  glumes  1.2-2.2  mm  long,  exceeded  by  the  basal 

lemmas;  lemmas  2-2.6  mm  long,  ovate,  membranous,  hyaline  towards  the  api- 

ces and  margins,  keels  weak  or  strong,  without  glands,  lateral  veins  from  in- 

conspicuous to  conspicuous,  apices  acute;  paleas  1.7-2.4  m  m  long,  hyaline,  bases 
not  projecting  beyond  the  lemmas,  apices  truncate,  often  notched;  stamens  3; 

anthers  0.6-1.3  mm  long,  yellowish  to  purplish.  Caryopses  0.6-0.8  mm  long,  rect- 

angular-prismatic tosubellipsoid,  laterally  compressed,  with  a  well-developed 

adaxial  groove,  faintly  striate,  opaque,  reddish-brown.  In  =  40. 

Distribution  and  habitat —Hragrostis  palmcn  is  native  to  the  Flora  region 
and  grows  on  rocky  slopes  and  hills  generally  in  association  with  Pinus  edulis, 

Juniperus  monospcrma,  Bouteloua gracilis,  and  Pm.';('/:>i.s;  300-2150  m.  Its  range 
extends  from  the  Oaxaca  to  the  southwestern  United  States. 

Specimens  examined.  MEXICO.  Coalmila:  Municipio  dc  Canstanos,  Paso  de  .San  Lazaro,  Sierra  de  la 

Gavia,37.6miSof  MoneloN-acm  I  Iwy  57,  t'MPcterionci  al  9981  il'S):  15  mi  Sol  Canstanos.J.R.  Rft■clf'r 

(S■G.G.  Rccdcr  3953  (US):  Miiiiu  ipio  de  (  uatroeicnegasGuatrocieiiega.s,  Sierra  de  la  Madera,  vicinity 

ol  'l.a  (aicN-a'  in  Corte  Blanco  lork  ol  C  liaiTctera  Canyon,  l.M.  johusto))  ')t)62  (MEXU,  US);  Munici|-iio 
de  Muzquiz,  Rmcondc  Mana  on  I  laciciida  Pa  Babta.  T.L.  \Vci]dl  ft  al.  9.5c)(MEXU);  Sierra  La  Encantada, 

@170l<mNWof  Muzquiz.cucstadc  Malena,  Af.A.  Ccn  ranei(-Pcrcec(  (d,.S,36(ANSM);Cuestade  Malcna, 

l'-)5  km  NWof  Muzquiz,  li.  V'(iS((i(CC-.-\/il[(|ic  229,  2.1)(ANSMJ;  Mmiicipio  dc  Ocampo,  Sierra  P.!  Piiio, 
y,6  km  SW of  Rancho  Hi  Cimarron,  P.M.  I'ctcison  & C.R.  An Dahlc  (l)6,5(HU1S);  30.5  km  W  of  Rancho  PI 

Cimarron,  P.M.  Peterson  &■  C.R.  Amuih/c  10695  (US);  Caiesta  dc  Zozoya,  @.38  km  de  Ocampo  rumbo  a 

Sierra  Mojada,  M.A.  Ccirrc/n;;(j-rcrce  <fv  K/.Ccnra  n^tj /^(i69(ANSM );  Sierra  del  Pino,  Fjido  Acebuchcs, 

Canon  Pa  Vaca,  M.A.  C:arranza-Perez  et  di  965(ANSM  MHXLI);  Municipio  dc  Parras,  3(3  km  W  of 

General  (;epedaon  road  towartls  Pai'ras,/.  Vnhles^Revna&L.H.  Rodrii^uezC  l.579(ANSM);  Municipio 
de  Saliillo.  18  mi  S  of  Saliillo  on  I  lw\'  54  and  1,3  mi  W  on  roatl  lo  microondas,  P.M.  Peterson  &  M.A. 
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Carranza  P.  8424  (ANSM,  US);  2  mi  S  of  Saltillo,  F.W.  Gould  &  D.  Watson  10542  (US);  unknown 

Municipio,  2  km  N  of  Puerto  Colorado  near  Aguaje  del  Pajarito,  I.M.Johnston  8676  (US).  Nuevo  Leon: 

Municipio  de  Arambern,  3  mi  NE  of  Dulce  Nombres,  P.M.  Peterson  &].  Valdes-Rcyna  15935  (US); 
Municipio  de  General  Zaragoza,  6  km  S  of  Zaragoza  on  road  towards  Tepehuanes,  P.M.  Pclerson  &J. 

Valdes-Reyna  15862  (US);  Municipio  de  Linares,  5  ini  S  of  Linares  toward  Victoria,  M.C.Johnston  &J. 
Graham  4647  (MEXU).  Tamaulipas:  Municipio  de  Aldama,  between  La  Concepcion  and  Aldama,  F. 

Martinez-Martinez  &  G.  Borja  L.  F-2190,  F-2L92(MEXU,  US);  Playa  Barra  del  Tordo,  D.  Baro-Peruyero 
ct  d 1. 392  (U AT);  Municipio  de  Casas,  35  km  from  Victoria  on  the  road  to  Casas  and  Solo  La  Manna,  F 

Martinez-Martinez  &  G.  Borja  L  F-23i4  (MEXU,  US),  t'-2339  (US);  64  km  from  Soto  La  Marina  on 
the  (old,  winding)  road  to  Casas  a  Victoria,  FF  Martinez-Martinez  &  G.  Borja  L.  2358  (MEXU,  US); 

Municipio  de  Hidalgo,  42  km  W  of  Hwy  85  on  road  towards  Dulce  Nombres,  PM.  Peterson  &•].  Vahies- 
Reyna  15906  (US);  Municipio  de  Palmillas,  11  mi  S  of  Palmillas  on  road  to  Tula,  MC  jo/in.ston  &J. 

Crutchjield  5632B,  .5632C(US);  Municipio  de  Tula,  101.6  km  SE  of  Ciudad  Victoria  on  Mex  101  toward 

San  Luis  Potosi,  PM.  Peterson  &  R.M.  Kin^832l  (US);  unknown  Municipio,  Rio  del  Pilno,  V.  Grant  513 

(US);  Hacienda  Buena  Vista,  E.O.  Wooion  .s.n.(U5):  90  mi  NVv'  of  Sabmas  and  25  mi  NW  of  Rancho 
Margareta.  F  W  Gould  10698 (US);  65  mi  NW  of  Sabmas.  near  Rancho  Margareta,  F.W.  Gouhl  10641  (.US). 

18.  Eragrostis  pectinacea  (Michx.)  Nees,  Fl.  Afr  Austral.  111.  406. 1841.  Poa pcciinacea 
Michx.,  Fl.  Bor-Amer  1:69. 1803.  F,ragrostis pectinacea  (Michx.)  Steud.,  Syn.  PI.  Glumac.  1:272. 

1854,  i.sonj'm.TYPi;:  U.S.A.  Iij.indls:  Michaux  s.n.  (iiolotype:  P-MICH!;  ISOTYPI::  US-2851264 
fragm.  ex  P!). 

Caespitose  annuals,  without  innovations,  without  glandular  pits.  Culms  10-80 

cm  tall,  erect  to  geniculate  or  decumbent  below,  glabrous.  Leaf  sheaths  overlap- 

ping below,  1/2-3/4  as  long  as  the  internodes  above,  hirsute  at  the  apices,  hairs 

to  4  mm  long;  ligules  0.2-0.5  mm  long;  blades  2-20  cm  long,  1-4.5  mm  wide, 
flat  to  involute,  abaxial  surfaces  glabrous  and  smooth,  adaxial  surfaces 

scabridulous.  Panicles  5-25  cm  long,  3-12(-15)  cm  wide,  ovoid  to  pyramidal, 

usually  open,  sometimes  contracted;  primary  branches  0.6-8.5  cm  long,  ap- 

pressed  or  diverging  to  80°  from  the  rachises,  solitary  or  paired  at  the  lowest  2 

nodes;  pulvini  glabrous  or  sparsely  hairy;  pedicels  1-7  mm  long,  flexible,  ap- 

pressed  to  widely  divergent,  sometimes  capillary.  Spikelets  3.5-11  mm  long,  1.2- 

2.5  mm  wide,  linear-oblong  to  narrowly  lanceolate,  plumbeous,  yellowish- 
brown,  or  dark  reddish-purple,  with  6-22  florets;  disarticulation  acropetal, 

paleas  persistent;  glumes  subulate  to  ovate-lanceolate,  hyaline;  lower  glumes 

0.5-1.5  mm  long,  at  least  1/2  as  long  as  the  adjacent  lemmas;  upper  glumes  1-1.7 

mm  long,  usually  broader  than  the  lower  glumes;  lemmas  1-2.2  mm  long,  ovate- 

lanceolate,  hyaline  to  membranous,  grayish-green  proximally,  reddish-purple 

distally  lateral  veins  moderately  conspicuous,  apices  acute;  paleas  1-2  mm  long, 
hyaline  to  membranous,  keels  scabridulous,  apices  obtuse;  stamens  3;  anthers 

0.2-0.4  mm  long,  purplish.  Caryopses  0.5-1.1  mm  long,  pyriform,  slightly  later- 
ally compressed,  smooth,  faintly  striate,  brownish.  2n  =  60. 

Distribution  and  habitat.— Eragrostis  pectinacea  is  native  Irom  southern 
Canada  to  Argentina.  In  the  Flora  region,  it  grows  in  disturbed  sites  such  as 

roadsides,  railroad  embankments,  gardens,  and  cultivated  lields;  0-2400  m. 
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KEY  TO  THE  VARIETIES  01'  HRAGROSTIS  PUCl'lNACEA 

1.  Pedicels  appressed,  rarely  diverging  to  20°  from  the  rachises    18a.E.  pectinacea 
vai  pectinacea 

1,   Pedicels  widely  divergent,  usually  diverging  20-60°  from  \\ie  rachises    18b.  E. pectinacea 
vai  miserrima 

18a.  Eragrostis  pectinacea  (Michx)  Nccs  var.  pectinacea  (Fig.  12,  A-C). 

liia^iosus  difjusa  Buckley,  Proc.  Acad.  Nai.  Sci.  rhiladclphia  14;'-)7,  I8(i2.  Erai^^wsiis  purshii  \ar. 

difjusa  (Buckley)  Vasey,  Contr.  U.S.  Nat  1. 1  Icrb.  1:5^).  18^)0,  TvPi::  U.S.A.  Ti:.\As:  SA  (Jiu  !c/cv  tin  - 

TOTYPli:  PH;  lH)l,l-:cTOTYPI-:  US^yie)21,  designated  by  Hitchcock,  Man,  Grasses  U.S.  849.  1955 
wiihoui  citing  a  spccilic  sheet  t>raspecilic  herbariuin!). 

Pedicels  appressed  or  diverging  to  20°  Iroin  the  branch  axes. 

Dislribution  u/tti  hahiUii— Eragrostis  pectinacea  var.  pectinacea  grows 
throughout  the  range  ol  the  species,  inckiding  most  of  the  states  within  Mexico. 

Specimens  examined.  MEXICO.  Coaluiila:  Mnnicipio  de  Cuatroeicnegas,  Sierra  dc  San  Marcos,  aieas 

cercanasa  la  Pozade  La  Becerra,  A^Zanite-Lupcirut  I.KANSM);SierradcSan  Marcos,  Canon  Grande, 

Kjido  Estanque  de  Norias.  @43  km  W  of  Hwy  57,  MA.  Carninza-Pcrcz  cl  al  I70KANSM):  Municipio 

de  Muzquiz,  Sierra  La  Pneantada,  140  km  N  de  Muzquiz  ai  [■loiuiia  de  Mexico  Unidad  Minera.  R. 

VdsqufZ-Aldtipc  ct  1(1,  24.5  (ANSM);  Sierra  Madcras  del  C^armen,  h'.A.  lislnula-Casttllou  KS'.IS,  IH-iO 
(ANSM);  Municipio  de  Ocampo,  Sierra  de  la  Madera,  Rancho  Laguna  de  la  Leche,  @  62  km  Irom 

CXampo,  MA.  Carranza-Pcrcz  &  l\].  Cananzn-Pcrez  6/9  (ANSM);  Municipio  de  Ramos  Arizpe, 

Campo  experimental  de  Zonas  Aridas  La  Sauceda.  /.S.  Maryoquin-dc  la  Fiicntc  2999  (ANSM); 

Municipio  de  Saltillo,  Buenavisfa,  7  km  S  de  Salullo,  carrelera  54  Saltillo<7oncepci6n  del  t^ro, 

Zacatecas,  j.  U^nnosa-Ahurto  7(ANSM);  Rancho  experimental  Los  Angeles,  48  km  S  de  Saltillo, 

carretera  54  Saltillo-Conccpci6n  del  Clro,  Zacatccas.J.  lispuutsd-Ahinto  49  (ANSM),  /.  Santos  .v/i. 

(ANSM),  /\.  Vd'.qucz-Aldapc  s.n.  (ANSM).  Nucvo  I.con:  Municipio  de  Doctor  Arroyo,  La  Chona,  near 

I  Iwy  57,  P.M.  I'elcnon  ct  ai  17822  (US);  Municipio  de  C7aleana,  km  63.6  carretera  Galeana-San  Rob- 

erto, /.  Cabral-Cordciv  lt}cS6  (ANSM,  MEXU);  Municipio  dc  Lampazos  de  Naranjo,  Rancho  Ll 

Campanero,  2  km  NEde  la  casa,  ()././{)  loncs-Vi  H((rrc(j  1 238(  ANSM);  Municipio  de  Linares,  Las  Palmas- 

Id  Pinal, /,/.<  )riic-Di[(;  '^)(ANSMt;  Municipio  de  S;m  Nicolas  de  los  Garza.  Cdudad  Universitaria.  I. A. 

Jimenez-Valdcs  .s.n. (ANSM);  Municipio  de  .Saiiiiago,  3  km  N  de  Los  Cavazos,  /.  Cahyal-(A)nlcn)  .L?i 

(ANSM).  Tamaulipas:  Munici]-)io  de  Abasolo,  2  km  Irom  Iqido  Morclos,  R.  Piaz-Pcrcz  27.5 (U AT) 

18b.  Eragrostis  pectinacea  var  miserrima  (E.  Fourn.)  Reeder,  Phytologia  60:154, 
1986.  (, Fig.  12,  D)./:n(L;r.).si IS /iiirvd /((Steud.,  Syn.  PL Cdumac.l;277.1854.i:r((^^r(i.s(i.s pin sliii 

var  ini.se/7itnci  H.  Pourn.,  Mexic.  PI.  2;ll(>  1886.  Tvi-r:  ME,KlCO;  M.  Parreyss,  1845,  Pen  rv  (72 

[lhctotypi-.;CN,  designated  as  holotype  b\'  Koch  (1974);  ISOLIitrroTVl'i;:  US-79704  Iragmij 

Eragmslis  icphyosaiithDs  .Schult.,  Mant.  2:51(i.  1824.  Poa  tcphivsaDllios  Sprcng.  ex  .Schult..  Mant. 

2;316.  1824,  nun],  inval.  Paa  jtolynwipha  Sieber  ex  Scluiltes,  Mant.  2;3I6.  1824,  nom.  inval. 

Eragmslis  pii)shn  var^i^cMiiiiKi  1;.  Pourn,  iioni.  mvai  Tvris  MARTINIQUE:  F.W. Sieber 33 (ho- 

rOTYPl-:  M;  ISOTYlliS;  K,  MO-201170!,  R  US-I127056I.  LiS-1127055!,  W). 

Eragnislis  dcUdiliila  Trin,.  Meiu.  Acad.  Imp,  Sci.  Saini-Petersbourg,  Scr.  6,  Sci.  Math.,  Secondc  Pi. 
Sci.  Nai.  2(l):7  i.  1836.  Eragntslis  pilosa  var  liclicalula  (Trin.)  Hack..  Anales  Mus.  Nac.  Buenos 

Aires  1 1:1  33.  1^04.  TvPH;  BRAZIP:  In  culiis  pvopc  Rio  de  laneiro,  May-Jun  1823,  L.  Riedei  (IRV 

LOTYPl-;  PP-TRlN-2330.0t!;  istrrvrHS:  LP!,  US-2891464  Iragm!). 
Eragroitisanda  Plitchc, J.  Wash.  Acad.  Sci.  2  K10):449. 1933.  Eragrostis dijfusa  var.  arida  (Hitchc.) 

Beetle,  Phytologia  37;3t7. 1977. Tvpii:  U.S.A.  ITxA.S.  Val  VerdcCo.;  Del  Rio,  14 Sep  19] 5,  A.S.  Hitch- 

LOik  i.50,5L)(iioi.O"i  vim;:  US-905937'). 
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Fig.  12.  Eragrostis pectinacea  var.pectinacea.  A.  Habit.  B,  Spikelet.  C.  Florets,  upper  one  with  two  exerted  anthers  and 

palea  be\o\N.  Eragrostis  pectinacea  var.miserrima.  D.  Inflorescence.  fro5roxfM/3//o50var./j/7os(7.E.  Inflorescence  and  up- 

per culm  with  a  blade.F.Rachis  just  below  first  inflorescence  branch  showing  glandular  band.G.  Inflorescence.  H.  Spikelet. 

Eragrostis  piiosavar.perplexa.l.Sheath  and  blade  with  glands.  J.  Portion  of  the  blade  with  glands. 



1406  BRIT.ORG/SIDA  21(3) 

Pedicels  widely  divergent,  usually  spreading  20~60^  Irom  the  branches. 

Distribution  and  habitat —Eragrostis  pccLinacea  var  miscrrima  grows  in 
the  southern  United  Statesjrom  Texas  to  Florida,  and  south  throughout  Mexico 

to  the  lowland  tropics  of  Brazil. 

Commcnt.s.— We  follow  Reeder  (1986)  in  the  phicemcnt  of  E.  arida.  E. 
del icatu la,  and  E.  teph  rasa nthos  as  synonyms  of  E.  pcct i nacca  var.  m iscrri uia. 

Specimens  examined.  MEXICO.  Coahuila:  Munici|Tio  de  Arteaga.  1  mi  SH  ol  San  Anlonio  do  las 

Alazanas,  HW.  Gould  &  D.  Watson  10513  (US):  Municipio  dc  Ramos  Arizpe,  F.l  Cedral,  Sierra  de  la 

Paila.j.A.  ViUdnccil-Qninldnillal  ct  ai  .)630-.U  A  NSM);  Municipiode  Sal  til  lo.  ikicnavista,  7  km  S  de 

Saltillo,  carretera  54  Saltillo-Concepcion  del  Oro,  Zacatccas,  /,  li.s/nno.sti-Ahin  (i)6(ANiSMj:Saltilln.  li. 

PalinergJJ,  8/2  (US),  A.S.  Hik/KotI;  .%2UUS).  Municipio  de  Rastro,  S  dc  Saltillo,  carretera  54  Sailillo- 

Concepcion  del  Oro,  Zacatecas.J.K  CTann-Sil/ci' .s.n.  (ANSM).  Nuevo  Leon:  Municipio  de  Doctor  Ar- 
royo, Doctor  Arroyo,/.  .4,  Ochoci-Guil  lemur  1279  (COCA);  K-lunicipiode  Galeana.  Galcana./.A.  Oihoa- 

Guil/emar  999  (COCA).  Taniaulipas:  Municipio  de  Jimenez,  10  km  from  Santander  Jimenez  on  the 

road  to  San  Fernando,  F.F.  Mai  tine  z-Mcvlinez&'C.  Borjci  L.  24.58  (TEX-LL);  Municipio  de  Jimenez,  6 

mi  N  of  Santander  Jimenez,  M.C.Johnston  4906-6  (THX-LL);  Municipio  de  Matamoros,  Santa  Nino 

Aguanaval,  VV.A.  A  rc/it-r  3408  (US);  N-lunicipio  de  Monclova,  Monclova,  LH.  Harvey  1H6  (US); 

Municipio  de  San  Carlos, Cerro  del  Diente,//.  lkirncntos-B.92(CQCA'K  Municipio  de  Victoria,  vicin- 
ity ot  Victoria,  E.  Palmer  474.  555  (US);  road  to  mountains  W  of  Victoria,  /.K.  Swollen  1625  (US); 

Municipio  de  Villagr;ui,  1  mi  E  Ejido  San  Eazaro,  M.(^. Johnston  &  A.].  Crabam  4299 (TEX-I. I.);  un- 

known Mtinici[")io,  Tampico  to  Tamaulipas,  /./,.  Berlandier 24.4.HiJS). 

19.  Eragrostis  pilosa  (L)  P.  Beauv,  Ess.  Agrostogr  71:162, 175. 1812.  Poa  pilosa  ksp.  PI. 

1;P8.  1753.  TYPl-:;  ITALY;  9-10  Aug  1902,  A.  Kneueken  Cram,  hxsiee.  Xll.  .544  (HPi  i  Yi'i:.s:  B,  desig- 

nated by  1 1.  Scholz  in  C:alferty  ct  al..  Ta.xon  ■^9:25t.  2000;  US-557051!). 

Poa  crd^i^rostis  Walter,  El.  Carol.  80.  1788,  noin.  illcg.  horn.  Tvpf;  U.S.A.  SoiJTH  Caroi  INA. 

Ert(^rt).sfi.s/iIi/ormi.s  Link,  Hort.  Berol.  1:191.  1827.  Poa  linkii  Kunth,  Revis.  Gramm.  1:113.  1829. 

Era^ro.stis /in/;ii(Kunth)Steud.,S\'n.  PL  Glumac.  1:273. 1854,  nom.illegsuperfl.  TYPE:  America 
Boreah;  (l.soTVPi::  US-91380  Iragm,  e.\  herb.  Elliott!). 

Caespitosc  annuals,  without  inrio\'ations.Cuhris  8-451-70)  cm  tall,  erect  or  gen- 
iculate, glabrous,  occasionally  with  a  tew  glandular  depressions.  Leaf  sheaths 

overlapping  below,  about  1/2  as  long  as  the  internodes,  mostly  glabrous,  occa- 

sionally glandular,  apices  hirsute,  hairs  to  3  mm  long;  ligules  0.1-0.3  mm  long, 

ciHate;  blades  2-15(-20)  cm  long,  l-2.5(-4)  mm  wide,  flat,  abaxial  surfaces  gla- 
brous, occasionally  with  glandular  pits  along  the  midrib,  adaxial  surfaces 

scabridulous.  Panicles  4-20(-28)cm  long,  2-15(-18)  cm  wide,  ellipsoid  to  ovoid, 

diffuse;  primary  branches  1-10  cm  long, diverging  i0-80°(-110°)  from  the  rachises, 
capillary,  whorled  on  the  lowest  2  nodes,  rarely  glandular;  pulvini  glabrous  or 

hairy;  pedicels  1-10  mm  long,  flexible,  appressed  or  divergent.  Spikelets(2-)3.5- 

6(-10)  mm  long,  0.6-1.4  mm  wide,  linear-oblong  to  narrowly  ovate,  plumbeous, 

with  (3-)5-17  llorets;  disarticulation  acropetal,  paleas  tardily  deciduous, 
rachillas  persisting  longer  than  the  paleas;  glumes  narrowly  ovate  to  lanceolate, 

hyaline;  lower  glumes  0.3-0.6(-0.8)  mm  long;  upper  glumes  0.7-1. 2(-1.4)  mm 

long;  lemmas  1.2-2  mm  long,  ovate-lanceolate,  inembranous  to  hyaline,  grayish- 

green  proximally,  reddish-purple  distally,  lateral  veins  inconspicuous,  apices 
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acute;  paleas  1-1,6  mm  long,  membranous  to  hyaline,  keels  scabridulous  to  sca- 

brous, apices  obtuse;  stamens  3;  anthers  0.2-0.3  mm  long,  purplish.  Caryopses 

0.5-1  TTim  long,  obovoid  to  prism -shaped,  adaxial  surfaces  flat,  smooth  to  faintly 
striate,  light  brown.  2n  =  40. 

KEY  TO  THE  VARIETIES  OF  ERAGROSTIS  PILOSA 

1.   Plants  with  numerous  glandular  pits  scattered  over  the  whole  plant,  especially  on 

the  midribs  of  the  sheaths  and  blades;  lemmas  1,8-2  mm  long     19a.E.pilosa 

var  perplexa 

1,   Plants  with  a  few  glandular  pits  scattered  on  the  culrTis  or  without  any  glandular 

pits;  lemmas  1 .2-1 .8  mm  long    19b.  E.  pilosa  var.  pilosa 

19a.  Eragrostis  pilosa  var.  perplexa  (L.H.  Harv.)  S.D.  Koch,  Illinois  Biol.  Monogr. 

48:28. 1974.  (Fig.  12, 1  &j).  Eragrosrisperpic-xa  L.H.  Harv,  Bull.  TorreyBot.Club81:409. 
1954.  Type:  U.S.A.  Scu:ti  i  Dakot.a,  Mellette  Co.:  30  Aug  1935.  W.L.  Tolstead  s.n.  (holotyph:  US- 
16450271;  ISOTYPH:  US-1649186!). 

Culms  with  nuinerous  glandular  pits.  Leal  sheaths  with  glandular  pits;  blades 

with  glandular  pits.  Spikelets  0.6-1.4  mm  wide;  upper  glumes  1-1.4  mm  long; 

lemmas  1.8-2  mm  long.  Caryopses  0.8-1  mm  long. 

Distribution  and  habitat.— Eragrostis  pilosa  var.  perplexa  is  a  native  vari- 
ety known  from  widely  scattered  locations  on  moist  soils  m  Wyoming,  North 

Dakota,  Nebraska,  Colorado,  northwestern  Texas,  and  Tamaulipas;  10-300  m. 

Specimens  examined.  MEXICO.  Tamaulipas:  Municipio  de  Victoria,  Carnino  a  Santa  Clara  y  Santa 

Rosa,  /.E  Inbe-Duartc  188 {COCA). 

19b.  Eragrostis  pilosa  var  pilosa  (Fig.  12E-H). 

Culms  with  few  or  no  glandular  pits.  Leaf  sheaths  and  blades  without  glandu- 

lar pits.  Spikelets  0.6-1.3  mm  wide;  upper  glumes  0.7-1.2  mm  long;  lemmas  1 .2- 

1.8  mm  long.  Caryopses  0.5-0.9  mm  long. 

Distribution  and  habitat.— Eragrostis  pilosa  var.  pilosa  is  native  to  Eurasia 
but  has  become  naturalized  in  many  parts  of  the  world.  It  is  more  common 

than  E.  pi  losa  var  perplexa  in  the  Flora  region  and  occurs  along  iorest  margins 

and  disturbed  sites  such  as  roadsides,  railroad  embankments,  gardens,  and  cul- 
tivated fields;  0-2100  m. 

Specimens  examined. MEXICO.  Coahuila:  Municipio  dcSaIti I lo4^oblado  Los  Ramones.h.  Pc  re z^  tones 

32  (COCA);  Terrenos de  la  Secretaria  de  Agricultura  y  Recursos  Hidraulicos,  M.E.  Rodri^ufz~Moreno 

16  (COCA);  Nuevo  Leon:  Municipio  de  Galeana,  km  63.6  carretera  Galeana-San  Roberto,  I.  Cabral 

Cordero  )088 (ANSM);  Municipio  dc  Santiago,  4  km  N  ol  Los  Cavazos,  /,  Cahral-Cordcw  219 {ANSM). 

Tamaulipas:  Municipio  de  Ciomez  Farias.  Cabecera  M.li.  Civspo-Ovalle  .109  (ANSM);  N4unicipio  de 
Llera,  @30  mi  S  of  Ciudad  Victoria  on  Hwy  85,  toward  Ciudad  Mante,  F.W.  Gould  14820  (ANSM); 

Municipio  de  San  Carlos,  Cerro  Bufa,  El  Diente,  Sierra  San  Carlos,  O.L.  Briones-Villarreal  L965(  ANSM); 
Municipio  de  Soto  La  Marina,  Chamal. J.R.  SwaUen  1695  (US);  Municipio  de  Tula.  Poblado  Ll  Pmo,  G. 

Borcs-Kulman  12.3[COCA'):  Municipio  de  Villagran,  Garza  Valdcz,  j.G.  Ga/vdn-lii/cinte  19.UC0CA). 

20.  Eragrostis  reptans  (Michx.)  Nees,  Fl.  Bras.  Enum.  PL  2:514.  1829.  (Fig.  9,  D- 
G).  Poa  reptans  tvlich.x.,  FL  Bor-Amer  1:69-70,  1. 11,  180.3.  Poa  dioica  Michx,  ex  Poir,  Fncycl. 
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5:87, 1804,  nominwilMc^^ditachxa  rcjHdns(M\chK.)?.  Bcauv,,  Fss.  Agrostogr.74, 167,175. 1812. 

Poa  wcigdt  ianti  Rchli.  ex  Tnn.,  Mem.  Acad.  imp.  Sci.  Sc.-Pctcrsbourg,  Ser.  ft.  So.  Math.  U4):410. 

1830,  twin,  inval.  Ncciaj^iost  i.s  irptan.s (Michx.)  Nicora,  Rcvista  Argent.  Agroii.  2Q:5. 1Q63.  Typi-; 

U.S.A.  ILI.INOS:  riviere  Ka.'^kaskia  in  limosis  ripariis  hujiis  aninii,  Miclninx  s.n.  (syntyph:  P- 

MlCll!;  isnsYNTYi'i;:  US-27C-)7401  Iragin.i). 

Mrt;(J.s((U-|iV((/cJ.SLUiilc([i(  1-  Tourn.,  Mcxic,  PI  2:120  1886.  TypF:  MEXICO:  Matamoros,/./..  Hcr/diu/ie c 
2J25(isivrYrp:  L:s-282145i  Iragmi), 

Necrat^ro.sii.s  \vci\:,cUuinii  Bush,  Tran.s.  Acati.  .Sci.  .St.  i-ouis  n(7):178.  1903.  Uiiii'/ostis  wci\;titii.iua 

Bush,  Trans.  Acad.  Sci.  St.  l.ouis  1  3:  180.  K)Ol  nom.  altcin.  J\Y'R  SURINAM:  1827.  Wcii^cll  s.n. 

(iSOTYPH:  MO-1  l(il'-)7  Iragm.  ex  herb  Bernhardt!). 
Eragro.s(i.s  capitatu  (Ntiit.)  Nash,  Man.  Fl.  N.  States  1042.  190P  Poa  capitala  Nutt.,  Trans.  Amer. 

Philos.  Soc,  n.s..  5:14(y  1835.  TYPE:  U.S.A.  ARKANSAS:  sand  beaches  of  the  Arkansas,  N.  Nultall 

s.n.  USOTYPI-::  US-2821449  Iragm!), 

Annuals;  unisexual,  pistillate  and  staminate  plants  morphologically  similar; 

mat-lorming,  without  innovations,  without  glands.  Culms  5-20  cm  tall,  root- 

ing at  the  lower  nodes,  erect  or  decumlient,  glabrous,  pilose,  or  villous,  particu- 
larly below  the  panicles,  beat  sheaths  mostly  scabrous,  margins  sometimes  with 

hairs  0.1-0.4  mm  long;  ligules  O.i-O.b  mm  long;  blades  1-4  cm  long,  1-4.5  mm 
wide,  1  lat  or  conduplicate,  abaxial  surfaces  glabrous,  adaxial  surlaces  appressed 

pubescent,  hairs  about  0.2  mm  long.  Panicles  1-3  cm  long,  0.6-2.5  cm  wide,  ter- 
minal, ovate,  contracted,  exerted  or  partially  included  in  the  upper  leal  sheaths, 

rachises  somewhat  viscid,  pilose  or  glabrous;  primary  branches  0.5-1.5  cm  long, 

appressed  to  the  rachises,  each  terminating  in  a  spikelet;  pulvini  sparsely  pi- 

lose or  glabrous;  pedicels  0,2-2  mm  long,  shorter  than  the  spikelets,  glabrous  or 

hairy.  Spikelets  5-26  mm  long,  1.5-4.7  mm  wide,  linear  to  ovate,  greenish  to 

stramineous,  with  16-60  florets;  disarticulation  in  the  pistillate  florets  basipe- 

tal,  the  lemmas  tailing  separately,  staminate  spikelets  not  or  tardily  disarticu- 
lating; glumes  unequal,  ovate,  hyaline,  glabrous  or  sparsely  hirsute;  lower  glumes 

0.8-1.6  mm  long,  1-veined;  upper  glumes  1.5-2.5  mm  long,  l--3-veincd;  lemmas 

(l,5-)1.8-4  mm  long,  ovate,  hyaline  to  membranous,  lateral  veins  conspicuous, 

greenish,  apices  acute  to  acuminate,  sometimes  prolonged  into  a  mucro,  mu- 

cros  to  0.4  mm  long;  paleas  0.7-3.8  mm  long,  hyaline,  about  1/2  as  long  as  the 
lemmas  in  pistillate  florets,  as  long  as  tlic  lemmas  in  staminate  florets,  keels 

scabridulous;  stamens  3;  anthers  1.4-2.2  mm  long,  reddish  to  yellowish.  Cary- 

opses  0.4-0.6  mm  long,  el  lipsoid,  somewhat  laterally  compressed,  smooth,  light 
reddish-brown.  2n  =  60. 

Di.strihufio/i  and  habitat.—tni{:^rostis  reptans  is  native  to  the  Flora  region 
and  grows  in  wet  sand,  gravel,  and  clay  soils  along  rivers  and  lake  margins  from 

southcentral  United  States  to  northeastern  Mexico,  frequently  with  Cynodon 

dactylo)]  and  Hcliolivp'mm:  0-1^50  m. 
Comments— Era\:^yosli<.  reptans  is  unique  among  the  species  of  Eragwstis 

in  the  Flora  region  because  it  is  unisexual  with  male  and  female  plants  that  can 

easily  be  mistaken  for  two  separate  species.  The  male  plants  have  florets  with 
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well  developed  anthers  (1.4-2.2  mm  long),  lack  caryopses,  and  have  spikelets 
that  are  arranged  in  a  loose  panicle.  The  female  plants  have  florets  that  lack 

stamens  or  have  stamens  with  rudnnentary  anthers,  develop  mature  caryopses, 
and  have  spikelets  that  are  arranged  m  a  tight  panicle,  at  first  glance  appearing 
to  be  inserted  digitately. 

Specimens  examined.  MEXICO.  Coahuila:  MunicipiodeJuarez,Presa  Don  Martin,  LH.Harvej 927 <&■ 

929(US),  EW.  Gould  U242  (TEX-LL).  Valdii-Reyna  &■  L,E,  Rodnj;,uez  C.  1926 (ANSM);  Municipio  de 
Progreso,  38  mi  SE  of  Sabinas  along  Hwy  22,  NE  side  ol  Venustiano  Carranza  l^ake,  PM.  Peterson&]. 

Valdes-Reyna  8375  (ANSM,  US).  Nuevo  Leon:  48  i<m  S  o(  Nucvo  l-arcdo  on  road  to  Monterrey.  T.C.  & 

E.M.  Fryc  2.34.5  (US).  Tamaulipas:  Municipio  de  Matamoros,  i:jido  i'i  Soliseno,  /.  Cuntu  .32  (COCA). 

21.  Eragrostis  secundiflora  subsp.  oxylepis  (Torn)  S.D.  Koch,  Rhodora 
80(823):397.  1978.  (Fig.  6,  D  &  E).  Poa  mtcnupla  Nutt.,  Trans.  Amen  Philos.  Soc.  n.s., 

5:i9t).  1837,  nam.  illcg.  hotih  Poa  oxylepis  Torr,  E.xplor  Red  River  Louisiana  301,  t.  19.  1853. 

Unigroiti'ioxylepii  (Torn)  Torr.  i\icil,  Railr  Rep.  4:156.  1857.  Mcgaslachya  oxylepis  (Torr.)  E. 
Fourn.,  Mexic.  Pi.  2:118.  1886,  TYPE:  U.S.A.  Ark,-\nsa.s:  near  the  sandy  banks  of  the  Arkansas 
River,  Nultall  s.n.  (HOLOTYrH:  PH). 

Caespitose  perennials,  with  mnovations,  not  glandular  Culms  30-75  cm  tall, 
erect,  glabrous  below.  Leaf  sheaths  overlapping  below,  1/2  as  long  as  the  intern- 
odes  above,  mostly  glabrous,  hairy  at  the  apices,  hairs  to  4  mm  long;  ligules  0.2- 

0.3  mm  long;  blades  10-25(-40)  cm  long,  1-.5  mm.  wide,  involute,  glabrous 
abaxially,  scabridulous  adaxially,  sometimes  also  sparsely  pilose.  Panicles  (3-) 

5-30  cm  long,  1-15  cm  wide,  from  narrowly  oblong,  glomerate,  and  interrupted 
below  to  ovate  and  open;  primary  branches  0.5-12(-16)  cm,  appressed  or  di- 

verging up  to  40°  from  the  rachises,  stiff;  pulvini  glabrous  or  sparsely  hairy; 
pedicels  0-l(-3)  mm,  appressed,  flattened.  Spikelets  6-16(-23)  cm  long,  2.4-5 
mm  wide,  ovate  to  linear-elliptic,  flattened,  stramineous,  with  reddish-purple 
margins  or  completely  reddish-purple,  with  10-45  florets;  disarticulation  basi- 
petal,  florets  falling  intact  and  before  the  glumes;  glumes  ovate-lanceolate  to 
lanceolate,  membranous;  lower  glumes  1.7-3  mm  long;  upper  glumes  2.2-4  mm 

long,  apices  acuminate;  lemmas  2-6  mm  long,  ovate,  membranous  to  leathery, 
apices  usually  acuminate  or  attenuate,  sometimes  acute;  paleas  1.5-3  mm  long, 
membranous  to  leathery,  narrower  than  the  lemmas,  apices  obtuse,  sometimes 

bifid;  stamens  2; anthers  0.2-0.5  mm  long,  brownish.  Caryopses  0.8-1.3  mm  long, 
ellipsoid,  somewhat  laterally  flattened,  smooth,  reddish-brown.  2n  =  40. 

Disthhution  and  habitat.— There  are  two  subspecies  of  E.  secundiflora; 
plants  from  the  Flora  region  belong  to  E.  secundijlora  subsp.  oxylepis  (Torr.) 

S.D.  Koch.  It  is  native  to  the  Flora  region  and  grows  in  sandy  soils,  dunes,  grass- 
lands, beaches,  and  roadsides;  0-300  m.  The  range  ol  E.  secundiflora  extends 

into  southern  United  States. 

Specimens  examined.  MEXICO.  Tamaulipas:  Municipio  de  Abasolo,2  km  from  Ejido  Morelos,  R,  Diaz- 

Perez  272 (UAT);  Municipiode  Aldama, Playa  Rancho  Nuevo,  R.  Diaz-Perez 27(ANSM,  UAT);  Rancho 

La  Fortuna,  R.  Sandoval-Herndndez  39  (COCA):  Rancho  Nuevo, J.L.  Ramos-Delgado (COCA):  Rancho 
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Sama  Rosa,  G.  Uorci-KulDian  6 (COCA):  Barra  del  Tordo.  M.H.  Ccrvcni-Rosado  95 (COCA):  Municipio 
dc  Akamira,  Bocatoma,  Biigada  de  Dunas  695.  708  (COCA,  MHXIJ):  S  of  Lomas  del  Real,  7  mi  N  ot 

main  ihvy  on  dirt  road  just  N  of  Altamira,  M.C./()hns(i)n(TEX-LL,  US):MunicipiodeCiudad  Madera, 

Ik-ach  at  Tampico,  A. A.  Bclilc  M-534(US):  Munici|iio  dejimenez,  i'jido  Sor  juana  Inesde  la  C.ruz.J.Cj. 
Cuilvtin-lnjiinic .]24(COCA):  Mimicipiodc  Matamoros,  7  km  NVW-'r  Mezquital  of  road  to  Maiamoros, 

A.  Mora-Olivo&JL.  Mora  L  ,5502 (MHXU,  DAT):  25  km  S  of  Playa  Lauro  Villar,  /).  Bdro-Feyuycro  et  al. 

257(UAT):  Playa  Bagdad,  16  km  N  of  Playa  lauro  Villar,  D.  Baro^Pciuycwct  al  454  (UAT):  Playa  Lauro 

Villar,  A.  Brito. 58  (COCA):  Municipio  dcMcndcz.Raiicho  Guadalupe, j.h;iril)c-Dutir(f  209  (COCA): 

Municipio  de  Nuevo  Laredo,  30  km  W  of  Nuevo  Lai'edo,  withDnl  i  (>l/c(  (orCCOCA):  Laredo,  H,  I  c Sueur 

656  (US);  Municipio  de  San  Fernando,  Carbonera,  R.A.  CarriincO'Rcndon  ,179  (COCA):  Municipio  de 
Soto  La  Marina,  Barra  de  Soto  l^a  Marina,  L  del  Carrizo,  D.  BaroPcruvero  ct  tit.  s.n.  (ANSM);  Hjido  Los 

Arroyos,  A,  Bnlo  152 (.COCA):  Lx-I  lacieiida  Santa  Rosita,  Rancho  del  Licenciado,  A,  Moicf-G/i  vo 592 
(UAT):  Marina  Playa  de  La  Pesca,  M,  Aljaro  ,s,n,  (UAT):  Rancho  San  Alfonso,./,  Cant  u  H  (COCA):  13  mi 

E  of  Abasolo  turnoff  on  the  Santander  limcnez-Pesca  road,J,  Cruuhjicld  6141- A  (TEX-LL):  20  mi  E  of 

the  San  FernandoSantander  Jimenez  Hwy  on  the  road  to  Loreto,  j,  Crutcli/iclii  5541-BK  (TFX-LL): 

Papalote  de  la  Mieraudena,  l^ancho  Loreto, J,  CruUhficld  5554- A  (TFX-LL):  Municipio  dc  .Soto  La 
Marina,  Chamal,  j.K,  Suk/Icii  /66I,  1689,  /740(US):  Municipio  de  Tampico,  sand  dunes,  lampico,  A.S^ 

UitiliiOik  5794  (LIS):  unknown  Mtmicipio,  Hacienda  fkiena  Visia,  J:,()  Wooloii  ,vii.  (L'S), 

22.  Eragroslis  sessilispica Buckley,  Proc,  Acad.  Nat.Sci.  Philadelphia  14:97. 1862. 

(Fig.  13,  A-C).  Acamplocltidossessilispicus  (Buckley)  Nash,  El.  S.E.  U.S.  f40.  1903.  TYPE: 

U.S.A.  Tli.XAS:  near  Austin,  But  l?!f  v. s.n, (iJ-rTOTVPl-:  PEL  designated  by  Hitchcock,  Man.  Grasses 

U.S.  852.  K)35,  but  without  citin^n  a  specific  sheet  in  a  s|x-cilic  hcrbaimun). 

Hi /'/((I  /i;ic  riv,idd  Vasey  Li.S.f).A,  Div.  |]ot.  Bull,  12(2):t,  44.  \S^)\.  Ixptochloa  n^nUi  Munrocx  Vasey, 
U.S.n.A  Piv,  Bot.  Bull,  12(2):t,  44,  1891.  Eni\^rostis  i  i^icid  (Vasey)  .Scnbn.,  Proc.  Acad,  Nat,  Sci, 

Philadelphia  43(2): 304.  1891.  RhabdochUui  n;^ida  (Munro  ex  Vasey)  Kuntze,  Revis.  Gen.  PI. 

2:788.  1891.  Typi-:  U.S.A.  Tf.XA.s: j.  Rcvcrcbou  ,50  (llOl.OTYPi::  US-90883U)- 

Caespitose  perennials,  with  innovations,  not  glandulaL  Culms  30-90  cm  tall, 
erect  or  decumbent,  glabrous  below  the  nodes.  Leaf  sheaths  overlapping  below, 

1/2  to  as  long  as  the  internodes  above,  hairy  at  the  apices  and  on  the  collars, 

sometimes  also  on  the  distal  portion  ol  the  margins,  hairs  to  5  mm  long;  ligules 

0.4-0. .5  mm  long;  blades  5-30  cm  long.  1-3  mm  wide,  usually  involute,  some- 
times [lat,  abaxial  suriaces  glabrous  or  sparsely  pilose,  hairs  to  5  mm  long, 

adaxial  surfaces  scabridulous.  Panicles  20-65  cm  long,  10-35  cm  wide,  ovate, 

open;  primary  branches  2-20(,-24)  cm  long,  widely  spaced,  divergmg  20-100° 
irom  the  rachises,  not  rebranched,  naked  basally;  pulvini  hairy;  pedicels  0-12 
mm  long,  appressed,  proximal  spikelets  on  each  branch  sessile  or  subsessile, 

the  pedicels  shorter  than  0.4  mm  long.  Spikelets  5-13  mm  long,  1.4-3  mm  wide, 

oblong  to  oblanceolate,  stramineous  to  reddish-purple,  with  3-12  florets;  disar- 
ticulation tardy,  basipetal,  in  the  rachilla  below  the  I  lorets,  glumes  persistent; 

glumes  lanceolate,  broad  basally,  indurate;  lower  glumes  2. 5-f)  mm  long;  upper 

glumes  3-6  mm  long,  apices  acuminate;  lemmas  3-5  mm  long,  narrowly  ovate 

to  lanceolate,  indurate,  apices  acuminate;  paleas  2.4-4.6  mm  long,  iiiduratc,  gib- 
bous basally  but  the  sides  not  projecting  beyond  the  lemmas,  keels  ciliolate, 

apices  obtuse;  stamens  3;  anthers  0,3-0,5  mm  long,  reddish-brown.  Caryopses 
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Fig.  1 3.  Eragrostis sessilispica.  A.  Habit.  B.  Panicle  branch  with  two  spikelets.C,  Floret.  Eragmtii spkata.  D.  Infloresence 

(portion)  and  blade. E.Spikelet. 
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0.9-1 .5  mm  long,  ovoid  to  pyrilbrm,  laterally  flattened,  taper  i  ng  distall  y,  smooth 
to  taintly  striate,  brownish.  2/!  =  40. 

Disliibulion  and  hahitat.—Eragrostisscssilispica  is  native  to  the  Flora  re- 

gion and  grows  \n  prairies,  hmestonc  mesas,  thorn  forest  openings,  and  grass- 

lands, generally  m  sandy  soils,  at  0-300  m,  often  in  association  with  Prosopsis 
and  Qucrcus.  Its  range  extends  mto  Texas,  New  Mexico,  Oklahoma,  and  Kansas. 

Comments.— Eragrostis  scssilispiai  is  characterized  by  having  panicle 
branches  that  are  not  rebranched  and  sessile  or  subsessile  spikelets  on  the  lower 
portions  ol  each  branch. 

Specimens  examined.  MEXICO.  Tamaulipas:  Mimicipiocle  Solo  l.a  Marina.  Chamal, /./v5uu  I  leu  17. V) 

(US-ISOZWI);  unknown  Municipio,  Buena  Vist.i  1  laeicnda.  I:.(),  Woolon  s.n.  (1,'S-10617'-W), 

23.  Eragrostis  silveana  Swallen,  Amer.  j.  l3ot.  1Q(5):438,  f.  3.  1932.  (Fig.  4,  C  &  D). 
TYi'i::ll.S.A,Tr.\As,  Be.\ar  Co.:  1-31  Ctct  1931,  \V.,4.5i/veiis.560uloi  oivpi-:  US-l^OH'-W;  isoTYPr.S: 

US-13015Q7!,  US45015<-:)8!,  US-150159Q!.  US-lSOlftOOi) 

Caespitose  perennials,  with  innovations  and  short,  knotty  rhizomes  less  than 

4  mm  thick.  Culms  45-60  cm  tal  1,  erect,  often  glandular  below  the  nodes,  some- 

times viscid.  I^eat  sheaths  overlapping,  f-2  times  as  long  as  the  internodes,  of- 
ten viscid,  sometimes  sparsely  pilose,  hairy  at  the  apices,  hairs  to  6  mm  long; 

ligules  0.2-0.3  mm  long;  blades  8-25  cm  long,  2-4  mm  wide,  flat  to  involute, 

glabrous,  sometimes  viscid.  I\miclcs  20-35(.-42J  cm  long.  fO-22  cm  wide, 
broadly  ovate,  opcii,  bases  included  m  the  uppermost  leaf  sheaths;  primary 

branches  5-f4  cm  long,  diverging  20-90°  from  the  rachises,  capillary,  some- 

times viscid,  naked  basally;  puK'ini  han-y,  hairs  to  6  mm  long;  pedicels  (i-)1.5- 
12  mm,  d iverging  or  appressed.  Spikelets  (2.5-)3-4.8  mm  long,  0.9-1 .4  mm  wide, 

linear-lanceolate,  reddish-purple,  with  4-9  florets;  disarticulation  basipetal, 
glumes  persistent;  glumes  lanceolate,  membranous;  lower  glumes  0.9-1.2  mm 

long;  upper  glumes  1-1.3  mm  long;  lemmas  1.1-1.4  mm  long,  ovate  to  lanceolate, 

membranous,  lateral  veins  conspicuous,  apices  acute;  paleas  1-1.4  mm  long, 

hyaline,  not  wider  than  the  lemmas,  apices  obtuse;  stamens  3;  anthers  0.2-0.3 

mm  long,  purplish.  Caryopses  0.5-0.5  mm  long,  ellipsoid,  terete  in  cross  sec- 
tion, neither  ridged  nor  grooved,  faintly  striate,  reddish-brown. 

Dishihution  and  habitat.— Eragrostis  silveana  is  native  to  the  Flora  region 
and  grows  in  various  open  habitats,  from  sandy  prairies  to  clay  loam  flats,  near 

roadsides,  railroads,  and  fields;  0-1310  m.  Its  range  is  limited  to  the  coastal  plain 
ol  Texas  and  higher  plains  of  eastern  Mexico. 

G)»n)icn/.s.— Morphologically,  E.  silveana  is  somewhat  intermediate  be- 
tween E.  spcctabilis  and  E.  curtipediccllata,  and  grows  where  the  distribution 

ol  these  two  species  overlaps.  Eragrostis  silveana  can  be  separated  from  E. 

euriipedieellata  by  having  long  pedicels  (f.5-12  mm  long  m  the  former  verses 

0.2-f.2  mm  long  in  the  latter),  shorter  lemmas  (1.1-1.4  mm  long  verses  1.5-2.2 

mm  long),  and  shorter  caryopses  (0.5-0.6  mm  long  verses  0.6-0.8  mm  long). 
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Eragrostis  silvcana  differs  from  E.  spectahilis  by  having  viscid  to  glandular 
sheaths  or  blades,  terete  caryopses,  and  leathery  lemmas. 

Specimens  examined.  MEXICO.  Nwevo  Leon:  Municipiode  Linares,  11  mi  N  of  Linares.  M.C.Johnston 

&  A.}.  Graham  4642  (TEX-LL).  Tamaulipas:  Ndumcipio  de  Casas,  64  km  from  Soto  La  Marina  to- 
wards Casas  and  Victoria,  F.  Martinez  Martinez  &  G.  Borja  Luyando  F-2360  (TEX-LL,  US);  35  km 

from  Victoria  on  road  to  Soto  La  Marina,  F.  Martinez  Martinez  &  G.  Borja  Luyando  F-2.336  (US); 

Mnnicipiodejaumave,  4  mi  S  of  Jaumavc,  Stanford, Lauher &  Taylcr 2318i\]S)\  Municipiode  Llera, 

26  mi  S  of  Ciudad  Mante  on  Hwy  85,  L.H.  Harvey  &  T.j.  WUherspoon  9220  (TEX-LL;  US);  Chamal.  j.R. 
Swalkn  1645. 1674. 1687, 1704  (US). 

24.  Eragrostis  spectahilis  (Pursh)  Steud.,  Noinencl.  Bot.  (ed.  2)  1:564. 1840,  (Fig. 
1,  C-E).  Poa  amahilis  Walter,  El.  Carol.  80, 1788,  nom,  illcg,  hem,  Poa  ipectahilis  Pursh,  El. 

Amen  Sept,  1:81, 1814,  Megastachya  spectahilis  (Pursh)  Roem,  &  Schult,,  Syst,  Veg,  2:589. 1817. 

Poa  hirsula  var  spectabiUs  (Pursh)  Torn,  El.  N.  Middle  United  States  1(1):114,  1823,  Eragrostis 

pectinacea  var,spectai)ilis(Pursh)  A,  Gray,  Manual  (ed,  2)  565, 1856,  Erochloc, spfcUj/:!!  lis  (Pursh) 
Raf,  ex  B,D,  Jacks,,  Index  Kew,  1:886, 1893,  Type:  U,S,A,  SOUTH  CAROLINA:  Clayton  580  (isotyph: 

US-2891488fragm!), 

Eragrostis  geyen  Steud,,  Syn,  Pi,  Glumac,  1:272,  1854,  Poa  peetmaeea  Gcyer  ex  Steud,,  Syn,  Pi, 
Glumac,  1:272,  1854,  hom,  ilieg,  et  nom,  inval.  TYPi;:  U.S,A.  luJNOiS:  C.A.  Geyer  s.n.  (isOTYPH: 

US-2891474fragm!), 

Eragrostis  speetabilis  var  sparsihir.su (a  Farw,,  Amen  Midi,  Naturalist  10:306,  1927,  Typh:  U.S.A, 
Michigan, 

Ertigrasfis  \r/ii(i)kj  Schrad,,  Lmnaca  12:451.  1838.  Poa  \iUosa  Beynex  Schrad..  I.innaea  12(4):451. 
1838,  nom.  inval  TYPE:  U.S.A.  Carolina:  Beyrith  s.n. 

Caespitose  perennials,  with  innovations  and  short,  knotty  rhizomes  less  than 

4  mm  thick.  Culms  30-70(-85)  cm  tall,  erect  to  ascending,  often  sprawling,  gla- 
brous. Leaf  sheaths  overlapping,  hairy  on  the  margins  and  at  the  apices,  hairs 

to  7  mm  long;  ligules  0.1-0,2  mm  long;  blades  10-.32  cm  long,  3-8  mm  wide,  flat 
to  involute,  both  surfaces  usually  pilose,  sometimes  glabrous  on  both  surfaces 

or  glabrous  abaxially  and  sparsely  pilose  adaxially,  often  with  a  line  oi  hairs 

behind  the  ligules,  hairs  to  8  mm  long.  Panicles  (15-)2.5-45(-60)  cm  long,  15-35 
cm  wide,  broadly  ovate  to  oblong,  open,  basal  portions  sometimes  included  in 

the  uppermost  leaf  sheaths;  primary  branches  (6-)12-20  cm  long,  diverging 
20-90°  from  the  rachises,  capillary,  naked  below;  pulvini  hairy,  hairs  to  6  mm 

long;  pedicels  1,5-17  mm  long,  divergent  or  appressed.  Spikelets  3-7.5  mm  long, 
1-2  mm  wide,  linear-lanceolate,  reddish-purple,  sometimes  olivaceous,  with  (4-) 
6-12  florets;  disarticulation  basipetal,  glumes  persistent;  glumes  (l-)1.3-2.3  mm 

long,  subequal  to  equal,  lanceolate,  membranous  to  chartaceous;  lemmas  (1-) 
1,3-2.5  mm  long,  ovate  to  lanceolate,  leathery,  3-veined,  apices  acute;  paleas  (1-) 
1,2-2.4  mm  long,  membranous,  keels  sometimes  shortly  ciliate,  apices  obtuse 

to  truncate;  stamens  3;  anthers  0,3-0.5  mm  long,  purplish.  Caryopses  0.6-0.8 
mm  long,  ellipsoid,  strongly  flattened,  adaxial  surfaces  with  2  prominent  ridges 

separated  by  a  groove,  reddish-brown.  2n  =  20,  40,  42. 
Distri  hution  and  habitat— Eragrostis  spectabi  Us  is  native  in  the  Flora  region, 

extending  from  southern  Canada  through  the  United  States,  Mexico,  and  Behze. 
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It  grows  in  fields  and  on  the  margins  of  woods,  along  roadsides,  and  in  other 

disturbed  sites,  usually  in  sandy  to  clay  loam  soils,  and  is  associated  with  hard- 

wood lorests,  Prosopsis- Acacia  grasslands,  and  shortgrass  prairies;  O-IOOO  m. 

Comments.— A  showy  species,  E.  spcctahiJis  is  available  commercially  for 
planting  as  an  ornamental. 

.Specimens  examined.  MEXICO.  Coahuila:  Municipio  de  Nava,  Rio  Grande  Valley,  just  N  of  Rio 

i-scondido,  18  km  S\V  of  Piedra.s  Negras  on  Mexico  Ilwy  57,  H.H.  litis  &  A.  Lasseignc  16  (COCA); 
Municipiodc-Sallillo  18km  W  of  Sal rillo,  A. A.  Bfcl/c  M-4 18 (C;OC A). Nucvo  Leon:  Municipiodc  Gen- 

eral Bravo.  General  Bravo, /..4,()t/i()((-C;u  I  l/t-?nt(r  I  i66(C;OCA);  Municipio  de  Linares,  Canon  I.osPinos. 
I.S.P.v  11  (ANSM);  without  Mumcipio.  LampazosBustamante, J.A.  Ochoa-Gmllcmar  l224(C.OCA). 

Tamaulipas:  Municipiode  Aldama,  Ejido  I.auro  Aguirre.  P.  Moyo-Salgado  2.5.3  (COCA);  km  10  a  Barra 

del  Tordo.  M.H.  Ccivod^RosadoMiClOCA),  Municipiode  Casas.  I'redio  Gonzalez, M.H,  Ccrvcra-Rosado 

.WJ(COCA);  Municipio  de  Victoria.  Colonia  l_a  Estrella.  Ciudad  \'ictoria.  M.  Cimcroi  52(COCA). 

25.  Eragrostis  spicata  Vascy,  Bot.  Gaz.  16(5):146. 1891. (Fig.  13,  D  &  E).  Typh: MR.XICO. 
BAJ.A  California  SUR:  San  Jose  del  Cabo.  1 2  Sep  18Q0.  7:5,  liraudc^^cc  iOU  iOi.OTYPi::  l.'S-17(ilO  Wf). 

Spoiobohistfuufsj^uii  ll.ick.,  Repert.  S|iec,  Nov  Regni  Veg.  0U1-26):H4.  l^OQ.  Tvri-:  PARAGUAY. 

GranCuacO:  Pilcomayo.jun.  i  Kdfd.s  2.W  (lidiAvrYPH:  W;  isotvpi-S:  BAA-IQ?!  (ragm.ex  herb. 
Hassler:  US-2891485  Iragm!). 

Caespitose  perennials,  with  innovations.  Culms  75-100  cm  tall,  erect,  glabrous. 
Leaf  sheaths  overlapping,  about  as  long  as  the  internodes  above,  hirtellous  on 

the  margins  when  immature,  apices  glabrous  or  hairy,  the  hairs  shorter  than 

0,5  mm  long;  ligules  0.2-0.3  mm  long;  blades  20-40  cm  long,  2-5(-6)  mm  wide, 

I  lat  to  involute,  glabrous  abaxially,  scabrous  adaxially.  Panicles  22-40  cm  long, 

0.3-0.(t  cm  wide,  spike-like,  dense;  primary  branches  shorter  than  k2  cm  long, 

closely  apprcssed,  spikclet-bearing  to  the  base;  pulvini  glabrous;  pedicels  0.1- 

0.6  mm  long,  mostly  appressed,  hirtellous.  Spikelets  1.4-2.2  mm  long,  0.9-1.2 
mm  wide,  ovate,  stramineous  to  light  greenish,  with  2  or  3  florets;  disarticula- 

tion basipetal,  in  the  rachilla  below  the  individual  florets  or  at  the  base  of  the 

florets,glumespersistent;glumeselliptictoovate.  hyaline,  keels ciliolate;  lower 

glumes  0.7-1  mm  long;  upper  glumes  O.Q-1.3  mm  long,  apices  obtuse;  lemmas 

1.5-2.1  mm  long,  ovate,  membranous  to  hyaline,  apices  acute  to  obtuse;  paleas 

1.1-1.6  mm  long,  hyaline,  not  wider  than  the  lemmas,  apices  obtuse;  stamens  2; 

anthers  0.3-0.4  mm  long,  reddish-brown.  Caryopses  0.7-1  mm  long,  ellipsoid, 
somewhat  ventrally  flattened,  sincx^th  to  faintly  striate,  reddish-brown.  2n  =  40. 

Distnbuiion  and  habitat— tragwstis  spicata  is  native  to  the  Flora  region 

and  grows  in  moist  areas  in  prairies,  usually  in  deep,  sandy,  clay  loam  soils;  0- 
130  m.  It  is  native  from  southern  Texas  to  Mexico  and  also  found  in  Paraguay 

and  Argentina.  In  North  America,  E.  spicata  grows  with  Andropogon.  Qucrcus 
stellata,  Prosopsis glandulosa,  and  Acacia. 

Comn-icnts.—E}'agwsl  is  spicata  is  characterized  by  havingaspike-like,  nar- 
row panicle  (0.3-0.6  mm  wide)  with  short  closely  appressed  branches  and  2-  or 

3-f  lowered  spikelets. 
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Specimensexamined. MEXICO.  Tamaulipas:  Municipiode  San  Fernando.  23  mi  from  San  Fernando- 

Matamoros  Hwy,  at  Junction  ot  road  to  Reynosa.  M.C.Johnston  &  A.j.  Graham  47M  (TEX-LU;  near 

Santa  Teresa,  50  mi  5  of  Matamoros.  M.C.Johnston  &].  CnUchJield  5495  (TEX-LL,  US);  Municipio  de 

Tampico,  Tampico,  M.A.  Madrigal-A.  s.n.  (.AN5M). 

26.  Eragrostis  superba  Peyr.,  Sitzungsber.  Kaiserl.  Akad.  Wiss.,  Math.-Naturwiss. 
CI.  38:584.  1860.  (Fig.  11,  D-H).  type;  angola.  Benguela,  Wawra  244  (holotypi:: W). 

Caespitose  perennials,  with  nmovations,  without  glands.  Cuhns  45-95  cm  tall, 

erect,  glabrous.  Leaf  sheaths  overlapping  below,  1/3-1/2  the  length  ot  the  inter- 
nodes  above,  hairy  at  the  apices  and  on  the  margins,  hairs  to  6  mm  long;  ligules 

0.5-1.2  mm  long;  blades  7-30  cm  long,  2.5-7  mm  wide,  flat  to  loosely  involute, 

glabrous  abaxially,  scabrous  adaxially,  margins  sharply  scabrous.  Panicles  10- 

30  cm  long,  1-6  cm  wide,  oblong,  condensed,  interrupted  below;  primary 

branches  1-11  cm  long,  appressed  or  diverging  to  40°  from  the  rachises,  naked 

basally;  pulvini  glabrous;  pedicels  0.5-25  mm  long,  with  a  narrow  band  or  ab- 

scission line  below  the  apices.  Spikelets  5.5-16  mm  long,  2.7-9  mm  wide,  ovate, 

flattened,greenishtostramineous,sometimeswithareddish-purple  tinge,  with 

4-22  florets;  disarticulation  below  the  glumes,  spikelets  falling  intact;  glumes 

equal,  3-4.5  mm  long,  ovate,  chartaceous;  lemmas  3-5  mm  long,  broadly  lan- 

ceolate, chartaceous  to  leathery,  lateral  veins  green,  apices  acute;  paleas  3-5  mm 

long,  chartaceous  to  hyaline,  keels  broadly  winged  below,  forming  a'  wing  or 
tooth  on  each  side  that  often  projects  beyond  the  lemma  bases,  apices  acumi- 

nate; stamens  3;  anthers  1.4-2.8  mm  long,  golden-yellow  Caryopses  1-2  mm  long, 

ellipsoid,  adaxial  surfaces  flattened,  reddish-brown.  2n  =  40. 

Distribution  and  hahitat.-Eragrostis superba  is  introduced  to  the  Flora  re- 
gion and  native  to  Africa,  where  it  is  grown  for  hay,  being  fairly  palatable  and 

drought  resistant.  It  is  also  used  for  erosion  control  and  re-vegetation.  In  the 

Flora  region,  E.  superba  grows  on  rocky  slopes,  in  sandy  flats,  and  along  road- 
sides, often  with  Acacia, Prosopsis,Fouquieriasplendens,]uniperus, and  Qucrcus; 

480-1900  m. 

Com  ment.s.— In  addition  to  having  very  large  spikelets  (5.5-16  mm  long  and 

2.7-9  mm  wide),  Eragrostis  superba  has  winged  paleas  that  often  project  be- 
yond the  lemmas  when  viewed  laterally. 

Specimens  examined.  MEXICO.  Coahuila:  Municipio  de  Ramos  Arizpe,  Campo  cxpernnentai  dc  Zo- 
nas  Aridas  La  Sauccda,  L.  Luan-Ola^ue  s.n.  (ANSM);  Municipio  de  SaltUlo,  Buenavista,  7  km  S  de 

Saltillo,  Valdes-Reyna  s.n.  (ANSM);  Canon  de  San  Lorenzo,  5  km  de  Saltillo  liacia  Zacatecas,  M.A. 

Madrigal-A.  s.n.  (MFXU).  Tamaulipas:  Municipio  de  Lfera,  La  Angostura,  Llera-Victoria,  J.F.  Iribe- 
Duarte  376  (COCA). 

EXCLUDED  SPECIES 

Eragrostis  swallcnii  I  litchc.  has  been  reported  from  the  Flora  region  (Beetle  et 

al.  1991;  Espejo-Serna  et  al.  2000),  but  no  specimens  supporting  its  presence  have 
been  located. 
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ABSTRACT 

A  taxonomic  treatment  of  Jrisetum  Pers.  and  Graphcphovum  Desv  in  North  America  north  of  Mexico 

is  given.  Eight  species  ot  Trisetum  are  recognized.  Two  s|iccies  are  endemic  to  the  United  States:  T. 

orthochacium  (Montana)  and  T.  projeclum  (CaHfornia,  Montana,  and  Nevada);  Trisctum  ccrnuuni 

subsp.  ccrnuum,  T.  cernuurtt  subsp.  cancsccns.  /.  montainim,  T.  sibiricum,  T.  spicatum  var.  spicalum, 

and  I  spicatuni  var.  pilosiglume  are  found  in  Canada  and  the  United  States;  and  T.  spicatum  var. 

spicalum  and  7.  spicalum  var.  pilosiglume  arc  (ound  in  Greenland.  Two  species,  T"  aurcum  and  T. 
Jlavescens,  are  introduced.  Tri.setuni  [lonhundum  Pilg.  is  chosen  as  a  lectotype  for  Triselum  sect. 

Aulacoa  Louis-Mane.  The  genus  Graphephorum  comprises  only  two  species:  G.  melicoidcs  ranging 
from  Canada  to  the  United  States  and  G.  wolfi  i  endemic  to  the  United  States. 

RF.SUMHN 

En  el  presente  articulo  se  presenta  un  tratamiento  taxonomica  para  Trisctum  Pers.  y  Graphephorum 

Desv.  en  Norteamerica  norte  de  Mexico.  Se  reconocen  ocho  especies  de  Trisctum.  Dos  de  estas  especies 

son  endemicas  de  los  Estados  Unidos:  T.  orlhochaeium  (Montana)  y  T.  projcctum  (Cafifornia,  Mon- 

tana y  Nevada).  Trisetiim  cernuum  subsp  ccrnuum.  1'  ccrnuum  subsp.  canescens.  T.  monianum,  T. 
sibiricum,  T.  spicatum  var.  spicatum  y  T.  spicalum  vat  pilosiglume  se  encuentran  en  Canada  y  los 

Estados  Unidos;  y  T.  spicatum  var.  spicatum  y  T  spicatum  var.  pilosiglume  se  encuentran  en 
Groenlandia.  Dos  especies,  T.  aureum  y  T.  jlavescens.  han  sido  introducidas.  Tri.setiim/lor!bundum 

Pilg.  sc  elige  corno  lectotipo  para  Tri.scUim  secc.  .Aulacoa  Louis-Marie.  El  genero  Graphephorum 
comprende  solo  dos  especies:  G.  melicoides.  que  se  encuentra  desdc  Canada  hasta  los  Estados  Unidos 

y  G.  wcil/ii,endemicode  los  Estados  Unidos, 

Jrisetum  includes  approximately  40  species  and  several  mfraspecific  taxa  in 

the  Americas  and  is  distributed  from  Greenland  (70°N)  to  southern  South 

America  (55°S)  [Clebsch  1960;  Hulten  1959;  Nicora  1978,  Fmot  2003a,  Finot  et 
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al.  2004).  There  arc  two  endemic  species  of  Trisct  iim  m  the  1  lawaiian  Islands:  T. 

;d,lo>ncral u in  (KuntlT) Trin. ex  Sceud.  and  7"  i nacijualc  Whitney  (O'Conner  1990). 
We  recognize  eight  species  and  two  varieties  in  North  America  (excluding 

Mexico),  17  species  in  Mexico  and  Central  America,  and  18  species  and  seven 
varieties  in  South  America  (Finot  2003a;  Finot  2004;  Finot  et  al.  2004).  Tri^cl  u  in 

is  also  present  in  Furope,  Asia,  Australia,  and  New  Zealand  (Jonsell  1980;  Tsvelev 

1983;  Clayton  &  Rcnvoize  1986;  Pohl  &  Davidse  1994;  Tucker  1996;  Fdgar  1998; 

Soreng  et  al.  2003;  Fuiot  ct  al.  2004,  2005).  The  genus  seems  to  be  absent  m 

Africa  (Clayton  &  Rcnvoize  1986).  Ahhough  several  species  were  described  for 

Africa  (Steudel  1854),  they  were  later  transferred  to  HcUclothchon  Besser  ex 
Schult.  &  Schult.  f .  (1  lubl3ard  1936;  Schweickerdt  1939). 

TAXONOMIC  HISTORY  Ol-  NORTH  AMI-RICAN  SPFCll'S 

One  of  the  earliest  treatments  of  Trisctum  was  made  by  Steudel  (1854),  who 

recognized  live  North  American  taxa:  T.ccrnuum  Trin.,  T.groenlandicumStQud. 

{=T.spicatuin  (L.).  K.  Richt.  var.  spicalumi  T.  lahradoricum  Steud.  {T.  spicatum 
var.  spicdlum),  T.  moUc  Kunth  (I.  spicatum  var.  spicaluin),  and  T.  paluslvc 

(Michx.)  Torr  \=Sphcnophoiis  pcnsylvonica  (L.)  Hitchcl  Buckley  (1862)  de- 
scribed three  new  species  lor  North  America:  7risctu;n  gidhrun?  Buckley  h 

Dc,sclicf/)i/)s;t;  diti\lhonioidcs  (Trin.)  Munrof,  7'.  intcnuplum  Buckley  1  = 
S/)/u'n()/)/i()/i.s  !ntc;-n(/)(d  (Buckley)  Scribn.f,  and  7;ainc.scc  its  Buckley,  sometimes 

referred  to  as  a  variety  or  subspecies  oi  'f.  cernuumCBeal  1896;  Calder  &  Taylor 
\965),  or  to  Helictot  hchon  r(inc.sTcn,s(Buckley)Clayton.  A  new  species  described 

by  Scribner  (1884),  T.  hullii  Scribn.,  is  now  considered  a  synonym  ol 

Sphcnopholis  intcrrupta  (Buckley)  Scribn.  (Finot  et  al.  2004).  Beal  (1896)  pre- 
sented a  treatment  of  7ri5clu))i  m  North  America  (those  found  only  in  Mexico 

and/or  countries  south  are  marked  with  an  asterisk)  tliat  included  the  follow- 

ing 15  species:  T.ccrnuuin,  7^.  cit^cuxioi  tics  (Kunth)  Kunth*,  7^.  c/onguhu?!  (Kunth) 
Kunth,  T.jilijoUum  Scribn.  ex  Beal*,  T.  hallu  Scribn.,  T.  ludovicianuin  Vasey,  T. 
montanun]  Vasey,  T.palustrc,  T.panicuhiium  F.  Fourn.|=  7/;,sctiu7i  vir/ tic  (Kunth) 

Kunth]*,  T.pratense  Pers.  [=  Tr;.sctuni/7t/vc,s'cen.s(F.)  R  Beauv],  T.^andbergii  Beal, 
T.  sesquiflorum  Trin.,  T.  spicalum,  I.  loluccnsc  (Kunth)  Kunth  (=  Trisctum 

spicatum  vai:  spic  a  turn)  r>).nd  T.  virlclii  F.  Fourn.*  f-ive  ol  these  species  mcluded 
in  Beaks  treatment  were  later  transferred  to  other  genera:  Trisetum  palustre,  T. 

ludovicianuin,  and  l.  haUii  to  Sphcnopholh  (Scribner  1906;  Frdman  1965);  7^ 

ticycuxioit/csto  Pcvni.st /i/tUl'niot  2003b);and  l.scscpujioruni  to  Calamagwstis 
(Rozhevits  1952;  Soreng  &  Greene  2003).  Beal  (1896)  also  described  a  new  spe- 

cies, 7"  sandhcrgii  f  rom  Mt.  Stuart,  Washington,  now  considered  a  synonym  of 
T.cernuum  Trin. (1  litchcock  1939:  Hitchcock  1950;  Finot  2003a). Beal  (1896)  rec- 

ognized 7^.  montanun]  as  a  x-alid  species.  It  was  later  treated,  however,  as  a 
synomym  of  I  spicatum  by  several  authors  (Hitchcock  1928;  Weber  1976). 

Karl  Richter  (1890),  an  Austrian  botanist  recognized  that  7Ti,st'(inn 
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suhspicatum  (L.)  P.  Beauv.  was  an  illigitimate  homonym  since  it  was  based  on 

Aira  spicata  L.,  and  therefore,  made  the  combination,  Trisetum  spicatum.  Beal 
(1896)  was  the  first  North  American  agrostologist  to  use  Trisetum  spicatum. 
Scribner  and  Merril  (1902)  described  a  new  species  for  the  flora  of  North 

America,  T.congdonii  Scribn.&Merr.,  a  synonym ot  T. spicatum  in  modern  treat- 
ments. Several  differences  between  I.  congdonii  and  T.  spicatum  listed  by  the 

authors  included  more  rigid  leaves,  narrower  glumes,  more  scabrous  lemmas 

and  longer  awns.  Since  the  extent  of  variation  of  T.  spicatum  is  great,  we  leel 
these  differences  do  not  warrant  recognition  at  the  species  level.  For  the  central 

Rockies  (Colorado)  three  species:  T.spicatumias  T.  suhspicatum),  T.  nuy'us  Vasey 
ex  Rydb.  (=  T.  spicatum),  and  T.  monta  n  u  m  Vasey,  were  reported  by  Rydberg  (1906). 

Louis-Marie  (1928-29)  in  his  taxonomic  revision  of  Trisetum  in  America, 
included  15  species  with  several  varieties  in  North  America.  In  Trisetum  subgen. 

Heterolytrum  Louis-Marie  sect.  Anaulacoa  Louis-Marie  subsect.  Trisetum  (as 

"Eutnseta"),  he  included  Trisetum  montanum  [including  two  varieties:  7^. 
montanum  var  pilosum  Louis-Marie  and  T  montanum  var  shearii  (Scribn.) 
Louis-Marie],  T.  cernuuni  [including  1  cernuum  var  luxurians  Louis-Marie,  T. 
cernuum  var.  luxurians  to.  puhcscens  Louis-Marie,  and  T.  cernuum  var. 
sandhcrgii  (Beal)  Louis-Marie],  T  ccm esce?is Buckley  (including  I  canescens  fo. 
tonsum  Louis-Mane  and  T  canescens  io.  velutinum  Louis-Marie),  T  projectum 

Louis-Marie,  T  sesquijlorum,  T.  hongardii  Louis-Marie  [=  Calamagrostis 

sesquijlora  (Trm.)  Tzvelev],  I  williamsii  Louis-Marie  [=  Danthonia  intermedia 
Vasey],  T  spicatum  [including  T  spicatum  var  laxius  (Lange)  Louis-Marie,  T. 
spicatum  var  majus  Farwell,  T.  spicatum  var.  molle  (Michx.)  Piper,  T.  spicatum 

van  brittonii  (Nash)  Louis-Marie,  T.  spicatum  var.  pi /osig/u  me  Fern.,  T.  spicatum 
var  alaskanum  (Nash)  Make  ex  Louis-Marie,  T.  spicatum  var.  vUlosissimum 

Lange],  and  T.  congdonii.  In  Trisetum  subsect.  Sphenophouiea  Louis-Marie  he 
included  T  pennsylvanicum  (L.)  R  Beauv  ex  Roem.  &  Schult.,  T.  interruptum, 
and  T  hallii,  now  transferred  back  to  Sphenopholis  by  Erdman  (1965).  In 

Trisetum  subsect.  Graphephorum  (Desv)  Louis-Mane,  Loius-Marie  included  7^. 
mehcoiJes(Michx.)  Scribn.  and  T.  wolfii  Vasey  lincluding  T  wolfii  var  hrandegci 

(Scribn.)  Louis-Marie  and  T  wolfii  var  hrandegei  fo.  muticum  (Boland.)  Louis- 
Marie],  and  in  Trisetum  Sect.  Aulacoa  Louis-Marie  he  included  Tjlorihundum 
Pilg.  iLectotype  here  designated:  =  Dielsiochloaflorihunda  (Pilg.)  Pilg.],  and  T. 
trinii  (Trin.)  Louis-Marie  [=  Bromus  herteroanus Colla]. 

Hitchcock  (1934)  described  a  new  species  from  Montana,  T  orihochaetum. 

Later,  Hitchcock  (1939)  gave  a  detailed  account  of  the  genus  for  the  North  Ameri- 
can flora  (including  Mexico),  where  19  species  were  recognized  under  Trisetum. 

Eleven  of  the  species  listed  by  Hitchcock  are  from  Mexico  and  Central  America, 
and  the  following  eight  range  from  the  United  States,  Canada,  and  Greenland: 
T.  melicoides  and  T.  wolfii  (here  treated  under  genus  Graphephorum),  T. 

spicatum,  T.  orthochaetum,  T  canescens,  T.  cernuum,  Tjlavescens,  and  T 
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monttajiim.Finot  et  al.  (2004)  recognized  17  species  of  Trisctum  in  Mexico  and 
Central  America:  T.  angustum  Swallen,  I  barhatipaleum  (Hulten  ex  Veldkamp) 

Finot,  7".  turvisctum  Morden  &r  Valdes-Rcyna,  7"  durangense  Finot,  P.M.  Peter- 
son, T.Jilifolium,  T.  irazuense  (Kuntze)  Hitchc,  T.  ligulatum  Finot  &  Zuloaga, 

I  manha-gonzalcziae  PM.  Peterson  &  Finot,  I  palmeri,  T.  pinctorum  Swallen, 

T.  pringlei  (Scribn.  ex  Beal)  Hitchc,  7"  rosei  Scribn.  &  Merr.,  7^.  spellenhergii 
Soreng,  Finot  &  RM.  Peterson,  T.  spicatum,  T.  tonduzii  Flitchc,  T.  viride,  and  T. 
virletti. 

Hulten  (195Q)  studied  the  Trisctum  spicatum  complex  on  a  world-wide  ba- 
sis, and  recognized  several  North  American  intraspecific  taxa:  T.  spicatu  m  subsp. 

alaskanum  (Nash)  Hulten,  T.  spicatum  subsp.  pilosiglumc  (Fernald)  Hulten,  T. 
spicatum  subsp.  mollc  (Michx.)  1  lulten,  I, spicatum  subsp.  majus (Vasey)  Hulten, 
T.  spicatum  subsp.  congdonii  (Scribn.  &  Merr.)  Hulten,  and  T.  spicatum  subsp. 
cnngdonii  var.  spicatiforme  Hulten.  Later  authors  concluded  that  T.  spicatum.  is 
polymorphic  (Randall  &r  Hilu  1986),  and  most  of  the  inlraspecific  taxa  were 
placed  in  synonymy. 

Graphcphorum  is  a  small  genus  endemic  to  North  America,  closely  related  to 
Trisctum.  It  dit  lers  trom  this  genus  in  having  the  apex  ol  the  lemma  entire  and  the 

dorsal  awn  reduced  to  a  subapical  mucro.  Graphcphorum  comprises  only  two  spe- 
cies, G.  fuel  icoitfcs  (Michx.)  Desv  and  G.  wolfi  i  (Vasey)  Vasey  (Finot  &Soreng  2003), 

sometimes  treated  under  Trisctum.  Clayton  and  Renvoize  (1986)  indicate 

Graphcphorum  has  three  species  but  only  the  type  species  was  given.  One  species 

from  Mexico,  originally  described  as  Graphcphorum  altijugum  E.  Fourn.  is  cur- 
rently accepted  as  Pcyritschia  koclerioidcs  (Peyr.)  E.  Fourn.  (Finot  2003b;  Finot  et 

al.  2004).  Graphcphorum  pringlei  Scrib.  ex  Beal,  Irom  Mexico,  Guatemala,  Costa 
Rica,  and  Panama,  was  transferred  to  Trisctum  by  1  Iitchcock  (1927). 

MATERIAL  AND  MFTIIODS 

Type  specimens  and  general  collections  from  the  following  herbaria  were  stud- 
ied: BA,  BAA,  BAF  C  CR,  CIIDIR,  CONC,  F  LP  MFRI^,  P  PR,  QCA,  SGO,  S,  SI  and 

US.  For  micromorphological  studies,  ligules  were  collected  Irom  upper  and  basal 

culm  leaves  with  a  sharp  razor  blade  and  mounted  inlactophenol.For  leaf  ana- 
tomical studies,  hand  cross  sections  and  abaxial  epidermis  preparations  were 

made  loUowing  Metcalfe  (1960).  The  terminology  for  ligule  description  is  based 
mainly  on  Chaffey  (1983, 1984).  Transverse  sections  and  abaxial  epidermis  ol 

leaves  were  described  lollowing  the  terminology  proposed  by  Ellis  (1976, 1979). 

Observations  were  made  with  a  Zeiss  MC-80  microscope  equipped  with  objec- 

tives 20x,40x,C')3x,  and  lOOx.  All  grass  names  mentioned  in  this  manuscript, 
including  those  in  the  introduction  arc  treated  in  Appendix  2. 

In  the  morphological  descriptions  the  length  given  for  florets  was  usually 

taken  t  rom  the  first  or  lowest  floret.  If  there  were  three  or  more  florets  per  spike- 
let  then  the  second  floret  was  sometimes  used  to  calculate  the  range.  Therefore, 
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when  using  our  keys  to  determine  North  American  specimens  of  Trisetum  it  is 

best  to  measure  only  the  first  or  lowest  floret. 

TAXONOMIC  TREATMENT 

KEY  FOR  DISTINGUISHING  THE  GENERA  TRISETUM 

AND  GRAPHEPHORUM  IN  NORTH  AMERICA 

1.  Lemma  with  lateral  nerves  not  prolonged  into  apicai  setae,the  apex  entire  to  slightly 

bilobate; dorsal  awn  absent  or  reduced  to  a  short  subapical  mucro;palea  not  gap- 

ing (palea  tightly  enclosed  by  the  margins  of  the  lemma);  panicle  lax,  open  or  con- 
tracted, never  spiciform     Graphephorum 

1.  Lemma  with  lateral  nerves  prolonged  into  2(4)  apical  setae,  the  apex  bidentate; 

dorsal  awn  well  developed,  borne  on  the  upper  half  or  third  of  the  lemma;  palea 

gaping  (palea  not  tightly  enclosed  by  the  margins  of  the  lemma);  panicle  lax  or 

denselyTlowered,  contracted  or  open,  and  ovate  or  pyramidal,  often  spiciform 

  __^^__^^  Trisetum 

Graphephorum  Desv.,  Nouv.  Bull.  Sci.  Soc.  Philom.  Paris  2:189.  1810.  Type: 

Gi'dpht-phoruin  melicoides  (Michx.)  Desv. 

Perennials,  loosely  caespitose  or  with  short  rhizomes.  Culms  50-100  cm  tall, 
glabrous  or  pilose.  Leaf  sheaths  glabrous,  scabrous,  and/or  pilose;  blades  flat, 

glabrous  or  pilose;  ligule  membranous.  Inflorescence  in  panicles  open  or  con- 

tracted, glabrous  below  the  panicle.  Spikelets  2-  or  3-f  lowered;  rachilla  pilose;  dis- 
articulation above  the  glumes  and  between  the  florets;  glumes  slightly  unequal, 

slightly  shorter  than  the  spikelet;  first  glume  1-nerved,  lanceolate  to  linear-lan- 

ceolate; second  glume  1-  or  3-nerved,  lanceolate  to  oval-lanceolate;  lemmas  with 
apex  entire  to  slightly  bilobate,  muticous  or  with  a  reduced  awn  (mucro),  borne 

inmediately  below  the  apex,  the  mucro  not  reaching  the  apex  oi  the  lemma; 

palea  not  gaping;  stamens  3;  ovary  glabrous  or  with  short  apical  hairs. 

KEY  TO  THE  SPECIES  OF  GRAPHEPHORUM  IN  NORTH  AMERICA 

1.   Panicles  2-4  cm  wide,open, lax; ovary  glabrous;callus  hairs  about  2.5  mm    I.G. melicoides 

1.  Panicles  1-1.5  cm  wide,  contracted; ovary  glabrous  or  with  short  hairs  at  the  apex; 

callus  hairs  0.5  mm  long    2.  G.wolfii 

1.  Graphephorum  melicoides  (Michx.)  Desv,  Nouv  Bull.  Sci.  Soc.  Philom.  Paris 
2:189.  1810.  Ana  melicoides  Michx.,  FL  Bor.  Amer.  L62. 1803.  Poa  melicoides  (Michx.)  Nutt., 

Gen.  N.  Amer.  Pi.  L68. 1818.  Triodia  mclicoitiesCMichx.)  Spreng,,  Syst.  Veg.  1:331. 1825.  Trisetum 
mehcouics  (Michx.)  Scnbn.,  Bot.  Gaz,  9:169, 1884.  Typh:  CANADA.  A\merica  Boreal,  Michaux 

s.n.  (llOl.OTYPH:  PI;  ISOTYPIZ:  LE-TRIN  ]864,0P), 

Arundo  airoides  Poir,,  Encycl,  6:270. 1804.  Deyeuxia  airoiodes  (Poir.)  F  Beauv,  Ess.  Agrostogr.  44, 

152,  160. 1812.  Agmslis  airoides  (Poir.)  Raspail,  Ann.  Sci.  Nat,  (Paris)  5:  449. 1825,  nom.  illeg. 

liom.Ctilamdgrosfis  airoides  (Poir.)  Steud.,Nomencl.  Bot.  (ed.  2)  1:249. 1840.  Type  U.S.A.  America 

Septentrionalis,  Michaux  s.n.  (HC^IX")TYPE:  Herb.Juss,,  not  seen), 
Duponiia  cooleyi  A.  Gray,  Manual  (ed.  2)  556. 1856,  Graphephorum  melicoides  var  majus  A. 

Gray  Proc,  Amer  Acad,  Arts  5:191, 1861.  Graphephorum  melicoides  var.  cooleyi  (A.  Gray)  Scnbn., 

Mem.  Torrey  Boi.  Club  5(4):53,  1894.  Trisetum  melicoides  subsp.  cooleyi  (A.  Gray)  Scribn., 
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Rlmtli^ra  BtaOJiSZ.  1Q06,  Triscl  um  mduoidcs  vai:  majus  [A.  Gray)  Hitchc.  Rhodora  kXll2):65. 

\^K)8.  Giaphcphorum  coolcyi  (A.  Gray)  Farw.,  Pap.  Michigan  Acad.  Sci.  1:88. 1Q21  Tvri-:  IJ,.S.A, 

MlClllCANidUil  (Ti  Yp|-:  luit  lound). 

Pcrenninls.  Culms  50-100  cm  tall,  glabrous.  Leaf  sheaths  scabrous  or  pubes- 

cent; Hgules  1.3-2  mm  long,  oval,  glabrous  dorsally,  apex  dentate  with  short 

cilia;  blades  80-150  x  2-8  mm,  flat,  glabrous,  sometimes  pubescent  adaxially. 

Panicles  8-20  x  2-4  cm,  lax,  open,  nodding;  branches  ascending;  rachis  sca- 

brous. Spikelets  6-7  mm  long;  rachilla  hairy;  the  hairs  1-1.5  mm  long;  glumes 
unequal,  shorter  than  the  spikelet;  keel  smooth  or  scabrous  on  the  upper  half; 

1  irst  glume  4-4.5  X  0.5  mm,  shorter  and  narrower  than  the  second  glume,  lan- 

ceolate, 1-nerved;  second  glume  6-7  X  0.8  mm,  oval-lanceolate,  3-nerved;  lem- 
mas with  short  and  straight  subapical  awn  (mucro),  mtermediate  nerves  not 

reaching  the  apex;  apex  acute,  entire,  not  setulate  or  aristulate;  callus  hairy,  the 

hairs  about  2.5  mm  long;  palea  shorter  than  the  lemma,  2-ncrved;  apex  entu'e; 
lodicules  about  0.6  mm  long,  wuh  the  apex  entire  to  slightly  bilobate;  ovary 

glabrous.  Caryopses  3.2-3.8  mm  long,  glabrous;  endosperm  semi-liquid. 

Anatomy  and  Micwmorpholoii^y—Uguk  apices  without  hairs  or  papillate 
cells,  composed  ol  long  cells  with  rounded  ends;  ligule  epidermis  composed  of 

rectangular  long  cells  with  straight  side  walls,  without  prickle  hairs  or 

macrohairs;  blades  in  transverse  section  flat  to  weak  I  y  keeled;  adaxial  face  with 

rounded  ribs,  the  ribs  not  very  prominent;  furrows  wider  than  the  adjacent  ribs; 

abaxial  lace  with  ribs  similar  in  size  and  shape  to  the  adaxial  ribs;  vascular 

bundles  15,  rounded,  situated  in  the  median  portion  of  the  blade;  vascular 

bundles  with  adaxial  and  abaxial  girders;  marginal  sclerenchyma  present,  small; 

epidermis  in  transverse  section  larger  than  the  mesophyll,  the  adaxial  epider- 
mis with  epidermal  cells  more  or  less  rounded,  thin;  bullilorm  cells 

inconspicous;  prickles  scarce,  present  only  in  the  adaxial  epidermis;  stomata 

present  in  both  adaxial  and  abaxial  surfaces;  abaxial  epidermis  with  costal- 

intercostal  zones  well  dillercntiatcd;  intercostal  zones  with  long  cells  rectan- 
gular to  lusiform,  with  straight  side  walls  and  vertical  to  oblique  terminal  walls; 

intercostal  short  cells  absent;  stomata  in  two  intercostal  rows;  prickles  scarce; 

macrohairs  absent;  costal  zone  2  or  3  cells  wide,  with  long  cells  similar  to  the 

intercostal  epidermal  cells  but  shorter  and  narrower;  short  cells  rectangular, 
with  sinuous  walls;  prickles  in  rows  on  the  costal  zones. 

Disl  ri  hutinn.— Canada  (Newfoundland,  Ontario,  Quebec)  and  United  States 
(Maine,  Michigan,  New  Hampshire,  New  York,  Vermont,  Wisconsin)  |1  litchcock 
lQ39;Karteszl998i 

Specimens  examined.  CANADA.  Ontario:  Township,  2(1  mISof  Moonbeam,  14  Aug  195^,  A'loMoii  (144'} 

(US).  Newfoundland:  \alieyol  F.xploits  River.  Grand  i^alls,  12  Aug  \^n].  M.LJ  c}iutld&Wiegandi591 

a.lS).  U.S.A.  Maine:  Aroostook  Co.:  along  St,  John  River,  St.  Francus,  5  Aug  18^)3,  ML.  Fcvnald  187 (P): 

Northern  Maine,  St.  Francis  River,  Aug  1902.  E^lc^ton  M36  tP);  Woosehead  Lake,  1  Sep  18(58,  A.E 
Smith  &■(:.!:.  Smith  ynAP). 
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2.  Graphephorum  wolfii  (Vasey)  Vasey  ex  Coult.,  Man.  Bot.  Rocky  Mt.  423. 1885. 
Trisetum  woljn  Vasey,  Monthly  Rep.  Dept.  Agric.  1874:156. 1874.  Type  U.S.A.  Colorado:  Lake 

Co.:  Twin  Lakes,  1873, /.  Wolfe  ̂ .n.  (i.soTYn-S:  NY-232367!,  US-81781!). 

Tvi:>€i  um  iubspicalum  var.  mutnu in  Bol.,  Bot.  California  2:296. 1880.  Typh:  U.S.A.  California:  on  the 

upper  Tuolumne,  7500  ft,  1866,  H.N.  Bolandcr  50.19  (isotypps:  NY-232371!,  US-867860!,  US- 
344201!). 

Perennials.  Culms  50-100  cm  tall,  with  short  rhizomes.  Leaf  sheaths  glabrous 

or  pilose;  ligules  1.5-2  mm  long,  truncate,  glabrous  dorsally,  apex  dentate;  blades 
60-200  X  3-7  mm,  flat,  soft;  lower  blades  pilose  abaxially,  sparsely  pilose 
adaxially;  upper  blades  glabrous  to  sparsely  pilose  abaxially,  sparsely  pilose 

adaxially.  Panicle  8-15  x  1-1.5  cm,  contracted,  dense,  erect,  tinged  with  purple; 

rachis  strongly  scabrous,  Spikelets  6-7.5  mm  long,  2-  or  3-f lowered;  rachilla  1.5 

mm  long,  hairy,  the  hairs  0.5-1.5  mm  long;  glumes  unequal,  nearly  as  long  as 

the  spikelet;  keel  scabrous  towards  the  apex;  apex  acute;  first  glume  4.2-6  x 
0.5-0.7  mm,  shorter  and  narrower  than  the  second  glume,  lanceolate,  1-nerved; 

second  glume  5-6.5  x  0.8-0.9  mm,  as  long  or  shorter  than  adjacent  floret,  3- 
nerved;  lower  floret  5-5.5  mm  long,;  upper  florets  shorter;  lemma  glabrous  to 
slightly  scabrous  towards  the  apex;  apex  acute  to  slightly  bidentate,  hyaline, 

muticous  or  with  a  short  subapical  mucro  f-2.2  mm  long,  borne  at  1-1.3  mm 
below  the  apex;  callus  short  hairy,  the  hairs  about  0.5  mm  long;  palea  about  4 

mm  long,  shorter  than  the  lem  ma,  2-nerved,  the  nerves  scabrous;  lodicules  0.7- 

0.8  mm  long;  apex  with  two  2  teeth,  sometimes  with  a  third  smaller  tooth  be- 
tween them;  anthers  0.7-0.8  mm  long;  ovary  glabrous,  sometimes  with  hairs 

near  the  apex.  Caryopses  2.4-3  mm  long,  with  or  without  hairs  at  the  apex;  en- 
dosperm solid. 

Anatomy  and  micromorphology.— Ligule  apices  with  stilf  hairs  and  papil- 
late cells;  ligule  epidermis  composed  of  rectangular  long  cells;  short  cells 

present;  prickle  hairs  scarce;  stomata  and  macrohairs  absent;  blades  in  trans- 
verse section  V-shaped,  symmetric,  keeled,  the  keel  with  a  well  developed 

sclerenchymatic  tissue;  adaxial  ribs  absent;  central  vascular  bundle  free,  with- 

out adaxial  sclerenchyma;  second  order  vascular  bundles  with  I-shaped  scleren- 
chyma  girders;  third  order  vascular  bundles  free,  with  small  strands  of  adaxial 

or  abaxial  sclerenchyma;  marginal  sclerenchyma  small;  bulliform  cells  con- 

spicuous, m  fan-shaped  groups;  macrohairs  absent;  abaxial  epidermis  with  cos- 
tal-intercostal zonation  present;  intercostal  zones  with  fusiform  to  rectangular 

long  cells,  with  lateral  walls  straight;  short  cells  and  stomata  present;  prickles 

and  macrohairs  absent;  costal  zones  with  long  cells  rectangular,  narrower  than 

the  intercostal  cells;  short  cells  rectangular,  with  sinuous  side  walls. 

Dist  ri  bution—A  species  endemic  to  western  United  States  (California,  Colo- 
rado, Idaho,  Montana,  New  Mexico,  Nevada,  Oregon,  Utah,  Washington,  and 

Wyoming)  iHitchcock  1939;  Kartesz  1998). 
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Specimens  examined.  U.S.A.  CALIFORNIA:  Mono  Co.:  Ravine  Creek,  3200  m,  21  AuglQ54,Kr((j7()vii  l;as 

8102  (SI):  Yosemite  National  Park,  %00  It,  1  Aug  1^34,  Barlholomew  sji.  (US);  J.R.  Swallcn  1937  (P). 

COLOR^VDO:  Scquachi  Co.:  Marshall  Pass,  10800  It,  27Jul  18%,  C/emenf,s 200  (US);  Buffalo  Pass,  10500 

ft.  14  Aug  18^)8,  Shcai  &  Bcsscy  I4«2  lUS).  NEVADA:  Elko  Co.:  just  above  Angel  Lake,  East  liumlxjldt 

Mountain,  8000  ft,  24  Jun  1958, /'R  R(jven  &  O.I  Solbrig .040  (SI);  Pondcrosa  Mountam,  above  Ixiglis 

Lake,  7000  ft,  26 Jul  1901,  Mcnil&'  VViluw  348(P).  NEW  MEXICO:  Castilla  Valley,  4  Sep  f913,  li.d 
Wooton  s.n.  (US).  WASHINGTON:  Spokane  Co.:  21  jun  1889.  W  Suksdorfs.nXP):  W.  SuksdorJ949{.P). 

Triselum  Pcrs.,  Syn.  Pi.  1:97,  1805.  Tnicianum  Pom,  Hncycl.  Suppl.  5:  365.  f8f7,  nom.superfl., 
Rchoitisiiiia  Opiz,  Lotos  4:104.  1854,  nom.  sh/hi/I.,  non  PA.  Karsten  1869.  TYPE:  Trisetum 

Jhivcsa-iis  {]..)  P  Beauv,  Hss,  Agrostogr  88, 153,  t.  18,  L  L  1812. 

AcwspcUon  Besser  ex  Schuh.  &  Schult,  L,  Syst,  Veg.  Mant.  3:526,  1827,  LliOTOTYPl-  (designated  by 

L,K,G.  Pleiffer,  Nom.  1:38.  8  Dec.  I78f.):  Avcna  distuhophlhi  Vill.  |=  Insrlum  distichophyUum 
(Vill,)P  Beauv] 

Rupc:^tnna  I'rov,,  Fl,  Canad.:689.  1862.  TYPE:  RupcsDiiui  puhcstcns  Prov.  |=  Jyisclum  spicatHm  (L  ) 
Richi.l. 

Perennials  and  annuals,  caespitose,  sometimes  shortly  rhizomatous  and/or 

stolonilerous.  Culms  16-120  cm  tall,  erect  to  geniculate  at  base,  glabrous  or  pu- 
bescent. Leal  sheaths  glabrous  or  pubescent,  longer  or  shorter  than  the  intern- 

odes;  blades  Hat,  conduplicate,  convolute  or  involute,  soft  rarely  rigid;  ligule 

membranous.  Inl  lorescence  in  panicles  contracted  or  open,  lax  or  densely-flow- 
ered, spiciform,  ovate,  or  pyramidal;  the  rachis  glabrous,  scabrous  or  pubescent. 

Spikelets  (l-)2-  to  4-f  lowered,  short  pedicel  late;  rachilla  pubescent  or  glabrous, 
usually  prolonged  beyond  the  upper  floret;  disarticulation  above  the  glumes 

and  between  the  i  lorets;  glumes  heteromorphic,  lanceolate  to  ovate-lanceolate, 

equal  or  unequal,  first  glutne  1-nerved,  usually  shorter  and  narrower  than  the 
second,  second  glume  1-  or  ,3-nerved;  lemmas  lanceolate,  (3-J5-(7-)  nerved,  usu- 

ally awned  dorsally  or  muticous,  with  apex  and  marguis  hyaline,  glabrous  or 

pubescent,  slightly  keeled  and  compressed,  rai^ely  terete;  apex  with  2-  to  4  api- 
cal setae  or  short  awns,  bidentate,  or  2-toothcd;  central  awn  from  the  upper 

third,  rarely  the  middle,  of  the  subapical  portion  of  the  lemma;  awn  exserted, 

geniculate  or  merely  divaricate;  callus  short  pilose;  palea  not  tightly  enclosed 

by  the  margins  of  the  lemma  (gaping),  2-keeled,  hyaline,  usually  shorter  than 
the  lemma;  stamens  3,  anthers  0.5-3  mm  long;  lodicules  2,  membranous,  often 
apical ly  lobed;  ovary  glabrous  or  with  short  and  shining  trichomes  near  the 

apex;  endosperm  solid  or  liquid,  soft  or  hard.  Caryopscs  compressed,  soft;  hi- 
lum  short,  punctiform.  Basic  chromosome  number  x  =  7. 

KEY  TO  SPHCIHS  OP  TRISETUM  IN  NORTH  AMFRICA 

L  Platits  delicate  annuals;  known  only  from  a  single  introduction  in  Camden,  New 

Jersey   S.T.aureum 

L   Plants  perennial;  widespread. 

2.  Panicles  lax, open;  glumes  shorter  tlian  the  spikelet  (Sect.  Tnsetum). 

3,  Ovary  and  caryopsis  hairy  near  the  apex. 
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4.  Awns  3.5-4  mm  long, straight, shorterthan  the  lemma;apex  ofthe  lemma 

shortly  bidentate.-first  glumes  4-6  mm  long,  never  rudimentary   7.T. 
orthochaetum 

4.  Awns  6-1 6  mm  long,  geniculate,  one  to  three  times  as  long  as  the  lemma; 

apex  ofthe  lemma  ending  in  two  setae  0,5- 1.5  mm  long;first  glumes  0.5- 

5  mm  long,  sometimes  rudimentary 

5.  Panicles  few-flowered,  loose;  branches  capillary, the  lower  ones  usually 
naked  on  the  lower  third;  leaf  blades  glabrous     4a.T.cernuum 

subsp  cernuum 

5.  Panicles  densely-flowered,  narrow;  branches  closely  appressed,  the  lower 
ones  with  spikelets  to  near  base;  leaf  blades  canescent  to  sparsely 

pilose     4b.  T. cernuum  subsp  canescens 

3.  Ovary  and  caryopsis  glabrous  near  the  apex 

6.  Spikelets  2-4-flowered;  panicles  usually  gold-yellowish,  somewhat  con- 

tracted;spikelets  5-9  mm  long;  lemmatal  awns  5-9  mm  long;anthers  2-3 
mm  long. 

7.  Lemmas  only  dorsally  scabrous    9.T.  sibiricum 

7.  Lemmas  uniformily  scabrous    S.T.flavescens 

6.  Spikelets  2-  or  3-fiowered;  panicles  green  sometimes  tinged  with  purple, 

loose;  spikelets  4.5-6  mm  long;  lemmatal  awns  3.5-4  mm  long;  anthers 

0.8-1.2  mm  long   6.T.montanum 

2   Panicles  contracted,  spiciform  to  narrow  but  always  densely-flowered;  glumes 
only  a  little  shorter  than  the  spikelet  (Sect.  Trisetaera,\n  part). 

8.   Panicles  2. 5-7(-10)  cm  long, densely  spiciform    lO.T.spicatum 

8.  Panicles  8-23  cm  long, open, loose, few-flowered  to  spiciform  and  interrupted 
with  short  ascending  branches. 

9.   Lemmatal  awns  7-12  mm  long,  weakly  twisted,  geniculate;  ligules  about 

2.5  mm  long,  glabrous  or  scabrous  dorsally;  ovary  hairy  near  apex   4b. T. cernuum 

subsp. canescens 

9.  Lemmatal  awns  about  5.5  mm  long,  not  twisted  or  geniculate,  diversely 

curved;  ligules  0.35-1.5  mm  long,  densely  pilose  dorsally;ovary  glabrous 

   8.  T.projectum 

3.  Trisetum  aureum  (Ten.)  Ten.,  Fl.  Napol.  2:378. 1820.Kodcna  aurca  Ten.,  Tract,  Pitogn. 

1:58. 1806.  Trisetaria  aurea  (Ten.)  Pignatti.  Arch.  Bot.  (Forii) 31:  51. 1955. Type:(hoi.OTYPI::  N AP?), 

Delicate  annuals,  caespitose;  culms  18-30  cm  tall,  erect,  spreading  or  genicu- 
late at  base,  glabrous.  Leaf  sheaths  glabrous  or  pubescent,  shorter  than  the  in- 

ternodes;  ligule  0.8-1.3  mm  long,  hyaline,  apex  obtuse,  margins  decurrent;  blades 
2-8  ciTi  long,  1.2-3  mm  wide,  glabrous  to  pubescent,  the  hairs  less  than  0.2  mm 

long.  Panicles  1-5  x  0.8-3  cm,  pyramidal  to  ovoid,  contracted,  densely  flow- 
ered, often  lobed,  shining  yellowish  or  light  brownish;  branches  0.6-3  cm  long, 

closely  appressed  and  ascending,  naked  below;  rachis  glabrous.  Spikelets  2.6- 
3.3  mm  long,  2-  or  3-flowered;  pedicels  0.2-1.6  mm  long;  rachilla  0.6-1.5  mm 
long,  covered  with  stiff  hairs,  the  hairs  0.3-1.2  mm  long;  glumes  unequal,  the 
second  glume  longer  than  the  spikelet,  scaberulous  on  the  keel;  first  glume  2.1- 
2.6  in  in  long,  linear-lanceolate,  shorter  and  narrower  than  the  second  glume,  1- 
nerved,  apex  acuminate;  second  glume  2.8-3.3  mm  long,  ovate-lanceolate,  1-  or 
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3-nerved,  apex  acute;  lemmas  1.8-3  mm  long,  glabrous  or  scattered  pilose,  rarely 

scabcrulous,  ovate,  hyaline,  the  apex  bidentate  with  two  setae  0.1-0.3  mm  long; 

awn  1.3-3.'5(-6)  mm  long, slightly  bent, scabcrulous,  Liorne  just  above  the  middle; 

callus  obtuse,  mostly  glabrous;  paleas  1.5-2.8  mm  long,  shorter  than  the  lemma, 

hyaline,  2-nerved,  the  apex  bidentate  with  two  teeth  0.2-0.4  mm  long;  anthers 

1.2-1.6  mm  long;  ovary  with  a  lew  short  hairs  near  the  apex.  Caryopsis  not  seen. 
Dislrihution—Trisclnm  aureum  is  introduced  in  North  America  and  oc- 

curs natively  in  the  Mediterranean  Region  ol  Europe  in  Greece,  Italyjugoslavia, 
and  Sicilia. 

Comments— V^e  are  not  in  a  position  to  critically  evaluate  the  generic  status 
ot  the  assemblage  of  approximately  15  species  that  are  sometimes  segregated  as 

Irisclariii  Forssk.  (sensu  Clayton  &  Ren  voize  1986).  This  taxon  is  treated  as  Tri.sct- 
um aureum  in  the  Flora  ol  France  by  Kcrguclen  (1999)  and  as  Trisctaria  aurca  by 

Dogan  (1985)  in  the  Flora  o\  Turkey. 

S|X'cimcns  examined.  U.S.A.  New  Jersey:  C^anulcn.  Iiallasi,  1-C- MartiDihilc  sji.ilJS). 

4a.  Trisetum  cernuumTrin.subsp.  cernuum,  Mem.  Acad.  hup.  Sci.St.-Petersbourg, 
Ser6,  Sci.  Math.  1:61.1830.  AvcncufMUKaTrin. )i<unth.  Rev. cicn.i.suppL 20, 1833. Type: 

U.S.A.  Ala.sKA:  Sitka,  1826,  j.HG.  von  Eschschoitz  .s./i.  (iioi.(Vi  vim  ■  l_l'-Ti^lN  1884-01!;  iMriYPrs: 

BAA-3366!,  NY-23236W,  P!,  US-8t779  Fragm.  e,\  IJ-TRINU. 

Avfihi  i\ull;aciisis]Vrcs\.  Rc]]^.  liaenk.  i(4-^):2'i4.  1830.  Tnsctum  iiKlletU'iLsis  (J.l'resI)  Scnbner  & 

Men-  ex  Oavy,  Univ,  c:alil  Publ,  Bot.  1:03,  1402,  TvPi:: CANADA.  BKPrisil  CoLUMBLA:  Vaneouver 

Lslancl.  Nootka.  7".  Hucukc  ,s.m.  UsOTYPFS:  iJMRiN-l929.0t!;  US-  865598  tragm.D. 
Triictum  sandhcign  Beal,  Grasses  N.  Amer.  2:378, 1896.  Triaetum  cernuum  var.  sandhcr^^h  tBeal) 

Louis-Marie.  Rhodora  30:214.  1928.  Typp,:  U.S.A.  WASHINGTON:  Mt,  Stuart,  7000-8000  ft, 

Sdndbci\[&  l.e(/)ert;,S'2.i  0  IOIati'YPP.:  MSC?;  Ps0TYPP:s,  NY-431712!,  Gil,  \VS). 
Trisclitin  icii\uum  var,  luxiintins  Louis-Mane,  Rhodora  30:213.  1928.  Typh:  LJ,S,A,  OkP(,(iK:  Sea- 

side, 1 1  Aug  1899.  (.'/_  Shi-dr&  EL.  Se/-i/)/ier  iZOSCHOLOTYPH:  US-867917!). 
Tri.sc(  11)11  ce/uiuuii  to. ]iii/v,sie)Ps Louis-Mane,  Rhodora  30:213. 1928.  Trisetum  ccrniiumio.  puhc'^ccns 

G,  Jones,  Univ,  Wash,  I'uhL  Biol,  5:108,  1936,  horn,  illeg.  superfl,  TYPE:  U,S,A.  C^APIPHRNIA: 
1  lunibdldt  Go,:  Hureka.  30  May  1920,  Anonvmouss.n.  (nonrwvv:  Ut;-2t2883), 

Perennials,  with  stolons  and  rhizomes.  Culms  35-85  cm  tall,  glabrous,  some- 

times geniculate,  with  2-4  nodes.  Fcaf  sheaths  longer  or  shorter  than  the  mter- 

nodes,  glabrous  or  rarely  pilose;  ligules  1,3-7  mm  long,  membranous,  longer  in 
the  upper  leaves,  oval,  I  imbriatc,  ciliate  at  the  apex,  glabrous  or  pilose  dorsally; 

blades  100-220  x  3.5-12  mm,  flat,  soft,  glabrous  or  sparsely  pubescent  on  the 

adaxially.  Panicles  6-30  X  2-5  cm,  lax,  open,  loose,  few-flowered,  green  or  pur- 
plish; branches  capillary,  the  lower  ones  usually  naked  on  lower  third;  rachts 

glabrous.  Spikelets  4.5-12  x  2-4  mm,  2-  or  3-f lowered,  not  ovcriapping;  pedicels 

1-4.5  mm  long,  capillary,  I  Icxuous,  glabrous  or  scabrous;  rachilla  1.5-2  mm  long, 

covered  with  stiff  hairs,  the  hairs  1-2  mm  long;  glumes  shorter  than  the  spike- 
let,  very  unequal  to  subequal  in  length  and  very  unequal  in  width;  first  glumes 

0.5-5  X  O.f-0.5  mm,  fincar-lanceofate,  attenuate,  1-nerved,  sometimes  rudimen- 
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tary,  narrower  than  the  second  glume,  the  margins  hyaUne;  second  glumes  3- 
7. 5  X  0.5-1  mm,  oval-lanceolate,  3-nerved;  first  florets  5-8.5  x  0.7-1  mm;  lemma 

linear-lanceolate,  glabrous,  scabrous  towards  the  apex,  sometimes  tniged  with 

purple;  apex  with  two  setae  0.5-1.5  mm  long;  awns  6-16  mm  long,  curved,  not 
twisted  nor  geniculate,  scabrous,  borne  on  the  upper  third  at  2-2.5  mm  below 
the  apex;  callus  obtuse,  hairy,  the  hairs  0.2-0.7  mm  long;  paleas  4-5.7  mm  long, 
shorter  than  the  lemma,  hyaline,  2-nerved,  the  nerves  scabrous;  apex  bidentate; 
lodicules  0.7-0.8  mm  long,  bilobulate  at  the  apex;  anthers  0.5-1.5  mm  long;  ovary 
with  short,  curved  and  shining  hairs  near  the  apex;  ovary  hairy  near  the  apex. 

Caryopses  3.5-5  x  1  mm,  hairy  at  the  apex;  endosperm  semi-liquid. 
Anatomy  and  micwn\orphology.—Ligiile  apices  composed  of  hairs  and 

papillate  cells;  ligule  epidermis  composed  of  rectangular  long  cells,  rarely 
fusiforms,  with  straight  walls;  short  cells  present;  prickle  hairs  present;  stomata 
absent;  blades  in  transverse  section  flat,  keeled;  adaxial  side  with  rounded  ribs; 

furrows  less  than  one  halt  the  leaf  thickness;  sclerenchyma  as  adaxial  and 

abaxial  l-shaped  girders  in  the  lirst  and  second  order  vascular  bundles;  mar- 

ginal sclerenchyma  present;  bulliform  eel  Is  in  fan-shaped  groups  between  vas- 
cular bundles;  abaxial  leaf  epidermis  composed  ol  lusiform  to  hexagonal  long 

cells,  with  straight  side  walls;  short  cells  present  in  intercostal  zones;  prickle 
hairs  absent  to  very  few,  often  limited  to  the  costal  zones;  macrohairs  absent; 
stomata  in  0-2  intercostal  rows. 

Distribution— Trisetum  ccrnuum  subsp.  cernuum  is  found  in  North 

America  and  southern  South  America  (southern  Chile  and  Argentina,  from  38°S 
to  55°S  south  of  the  Strait  of  Magellan).  In  North  America  it  is  found  in  south- 

ern Alaska  (Chicago!  Islands,  Yakutat  Bay,  59°32'N,139°37'W),  Canada  (Alberta, 
British  Columbia)  and  the  continental  United  States  (Washington,  Oregon, 

Idaho,  Montana  and  northern  California,  36°N). 

Specimens  examined.  CANADA.  Alberta:  10  mi  S\V  oi  Pmcher  Creek,  9  A\ug  1950.  W.G.  Dore  r2'479 
(US);  Waterton  Lakes  National  Park,  5500  It.  20  Aug  1939,  Mos^  555  WS):  Waterton  Lakes  National 

Park,  Spruce  trail  to  Carthew  Pass,  5500  It,  p;  shore  oi  Cameron  Lake,  1  Aug  1956,  Hermann  13048 

(US);  moist  coniferous  woods  near  Cameron  Lake,  5450  ft,  26  Jul  1953,  Breitungl6778  (US).  British 

Columbia:  Mainland  opposite  Kaien  Island,  19  Jun  1937,  McLakc  -t-}29  (US);  Mts.  near  Ainsworth, 
Kootenay  Lake,  2800  It,  7 Jul  1890,  Maam  n  107  (US);  Mt.  Revelstoke  Road,  3  mi  NE  Revelstoke,  22 Jul 

1956,  Hermann  12914  (US);  Stikme  Glacier,  8  Aug  1916,  Cooper  lb  (US);  Galloway  Rapids  a  lew  miles  S 

of  Prince  Rupert,  18  Jul  1954,  Calder,  Saville  &  h'cr^^uson  13166  (US);  Maroon  Mountain  Trail, 
54°4874.1"N,128°44'01.8"W,  600-1600  m,23Jul  2004,  Fetcr,son,Sat(re/a<S' Smith  18723  (US);  Cypress 

Provincial  Park,  N  of  Vancouver,  49°2.3'37.3"N,  123°1  f  43.9"Vv',  896  m,  29  Jul  2004,  Peterson  &  Saarela 
18754  (US);  Vancouver  Island,  vicinity  of  Ucleulet,  13  Jul  1909,  Macoiin  s.n.  (US);  vicinity  ol  Namaimo, 

23Jun  1908,  Maeoun  i.n.  (US);  Vancouver  Island,  Macoun  28  (US);  Jun-Jul  1901.  Rosendahl  &  Brand 
129  (US);  Queen  Chadotte  Islands,  Skidigate,  29Jul  1910,  Spreadhorough  s.n.  (US).  U.S.A.  Alaska:  Sitka, 

16Jul  1905,  Piper 4649  (US);  22Jun  1909,  Hitchcock  4042  (US);  Chiehagof  fsland,  Moonah..  15Jul  1932, 

blorherg2n  (US);  Yes  Bay  9  Jul  1895,  Howell  1716  (US);  Alaska,  25  Jul  1899,  Covzlle  &  Kearney  2512 

(US);  Yakutat,  2  Sep  1904,  Piper  4650  (US);  Lituya  Bay,  10  ft,  20 Jun  f932.  Taylor  T-119  (US);Juneau,  25 
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Jun  lWy,Hi((/uocHcYx5(US); Cordova,  l-^JulU)0Q,Hi(r)iaKl»'4J2Kl]S)Xalifornia:K()(an(kv'2'nP); 

1870,  Bohiiuh-i  4  U'l  Humboldt  Co.:  Eureka,  22  May.  1900,  Tnuy  SOO  (US);  Open  woods,  H  shore  of 

Fallen  Leal  Lake.  Ml.  Tallac,  Lake  Tahoe,  7000-QWO  ft,  6-8  Aug  1908,  Hitchcock  3/61  (US);  Mrs.  about 

the  head  waters  of  the  Sacramento  River,  7500  ft.  I  Sep  1882,  /'f  i  ngle. 509  (US);  Set|ouia  National  Park 

and  Sierra  National  Lorest,  near  spring,  S  of  Aha  Meadow,  3  Aug-9  .Sep  1908,  Hiicbcoch  3359  (US). 
Siskiyou  Co.:  S  ol  Happy  Camp,  wooded  banks  oi  S\\  illup  Creek  at  point  of  junction  with  Klamath 

l^iver,  1  jun  1942,  Beetle  &  Stehk  us  jr.  34.5tKUS);  Mendocino  Co.:  near  Mendocino,  0-500  It,  May  1898, 
Brown  764  (US).  Humboldt  Co.:  Northern  Coast  Ranges  of  California,  Eureka,  in  woods,  200  it,  30 

May  1920,  Tracy  5335  (US);  1  lumboldt  Bay,  100  li.  May  1901,  Chandler  1176  (US);  Spruce  Cove,  Trin- 

idad, 200  ft,  n.d.,  H.E  &  S.T.  Farks  7551  (US);  Redwood  forest.  5  mi  N  of  Orik  on  US  Hw)'  101,  2(^  May 

1941,  Stehhinsjr  &  Church  3/07  (US);  Bald  Mountain,  between  High  Prairie  and  Snow  Camp,  3500  ft, 

5 Jul  1914.  Tracy  4546(US).  Idaho:  Ncz  Perec  Co.:  Nez  Perce  National  Forest,  Poet  Creek  Campground 

and  vicinity,  5000  It,  22 Jul  1988,  Peterson  4794 (US);  just  N  oi  Idaho  boundary  21  Jun  1938,  Eastham 

39  (US);  Moist  meadows, Jun  1892,  Sandherg3b9WS);  Lolo  trail  and  junction  of  White  Sandy  Creek 

with  Lochsa  Fork  of  Clearwater  River,  25-29Jul  1908,  Chase  ,5/63  (US);  Coeur  D'Alene  Range  of  the 
Bitterroot  Mountains,  2728-4000  It,  Chase  .50t),?  (US);  between  Burke  &  Upper  Glidden  Lake.  20  Jul 
1908,  Cik;sc.5t)62 (US). Montana:  MacDonald Creek,  Little  Kootenai, Glacier  National  Park, 8Jul  1914, 

/-/((r/i<()(  /;  J2274  (US),  Hitchcock  ./447(P);  moist  ditch,  edge  of  forest,  7 Jul  1940,  Swallen  6466  (US). 

Missoula  Co.:  Lolo  Hot  Springs,  3900-4000  It,  23-24  Jul  1908.  Chase  5080  (US),  Oregon:  1880.  Howell 
s.n.  (US);  1881,  Howell  79  (US);  western  Oregon,  small  mouniams  streams.  Jun  1880,  Howell  ,s.n,  (P); 

Seaside,  11  Aug  \899,  Shear  1785 (P).  Siskiyou  Co.:  Sol  Happy  C. amp  Wooded  ban ks of  Swillup Creek 

at  junction  with  Klamath  River,  1  Jun  1942,  Beetle  &  Steblnns.JrsM.  (US);  moist  woods,  24  Oct  1881, 

Pringle  /30(US);  Dales  Blue  Mts.,Jul  1902,  Gn[jiths&  Hunter  /28  (US).  Coos  Co.:  wooded  hillside,  16- 

18  Jul  1908,  Hitchcock  2807  (US);  Gearhart,  Hiicheoik  s.n.  (US);  border  of  damp  conitcrous  woods, 

small  tufts,  25-50  ft,  1-2  Jul  1908,  Chase  4904  (US):  Gearhart  to  Tillamook  Head,  west  moist  side  of 

hill,  25-50  ft,  1-2  Jul  1908,  Cha.se  4920  (US);  Cascade  Mts.,  4000  It.Jul  1887,  Cusick  6  (US);Jun-Aug 

1881,  Howell  869  (US);  Camas  Prairie,  shady  places,  9  Jul  1902.  Griffiths  &  Hunter  53  (US);  Jackson- 

ville, 8]un  1904,  Hi()i(cr542(US);  Mountain  stream  banks,  1900,  Ciisniv' 2426  (P).  Washington:  1889, 

Piper 846 (US); Cascade  Mts.,  1889,  Vaseys.n.  (US);  upper  valley  ol  the  Nesqually,8Sep  1893,  Allen  42 

(US);  Seattle,  May  1890,  Piper  s.n.  (US).  Klickitat  Co.:  Bingen,  5  Jun  1919,  Sii)«dorf  (0226  (US);  open 

woods,Jun  1885,  Sulesdor/s.n,  (P),  St.  Chelan  Co.:  along  Pcshastin  Creek  below  Blewett,  2000  ft,  25Jun 

1932,  Thompson  S582  (US),  Chehalis  Co.:  near  Montesano,  200  It,  7  )un  1898,  A,,A,  (5v  E.G.  Heller  3904 

(US).  c;lallam  Co.:  Olympic  Mts..Jun  1900,  Eliner  1946  (US). 

KEY  TO  SUBSPECIES  LW  TIUSETUM  CliliNUUh4 

I.   Panicles  few-flowered,  loose;  branches  capillary,  the  lower  ones  usually  naked  on 
the  lower  third;  leaf  blades  glabrous   4a.T.cernuum  subsp.cernuum 

1.   Paniclesdensely-flowered,  narrow; branches  closely  appressed,  the  lower  ones  with 
spikelets  to  near  base;  leaf  blades  canescenl  to  sparsely  pilose    4b.  T.cernuum 

subsp  canescens 

4b.  Triseium  cernuum  subsp.  canescens  (Buckley)  Calder  &  R.L.Taylor,  Canad. J. 
Bot.  43:1389. 1965. 7rise(  u  m  canescens  Buckley  Proc.  Acad.  Nat.  Sci.  Philadelphia  1862:100. 

1862.  Trisetiui]  elatinn  Nun  e,\  A  Gray.  Proc.  Acad.  Nat.  Sci.  Philadelphia  14:337.  1862,  noin. 

inval.  Triseium  cernuum  var  canesicns  (Ikickley)  Beai,  Grass.  N.  Amer.  2:380,  1896. 

Helictolrichon  ccniesic/ist Buckley) Clayton,  Kew  Bull,  40:728. 1985. Typi;:  U.S.A. Orf.GON: Co- 
lumbia Plains,  7.  Ni((((i/Cs,)i,(lR)i  OTYPH:  PH). 

Trisetinii  canescens  fo.  tonsun]  l.ouis-Marie,  Rhodora  30:216.  1928.  TvPi::  U.S.A.  CALIFORNIA:  Trin- 

ity Co.:  Buckeye  Ml.,  I5jul  1914.  I7,S,  Yates  522  (1  Kimi  yph  UC;  isotypic:  US-893773!). 
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Trisctum  cancscens  fo.  velutinum  Louis-Marie,  Rhodora  30:216.  1928.  TYPE:  U.S.A.  Calii-ORNIA: 

i^assen's  Peak,  Jul  1879,  R.M.  Austin  s.n.  (HOLOTYPE:  GH). 

Perennials.  Culms  40-120  cm  tall,  glabrous,  nodes  3.  Leaf  sheaths  pubescent  or 

upper  portions  glabrous;  ligules  about  2.5  mm  long,  dentate,  glabrous  or  sca- 
brous dorsally;  blades  45-300  x  2-8  mm,  flat,  scabrous  or  canescent,  sometimes 

sparsely  pilose  and  ciliate  on  the  margins.  Panicles  8-23  x  1-3  cm,  contracted, 
narrow,  densely-flowered;  rachis  scaberulous;  branches  closely  appressed,  the 

lower  ones  with  spikelets  to  near  base.  Spikelets  7.5-9  mm  long,  2-  or  3-1  low- 
ered; pedicels  scaberulous;  rachiUa  1.5-2  mm  long,  covered  with  stiff  hairs,  the 

hairs  1.5-2  mm  long;  glumes  shorter  than  the  spikelet,  unequal,  green  or  tinged 

with  purple;  first  glumes  3.2-6  x  0.2-0.4  mm,  linear-lanceolate,  subulate,  usu- 
ally X  as  long  as  than  the  second  glume,  narrower  than  second,  1-nerved;  sec- 
ond glumes  4.5-7  X  0.8-1  mm,  oval  to  oval-lanceolate,  3-nerved;  first  floret  5-9 

mm  long;  lemma  glabrous,  minutely  scabrous  towards  the  apex,  with  the  mar- 
gins and  apex  hyaline;  apex  2-awned,  the  apical  awns  0.7  mm  long;  awns  7-12 

mm  long,  weakly  twisted,  geniculate,  borne  on  the  dorsal  upper  third,  at  2-3 
mm  from  the  apex;  callus  pilose,  the  hairs  0.5-1  mm  long,  rachilla  1.7-3  mm 

long,  pilose;  paleas  about  6.5  mm  long,  2-nerved,  the  nerves  scabrous;  anthers 
1.2-1.8  mm  long;  ovary  hairy  near  the  apex.  Caryopses  hairy  at  the  apex. 

Anato/nyandmicromorphologjy.— Ligule  apices  truncate,  minutely  dentate 

with  hairs  and  papillate  cells,  the  epidermis  is  composed  of  rectangular  to  lusi- 
form  long  cells,  with  straight  side  walls;  short  cells  present;  dorsal  surlace  of 

the  ligule  densely  covered  with  hooks;  macrohairs  absent;  blades  V-shaped  in 
transverse  section,  symmetric,  slightly  keeled;  buUiform  cells  in  fan-shaped 
groups;  adaxial  side  with  rounded  ribs  and  furrows  less  than  one  hall  ol  the 

blade  thickness;  vascular  bundles  with  adaxial  and  abaxial  1-shaped  girders; 
marginal  sclerenchyma  not  well  developed;  abaxial  epidermis  with  fusiiorm 

long  cells  and  straight  side  walls;  short  cells  on  the  costal  zones  with  rectangu- 
lar and  sinuose  side  walls;  stomata  in  two  rows  near  the  costal  zones;  hooks 

present;  macrohairs  present  only  on  the  adaxial  epidermis. 
Distribution.— Western  Canada  and  United  States.  It  reaches  its  boreal 

distribution  at  Vancouver  (50°  55'N)  and  its  austral  distribution  in  California, 

U.S.A.  (34°N).  In  the  United  States  it  is  found  in  the  states  of  Vv^ashington,  Mon- 
tana, Oregon,  Idaho,  Nevada,  Utah,  Arizona,  and  California,  primarily  between 

47°  N  m  Washington  St.  and  34°  N  m  California. 
Comment,s.— Clayton  (1985)  transferred  I  cane,scens  to  HeHctotrichon,  prob- 
ably because  ol  the  presence  of  hairs  at  the  apex  of  the  ovary.  This  character, 

however,  is  also  present  in  the  following  species  of  Trisetum:  T.  amhiguum  Rugolo 
&  Nicora,  T.  cernuum  subsp.  cernuum,  T.  caudulatum  var  correae  Nicora,  T. 

durangense,  and  T.  longiglume  Hack,  var  longiglumc.  All  other  characters  in 
Trisetu  m  cernu  u  m  subsp.  cane.sxens  (hilum  punctiform,  lodicules  apically  lobed) 
distinguish  it  from  Helictotrichon  (hilum  linear,  lodicules  acute  at  the  apex). 
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The  strong  alf  mity  between  T.  ccrnu  urn  and  T.  cancscens  was  lirst  noticed 
by  Beal  (1896),  who  subordinated  T.  cancsccns  to  T.  ccrnuum  with  the  varietal 

rank^  Louis-Marie  (1928-29)  did  not  accept  Beat's  treatment  and  suggested  T. 
canesccns  was  allied  with  T.jlavcsccns  rather  than  with  T.  cernuum.  Neverthe- 

less, T.  flavcsccns has  glabrous  ovaries  and  caryopses  whereas  T.  cern  u  am  subsp. 
ccrnuum  and  7^  ccrnuum  subsp.  cancsccns  both  have  short  hairs  near  the  apex 
of  the  ovaries  and  caryopses. 

Specimens  e.xamined.  CANADA.  British  Columbia:  Kaslo,  Kooteiia\',  27  Juii  l*-)!  4,  Mi  Henry  9f.50  (US); 
It  May  1889,  Macoun  42  (US);  Vancouver  Island.  27 Jun  1887,  Mm  oun  HI  (US):  Viciniiy  of  Victoria,  2 

Jul  1908,  iVltKoun  iS\W85(US);  on  damp  soil,  1  ] Jun  1887.  \huoun  ."iJ  (US);  Viemity  ol  Victoiia.  18 Jun 
1908,  Macoiin  s.n.  ll  IS).  IL.S.A.  California;  San  Francisco,  liolandci  s.n.  (US):  Santa  Cruz,  1887,  Ander- 

son s.n.  (L.'S),  San  Bernardino  Co.:  San  Hernardmo  Mts,,  21  Jul  1902,  Abrcuns  2772  (P);  Mts.  near  head 

waters  of  the  Sacramento  River.  7300  il.  1  Sep  1882.  Prin^fe  s.n.  d').  Butic  Co.:  JonesviUe,  KiOO  m,  21 

Jul  1932,  CopclanJ  ,s.n.(CONC).  Inyo  Co.:  Pine  Creek,  Sierra  N'evad.t,  near  Round  Valley,  8000  It.  10  Jul 
1932,  I^nnin  .i.5.1?  t(  .ONC.),  Santa  Clara  Co.:  Congress  Springs,  shady  ravine,  22  Jun  1908,  tiilchcock 

264.5  (U.s);  \oseniiie  National  I'ark,  17  2t  ,Aug  1908,  HHchcock  ^.W  (US);  Angel  Island.  1,3  Apr  1901, 

/)(ivy6(S'99(US).  Marin  Co.:  Mt.  Tamalpais,  20  Apr  18^3.  Dt/w  1.3')  (US);  Point  Reyes  Penuisula,Jun-|ul 

KJOO,  nin'v()779(US).  Trinity  Co.:  I  le:Kl  ol  Rush  Creek.  20  )ul  1914.  )(((e.s  .136  (US);  Davis  Creek,  5Jul 

1894,  Davy  s.n.  (US).  Humboldt  Co.:  Ptueka,  Samoa,  open  woods,  fixed  dunes,  13  Jul  1915,  Hilchcotk 

13078  (US),  Syskiyou  C;o.:  Souih  Fork  of  Shasta  River.  Mount  Hddy,  Shasta  i-oresi,  11-12  Aug  1915, 

/;,i;,i;/os(()n  116,56  (US);  Dry  soil,  pine  and  cedar  wood.s,  lOJul  1927.  Swallcn  727  (US);  Buck's  Ranch, 

5000  fi.  1 3  Jul  1900,  /,ci/>cr_t; .5124  (US);  Near  seashore  m  unproiecied  places,  18(-)0-C-)7  Ccological  Sur- 
vey ol  Calilonia,  /iolc/n tier  6(^77  (US),  Idabo:  Moscow  Mcs.,  moisi  slope,  edge  of  woods,  8  Jun  1940, 

SwdUcn  60I6(US):  Coeur  D'Alcne  Mis..  950  m.  1  lul  1895.  l.ciberi_lB2  (US).  Latah  Co.:  m  open  woods, 

(-ijul  1804,  /'i|ier  b)24  (US),  Montana:  Belton,  Rocky  woods,  2Jul  1914,  Hik/iiDil;  1446  (P),  Mitclnock 

11222  (US);  H  Fork  of  Bittcrroot  River,  4-5  Aug  1908.  Chase  5208  (US),  Missoula  Co.:  Craniie  Creek 

drainage,  ca.  3,1  air  mi  SW  of  Lolo  Hot  Springs,  4480  ft,  18Jui  \98b,  Shelly  &Ki  ng ,1229  (US);  Binerroot 

Mts,,  shaded  place  m  pine  woods,  23-24  Jul  1908,  3900-4000  ft.  Chase  5196  (US):  Glacier  National 

Park,  damp  woods,  McDoiuild  Creek,  l.ittle  Kootenai.  5000  ft,  8  Jul  1914,  HUi  heoek  (1264  (US);  Co- 

lumbia Falls,  moist  places  in  dry  woods.  17  .Sep  1909,  Hid  iu  ocio  4946  (US),  Flalhcad  Co.:  1  3„/'4  mi  NF 

of  Rogers  Ranch,  Douglas  I  ir-lodgepole  pine  slope  ahove  C  'amas  C  jcck,  4000  ft,  5  Sep  1953,  Hermann 
12460  (US);  Columbia  Falls,  1892,  Wii/iflms  9,58  (US),  Nevada.  Amador  Co.:  18  Jun  189ft,  Hansen  1748 

(P),  25  Jun  1840,  Hansen  176,3  (P),  30  Jun  18^0,  Hansen  20cS\S  (P),  Oregon:  Sauvie's  Island,  May  I88(^ 
Howell  s.n.  (P);  Willamette  Slough,  31  May  1881,  Henvelis.n.  (P);  Crater  I. ake,  25  Aug  1902.  Cusieh  2976 

(P);  Columbia  River,  Bridal  Veil  to  Multnomah  Falls.  49-100  (t.  27-28  Jun  1908,  Cha.s-e4840(lJS).  Kla- 

math Co.:  moist  ground  in  pine  woods,  4  Jun  J 904,  Apple{\a(e  .il51  (US):  PonJand,  (bjul  1902.  Slu'Uon 

9.108H  (US);  Siskiyou,  21  Jul  U)t)8,  Hilcheoek  2925  (US),  Douglas  Co.:  exposed  rocky  summit  of 

Fiarshberger  Mt„6200  It,  1  3  mi  NW  Union  C  reek,  19  ]uJ  1955.  Hei  mann  II9779(US);  Hood  River,  1  Jul 

1908,  Hiteheoek  2757  (US);  Sheep  Rancli  Ixaween  Remote  and  C.uuas  Valley  19Jul  1908,  Hiteluock 

2859  (US);  Fort  Klamath,  low  ground,  open  wotxis,  29  Jul  1908.  I  rueheoek  .3005  (US);  Camas  Praine, 

Jul  1902,  Gri//i(/i.s  &■  Hunter  52  (US).  Utah:  Salt  Lake  Co.:  Salt  1  ake  Caty  Red  Butte  Canyon,  21  Jul 
1909,  Fiper  1906  (US),  Washington:  Clallam  c:o.:  Olympic  Mts..  Aug  1900,  Elmer  1944  (P  US);  1  lead  of 

Mainen  Creek,  Olympic  National  Forest,  5500  ft,  20Jun  1934,  Cli//  I06(US);  Olympic  Mts,.  Aug  1900, 

Elmer  1945  (P);  Washington,  18^8,  A.A.&E.C.  Heller  .]9.MhiP).  Grays  Harbor  Co.:  Montesano,  200  (t, 

1 1  Jun  1898,  A. A.  &■  l:.C.  Heller  .]9.]l  {?.  piS);  Columbia  River,  17  Jun  1883,  Suksdorfsn.  (P);  Washington 
Territory  1883,  Suksdorj  57  (US),  Klickitat  Co.:  dry  grounds,  Columbia  River,  17  Jun  1883.  SuksdorJ 

6 / 1  or  967  ( US);  Swam p  near  Seat  t  le,  10  May  1 890,  la  leoL I  ,s, n,  (US);  1 883,  Vasey  .30  (US);  1 889,  Va scy  s. n. 

(US);  Cascade  Mts.,  1889,  Vaseys.n.  (LIS);  1880,  SuksdorJ  1104  (US),  Klickitat  Co.:  Bmgen,  5  Jun  1919, 
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Suksdorf  10221  (US);  Seattle,  12  Jun  1891,  Piper  s.n.  (US);  Blue  Mountains,  23  Jun  1897,  Horner  540 

(US);  Browns  Island,  Friday  Harbor,  28Jun  1909,  Bcattie  3334  (US);  Dry  point,  SH  of  Friday  Harbor,  22 

Jun  1909,  Bcattie  3319  (US);  1883,  Vasey  19  (US);  1883,  SuksdorJ58  (US);  Mt,  Baker,  rocky  slope  on  up- 

per pass  of  Church  Mt.  Glacier,  11-12  Aug  1914,  Hitchcock  11633  (US).  Klickitai  Co.:  Mt.  Stuart,  Aug 
1898,  Elnierm3  (P,  US);  Blue  Mountains,  17  Jul  1897,  Horner  654  (US);  Blue  Mts.,  near  Walla  Walla,  29 

Jun  1899,  Shear  1612  (US);  Seattle,  Jun  1890,  Piper  s.n.  (US),  1889,  Piper  84.5  (US).  Chelan  Co.:  moist 

creek  bottoms  near  Leavenworth,  16Jun  1931,  Thompson  6752  (US).  Spokane  Co.:  east  of  Rockford, 

pine  woods  along  road,  20  Jun  1940,  Swallen  6242  (US).  Ferry  Co.:  moist  banks  of  Barnaby  Creek  at 

its  confluence  with  the  Columbia  River,  f290  ft,  30  May  1940,  Rogers  573  (US).  Kitsap  Co.:  Port  Or- 
chard, 29  May  1938,  U.yerdaml524  (US).  Chelan  Co.:  yellow  pine  slopes  of  Tip  Top,  4000  ft,  Thompson 

10785 (US).  Whitman  Co.:  near  Pullman,  Swallen  6242c (US);  Ashford,  wood  border,  7-11  Jul  1908,  Chase 

4947(US);  Hastern  Washington,  13Jun  1902,Gri//i(liS(S-G)(l()n  238(US).  Walla  Walla  Co.:  Blue  Mts.,  29 
Jun  1899,  Shear  1600  (US);  22  Jun  1893,  Chnid  s.n.  (US);  low  ground,  21  Jun  1897,  Suhsdorj  2665  (US). 

5.  Trisetum  flavescens  (L.)  P.  Beauv.,  Ess.  Agrostogr.  88,  153,  t.  18,  f.l,  1812.  Avena 
flavcscens  L.,  Sp.  Pi.  80. 1753.  Trisctariajlavcscens  (L.)  Baumg,,  Fnum.  Stirp.  TranssiU;  3:263. 1816. 

Rebentischia  jlavescensiL.)  Opiz,  l.otos  4:104. 1854,  nom.  inval.  Triseiaria J lavesccns (L.)  Marie, 

Bull.  Soc.  Hist.  Nat.  Afrique  N.  33(4):92. 1942,  nom.illeg.  horn. TYPE:  Herb.  A.  Van  Royen  no.9J3.7- 

4.58  (IJZCTOT^TE:  LINN-97.14,  designated  by  Cope  m  Cafferty  et  al,  Taxon  49:247.  2000). 

Trisetum  pralense  Pers.,  Syn.  Pi.  1:97.  1805.  Trisetum  j lavesccns  subsp.  pratensc  (Pers.)  Asch.  & 

Graebn.,  S\'n.  Mittelcur  Fl.  2:265. 1899.  Typf:  Europe. 

Perennials.  Culms  (20~)80-110  cm  tall,  glabrous,  with  2-5  nodes.  Leaf  sheaths 
shorter  than  the  mternodes,  glabrous  or  the  lower  ones  sparsely  pilose;  ligules 

0.5-2  mm  long,  minutely  dentate,  ciliate,  glabrous  dorsally,  truncate;  blades  (3-) 

100-160  X  2^4  mm,  flat,  glabrous  abaxially,  scabrous  and  sparsely  pilose 

adaxially.  Panicles  5-18  x  2-8  cm,  lax,  open  or  contracted,  golden-yellow,  bright. 

Spikelets  5-7(-8.5)  mm  long,  (l-)2-3(-4)-flowered;  rachilla  about  1.2  mm  long, 

pilose,  the  hairs  1-1.5  mm  long;  glumes  shorter  than  the  spikelet,  unequal,  bright, 

scabrous  on  the  keel;  first  glumes  2-4  X  0.1-0.2  mm,  linear-lanceolate,  subu- 

late, usually  about  one  half  of  the  length  ot  the  adjacent  floret,  1-nerved;  sec- 

ond glumes  4-6.6  x  1  mm,  oval-lanceolate,  3-nerved,  covermg  about  two  thirds 

of  the  adjacent  floret,  rarely  as  long  as  the  spikelet;  lemmas  4-6  mm  long,  sca- 

brous; apex  2-dentate  and  2-awned,  awned  dorsally  on  the  upper  1/3-1/4;  dor- 

sal awns  5-9  mm  long,  geniculate  and  twisted;  callus  with  short  hairs,  the  hairs 

about  0.5  mm  long;  palea  shorter  than  the  lemma,  hyaline,  2-nerved,  the  nerves 

scabrous;  apex  2-dentate  or  2-setulate;  ovary  glabrous;  anthers  2-3  mm  long. 

Caryopses  2-3  mm  long,  compressed,  glabrous;  endosperm  liquid. 

Anatomy  and  mic wmorphology.—Ligule  apices  composed  mostly  of  hairs, 
papillate  cells  only  rarely  present  (Chaffey  1994);  blades  m  transverse  section 

flat,  symmetric,  without  a  well  developed  keel;  adaxial  side  with  wide,  low  ribs; 

furrows  as  wide  as  the  adjacent  ribs,  less  than  one  hall  of  the  leaf  thickness; 

first  order  vascufar  bundles  with  adaxial  and  abaxial  girders;  smaller  bundles 

with  adaxial  and  abaxial  sclerenchymatic  strands;  marginal  sclerenchyma  very 

small;  buUiform  cells  in  fan-shaped  groups  of  5-7  cells  situated  at  the  bases  of 

the  furrows;  abaxial  epidermis  with  the  intercostal  zone  composed  of  rectan- 
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gular  to  slightly  fusiform  long  cells,  with  side  walls  slightly  undulate;  stomata 

in  two  rows  in  each  intercostal  zone;  prickles  present;  macrohairs  absent;  costal 

zones  with  short  cells  in  silico-suberose  couples  and  long  cells  shorter  and  nar- 
rower than  the  long  intercostal  cells. 

Dist  ribuf  ion —Canada  and  the  United  States.  Native  to  Europe,  T.flavescens 
was  introduced  in  North  and  South  America  (Argentina,  Chile).  This  species 

has  been  reported  m  Caliiornia,  Kansas,  Massachusetts,  Mississippi,  Missouri, 

New  Jersey,  New  York,  Oklahoma,  Vermont,  and  Washington  (Kartesz  1998). 

Specimens  examined.  CANADA.  Yukon:  Arctic  Coast  west  ol  Mackenzie  River  Delta,  e)Q°12'N,  1  kS"30'W, 
23-25  Jul  1938,  Poisild  7/22  (S).  U.S.A.  California:  Humboldt  Co.:  edge  of  field  at  Blue  Lake,  12  Jul 

1911,  I'racy  3^27 iVS).  Missouri:  Introduced  along  railroad  at  Coutney,  tijun  1891,  Bush  s.n  (LIS).  Vcr- 
tnoni:  Charlotte,  Fringk  242  (US), Jun  1978,  Ho.s/oni  s.n.  (US),  Washington:  Walla  Walla,  seed  larm,  31 

May  1900,  Leckenhy  I9a  (US). 

6.  Trisetum  montanum  Vasey,  Bull.  Torrey  Bot.  Club  13:118. 1886.  Trisetumcanescens 

unranked  moniaiium  (Vasey)  1  litchc,  Proc.  Biol,  Soc.  Wash.  41:1{")0.  1928,  Trisi'tum  spicatum 
subsp.  moi]tanum  (Vasey)  WA.  Weber,  Phytologia  33{2):106. 1976.  TvPi-:  U.S.A.  Nhw  Mf.xicO: 

San  Miguel  Co.;  l.as  Vegas,  Jul  1881,  G,R.  Vasey  s.n.  (isoiYPES:  NY-232365!,  NY-232368!,  NY- 
232369!,  US-817771,  US-1%8831,  US-8682711)- 

Triietum  argenteum  Scnbn.,  Bull.  Div.  Agrostol.,  U,S,D.A.  11:49-50,  f.  8.  1898,  nom.  illcg.  horn. 
Trisetum  .sheariiScribn., Cir.  Div.  Agrostol.  U.S.D.A.  30:8. 1901.  Gvaphephonimshcarii  (Scribn.) 

Rydb.,  Bull,  Forrey  Bot. Club  32(1 1):602. 1905.  Trisetum  montunutn  Vasey  var.  ,s/u-(irii  (Scribn.) 
Louis-Marie,  Rhodora  30:  213,  1928,  TYPE:  U,S,A.  Coi.ORAno:  below  Silverton,  among  rocks, 

Las  Animas  Canyon,  2700  m,  4  Aug  1897,  C.L.  Shear  T2IA  (HOl.OTYPE:  US-747299!;  ISOTYPF.s: 
US-7472981  US-747300!,  US-868267!). 

Tnsetum  nwnldnum  vm:  pih'sum  Louis-Marie,  Rhodora  30:212.  1928.  Typi-::  U.S.A.  New  Mexico: 
San  Miguel  Co.:  near  Cowels,  8200  ft,  26Jul  1908,  Standley  4,536  (HOIOTYPH:  CM;  ISOTYPHS:  US 

IragmexGlllS!), 

Perennials.  Culms  50-70  cm.  tall,  glabrous.  Leal  sheaths  shorter  than  the  inter- 
nodes,  glabrous  or  pilose;  ligules  about  3  mm  long,  truncate,  dentate,  glabrous 

dorsally;  blades  100-150  x  3-10  mm,  flat,  glabrous  or  pilose.  Panicles  10-24  cm 

long,  lax,  open  to  more  or  less  contracted;  rachis  and  pedicels  scaberulous.  Spike- 

lets  4.5—6  mm  long,  1-5  cm  wide,  2-3(-4)-f  lowered;  pedicels  up  to  2.5  mm  long; 
rachilla  about  0.8  mm,  pilose,  the  hairs  less  than  0.5  mm  long;  glumes  shorter 

than  the  spikelet,  uncc[ual,  thin,  hyaline;  first  glumes  3-3.5  x  0.4-0.5  mm,  lin- 

ear-lanceolate to  lanceolate,  about  two  thirds  the  length  of  the  second  glume,  1- 

nerved;  second  glumes  4-4.5  X  0.6-0.8  mm,  oval  to  oval-lanceolate,  3-nerved; 

lower  florets  about  4  x  0.6  mm;  lemmas  glabrous;  apex  shortly  two-awned, 

hyaline,  awned  on  the  upper  third  or  fourth,  approximately  at  1-1.5  mm  below 

the  apex;  awns  3.5-4  mm  long,  scabrous,  diversely  curved  but  not  strongly 
twisted  nor  geniculate;  callus  with  short  hairs,  the  hairs  about  O.i  mm  long; 

paleas  about  4  mm  long,  shorter  than  the  lemma,  2-nerved,  the  nerves  scabrous; 

apex  shortly  bisetulate;  lodicules  0.5-0.8  mm  long,  apex  bilobulate;  anthers  0.8- 

1.2  mm  long;  ovary  glabrous.  Caryopses  glabrous;  endosperm  scmi-fiquid. 
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Disfributzon— Canada  and  United  States.  Trisetum  montanum  occurs  in 

Arizona,  California,  Colorado,  Idaho,  Montana,  New  Mexico,  Utah,  and  Wyo- 

ming at  7500-11000  ft. 
Comments.— This  species  is  related  to  T.  cernuum.  Beal  (1896)  mentioned 

that  I  montanum  has  been  erroneously  interpreted  as  an  opened-panicle  lorm 
of  T.  spicatum.  Hitchcock  (1928)  considered  this  species  as  a  variety  of  T. 

canescens,  but  later,  (Hitchcock  1939, 1950)  treated  it  as  a  valid  species.  Hitch- 
cock (1950)  distinguished  it  from  T.  ca  ncscens  by  its  smaller  culms  with  shorter 

and  denser  panicles,  narrower  blades,  thinner  glumes  and  lemmas,  and  more 

delicate  awns.  It  also  differs  from  J.  cernuum  var  canescens  by  having  a  gla- 
brous ovary. 

Specimens  examined.  CANADA.  Alberta:  Waterton  Lakes  National  Park,  6000-7500  ft,  5  Aug  1950, 

Breiiungm39{Sl  30Jul  1950,  Brciiung  L39.'5.5(S); crevices  m  argillite  blull,  5600ft  Bertha  Lake  trail.W 
of  Waterton  Lake,  3  Aug  1956,  Hcvmann  I30S0  (US);  Banff  National  Park,  Johnson  Valley  Trail  Head, 

51°1574.6"N,  115°5r26.3"W,  1443  m,  3 Jul  2004,  Pelenon.  Saarela  &  Smith  IS397  (US).  Yukon:  3600  ft, 

upper  Rose  reiver  Valley.  17Jul  1944,  PorsiW&Breifung,;0468(S).U.S.A.  Arizona:  Mt.  Graham,  32°48'N, 
109°45'W,  9500  ft,  12  Aug  1934,  Kearney  &  Peebles  9970  (US).  Apache  Co.:  wet,  black,  loam  soil  near 

edge  of  Milk  Creek,  aspen,  yellow  pine.  Engelmann  spruce  association;  Milk  Canyon,  Escudilla  Moun- 
tam,  8  mi  H  ol  Nutrioso;  8500  ft,  24  Aug  1951,  Parker  7533  &  McClintock  (US).  California:  Yosemite 

National  Park,  Tioga  Pass,  14Jul  1926,  Krtui.s.s.n.  (S).  Colorado:  1892, PtKtcrson  s.n. (US);  8000-9000  ft, 

1875,  PaUerson  26  (US);  Rocky  Mts.,  40-41°S,  1868,  Vasey  636  (US);  Aspen  zone,  Silverpluine  Clear 
Creek  Canon,  10000  ft,  f8  Aug  1896,  Holm  s.n.  (S);  Idaho  Springs,  shady  canyon,  27  Aug  1895,  Shear 

720  (US),  28  Aug  1895,  Rydberg  2481  (US);  Twin  Lakes,  1873,  Wolfe  669  (US);  Animas  Canyon  below 

Silverton,  9100  ft,  open  rocky  slopes,  in  moist  sandy  soil,  4  Aug  1897,  Shear  1218  (US);  Near  Pagosa 

Peak,  11  Aug  1899,  Baker95CilJ5)\  Ouray.sprmgy  ground,  above  Box  Canyon,  30-31  Aug  1906,  UUch- 
cock  2229  (US);  Around  Minnehaha,  Pikes  Peak,  3  Sep  1906,  Hitchcock  2330  (US);  2600  m,  13  Aug 

1901,  ft:  &  PS  Clements  261  (US);  Jack  Brook,  above  Minnehaha,  lower  slopes  of  Pikes  Peak,  8800  ft,  f  4 

Aug  1924,  Bacigalupi  s.n.  (US);  Castle  Canyon,  near  Minnehaha,  10000  ft,  f6  Aug  1913,  Dachkowski- 
Stokcss.n.  (US).  Chaffe  Co.:  Buena  Vista,  Cottowood  Lake,  7700  It,  15  Aug  1916,  Shear  1001  (US).  Clear 

Creek  Co.:  Rocky,  wooded  slope,  Chicago  Creek,  9000  ft,  4  Sep  1944,  J.H.  Ehlers  &  I..S.  Ehlers  8297 
(US).  Gunnison  Co.:  Gothic,  road  tojudd  Falls  lookout,  IJul  1954,  Wilkens  10084a  (US);  Saguache  and 

Hinsdale  Cos.,  Gunnison  Basin,  damp  lodgepole-pine  woods,  valley  of  the  Slate  River,  about  tour  mi 

N  W  of  Crested  Butte,  13  Jul  1960,  Barrell  10260  (US).  Hinsdale  Co.:  E  facing  slope  of  Wager  Gulch,  a  f- 
2  mi  S  of  the  road  up  the  Lake  Fork  and  some  6  miles  SW  of  Lake  San  Cristobal,  10800  ft,  14  Aug  1965, 

Barrel  &  Spongherg270a-65 {{JS);  mountains  near  the  head  waters  of  Clear  Creek,  near  Empire,  8500— 
11000  ft,  6 Sep  f892,  Patterson  s.n.  (US);  Athens,  Rocky  Mts.,  1862,  Hall  .s.n.  (US);  Pen  Gulch,  1884,  Vasey 

s.n.  (US);  Colorado,  1878, Jones  s.n.  (US);  South  Park,  1873,  Wolf&  Rothrock  s.n.  (US);  Idaho  Springs,  28 

Aug  1895,  Rydberg  2481, 2491  (US);  Pikes  Peak,  moist  soil,  10000  ft,  24  Jul  1896,  Williams  2223  (US); 

Moist  soil,  in  shade  along  stream,  Spanish  Peaks,  25Jul  1928,  Swallen  1296  (US);  Rocky  fir  wood.  Dark 

Canyon,  trail  to  Cameron's  Cone  from  Calfway,  9000  ft,  28  Aug-3  Sep  1908,  Chase  5320  (US);  Near 
Pagosa  Peak,  9000  ft,  Aug  f899.  Baker  223  (US);  Moist  woods  near  Pagosa  Peak,  8  Aug  1899,  Baker  27 

(US);PikesPeak,  14Jul  1896,  Wil/idms  2177  (US);  Georgetown,  17-20  Aug  1895,  Rj/filvrg 2394  X  (US); 
Garland,  moist  shady  gulch,  30  Jul  1900.  CL  &  Wm  Shear71  (US);  Idaho  Springs,  moist  soil,  mountain 

side,  27  Aug  1895,  Shear  718  (US).  La  Plata  Co.:  spruce  woods  near  Lewis  Creek,  2  mi  W  of  Eagle  Pass, 

La  Plata  Mountains,  1 1000  ft,  14  Aug  1936,  Rollins  1522  (US).  Idaho:  Payette  National  Forest,  9  mi  E  of 

McCall,  fi-cc|uent  in  loam  soil,  Pinits,  Pseudotsuga,  Larix  forest  across  stream  from  Lake  Fork  camp- 
site,12Jul  1953,  Holmgren  &  Tillet  9561  (US);  Montana:  Glacier  National  Park,  McDonald  Creek  and 

Little  Kootenai,  17  Jul  1914,  Hitchcock  1441  (S).  Madison  Co.:  m  aspens,  Cottonwood  Road,  Gravelly 
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Range,  12  Jul  IQ40,  SwaJlcn  6509  (US).  New  Mexico:  17-21  Aug.  1915,  Hitchcock  H45(S);  Mts  ol  Las 

Vegas,  1881,  Viiscy'IKP);  Las  Vegasjul  1881,  VtJ.so  s.nAV):  Vicinity  of  Santa  Fe,  Sandia  Mt..  3200  m,  19 
Aug  1926,  AiM-nc  &  Bciu-dict  16376  (P).  Taos  Co.:  Rid  Pueblo,  8.500  II  11  Aug  1910,  Wooton  s.n.  (US). 
San  Miguel  Co.:  intiuin  Cjvek,  Santa  Fe  Forest,  2400  m,  16  Aug  1923,  li^^^lcston  19051  (US);  Clouderoft, 

rich  soil,  open  pme  woods,  17-21  Aug  1915,  HitchcocI;  l.32S7(US);  Pecos  River  National  Forest,  Winsor 
Creek, 8500 ft,  28Jul  1908, Standlcy  4576 (VJS);  Sandia  Mountauis,  Las  Apuestas Canyon,  in  woods, 7900 

li,  in  woods,  /;7li,s 40 (US).  Uiah:  Wasatch  Mt.,  2700  m,  4  Sep  1907,  Tidestmm  482~a  (S);  Abajo  Mts.,  near 

Spring  c;reek,  2700-  3000  m,  17-20  Aug  1911,  R\dher}:,&  Giinctt  9S25(US). 

7.  Trisetum  orlhochaelum  Hitchc,  Amen  J.  Bot.  21:134, 1.3.  1934.  Typi:  U.S.A.  Mon- 

tana: Missoula  Co.:  Bincrroot  Mts.,  near  Lolo  1  lot  Springs,  collected  in  boggy  meadow,  23-24 
Jul  1908,  A.Clu(,',c5i290lOLOT\Ti::US-1535753!). 

Perennials.  Culms  up  to  110  cm  tall,  glabrous,  with  3  nodes,  erect.  Leaf  sheaths 

glabrous;  ligules  1.5-3.4  mm  long,  truncate,  dentate  to  erose,  sparsely  ciliate; 
blades  80-200  x  3-7  mm,  flat,  scabrous.  Panicles  17-19  x  2-3  cm,  lax,  the 

branches  in  distant  whorls;  rachis  glabrous.  Spikelets  6.5-9  mm  long,  2-  or  3- 

flowered;  pedicels  2-4  mm  long,  scabrous;  rachilla  1-1.5  mm  long,  hairy,  the 
hairs  up  to  2  mm  long;  glumes  shorter  than  the  spikelet,  1/2-3/4  as  long  as  the 
spikelet,  unequal;  first  glumes  4-6  x  0.4-0.6  mm,  lanceolate,  1-nerved;  second 

glumes  5-6.5  x  1-1.2  mm,  oval-lanceolate,  3-nerved;  first  floret  5-6  mm  long, 

the  upper  ones  4.5-4.7  mm  long;  lemma  glabrous  to  slightly  scabrous,  obscurely 
5-nerved;  apex  bidentate,  awned  dorsally  on  the  upper  third  or  fourth,  about  1 .5 
mm  Irom  the  apex;  awn  3.5—4  mm  long,  nearly  straight,  scabrous,  purple;  cal- 
l  us  obtuse  with  short  hairs,  the  hairs  0.3-0.4  mm  long;  paleas  4-5.5  mm  long,  as 
long  as  3/4  the  length  of  the  lemma,  hyaline,  2-nerved,  the  nerves  scabrous; 

anthers  0.8-1  mm  long;  ovary  densely  hairy  at  the  apex.  Caryopses  not  seen. 
Anatomy.— Leaf  blades  in  transverse  section  expanded,  flat  or  U-shaped, 

the  keel  not  well  developed;  adaxial  surface  with  low  ribs,  the  furrows  between 

them  as  wide  as  the  ribs;  median  vascular  bundle  with  sclerenchyma  strongly 
developed  towards  the  keel  and  adaxial  girders  Lshapcd;  first  order  bundles 

w4th  adaxial  and  abaxial  girders,  alternating  with  second  order  bundles  with- 
out sclerenchyma  associated  with  strands  in  both  epidermises;  marginal 

sclerenchyma  small;  bulliform  cells  inconspicuous;  abaxial  epidermis  with  in- 
tercostal zones  composed  of  fusiform  long  cells;  stomata  in  two  rows  in  each 

intercostal  zone;  costal  zones  with  long  cells  narrower  than  intercostal  long 
cells;  short  cells  with  sinuous  walls;  inacrohairs  absent. 

Distrj  hut  ion.— Endemic  to  the  United  States,  known  only  from  northwest- 
ern Montana. 

Commcnls—Triscium  orthochactum  is  easily  recognized  by  its  nearly 
straight  awn.  It  is  closely  related  to  T.  cernuum,  m  having  a  lax,  open  inflores- 

cence with  the  glumes  shorter  than  the  spikelet  and  a  hairy  ovary. 

Specimens  examined.  U.S.A.  Montana:  Missoula  Co.:  Bitterroot  Mts.,  Granite  Cvcck  drainage,  SW  of 
Lolo  1  lot  Springs,  Lot  Granite  Creek  Rd.,  about  2  mi  S  ol  junction  with  roati  4209,  4480 11, 18  lul  1986, 
Shelley  &Kui}^1230{VS). 
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8.  Trisetum  projectum  Louis-Marie,  Rhodora  30(359):217-218.  1928.  Tnsctum 
cernuum  Tnn.  var.  p raject  urn  (Louis-Mane)  Beetle,  Leail.WBot.  4:228. 1946.  Trisclum  spicalum 

(L.)  K.Richt,  var.  projectum  (Louis-Mane)  J.T.  Howell,  Wasmann  J.  Biol.  37(12):22.  1979.  Type 

U.S.A.  Calii-ORNIA:  Fresno  Co.:  .Sierra  Nevada,  Dinkey  Cr.,  5300  ft,  25  Jun  1900,  H.  M.  Hall  &  H. 

P.  Chayuikr359  (HOi.t)TYFF.:  UC:  lsOTYPHS:  GH,  NY,  US-390573!). 

Perennials,  caespitose.  Culms  35-90  cm  tall,  glabrous;  nodes  2.  Leaf  sheaths  pi- 

lose; ligules  0.35-1.5  mm  long,  oval,  dentate  and  ciliate  at  the  apex,  densely  pi- 

lose dorsally;  blades  80-130  x  2-3  mm,  flat,  soft,  involute  towards  the  apex, 

densely  pilose  on  both  surfaces,  the  hairs  about  1.2  mm  long.  Panicles  9-23  x  2- 

3  cm,  spiciform,  interrupted,  with  short  ascending  branches,  exserted,  pale-yel- 

low, shiny;  rachis  scabrous.  Spikelets  6-6.5  mm  long,  2-flowered,  open  at  the 
apex;  pedicels  scabrous;  rachilla  about  1.5  mm  long,  pubescent,  the  hairs  about 

0.5  mm  long;  glumes  acute,  translucid;  first  glumes  5-5.5  x  0.5-0.7  mm,  as  long 

as  or  shorter  than  the  spikelet,  1-nerved;  second  glumes  6.5-8  x  0.8-1  mm,  longer 

than  the  spikelet,  3-nerved;  first  florets  about  5  mm  long;  lemma  glabrous,  deli- 
cate and  hyaline;  apex  endmg  \n  two  setae  about  1  mm  long;  awns  about  5.5  mm 

long,  borne  on  the  upper  third  at  2  mm  below  the  apex,  not  twisted  nor  genicu- 

late, diversely  curved;  paleas  about  3.5  mm  long,  shorter  than  the  lemma,  2- 

nerved,  the  nerves  scabrous;  apex  2-dentate;  lodicules  0.6-0.8  mm  long;  apex  2- 

lobulate;  anthers  1-1.5  mm  long;  ovary  glabrous.  Caryopses  not  seen. 

Anatomy  and  micromorphology.—\-igu\t  apices  with  stiff  hairs;  ligule  epi- 
dermis composed  of  long  cells  with  straight  walls,  prickle  hairs  and  macrohairs; 

short  cells  and  stomata  not  observed;  blades  in  transverse  section  expanded, 

flat,  keeled;  ribs  present  in  both  sides,  rounded,  low,  separated  by  wide  furrows; 

first  order  bundles  with  I-shaped  girders;  second  order  bundles  alternating  with 
the  first  order  bundles,  with  or  without  sclerenchymatous  strands;  marginal 

sclerenchyma  very  small;  buUiform  cells  inconspicuous;  macrohairs  present 

in  both  epidermises,  abundant;  abaxial  epidermis  composed  of  long  cells  some- 

what fusiform,  with  straight  lateral  walls;  intercostal  short  cells  absent;  sto- 
mata in  four  rows  in  each  intercostal  zone. 

DLs'^ri  but  ion. —Endemic  to  the  United  States  (California,  Montana,  and 
Nevada).  This  is  the  first  report  of  T.  projectum  lor  Montana. 

Com  nient:^— Trisetum  projectum  has  been  treated  as  a  variety  of  T.  ca  nesccns 
(Hitchcock  1950),  T.  cernuum  (Beetle  1946),  and  T.  spicatun^  (Howell  1979). 

Trisetum  projectum  differs  from  T.  cernuum  subsp.  canescens  by  having  glabrous 

ovaries  and  spiciform  panicles.  Louis-Mane  (1928-29)  noted  that  T  projectum 

had  been  mistaken  for  I  canescens,  from  which  it  differs  by  its  denser,  inter- 

rupted, bright  and  pale-yellow  panicles,  glabrous  lemmas,  pilose  blades,  and 
glabrous  ovaries.  Hitchcock  (1950)  considered  T.  projectum  to  be  a  synonym  of 

T.  canescens  because  he  thought  there  were  intermediate  lorms,  however, 

spiciform  panicles  and  the  glabrous  ovaries  are  consistent  characters  of  the 

former  species.  Trisetum  projecfum  differs  from  Tspicatumhy  having  less  dense 
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panicles,  glabrous  culms  below  the  panicles  (hairy  in  T.  spicatum),  and  very 

unequal  glumes,  first  glumes  narrower  than  the  second  (glumes  subequal  in 

width  in  T  spicatum),  and  second  glumes  usually  longer  than  the  spikelet 

(shorter  than  the  spikelet  in  T.  spicatum).  Howell  (1Q79)  separated  7'.  projcctum 
from  T.  spicatiim  by  its  densely  pubescent  or  velutinous  loliage. 

Specimens  examined.  U.S.A.  California:  two  ini  NH  ol  Mather,  on  trail  to  Cottonwood  Meadow,  dry 

wood.s  of  Pinii.s  poDdcwsa  and  Quocus  kdlogu.  5500  it,  9  Jul  1047,  Stchhinsjr.  3827 (US); Soda  Springs, 

^)  Aug  1001.  Kennedy  &lh)lcn  264,  265  (US);  Sequoia  National  Forest,  mountain  meadow,  15 Jul  1927, 
Swallcn  79lHUS),  above  Cahoon  Meadow,  16  Jul  1^27.  Swallcn  797 (US);  Lake  Tahoe  Region,  OOO  ft,  25 

Jul  tQ07,  Pendleton  &Reed  /247(US);  Near  Donner  Creek,  vicinit)'  of  Truckee,  14-16  Jul  1013.  Hitchcock 

10,500  (US);  Yosemite  National  Park,  Upper  l.oyall  Canyon,  0500  ft,  17-25  Aug  1008,  Hiubcock  3307 

(US);  Tahoc,  open  dry  woods,  6225-7000  ft.  5  Aug  1008,  Hitchcock  3082  (US).  Lake  Tahoe,  Jul  1901, 

Hitchiock  s.n.  (US);  Southeastern  ('alitor  nia  to  .Southern  LUah,0400  ft.  1087.  Pur/iii.s. 5264  (US);  Sierra 
Nevada,  near  Donner  Lake,  1865,  Tovrcy  584  (US);  Summit  Lake,  6605  ft,  27  Aug  f048.  H  &  V.  Bailey 

29241)  (US);  Yosemite  Valley  4060  ft,  5  Jul  1900,  Jepson  3136  (US);  dry  woods  along  Line  Creek,  Hun- 
I  ingfon  1  akc,  23Jul  1023,  Swallen  853  (US).  Montana:  Spanish  Creek  Basin,  moist  woods,  I6jul  1896, 

WiUunns 20bO (US). Nevada:  Glenbrook,  Lake  Tahoe.  6000-8000  It,  8  Aug  1008,  Hitihcock 3184  (US). 

9.Trisetum  sibiricum  Rupr.,  Beitr.  Pllanzenk.  Russ.  Rciches  2:65.  1845.  Avena 
nipiechtil  CliMseb.,  Fl.  Ross.  4(1]):418.  1852.  Irisetuiu  lupycchtii  (Griseb.)  Steud.,  Syn.  P\. 

Glumac.  1:226. 1854,  none  superfl.  Triseluni  fhivesiOis  \'ar.  ̂ ibiricum  (Rupr.)  Ohwi,  Bot.  Mag. 

(Tokyo)  45  (532);102.  1031.  Tiisetum  hijuluni  subs|-),  sihincum  (Rupr.)  T.  Koyama,  Grass.  Jap. 
Neighb.  Reg.  533,  1087.  Tyim::  MALAYA.  ZemKa  tundra  (l.l  c  roTYPR:  LE,  designated  by  Tsvelev 

p,  384,  1983  as  "Teira  parva  Samojedorum,  1 1.  Belaja,  leg.  Rii|Treeht"). 

Ttisetun]  sihinctim  subsp.  litorcile  Rupr  e.\  Roshev,  ]z\:  Bot.  Sada  Akad.  Nauk.  SSSi'l  21:00.  1022. 

Trisfdim  sihiricum  var  litonile  (Rupr.  ex  Roshev.)  Rupr  ex  Roshev.,  Fl.  URSS  2:254  1034. 

Trisei  un\  litonile  (Rupr.  ex  Roshev.)  Czer,  Sosud.  Rast,  SSSR  390,  1081.  hom.  illeg,  Tvi'i::  RUS- 

SIA, l.itt.  Oeeani.,  glac.  Kambalnitza,  Peninsula  Kanin,  Ui-14  Aug,  Rupvecht  s.n.  {u-x.icnwii: 
LE,  designated  by  Tsvelev  p.385.  1083;  isoLECTOTYPi::  LE). 

Perennials  with  small  short  rhizomes.  Culms  16-40(-100)  cm  tall,  erect,  gla- 

brous below  the  panicles,  nodes  4,  glabrous  or  subglabrous.  Leaf  sheaths  gla- 

brous, ciliate  at  the  apex;  ligules  1-1.5  mm  long,  truncate,  dentate,  ciliate,  dor- 

sally  glabrous;  blades  25-150  x  1.5-4  inm,  flat,  glabrous  abaxially,  scabrous  to 
sparsely  pilose  adaxially,  ciliate  at  the  margin,  with  prominent  adaxial  ribs. 

Panicles  3-5.5(-20)  x  1.5-2.5  cm,  contracted,  not  spiciform,  golden-yellow,  not 

very  dense,  bright,  somewhat  lax  and  drooping;  rachis  glabrous,  Spikelets  7-9 

m  m  long,  2-  or  3-f  lowered;  pedicels  scabrous;  rachilla  1.2-1.4  mm  long,  densely 

hairy,  the  hairs  0.5-2  mm  long;  glumes  shorter  than  the  spikelet  or  the  upper 
gl umes  equaling  the  1  lorets,  unequal  both  in  length  and  width,  hyaline  towards 

the  apex;  first  glumes  (2.5-)4.5-5.5  x  0..3  mm,  linear-lanceolate,  1-nerved;  second 

glumes  (4.5-)6.8~7  x  0.8-1  mm,  oval-lanccolatc,  3-nerved;  first  florets  5-8  mm 
long;  lemma  glabrous,  keeled,  dorsally  scabrous  only  along  the  midnerve;  apex 

ending  in  two  setae;  callus  with  hairs  about  0.2  mm  long;  awns  6—8  mm  long, 

borne  dorsally  on  the  upper  third  ol  the  lemma,  twisted,  1  or  2  times  genicu- 
late; paleas  about  6  mm  long,  shorter  than  the  lemma  in  the  lower  florets,  longer 
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than  the  lemma  in  the  upper  florets,  almost  smooth  on  the  nerves;  apex 

bisetulate;  lodicules  about  0.8  mm  long,  trilobulate  at  the  apex;  anthers  2-2.5 
mm  long;  ovary  glabrous.  Caryopses  not  seen. 

Chromosome  number— 2n  =  14  (Tateoka  1967, 1978;  Frey  1992, 1993). 

Anatomy  and  micromorphology.—Ligule  apices  composed  of  bans  and 
papillate  cells;  ligule  epidermis  composed  of  long  cells  with  straight  lateral 
walls;  prickle  hairs,  macrohairs  and  stomata  not  observed;  blades  in  transverse 

section  expanded,  V-shaped,  with  low  and  rounded  ribs;  furrows  less  than  one 
half  of  the  leaf  thickness;  abaxial  surface  without  ribs;  median  bundle  with  a 

sclerenchymatic  strand  at  the  keel;  first  order  vascular  bundles  with 

sclerenchymatic  I-shaped  girders;  second  order  bundles  free,  alternating  be- 
tween the  first  order  bundles;  marginal  sclerenchyma  very  small;  bullitorm  cells 

not  forming  well  defined  fan-shaped  groups;  abaxial  epidermis  composed  of 

fusiform  long  cells  with  straight  side  walls;  short  intercostal  cells  absent;  sto- 
mata present;  prickle  hairs  and  macrohairs  not  observed. 

Distrihution.—Trisetum  sihiricum  is  found  in  Alaska  (U.S.A.)  and  Yukon 

(Canada)  between  68°  and  63°  N  and  from  the  Bering  Strait  to  Yukon.  It  is  also 

widely  distributed  in  Asia  (Central  Asia,  Siberia,  Mongolia,  China),  and  Occi- 
dental Europe  (Frey  1992). 

Comments.''Trisctum  sihi  ricum  has  been  treated  by  some  authors  as  a  va- 

riety of  T.flavescens.  The  characters  that  separate  both  species  were  clearly  es- 
tablished by  Frey  (1992)  who  mentioned  the  lower  sheaths  pubescence,  leaf 

blade  width,  prominent  venation  of  the  blades,  awn  geniculation,  and  color  of 

the  panicle  to  differentiate  this  species  from  T.flavescens.  In  addition,  T. 
sihiricum  has  lemmas  that  are  scabrous  only  along  the  midnerve  in  contrast  to 

the  unilormly  scabrous  lemmas  of  T.jlavesccns. 

Specimens  examined,  U.S.A.  Alaska:  Brooks  Range,  Lake  Peters,  24-26  Aug  1Q60,  Hulicn  s.n.  (.Sj;  I'orc 

Clarence,  b5=03'N,  18Jul  1870.  Kjdlmau  s.n.  (S):  NW  Coast,  Ogotoruk  Creek,  30-31  Jul  IQtiO,  Hitltcn 

s.n.  (S);  Bering  Strait  District,  Cape  Thompson,  68°08'N,  165°57-5Q'W,  sea  level  to  800  it,  top  ot  bird 

clilTs,  27  Jul  1959,  Johnson,  Vicicck  &  Melchior  .534  (US);  vicuiity  of  Ogotoruk  Creek,  68°05-12'N, 
165°30-48'W,sea  level  to  1000  ft,  20  Aug  1960,  H.K,  &  H.P.  Mckhwr286a  (US);  Ogotoruk  Creek  Dram- 

age,  68°0'5-12'N,  165°32-47'W,  sea  level  to  1000  ft,  soltfluction  slope,  5  Aug  1960, Johnson  Rj~130  (US); 
Teller,  Port  Clarence,  Bering  Strait,  6-20  Aug  1949,  Scamman  5410  (S);  Port  Clarence,  22-26  Jul  1879, 

Kjellman  .s,n.  (S);  Seward  Peninsula,  65°16'N,  166°20'W,  24  Aug  1926,  A.E.  &  R.T.  Porsild  s.n.  (S);  Norton 

Sound,  Volcanic  hills  behind  Pastolik,  63°08'N.  163''W,  1000  ft,  21  Jul  1926,  A.E.  &  R.T.  Poisild  89.", (S); 

White  Mts„  900  m,  I  Jul  1953,  GjcierevoK  2.94(S);  UkmyikCreek,  68°43'N,  165H5W,  1  Aug  I960,  Vicrcck 
& Buckndl  s.n,  (S),  68°43-47'N.  165°45-166°12AV.  sea  level  -  2000  ft.  1  Aug  I960,  Vie)-CLk  &  Buckncll 
4436  (US). 

10a.  Trisetum  spicatum  (L.)  K.  Richt.  var  spicatum.  Pi.  Eur.  1:.'59. 1890.  Auaspicata 
L.  Sp.  PI.  1:64.  1753.  Airu  siihs/nYufu  L.,  Syst.  Nat,  cd,  10,  2:873, 1759,  nom.  illeg.  superfl.  Avena 
airoides Kocler,  Descr.  Gram.  298, 1802,  nom.  illeg  superfl.  Triselum  suhspicatumU-.)  P.  Beauv, 

F.ss.  Agrosl,88, 149, 181 2,  nom,  illeg,  superfl,  Tnsvlaria  airoidL's  (Koeler)  Baumg,,  Hnum,  Stirp, 
Transsilv  3:265. 1816,  nom,  lUeg,  superfl.  In se turn  ciinn(:ies(Koeler)  R  Beauv,  ex  Roem.  &Schult., 

Syst.  Veg.  2:666. 1817,  nom.  illeg,  superfl,  Koeleria  subspicala  (L.)  Reichb.,  Fl.  Germ.  lExcurs.  49. 
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1830,  nom,  illcg.  su|ierfl.  Koclci  ui  spiciUn  Rcichb.  ex  Willk.  &  l.angc.  Prodr  Pi,  1  iispan.  1:72, 

1861,  nom,  inval.  I'nsctana  spicata  (I.)  PaLuicro,  Anales  Jard.  Bot.  Madrid  9:516.  1939.  TYPE: 
SWKDHN.  Lapi  AND:  1732,  Lin/Kft-u.s.s.n.  [Li£t.K)TVi'i;:  designated  by  Edgar  &  Conner,  in  Edgar 

p.  536  (1998),  !,INN-85.7!;  LSOTYPH:  S!i. 

Ti'isclum  DioUc  Kunih,  Re\-Gi'am,  1:101, 1829,  nom,  no\'„  as  comb.,  but  basion\'m  horn,  illcg.  A\'riui 

mollis  Michx.,  Pi,  Bor,  Amer,  1:72,  1803,  nom,  illcg.  hom  Tiisi-liim  ̂ iibspuaUim  var  luollc 
(Kunth)  A,  Gray,  Manual  ted.  2)  572.  1856.  Rupestnna  puhcsccns  Prov.,  Fl.  Canada  689.  1862. 

Trisctiiin  spiaitum  var  moUe  (Kunth)  Beal,  Grass,  N.  Amer,  2:377.  1896.  Trisetum  'ipicatum 

subs]y  mt^tlc  (Kunth)  Piper,  CA.intr,  U.S.  Natl,  ilcrb.  11:125.  1906.  7ri,sc(iu)i  spicdinm  var, 

fiiu/Knixi!  .St. John,  Fl,  S,F.  Washington  62,  1937,  nom.  superll.  Koclcriti  aincscci]^  Ibrr.  ex 

Trin.,  Mem.  Acad.  Imp,  .Sci,  Sainl-Petersbourg,  Ser,  6.  Sci.  Math.,  Sccondc  Pt.  Sci.  Nat,  4,2(1):13, 
1836,  nom.  inval.  Trisctiim  spuulum  subsp.  nwllc  (Michx)  Hultcn,  Svcnsk  Bot.  Tidskr  33:216. 

1959,  isonym.  Tvci;:  CANADA:  Am.  Bor,  bcik  Spicn^cl  (syntypi-:  LF-TRlN-1927.02!);  anony- 

mous s.n.  (SYNTYPI-;:  US-865596  Iragm.b;  Montreal,  h'iichaux  s.n.  (sYNTYPH:  P!;  US-photo  ex  P!). 
Mcliai  irijloni  Bigelow,  New  England  J.  Med.  Surg.  5:334,  1816.  Trisclum  tnflorum  (Bigelow)  A. 

I.ove  &  D.  Love,  Univ  Colorado  Stud.,  Ser,  Biol.  17:7. 1965.  Type  U.S.A.  New  Hampshire:  Mt, 

Washington,  Aug,  ;•'.  BthHl  s.n. 
Tnsclum  nivcnlandiium  Steud.,  Syn,  Pi,  Glumac.  1:228.  1854,  TYPE:  GREENLAND:  prope 

Friedriehstal,  Ed  Hohcnachct  s.n.  (IIOI.OTYI'E:  P;  iscnYPl-.s:  US4ragm,  ex  P-STEUD-435!,  US- 
867624  fragm.  ex  LED, 

Insctiim  Idbuidoiicun-i  Steud,,  Syn,  PI,  Gumac.  1:228.  1834.  TYPE:  CANADA:  Labrador  1  lopcdale, 

1846-1848,  Allvwbt  .s.n,  (1  lOi.tvi  ype:  P;  isOTYPE:  US-lragm.  ex  P-STEUD-438!). 

Trisetum  sidispicatum  viu:  /tixius  Latrge,  Consp.  Fl.  Groenland.  164. 1880.  Trisetum  spicatum  var. 

Icixiu.s-  (Langc)  l.mdm.,  Skand.  Fl.  2:175.  1926,  Tri.scfum  spicatum  var.  laxius  (Lange)  Louis- 
Marie.  Rhodora  30:239.  1029  TYPE:  GREENLAND:  1  lolstensborg. 

Irisctnmsubipicaium  var  villosissimum  l.ange.C.onsp,  Pl.Grocnland.l64. 1880.  Trisetum  spica(um 

var  villosissimum  (Lange)  Louis-Marie,  Rhodora  ]0:239.  1929.  Type:  GREENLAND:  Sermilik, 

Bredejjord  s.n.  (SYNTYPli:  ?);  Julianehaabs  Distr,  Kornciup  s.n.  (sYNTYPl-:  ?);  Gl.  Egedesmmde, 
Jensen  .s.ii.  (SYNTYPE:C). 

Trisetum  bntlonii  Nash,  Bull.  New  York  Bot.  Card.  1(5):437. 1900.  Tri.setum  .spicaJum  var  britlonii 

(Nash)  Lotus  Marie,  Rhodora  30:239. 1939.  TYPE:  U.S.A.  MICHIGAN:  Marquette,  Picnic  Island,  19 

Jul  188  3,  N,  b.Bniton  .s.n.  ((IOLc)TYPE:  NY-431708!;  LshType:  US-lragm.  cx  NY!J. 

7ri,sc(inM  uhiskitnum  Nash,  Bull.  New  York  Bol.  Ciard.  2(6):155-L5(y  1901  iriselun]  spitulum  var, 

akiskanum  Make  ex  Louis-Marie,  Rhodora  30:239. 1929.  Tnsetum  spicatum  subsp.  alaskanum 
(Nash)  Hulten,  Svcnsk  Bot.  Tidskr  53:210. 1959.  Type:  CAN  ADA, Yukon:  Skagway  28  Aug  1899, 

R.S.  Williams  s.n  (i  loi  trrvPE:  N  Y-43170>9!;  isOTYPE.s:  S-fragm,  &  photo  ex  NY!,  US-377013!), 
TrLscf  iinKoneriiYnHonGancL  Bull.Soc,  Bot,  France  49:182, 1902. TYPP::U.S.A.COLtiKADOand  Idaho 

(SYNTYPES:  ?). 

Trisetum  congdonii  Scribn,  &  Merr,  Bull,  Torrcy  Bot,  Club  29:470.  1902,  Irisetum  sjucalitm 

unranked  congdonii  (.Scribn,  &  Merr)  Huchc,  Proc.  Biol.  Soc.  Wash,  41:160,  1928,  Insetum 

spicatum  subsp.  congdonii  (Scribn.  &  Merr)  Hulien,  Svcnsk.  Bot,  Tidskr  33:218,  1939.  TYPE: 

U.S.A.  CaeiforniA:  Mariposa  Cyy:  Shadow  Lake  Trail,  18'->9,  j.W,  Conv^don  s.n.  (hoeotypf.,  US- 
81772!:  i.soTYPE:GH). 

'Insetum  maius  (Vasey)  Rydb..  Bull.  Colorado  State  Univ.  Exp.  Sta.  100:34,  1906,  7)-i.sf(nni 
subspicat  urn  unranked  major  Vasey  ex  Rydb.,  Bull.  Colorado  State  Univ.  Exp.  Sta.  100:  34. 1906, 

nom.  mval.  Irisctum  suhspicatumvar.  mojor  Vasey,  Bull.  Colorado  State  Univ  Exp.  Sta.  100:34. 

1906,  como  sinonimo.  Trisetum  spicatum  subsp.  ma/u.s (Vasey)  Hulten,  Svensk  Bot.  Tidskr  33:218. 

1959.  Type:  U.S.A.  Colorado:  Pen  Gulch,  1884.  G.R.  Vasey  s.n.  (i  ioi  c^type::  US-8681991;  lsotype: 
NY-4  317061). 
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Caespitose  perennials,  sometimes  with  short  rhizomes.  Cuhns  9-60  cm  tall, 
erect,  tomentose  to  densely  hairy  below  the  panicle,  with  hairs  antrorse  below 

the  panicle,  then  retrorse  below;  nodes  1  or  2.  Leaf  sheaths  l-3(-6)  cm  long,  gla- 
brous; ligules  ca.  1  mm  long,  finely  denticulate;  blades  1-5  cm  x  1-1.5  mm,  tlat 

or  conduplicate  towards  the  apex,  glabrous  or  rarely  hairy  or  scabrous,  some- 
times ciliate  on  margins.  Panicles  2.5-7(-f  0)  x  0.5-1.5(-2)  cm,  spiciform,  gold- 

purplish  to  brown-purple,  bright,  usually  interrupted  at  the  base;  rachis  hairy. 
Spikelets  4.5-6  mm  long,  (l-)2-f  lowered;  pedicels  hairy;  rachilla  0.8-f  mm  long, 

hairy,  the  hairs  0.5-1  mm  long;  glumes  shorter  than  the  fforets,  as  long  as  3/4  to 
4/5  of  the  spikelet,  subequal  or  the  first  a  little  shorter  and  narrower  than  the 
second  glume;  sometimes,  the  second  glumes  equal  or  a  little  longer  than  the 

spikelet,  scabrous  or  less  frequently  ciliate  on  the  keel;  first  glumes  3.7-5  x  0.5- 
1  mm,  lanceolate,  1-3-nerved;  second  glumes  4.5-6  x  0.5-f .3  mm,  3-nerved;  flo- 

rets 3.8-5  X  0.7-0.8  mm,  the  second  floret  4-4.5  mm  long;  lemmas  dorsally 
awned,  glabrous,  scabrous,  purplish  towards  the  base,  stramineous  towards  the 

apex;  margin  hyaline;  apex  with  two  setae;  awn  3.5-5  mm  long,  borne  dorsally 
on  the  upper  1/3  or  1/4,  geniculate  or  merely  curved,  sometimes  twisted,  sca- 

brous, purple;  callus  obtuse,  with  hairs  0.3-0.5  mm  long;  paleas  3-4  mm  long, 
shorter  or  a  little  longer  than  the  lem  ma,  hyahne,  2-nerved,  the  nerves  scabrous; 
anthers  0.5-1  mm  long;  lodicules  ca.  0.6  mm  long,  hyaline;  apex  2-lobed;  ovary 

glabrous.  Caryopses  2-2.8  x  ca.  0.6  mm,  glabrous;  endosperm  liquid. 
Chromosome  number— In  =  14,  28,  42  (Holmgren  &  Holmgren  1977). 

Distrihution—A  cosmopolitan  species  widely  distributed  in  Asia,  America 
(North,  Central  and  South  America),  Europe,  Australia,  and  New  Zealand  (Hulten 
1959;  Clebsch  1960;  Nicora  1978;  Tovar  f993;  Pohl  &  Davidse  1994;  Zuloaga  et  al. 

1994;  Edgar  1998;  Barkworth  1999;  Fmot  2003a,  2004;  Fmot  et  al.  2004).  In  North 
America,  T.spicatum  is  lound  in  Canada,  United  States,  and  Greenland. 

Comments— Trisetum  spicatuni  is  an  extremely  variable  species,  and  sev- 
eral subspecif ic  taxa  have  been  descr i bed.  Louis-Marie  (1928-29)  recognized  14 

varieties  for  the  Americas  and  Hulten  (1959),  recognized  22  infraspecific  taxa, 

including  14  subspecies  and  8  varieties.  Six  of  the  fourteen  subspecies  recog- 
nized by  Hulten  (1959)  are  described  for  North  America:  subsp.  alaskanum 

(Nash)  Hulten,  subsp.  pilosiglume  (Fernald)  Hulten,  subsp.  molle  (Michx.) 
Hulten,  subsp.  majus  (Vasey)  Hulten  and  subsp.  congdonii  (Scribn.  &  Merr.) 

Hulten.  However,  the  lack  of  morphological  discontinuities  hinders  the  recog- 
nition of  most  of  the  inlraspecilic  taxa  (Randall  &  Hilu  1986). 

Specimens  examined.  CANADA.  Alberia:  jasper  National  Parl<,  NE  slope  of  Mount  Edith  Cavell,  5800 

ft,  28  Aug  f956,  Hermann  B5J0  (US);  Jasper  National  Park.  7000  ft,  17  Jul  1918,  Macoun  s.n^  (US);  Jas- 

per National  Perk,  9  mi  NW  of  Bubbling  Springs  on  tiwy  93  along  Sunwapta  River,  52°34'59.3"N, 
117°44'18.r'W,1260  m,  5  Jul  2004,  Peterson,  Saaicia  &  Smith  18427  (US);  Banff  National  Park,  11  mi 

NW  of  Mosquito  Creek  at  Bow  Summit,  .51°43'16.9"N,  116°2937.1"W.  2072  m,  4  Jul  2004,  Peterson, 
Saarela  &  Smith  18402  (US).  British  Columbia:  SSW  of  Fort  Nelson,  57°20'N.  123°36'W,  18  Jul  ]9b0, 
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Caldct  &  K[ilLki)ucn  27145  (SI);  11  mi  NW  of  Pitik  Moumain  on  Hwy  Q7  towards  ir.  Nelson. 

58°39'13.4"N,  124°1514.0"W,880  m,7Jul  2004,  Peterson,  Saarcki  &  Smith  18457  {VS);  I  m\  S  of  Iskut 

on  Hwy  37  towards  Meziadin  Junction  along  Coyote  Creek.  57°43'05.'i"N,  120°5Q'15.0"W,  847  m,  20 Jul 
2004,  I'clcisoi).  Sdiircla  &  Smith  18676  (VS).  Newfoundland  &  Labrador:  base  Amerieame  de  la 

Peninsuled'Ongax'a,  revegauehe  Ri\'.  Koksoak,8-13Jul  1948.  iJf  hi  Ruv  s.ii.  (P).  Northwest  Tcrriiories: 

Arttie  C;oast,  Cape  IJalhousie,  70°20'N,  129°55'W,  7-14  Aug  1927,  Porsihl  26^)7  (S);  bl  mi  NF.  of  Ragle 

Plains  on  Dempster  Hwy  5  towards  lnuvik,67°03'47.7"N,  1 36°UT4(^.0"W.  888  m,  12  Jul  2004,  Peterson, 

Siiarchi& Smith  I8.')57 (US);  152  mi  Sol  Inuvikon  IVmpsler  Hwy  5  towards  Eagle  Plains,  ti7°10"53.1"N, 

135°48'35.7"W,  720  m,  14  Jul  2004,  Peterson.  Saarehi  &  Smith  18590  (US).  Nunavui:  Frobisher  Bay. 

63°45'N,  b7°]JW,  15  Aug.  1964,  Swales  171  (S);  Fllesmerc  Island,  Lake  Hazen,  81°49'N,  71"18W',  27  Jul 

1967,  Ke\'an  s.n.  CS);  Southampton  Island,  c;oral  1  iarbor  64°08'N,  83°17'W.  1  Aug  1948,  Cody  \7\6  iS)\ 
West  side  of  Bat  hurst  inlet,  15  Aug  1950,  Ke\sa\\&  Mcliwen  25.5  (S  I.Yukon:  alpine  meadows  between 

3000-4000  it.  N'lt,  c:aribou.  5  nil  N  of  Carcross,  60°14'N.  134°42'\V,  17  Aug  1949,  Mifc/ic!!  4.565  (Si);  12 

mi  S  of  Beaver  Creek  and  7  mi  Ni;  on  Snag  Creek  Road,  62°i7'42.9"N,  1 40°33'38  PW,  670  m,  9Jul  2004, 
Peterson,  Saarda  &  Smith  18489  (US);  0,5  mi  F  of  Alska/Yukon  boundary  on  road  towards  Dawson, 

64°0501.5"N,  140"58'59.8"W,  225  m,  iOJul  2004,  Peterson,  Sciarelo  &  Smith  18513  (US);  86  mi  Ni-  of 

l^oss  Ri\-er  on  Canol  Road  Hwy  6  just  W  of  MacMillan  i^tss,  62H6'00.4"N,  L3U02'20.8"\V,  1010  m,  17 
Jul  2004,  Peterson,  Saarela  &  Smith  18620  (US);  143  mi  NE  of  Ross  River  on  Canol  Road  Hwy  6  at 

MacMillan  Pass,  63  14  46.2  N.  130  01  45.2  W  1382  m,  17  Jul  2004,  Peterson.  Saarehj  &■  Smith  18631 

(US).  GREENLAND:  69"45'N,  i  ]  Aug  1  i  Jul  1949,  de  l.esse  s.n.  (P);  Kangatsiak  68°18'N.  29  ]ul  1997,  col- 

lector illegible  (P);  Godthabsljord,  Ivnajaugtoq,  64°46'N,  50°40W,  100  m,  20  Jul  1976.  Hansen  & 

l'rc(ls/;il(i  1079 (S);lvnajaugtoq,64°44'N,50°44'W,  250m, 2  Aug  1976, Fre(J.skiU.s.»i.(Sj;lsortuarssuptasia, 

N  of  Semilik,  63H5'N,  50°19'W,  480-500  m.  17  Aug  1976.  bredskihl  5924  (S);  Skjoldungen  distr, 

lx|aliuigniitit(DroiiningMariesl)al)6  3''28'N,41°55VV,  l4Augl970,  A.s//i(/ifyNielse;i,S'42l(,ri:S).  IJ.S.A. 
Alaska:  Juneau,  25Jun  1909,  Hitehcock  1442  (Pj;  Pake  Uiamna  Region.  1902,  Cdi  nuni  67(P)  California: 

Sierra  Nevada,  just  Sof  Red  Mountain,  21  Aug  1991,  Peterson,  Ann(d)le  &'Wenipahl  10438  (US);  White 
Mts.,  30  Jul  1930,  Diiran  .505  (P),  Inyo  Co.:  Mount  Whitney  region.  12200  ft,  20  Aug  1937,  Shtir.smifh 

3.]02(S);  Inconsokible  Range  above  Thunder  &  Liglnning  Pake,  ea.  12000  ft,  14  Aug  1927,  Howell  2411.3 

(S).  Colorado:  Rocky  Mt,,  39°4PN,  18(i2,  Hall  cS- Harlwur625(P).  Hinsdale  Co.:  16.6  mi  W  of  Pake  City  on 

Henson  Creek  road  to  Ouray,  .38°57'N,  107°34'W,  3750  m,  23  Sep  1992,  Peterson  &  Annahle  12128  (US); 
Cleai  Creek  Co.  17.7  km  Irom  Echo  Pake  Podge  on  road  to  Mt.  ¥.\'dns,2'9  Augl9d9.Pelerson&  Annahle 

778.3,  7784  (US),  meadow  Just  1-  of  Summit  Pake,  14,5  Km  Irom  l;cho  Pake  Podge  on  Mt.  Evans  Road, 
4230  m,  29  Aug  1989,  Peferson  &  Annahle  7786  (US);  vicinity  of  Mount  Carbon,  3400  m,  6  Aug  1910, 

Tidest  rom  3971  (S);  Bottom  less  Pit,  Pikes  Peak,  31  Aug  1913,  Hitcheock  1443  (P);  Independence  Pass,  6  Aug 

195.5,  Gen(  ry  2393  (S);  Trail  Ridge,  Rocky  Mountain  National  Park,  12000  It,  20 Jul  1963, Jones  36964  (S). 

Idaho:  Custer  Co.:  .Sawtooth  Wilderness  Area,  along  Baron  Creek,  2000-2400  m,  11-12  Aug  1955,  Mor- 
ton 8326  (P)  Elmore  Co.:  River  Lake,  8000  ft,  23  Aug  1947,  E  &  L.  Meyer  2283  (S),  Montana:  Park  Co.: 

1  lenderson  Mt,,  vicinity  of  Cooke  City,  5  Sep  1948,  WiU  J4 IOCS).  Nevada:  Ely  along  stream,  upper  part  of 

Timber  Creek.  1 3  Aug  191  3.  HitchLOck  1444  (P).  New  Mexico:  Pen  Gulch  Col..  8000  ft,  1884,  Vasey  (US 

868199,  po.ssible  type  ol  7rise(  inn  mains  Va.sey);  vicinity  of  1  .as  Vegas,  .Solitario,  7  .Sc]i  1926,  Arsene  17891 

(P);  vicinity  of  Santa  Fe,  3600  m,  12  Aug  192(->,  A  isenec-Benctlicl  /6238(P).  Utah:  Grand  Co.:  La  Sal  Mts., 
2000  ft,  29Jul  1924,  E.  &  L  Payson  4045  (S).  Washington:  Clallam  Co.:  01ym|iic  Mts.,  Aug  1900,  lilmer 

1947  {Py.  Pierce  Co.:  Mount  Rainier  National  Park,  5000  ft.  16  Aug  1947.  Pose  47/74  iS). 

KEY  TO  THE  VARIETIES  OE  TIUSHTUM  SPICAIUM 

1,  Glumes  glabrous   lOa.T.  spicatum  vai,  spicatum 

1.  Gluines  hairy      lOb.T.spicatum  var  pilosiglume 

10b.  Triseium  spicatum  var.  pilosiglume  Fcrnald,  F^hodora  18:195. 19.L6.  Iliseimn 

spuLitum  subsp,  ('ilo.sig/umell'ernaldlHuhen.Svensk  Bot.Tidskr  53;21 5, 1959.  Typi:: CANADA. 



FINOT  ET  AL.,  REVISION  OF  TRISETUM  AND  GRAPHEPHORUM  IN  NORTH  AMERICA  1443 

NnwFOUNDi_AND:  Island  off  Pike's  Arm,  IQ  Jul  1911,  M.L  Fcrnald,  Wicy^and  &  Burlram  4593 

(IIOLOTYPH:  GH;  ISOTYPES:  CAN-33298,  S-I'ragm.  ex  GI !!.  USM024249I)- 

Perennials.  Culms  about  20  cm  tall,  densely  hairy  below  the  panicle,  the  hairs 

antrorse  near  the  panicle,  retrorse  below.  Leaf  sheaths  densely  hairy;  blades  40- 
60  X  2-3  mm,  flat,  densely  hairy.  Panicles  2.5-5  x  0.8-1.2  cm,  spiciform,  dense, 
tmged  with  green  and  purple;  rachis  densely  hairy.  Spikelets  about  5  mm  long, 

2-  or  3-flowered;  pedicels  hairy;  rachilla  about  0.8  mm  long,  the  hairs  about  0.5 
mm  long;  glumes  shorter  than  the  spikelet,  hairy  cihate  on  the  keel,  acute,  green 

on  the  back,  the  margins  and  apex  purphsh;  first  glumes  3.5-3.8  x  0.5  mm,  1- 
nerved;  second  glumes  about  5x1  mm,  longer  and  wider  than  the  lirst  glume, 

3-nerved;  lemma  glabrous  or  shortly  pilose  towards  the  apex,  dorsally  awned 
on  the  upper  third;  apex  with  two  setae;  callus  obtuse  with  hairs;  paleas  about  4 
mm  long,  shorter  or  as  long  as  the  lemma;  lodicules  about  0.8  mm  long;  apex 
bilobulate,  one  of  the  lobes  larger  than  the  other;  anthers  about  0.8  mm  long; 

ovary  glabrous. 

Chromosome  number.— 2n  =  14  (Frey  1992). 
Distribution.— This  subspecies  constitutes  the  boreal  form  of  the  species. 

It  occupies  the  northeastern  region  of  North  America,  south  ol  Greenland,  East 
of  Canada  (Newfoundland,  Nova  Scotia,  Quebec,  Manitoba,  Ontario,  and 

Saskatchewan),  and  northeastern  United  States  (Maine,  Michigan,  Minnesota, 

New  Hampshire,  Vermont).  Its  northern  limits  are  found  at  61°N  in  southern 
Greenland  (Neria),  from  where  it  extends  to  Newfoundland  and  Quebec,  and 
northeast  to  the  United  States. 

Specimens  examined.  CANADA.  Manitoba:  Hudson  Bay,  14  Aug  1939,  E.CAhbe  &  LB.  Abbe  3885  (S); 

Great  Whale  River,  8  Aug  19^9,  E.  HuUcn  s.n.  (S),  Nova  Scotia:  Victoria  Co.:  rock  crevices  along  river 

Salmon  River,  5Jul  1949,  Smith,  Collins,  Bruce  & Sam-^son  2647 (US).  Ontario:  shore  of  Lake  Superior 
at  Heron  Bay  South,  ca.  6  mi  southeast  of  Marathon,  31  Jul  1961,  E.G.  Vi).s.s  10448  (S).  Quebec:  Lac 

Mistassim,  He  Manitounouk (rive sud-est), 365-415  m,  12 Jul  1944,  Rouiseau&Roulecni  99(US)  ;East 

Coast  of  Hudson  Bay  sedimentary  slopes  near  sea  level  at  Boat  Opening.  Manitounuck  Sound,  14 

Aug  1939,  E.C.  &■  L.B.  Abbe  3S63  (US);  Lac  Mistassini,  Pointe  Dutilly  (lie  Manitounouk),  365-415  m, 

23-25Jul  1945,  Rousicau  1867  (US);  lie  D'Anticosti,  riviere  La  Loutre,  eboulis  argilo-calcaires,  6  Aug 
1926,  ?;  Marie- Vicfonn  (S- Rolland-Germain  25883  (US);  calcareous  cliffs  and  taus,  Gros  Morne,  7  Jul 

1931,  Fernald  &  Wcatherby  2424  (US);  F.  coast  of  Hudson  Bay  Great  Whale  River,  16  Aug.  1939,  E.C.  & 

E.B.  Abbe  4259  (US);  Canadian  Sub-Arctic  Flora,  Lac  Mistassini  et  iles  du  centre,  Quebec,  10-17  Aug 

1943,  Du( illy (S'Lcptige  1 1522, 11483 (US); lie d'Anticosti,  Riviere  Vaureal, 27 Jul  1925, M.Victorini&'R. 
GermcJiri  20.550(P);  Falaisesde  la  Montagne  St.  Alban,presdu  Cap-Rosier,  19Jul  1923,  Marie- Victorin, 
Brunei,  Roliand-Germain  6-' Rousseau  t777(}  (US);  rock  crevices  near  Mt.  St.  Pierre,  27  Aug  1947,  Swallen 

9778  (US);  Bill  of  Portland  Island,  f3  Sep  1939.  Dutill_y,  O'NeiU  &  Duman  87S75  (US);  Cape  Jones  Is- 

land, 54°27'N,  80°04'W,  17  .Sep  1939,  Dutilly,  O'Neill  &  Duman  97124  (US);  Port  Harrison,  58°24'N, 

78°20'W,  7-8  Sep  1939,  Dutilly,  O'Neill  &  Duman  87650  (US);  Fort  George,  53°50'N,  79°06'W,  2f-27 
Sep  f 939,  Dut i I ly, O'Nei II 6- Duman  97209 (US). Newfoundland:  recuellis en  1816-1819, 1 820, collector 
not  indicated,  no  date  (P);  Northern  shores  of  Notre  Dame  Bay,  20  Aug  f9fl,  Ecrnald  &  Wicgand  4495 

(P);  Labrador,  27  Jul  1923.  Sc/Wou?  16  (US);  Region  of  St.  John  Bay  19  Jul  1929,  Eernald,  Long  &  Fogg,]r. 

1289  (S);  Roma  Bay  27  Jul  1930,  Janssun  248  (S);  Labrador,  10  Jul  1937,  Potter  7867  (S);  Labrador, 

Hopedale,  10  Jul  1937,  Potter  7865  (US);  Western  Newfoundland,  St.  John  Bay,  dry  gravelly  or  shingly 
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liincstdnc  barrens.  Old  Port  AuChoix.  l^Jul  1^)29,  i-VriuWd,  Li)n(^t'vF(!t;i;/»:  128'}  (US);  Silurian  area  of 

Northwest  coast,  dry  limestone  barrens,  Brig  Bay,  (i  Aug  1924,  i^crnald,  Long  &  Dunbar  26276  (US); 
Labrador, rocky  hill.  Battle  Harbor.  13  Aug  1Q28,  Hiuhcoch  23871  (US);  Labrador,  Central  Range  of  the 

Torngat,  Scree  slide  from  top  ot  i'recipice  Ridge  to  ivomaktorvil  Lake,  39°12'N,  (i4°2t)'W,  2Q  Jul  1931, 

Ahbc  7.5  CUS);  Western  Newfoundland,  Lower  1  lumber  Valley  llaiuiah's  Head.  12  Jul  1929,  l-crnahl 
Lon^  &  togg^jr.  1288  (US);  Labrador,  Soinburger  240  (US);  Labrador  Peninsula,  Battle  Llarbor,  Aug 

1912.  Binhcyc  s.n.  (US);  Newfoundland,  Western  Newfoundland.  St.  John  Bay,  Doctor  Brook,  24  Aug 

1925,  Wiegand&CUlb€yt,]K27'i54(US);  Newfoundland, Straitsof  Belle  lsle,dry  horizontal  limestone, 

Rock  Marsh,  Llower  Cove,  30  Jul  1924,  t'ernuld.  Long,  Dunbav  26275  (US);  Western  Newfoimdland, 
Bonne  Bay  limestone  ledges  and  talus.  Shag  Cliff,  9  Aug  1929,  bernald.  Long  &  i'oggjr.  1291  iVS): 

Labrador,  Llopedale  Region,  Near  the  beach  by  the  old  Lskimo  village,  Hopedale.  in  Salix-Hmpei  rum 

mat,  55°27'N,  (lO^lO'W,  Abbe  &  Hogg  74  (US);  Labrador,  West  Blanc  Sables.  27  Jul  1893,  Waghornc  16 

(LIS);  Western  Newfoundland,  Boiuie  Ba\'.  turfy  limestone  crest. (i50  m.  Killdevil,  23  Aug  1929,  l-'cinald. 

Long&  t'oggjr.  1293  (US).  Saskatchewan:  Lake  Athabaska,  small  island  near  base  of  Cornwall  Bay 
59°27'N,l()8°27'W,Rflup6.545 (US). GREENLAND:  Ci2".30'N,l2Jul  1878,  K()merup!7(S);Neria,61°33'N, 
24Jul  1928,  Lugcniuss.n.  (S). Sermilik  Ljord, (iO°37'N, 44°42'W,  30  m,8  Aug  19c2.  C Hansen, K.  Hansen 

&  Petersen  191  (S):  Kangerdluk,  60°]  3'N,  44"I9'W.  10  Jul  1966.  C'.ravesen  &  C  Hansen  s.n,  (S);  Disko, 

Igdlorssuit,  Prins  Christians  Sund,  60°10'N,  21  Jul  1925,  AE  &  MP  Porsild  s.n.  (US);  Disko,  ca.  Ncria 

61°33'N,  24  Jul  1928,  Eugcnius  s.n.  (US);  Hast  Greenland.  Grant  Fjord  (Clavering  Fjord),  Payer  Land.  12 

Aug  1939,  Bariletl  4L5(US);  Disko,  ca.  Neria  6U33'N,  I9jul  1926.  Fu^i;.' lines  .s.n.  lUS);  Angmagssalik, 
65°N,  21  Aug  1939,  Bartlett  429  (US).  U.S.A.  Maine:  Maine,  Mt.  Kataiidin,  North  Basm,  1  5  |ul  1900, 
FernaWs.n.  (US),  Michigan:  Isle  Royal,  7  Aug  \90\.  Stuntz&  Allen  48(US).  Minncsoia:  Lake  Co.:  ex- 

posed rocks,  Beaver  Bay  Is,,  11  Jul  1938,  Fassel  &  Curhs  19562  (US).  New  Hampshire:  Mt  Washington, 

1882. 1-axon  s.n.  (US).  Vermonc  Smugglers  Notch.  Mt.  MansI  ield,  m  turf  oi  Saxijraga.eic,  24Jun  1935, 
/orreveiu/.  2.361  (US). 

APPENDIX  1 

Subgcneric  treatment  ol  Triscium  in  North  America. 

Trisetum  Trisetum  subgen.  Trisetum  sect.  Trisetaera 

Trisetum  subgen. Trisetum  Asch.&  Graebn.JvPE:  Trisetum spicatum  (L)  K. 
Trisetum  subgen  Trisetum  sect  Trisetum, Type:  Richt. 

Irisetum  flavescens  (L.)  P. Beauv.  Species  \r\c\i\c\e&.TrisetumprojecTum,T. spicatum 

Species  included:  T.  cernuum  var.  cernuum,  T.  varspicatumj.spicaiumvaf.pilosiglume. 
cernuum  vat.  canescens,  T.  monlanum,  T. 

orthochoetum,  T.  flavescens,  T.  sibiricum. 

APPENDIX  2 

Numerical  index  of  the  species. 

1.  Graphephorum  melicoides  7.  T.  orthochoetum 

2  G.  wolf  a  8.  T.projectum 
3.  Trisetum  aureum  9.  T  sibiricum 

4a.  Trisetum  cernuum  vac  cernuum,  10a.  T.  spicatum  vd\. spicatum, 

4b.  T.  cernuum  var.  canescens  1  Ob.  T  spicatum  var. pllosiglume 
5.  T  flavescens 

6.  T.montanum 
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APPENDIX  3 

Index  of  exsiccatae. 

Abbe  75  (10b);  Abbe  E.C.&  LB,  3863  (10b),  3885  (10b),  4259  (10b);  Abbe  &  Hogg  74  (10b); 

Abrams2772(4b);Alien42(4a);Andersons.n.(4b);Applegate3151  (4b);  Arsene  17891  (10a);Arsene 

&  Benedict  1 6238  (1  Oa),  1 6376  (6);  Astrup  &  Nielsen  842  (1  Oa);  Austin  s.n.  (4b). 

Bacigalupi  s.n.  (6);  Bailey  2924b  (8);  Baker  27  (6),  95C  (6),  223  (6);  Barrell  10260  (6);  Barrel  & 

Spongberg  2703-65  (6);  Bartholomew  s.n.  (2);  Bartiett  415(1  Ob),  429  (10b);  Beattie  331 9  (4b),  3334 

(4b);Beetle&StebbinsJr.3450(4a),5.n.(4a);Birdseyes.n.(10b);Bolander4(4a),29(4a),5019(2),6077 

(4b),  s.n.  (4b);  Boott  s.n.  (1  Oa);  Breitung  1 3955  (6),  1 4039  (6),  1 6778  (4a);  Britton  s.n.  (1  Oa);  Brown  764 

(4a);  Bush  s.n.  (5). 

Calder  &  Kulckonen  27145  (lOa);  Catder,  Saville  &  Ferguson  13166  (4a);  Chandler  1176  (4a); 

Chase  4840  (4b),  4904  (4a),  4920  (4a),  4947  (4 b),  5003  (4a),  5062  (4a),  5080  (4a),  5 1 29  (7),  5 1 63  (4a), 

5196  (4b),  5208  (4b),  5320  (6);  Clements  200  (2);  Clements,  F.E.&  E.S.  261  (6);  Cliff  106  (4b);  Cloud  s.n. 

(4b);Cody  1716  (10a); Cooper  16  (4a);Copeland  s.n.  (4b);Coville  &  Kearney  2512  (4a);Cusick  6  (4a), 

2426  (4a),  2976  (4b). 

Dachkowski-Stokes  s.n.(6);Davy  1 39  (4b),6779  (4b),6899  (4b),s.n.(4b);de  la  Rue  s.n.(10a);de 

Lesses.n.  (10a);Dore  12479  (4a);  Duran  505  (10a),  3333  (4b);Dutilly  &  Lepage  11522,11483  (10b), 

87650  (1  Ob),  87875  (1  Ob),  971 24  (10b),  97209  (1  Ob),  981 24  (10b). 

Eastham39(4a);Eggleston3136(1),11636(4b),19051  (6);Ehlers,J.H.&  L.S.8297  (6);Ellis40  (6); 

Elmer  1 1 43  (4b),  1 944  (4b),  1 945  (4b),  1 946  (4a),  1 947  (1  Oa);  Eugenius  s.n.  1 9  Jull  926  (10b),  s.n. 24  Jul 

1928(1  Ob);  Eyerdam  1524  (4b). 

Fasset  &  Curtis  19562  (1  Ob),  Faxon  s.n.  (lOb);  Fernald  187  (1),  s.n.  (10b);  Fernald  &Weatherby 

2424  (10b);  Fernald  &  Wiegand  4495  (10b),  4591  (1);  Fernald,  Long  &  Dunbar  26276  (10b),  26275 

(10b);  Fernald,  Long  &  Fogg  Jr.  1289  (10b),  1288  (10b),  1289  (10b),  1291  (10b),  1293  (10b);  Femald, 

Wiegand  &  Bartram  4593  (1  Ob);  Fredskild  5924  (1  Oa),  s.n.  (1  Oa). 

Gentry  2393  (1  Oa);Gjaerevoll  294  (9);Gorman  67  (1  Oa);  Gravesen  &  Hansen  s.n.  (1  Ob);  Griffiths 

&  Cotton  238  (4b);  Griffiths  &  Hunter  52  (4b),  53  (4a),  1  28  (4a). 

Haenke  s.n.  (4a);  Hall  s.n.  (6);  Hall  &  Chandler  359  (8);  Hall  &  Harbour  625  (1  Oa);  Hansen  1 748 

(4b),  1763  (4b),  2088  (4b);  Hansen  &  Fredskild  1079  (10a);  Hansen,  Hansen  &  Petersen  191  (10b); 

Heller  3931  (4b),  3931  b  (4b),  3904  (4a);  Hermann  119779  (4b),  12460  (4b),  12914  (4a),  13048  (4a), 

13080  (6),  13510  (10a);  Hitchcock  1441  (6),  1442  (10a),  1443  (10a),  1444  (10a),  1445  (6),  1446  (4b), 

1 447  (4a),  2229  (6),  2330  (6),  2645  (4b),  2757  (4b),  2807  (4a),  2859  (4b),  2925  (4b),  3005  (4b),  3082  (8), 

3161  (4a),  3 1 84  (8),  3307  (8),  3347  (4b),  3359  (4a),  4042  (4a),  4065  (4a),  41 2 1  (4a),  4946  (4b),  1 0500  (8), 

11222  (4b),  11264  (4b),  11633  (4b),  12274  (4a),  13078  (4b),  13287  (6),  23871  (10b),  s.n.  (4a),  s.n.  Jul 

1 901  (8);  Holm  s.n.  (6);  Holmgren  & Tillet  9561  (6);  Horner  540  (4b),  654  (4b);  Hosford  s.n.  (5);  Howell 

79  (4a),  869  (4a),  1716  (4a),  241 13  (10a),  s.n.  31  May  1881,  (4b),  s.n.  1880  (4a);  Hulten  542  (4a),  s.n.  8 

Aug  1959  (10b),  s.n.  30-31  Jul  1960  (9),  s.n.  24-26  Aug  1960(9). 

Janssan  248  (10b);  Jensen  s.n.  (10a);Jepson  3136  (8);Johnson  RJ-130  (9);  Johnson, Viereck  & 
Melchior  534  (9);  Jones  36964  (1  Oa),  s.n.  (6). 

Kearney  &  Peebles  9970  (6);  Kelsall  &  McEwen  255  (1  Oa);Kennedy  &  Doten  264, 265  (8);  Kevan 

s.n.  (1  Oa);  Kjellman  s.n.  1 8  Jul  1 879  (9),  s.n.  22-26  Jul  1 879  (9);  Kornerup  1 7  (1  Ob);  Krapovickas  81 02 
(2);Krauss.n.(6). 

Leckenby  1 9a  (5);  Leiberg  1 1 32  (4b);  5 1 24  (4b);  Linnaeus  s.n.  (1  Oa). 

Macoun  28  (4a), 42  (4b),  50  (4b),  1 07  (4a),  141  (4b),  80985  (4b),  s.n  1 8  Jun  1 908  (4b),  s.n.  23  Jun  1 908 

(4a),  s.n.  13  Jul  1909  (4a),  s.n.  17  Jul  1918(10a). 

Marie-Victorin  &  Rolland-Germain  20550  (10b),  25883  (10b);  Marie-Victorin,  Brunei,  Roiland- 

Germain  &  Rousseau  1  7770  (10b);Martindale  s,n.(3);McHenry  91 30  (4b);IVlcLake4329  (4a); Melchior 

286a  (9);  Merril  &  Wilcox  348  (2);  Meyer  2283  (1  Oa);  Michaux  s.n,  (1 );  Mitchell  4565  (1  Oa);  Morton 

1 1 449  (1),  8326  (1  Oa);  Mosg  555  (4a). 
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Norberg211  (4a);Nuttall  s.n.(4b). 

Parker  7533  &  McClintock  (6);  Parks  H.E,  &  S.T,  755 1  (4a);  Patterson  26  (6),  s,n,  1 892  (6);  Paysorn 

4045  (lOd);  Pendleton  &  Reed  1247  (8);  Peterson  4794  {4a),  7783  (10a);  Peterson  &  Annable  12128 

(10a),  7784  (10a), 7786  (10a);PeLerson,  Annable  &  Weinpahl  10438  (10a);  Peterson  &  Saarela  18754 

(4a);  Peterson,  Saarela&Snnith  18397  (6),  18402  (10a),  18427  (10a),  18457  (10a),  18489  (10a),  18513 

(1  Oa),  1 8557  (1  Oa),  1 8590  (1  Oa),  1 8620  (1  Oa),  1 8631  (1  Oa),  1 8676  (1  Oa),  1 8723  (4a);  Piper  845  (4b),  846 

(4a),  1 906  (4b),  1 924  (4b), 4649  (4a), 4650  {4a),  s.n.  May  1 890  (4a),  s,n,  Jun  1 890  {4b),  s.n,  1 2  Jun  1 891 

(4b); Porsild  893  (9),  2697  (1  Oa),  7 1 22  (5),  s.n. 2 1  Jul  1 925  (1  Ob),  s.n.. 24  Aug  1 926  (9);  Porsild  &  Breitung 

1 0468  (6);  Potter  7865  (1  Ob),  7867  (1  Ob);  Pringle  1  30  (4a),  242  (5),  509  (4a),  s.n.  (4b);  Purpus  5264  (8). 

Raup  6545  (1  Ob);  Raven  &  Solbrig  1 340  (2);  Rogers  573  (4b);  Rollins  1 522  (6); Rose  471  74  (1  Oa); 

Rosendahl  &  Brand  129  (4a);  Rousseau  1867  (1  Ob);  Rousseau  &  Rouleau  99  (10b);  Ruprecht  s.n.  (9); 

Rydbeig  2394  X  (6),  2481  (6),  2481  (6),  2491  (6),  s.n.  Jun  1 880  (4a),  s.n.  May  1 886  (4b);  Rydberg  & 

Garrett  9825  (6). 

Sablou?  16(1  Ob); Sandberg  369  (4a);Sandberg  &  Leiberg  823  (4a);Scamman  541 0  (9);Sharsmith 

3302  (1  Oa);  Shear  &  Bessey  1 482  (2);  Shear  1 00 1  (6),  1214  (6).,  1218  (6),  1 600  (4b),  1612  (4b),  1 785  (4a), 

718(6),  720(6),  71  (6);  Shear  &  Scribner  1705  (4a);  Sheldon  9.1081 1  (4b);  Shelley  &  King  1229  (4b), 

1230  (7);Smith,  A.H.&  C.E.Smith  s.n.  1  Sep  1868  (1);  Smith,  Collins,  Bruce  &  Sampson  2647  (10b); 

Sornburger  240  ( 1  Ob);  Spreadborough  s.n.  (4a);  Standley  4536  (6),  4576  (6);  Stebbins  Jr.  3827  (8); 

StebbinsJr.&Church3107(4a);Stuntz&Allen48(10b);Suksdorf57(4b),58(4b),611  or967  (4b),949 

(2),  1 104  (4b),2665  (4b),  10221  (4b),  10226  (4a), s.n.  17  Jun  1883  (4b),s.n,Jun  1885  (4a), s.n. 21  Jun 

1 889  (2);  Swales  1 72  (1  Oa); Swallen  1 296  (6),  1 937  (2),  6242  (4b),  6242c  (4b),  6466  (4a),  6509  (6),  727 

(4b),  790  (8),  797  (8),  853  (8),  9778  (1  Ob),  601 6  (4b). 

Talcott  s.n.  20  May  1890  (4b);  Taylor  T-1 19  (4a);  Thompson  10785  (4b),  6752  (4b),  8582  (4a); 

Tidestrom3971  (10a),482'a  (6);Torrey  584  (8);Torreyet  al. 2361  (10b);Tracy  3527  (5),4546  (4a),  5335 
(4a),  800  (4a). 

Vasey  1 9  (4b), 2 1  (6), 30  (4b), 636  (6), s.n. Jul  1 88 1  (6),  s.n.  1 884  ( 1  Oa), s.n.  1 884  (6),  s.n.  1 889  (4b), 

s.n.  1 889  (4a),  s.n.  Jul  1 881  (6); von  Eschscholt/  s.n.  (4a);Voss  1 0448  (1  Ob);Viereck  &  Bucknell  4436  (9), 

s.n.  1  Aug  1960,(9). 

Waghorne  16  (10b);Wiegand  &Gilbert,Jr.27454  (10b);Wilkens  10084a  (6);Williams  2060  (8), 

2177(6),  2223  (6),  958  (4b),  s.n.  28  Aug  1899,  (10a);  Witt  1410  (10a);  Wolf  &  Rothrock  s.n,  1873  (6); 

Wolfe  669  (6),  s.n.  1873  (2);Woolon  s.n.4  Sep  1913  (2),  s.n.  11  Aug  1910(6). 

Yates  522  (4b),  536  (4b). 

APPFNI^bX  4 

List  ol  names  and  synonyms.  Accepted  names  arc  present  in  bold,  .sjynonym.s  are 
italicized. 

Acrospt'lion  Besser  ex  Schult.  &  Schult.f.  =  /\vena cernuo  (Tnn.)  Kunth  =:Trisetumcernuum 
Trisetum  subsp  cernuum 

/\gfo.5f/5rHro/des(Poir.)  Raspail=  Graphephorum  Avenci     distichophyllu     Vill.     =     Trisetum 

melicoides  distichophyllum 

Aira  iuclicoidi:\   Michx.  =  Graphephorum  /Weno  f/c/i/eict7).s  L.  =  Trisetum  flavescens 

melicoides  Avena  mollis  Michx  =  Trisetum  spicatum  var 

/\;yasp/c(;/oL  =  Trisetumspicatumvai  spicatum  spicatum 

Aira  suhspicata  L.  -  Trisetum  spicatum  vai.  Avena  natkaensli  J.  PresI  =  Trisetum  cernuum 

spicatum  subsp  cernuum 

Arundo   airoides    Poit    ̂     Grapliephorum  /^^•ena  ruprec/)f/7Griseb.  =  Trisetum  sibiricum 
melicoides  Bromus  berteroanus  Colla 

7^i/e/!(/ (///(.);c/es  Koel.  -  Trisetum  spicatum  var.  Calaniagro'.li',    airoides     (Poir.)     Steud.    = 

spicatum  Graphephorum  melicoides 



FINOT  ET  AL, REVISION  OF  TRISETUM  AND  GRAPHEPHORUM  IN  NORTH  AMERICA 1447 

Calamagrostis  sesquiflora  (Trin  )Tzvelev 

Danthonia  intermedia  Vasey 

Deschampsia  dantiionioides  (Trin  )  Munro 

Deyeuxia    airoiodes     (Poir.)     P.    Beau  v.    = 

Graphephorum  melicoides 

Dielsiochloa  floribunda  (Pilg)  Pilg 

Dupontia  cooleyl  A.  Gray  -  Graphephorum 
melicoides 

Graphephorum  Desv. 

Graphephorum  altijugum  E.Fourn.=  Peyritschia 
koelerioides 

Graphephorum  cooleyi   (A.  Gray)    Farw.   = 

Graphephorum  melicoides 

Graphephorum  melicoides  (Michx  )  Desv 

Graphephorum  melicoides  var.  cooleyi  (A.  Gray) 

Scribn  =  Graphephorum  melicoides 

Graphephorum  melicoides  var.  majus  A,  Gray  = 

Graphephorum  melicoides 

Graphephorum  pringlei  Sa\b. ex  Beal  =Trisetum 

pringlei 

Graphephorum sheariiiScubn)  Rydb.  =  Trisetum 
montanum 

Graphephorum  wolfii  (Vasey)  Vasey  ex  Coult, 
Helictotrichon  Besser  ex  Schult.  &  Schult.  f. 

Helictotrichon  canescens  (Buckley)  Clayton  = 

Trisetum  cernuum  subsp.  canescens 

Koelena  aureaJen.  =  Trisetum  aureum 

Koeleria  canescens  Torr.  ex  Trin.  =  Trisetum 

spicatum  var.  spicatum 

Koeleria  spicata  Reichb.  ex  Willk.  &  Lange  = 
Trisetum  spicatum  var  spicatum 

Koeleria  subspicata  (L.)  Reichb,  =  Trisetum 

spicatum  var  spicatum 

Melica  triflora  Bigelow  =  Trisetum  spicatum  var. 

spicatum 

Peyritschia  E.  Fourn, 

Peyritschia  deyeuxioides  (Kunth)  F  not 

Peyritschia  koelerioides  (Peyr)  E  Fourn 

Poa  melicoides  (Michx.)  Nutt.  =  Graphephorum 
melicoides 

Rebentischia  Opiz  =  Trisetum 

Rebentischia  flavescens  (L)  Opiz  =  Trisetum 
flavescens 

Rupestrina  Prov.  -  Trisetum 

Rupestrina   pubesceiis    Prov.    =    Trisetum 

spicatum  var.  spicatum 

Sphenopholis  Scribn 

Sphenopholis  interrupta  (Buckley)  Scribn. 

Sphenopholis  pensylvanica  (L.)  Hitchc. 

Triodia  melicoides  (Michx.)  Spreng.  =  Graphe- 

phorum melicoides 
Trisetaria  Forssk. 

Trisetariaairoides  Baumg.  =Trisetum  spicatum 

var.  spicatum 

Trisetaria  aurea  (Ten.)  Pignatti  =  Trisetum 

aureum 

Trisetaria  flavescens  (L.)  Baumg.  =  Trisetum 
flavescens 

Trisetaria  spicata  (L)   Paunero=  Trisetum 

spicatum  var  spicatum 

Trisetarium  Poir.  =  Trisetum 

Trisetum  Pers. 

Trisetum  airoides  (Koel.)  P.Beauv.  ex  Roem.  & 

Schult.  ̂ Trisetum  spicatum  var.spicatum 

Trisetum  alaskanum  Hash  =  Trisetum  spicatum 

var.spicatum 

Trisetum  ambiguum  Rugolo  &  Nicora 

Trisetum  americanum   Gand,   =  Trisetum 

spicatum  var  spicatum 

Trisetum  seclAnaulacoa  Louis-Marie  =  Trisetum 

subg. Trisetum  sect  Trisetum 

Trisetum   argenteum    Scribn.    =   Trisetum 
montanum 

Trisetum  angustum  Swallen 

Trisetum     sect.    Aulacoa     Louis-Marie    = 
Dielsiochloa  Pilg. 

Trisetum  aureum  (Ten  )  Ten 

Trisetum     barbatipalelum     (Hulten     ex 

Veldkamp)  Finot 

Trisetum  bifidurri  subsp. sibiricum  (Rupr.) Trisetum 

Koyama  =  Trisetum  sibiricum 

Tmetumbongorc/;/ Louis-Mane  =  Calamagrostis 

sesquiflora 

Trisetum  brittonii  Nash  =  Trisetum  spicatum  var. 

spicatum 
Trisetum   canescens    Buckley    =    Trisetum 

cernuum  subsp  canescens 

Trisetum  canescens  Buckley  fo.  tonsum  Louis- 
Marie  =Trisetum  cernuum  subsp  canescens 

Trisetum  canescens  Buckley  fo.  velutinum  Louis- 
Marie  =Trisetum  cernuum  subsp  canescens 

Trisetum  canescens  montanum  (Vasey)  Hitchc.  = 
Trisetum  montanum 

Trisetum  caudulatum  var  correae  Nicora 

Trisetum  cernuum  Trin 

Trisetum  cernuum  var.  canescens  (Buckley)  Beal 

=  Trisetum  cernuum  subsp.  canescens 

Trisetum  cernuum  subsp.canescens  (Buckley) 

Calder&  R.L.Taylor 
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Trisetum  cernuum  Trin.  subsp  cernuum 

Trisetunui'nniLiniJwn.'^aLluxuriaiis  Louis-Marie 

=  Trisetum  cernuum  subsp.  cernuum 

Trisetum  cemuumTrin.var,  luxurians  fo. pubescens 

Louis-Marie  =  Trisetum  cernuum  subsp. 
cernuum 

Trisetum  cernuum  Trin.  var.  projectum  (Louis- 

Marie)  Beetle  -Trisetum  projectum 

Trisetum  cernuum  fo.  pubescens  G.  Jones  = 

Trisetum  cernuum  subsp. cernuum 

Trisetum  cernuum  fo.  pubescens  Louis-Marie  = 

Trisetum  cernuum  subsp  cernuum 

Trisetum  cernuum  var.  sundbergii  (Beal)  Louis- 

Marie  =Trisetum  cernuum  subsp.cernuum 

Trisetum  corigdonii  Scribn.  &  Merr.  =  Trisetum 

spicatum  vai  spicatum 

Trisetum  curvisetum  Morden  &Valdes-Reyna 

Trisetum    deyeuxinides    (Kunth)     Kunth    = 

Peyritschia  deyeuxioides 

Trisetum  disticiiophyiium  (VilL)  P  Beauv 

Trisetum  durangense  Finoi  &  P.M.  Peterson 

Tnsetum  datum  Nutt.  ex  A.  Gray  -  Trisetum 

cernuum  subsp  canescens 

Trisetum    elongalum     (Kunth)     Kunth     = 

Sphenopholis  interrupta 

Trisetun^  subsen.  Tutnsctci   Louis-Marie  = 

Trisetum  subg. Trisetum  sect  Trisetum 
Trisetum  filifolium  Scribn.  ex  Beal 

Trisetum  flavescens  (L.)  P  Beauv. 

Irisetum  ilavescens  subsp.  pratense  (Pers.)  Asch. 

&  Graebn.  =  Trisetum  flavescens 

Trisetum  flavescenis  var.sibincum  (Rupr)  Ohwi  = 
Trisetum  sibiricum 

Trisetum  floribuiidum  Pilg,  =  Dielsiochloa 
floribunda 

Trisetum  glabrum  Buckley  =  Deschampsia 
danthonioides 

Trisetum  subsect.  Grapiiepliorum  (Desv.)  Louis- 

Marie  =  Graphephorum 

Trisetum  qroenlandicum  bteud.  =  Trisetum 

spicatum  var  spicatum 

Trisetum    iiallii    Scribn.    =    Sphenopholis 
interrupta 

Trisetum  subgen,  Heterolytrum  Louis-Marie  - 
Trisetum  subg. Trisetum  sect  Trisetum 

Trisetum  interruptum  Bucl^ley  =  Sphenopholis 
interrupta 

Trisetum  irazuense  (Kunt/e)  Hilchc 

Trisetum  labradoncum  Steud.  =  Trisetum 

spicatum  vai  spicatum 

Trisetum  ligulatum  Finot  &  Zuloaga 

Trisetum  litonile  (Rupr.  ex  Roshev.)  Czer,  = 
Trisetum  sibiricum 

Trisetum  longiglume  Hack.  wa\  longiglume 

insetum    iudovicianum    =    Sphenopholis 

pensylvanica 
Triseliim  mujiis  (Vasey)  Rydb.  =  Trisetum 

spicatum  var  spicatum 

Trisetum  martha-gonzaleziae  RM  Peterson  & 
Finol 

Trisetum    melicoides     (Michx.)     Scribn,    = 

Graphephorum  melicoides 

Trisetum  melicoides  subsp.  cooleyi  (A.  Gray) 

Scribn  =  Graphephorum  melicoides 

Trisetum  melicoides  var. mo/us  (A,  Gray)  Hitchc.  = 

Graphephorum  melicoides 

Trisetum  molle  Kunth  =Trisetum  spicatum  var. 

spicatum 
Trisetum  montanum  Vasey 

hisetuin  monlnnuni  Vasey  var.  pilosum  Louis- 
Mane  =  Trisetum  montanum 

Trisetum  montanum  Vasey  var.  sheani  (Scribn.) 

Louis-Marie  =  Trisetum  montanum 

Tnsetum  nutl-.aensis  (J.PresI)  Scribner  &  Merr,  ex 

Davy  =  Trisetum  cernuum  subsp.cernuum 
Trisetum  orthochaetum  Hitchc 

Trisetum  palmeri  Hitchc. 

Trisetum  palustre  (Michx.)  Torr.=  Sphenopholis 

pensylvanica 

Trisetum  panu  ulatum  E,  (ourn.--  Trisetum  viride 
Trisetum  pennsylvanicum  (L.)  R  Beauv.  ex  Roem. 

&  Schult.  ̂   Sphenopholis  pensylvanica 

Trisetum  pinetorum  Swallen 

Trisetum  pratense  Pers.  ̂   Trisetum  flavescens 

Trisetum  pringlei  (Scribn. ex  Beal)  Hitchc. 

Trisetum  projectum  Louis-Marie 
Trisetum  rosei  Scribn.  &  Men. 

Trisetum  ruprechtii  (Griseb.)  Steud.  =  Trisetum 
sibiricum 

Trisetum  sandbergii  Beal  =  Trisetum  cernuum 

subsp  cernuum 

Irisetum  sesquifloruni  Trin.  =  Calamagrostis 

sesquiflora 

Tnsetum  shearii  Scribn  -Trisetum  montanum 
Trisetum  sibiricum  Rupr. 

Irisetum  sibiricum  subsp. litorale  Rupr.ex  Roshev. 

=  Trisetum  sibiricum 

Trisetum  sibiricum  var,  litorale  (Rupr.  ex  Roshev.) 

Rupr.ex  Roshev.  =  Trisetum  sibiricum 
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Trisetum  spellenbergii  Soreng,  Finot  &  P.M. 
Peterson 

Trisetum  sect.  Sphenophoidea  Louis-Marie  - 

Sphenopholis 

Trisetum  spicatum  (L.)  K.  Richt 

Trisetum  spicatum  subsp.  alaskanum  (Nash) 

Hulten  =  Trisetum  spicatum  var  spicatum 

Trisetum  spicatum  \ia\.alasi<anuni  (Nash)  Malte 

ex  Louis-Marie  =  Trisetum  spicatum  var. 

spicatum 

Trisetum  spicatum  var.  brittoriii  {Nash)  Louis  Marie 

=  Trisetum  spicatum  var  spicatum 

Trisetum  spicatum  (unranl<ed)  congdonii  (Scribn. 

&  Merr.)  Hitchc.  =  Trisetum  spicatum  var. 

spicatum 

Trisetuiv  spicatum  subsp.  congdonii  (Scribn,  & 

Merr.)  Hitchc.  =  Trisetum  spicatum  var. 

spicatum 

Trisetum  spicatum  subsp,  congdonii  (Scribn.  & 

Merr.)  Hulten  =  Trisetum  spicatum  var. 

spicatum 

Trisetum  spicatum  var.  laxius  (Lange)  Lindm.  = 

Trisetum  spicatum  var.  spicatum 

Trisetum  spicatum  var. laxius  (Lange)  Louis-Marie 

=  Trisetum  spicatum  var  spicatum 

Trisetum  spicatum  subsp.  majus  (Vasey  ex  Rydb.) 

Hulten  =  Trisetumspicatum  var  spicatum 

Trisetum  spicatum  var.  michauxii  St.  John  = 

Trisetum  spicatum  var  spicatum 

Trisetum  spicatum  var.  molle  (Kunth)  Beal  = 

Trisetum  spicatum  var.  spicatum 

Trisetum  spicatum  subsp.  molle  (Michx.)  Hulten 

-  Trisetum  spicatum  var  spicatum 

Trisetum  spicatum  subsp.  molle  (Kunth)  Piper  = 

Trisetum  spicatum  var  spicatum 

Trisetum  spicatum  var.  molle  (Michx.)  Piper  -■ 
Trisetum  spicatum  var  spicatum 

Trisetum  spicatum  subsp.  montanum  (Vasey)  W.A. 

Weber  =  Trisetum  montanum 

Trisetum  spicatum  subsp.  pilosiglume  (Fernald) 

Hu  ten     =    Trisetum     spicatum     var 

pilosiglume  Fernald 

Trisetum  spicatum  var.  pilosiglume  Fernald 

Trisetum  spicatum  vat.projectum  (Louis-Marie)  J. 

Howell  =  Trisetum  projectum 

Trisetum  spicatum  var.  spicatiforme  Hulten  = 

Trisetum  spicatum  var  spicatum 

Trisetum  spicatum  var  spicatum 

Trisetum  spicatum  var.  villosissimum  (Lange) 

Louis-Marie  =  Trisetum  spicatum  var. 

spicatum 
Trisetum  subspicatum  (L.)  P  Beauv.  =  Trisetum 

spicatum  var  spicatum 

Trisetum  subspicatum  P.  Beauv.  =  Trisetum 

spicatum  var.  spicatum 

Trisetum  subspicatum  var.  laxius  Lange  - 

Trisetum  spicatum  var.  spicatum 

Trisetum  subspicatum  fo.  maidenii  Gand,  = 

Trisetum  spicatum  var.  spicatum 

Trisetuiv   subspicatum   var.  major  Vasey  = 

Trisetum  spicatum  var  spicatum 

Trisetum  subspicatum  var.  molle  (Kunth)  A.  Gray 

=  Trisetum  spicatum  vac  spicatum 

Trisetum  subspicatum  var.  muticum   Bol.  = 

Graphephorum  wolfii 

Trisetum  subspicatum  var.  villosissimum  Lange  = 

Trisetum  spicatum  var  spicatum 

Trisetum  tolucense  (Kunth)  Kunth  =  Trisetum 

spicatum  var.  spicatum 
Trisetum  tonduzii  Hitch. 

Trisetum  trifloruiv  (Bigelow)  A.  Love  &  D.  Love  = 

Trisetum  spicatum  var.  spicatum 

Trisetum  trinii  (Trin.)  Louis-Marie  =  Bromus 
berteroanus 

Trisetum  subgen. Trisetum 

Trisetum  subgen  Trisetum  sect.  Trisetaera 

Asch.&Graebn. 

Trisetum  subgen  Trisetum  sect  Trisetum 

Trisetum  viride  (Kunth)  Kunth 

Trisetum  virletii  E.  Fourn. 

Trisetum  williamsii  Louis-Marie  =  Danthonia 
intermedia 

Trisetum  wolfii  var.  brandegel  (Scribn.)  Louis- 

Marie  =  Graphephorum  wolfii 

Trisetum  wolfii  fo.  muticum  (Bol.)  Louis-Marie  = 

Graphephorum  wolfii 

Trisetum  wolfii  subsp.  muticum  (Bol.)  Scribn.  = 

Graphephorum  wolfii 

Trisetum  wolfii  Vasey  =  Graphephorum  wolfii 
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$124.99,  446  pp.,  b/w  figures,  graphs,  tables,  index,  7"  x  10". 

"This  liool<  is  designed  as  a  primary  or  supplemental  le.xi  lor  upper  division  rindei;i;radnaie  eoiirscs 
and  introduetory  j^raduaie  eourses  in  eonservacion  and  management  ol  national  parks  and  proteeied 

areas,  natural  resource  planning  and  management,  natural  resource  economics,  eonservaiion  biol- 

ogy, public  land  management,  and  related  subjects." 

Features  ol  the  book  include  (Irom  the  ]-mblisher"s  notes): 

*  a  multidisciplinary,  systems  perspective; 

*  locus  on  science-  and  knowledge-based  natural  resource  management;  concentration  on  North 
American  national  parks  and  protected  areas  with  information  and  examples  Irom  other  parts 
ol  the  world; 

*  clarilication  ol  methods  tor  dealing  with  social,  economic,  and  ecological  uncertainty; 

*  explanations  ol  biophysical  and  economic  sunulaiion  models  and  inlormation  management 
technologies:  GIS,  remote  sensing,  decision  support  systems,  computer  animation,  etc.; 

*  discussion  ol  the  role  of  local  communities  atul  joint  deeisioti  making  lor  designing  and  imjilc- 
mentmg  management  strategics; 

*  case  studies  that  show  multi-dimensional  decision  making  lor  sjiecilic  management  problems 
and  issues. 

Chapters  arc  these: 

1.  Contemporary  issues  in  protected  area  management 

2.  Role  and  status  oi  protected  aiea 
3.  Cultural  values 

4.  Social,  economic,  and  ecological  \alucs 

5.  Institutional  enx'ironment 
6.  Selection  and  delineation 

7.  Concepts  lor  ecosystem  management 

8.  Approaches  to  ecosystem  management 

9.  Case  studies  in  protected  area  management  —I 

10.  Case  studies  in  protected  area  managemcnt--ll 
11.  Future  planning  and  management 

12.  Synthesis 

The  hriel  and  dry-sounclmg  chapter  titles  belie  the  remarkable  inlormation  and  pcrs|iec lives  laid 
out  in  this  book,  hopelully  to  be  reatl  and  absorbed  by  those  who  will  help  all  ol  us  preserve  and 

maintain  natural  areas.— (iTivN'csom.lioldtiiKil  Rcscanb  lustitulcolTc\ti>,.Uoii  VV()r()i,  I'X, 76102-4000, 
U.S.A. 
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ABSTRACT 

The  Fcstuca  californica  Vasey  complex  is  cxaniined.  Considerable  morphological  variation  exists 

within  and  between  populations  which  range  from  westernOregon  to  southern  California.  The  char- 
acters of  sheath  pubescence,  sclerenchyma  distribution  in  the  blades  ol  vegetative  shoots  and  ligule 

length  are  of  use  m  distinguishing  three  taxa  m  the  complex.  Analysis  of  character  variation  and 

geographic  distribution  suggests  that  these  taxa  arc  best  treated  at  the  rank  of  subspecies;  the  new 

combinations  h'cstuca  californica  subsp.  hUcluockianacmdF.calijorr^icasubsp.pariihii  are  provided. 

RFSUMHN 

Se  examina  el  complejo  b'eiliica  californica  Vasey  Existc  una  variacion  morfologica  considerable  en  y 
entre  poblaciones  que  van  desde  el  Oeste  de  Oregon  hasta  el  Sur  de  California.  Los  caracteres  pubescencia 
de  la  vaina, distribucion  de esclerenquima  en  las laminas de  los  lallos  vegetativos y  longitud de  la  ligula 

se  usan  para  difcrcnciar  los  tres  taxa  del  complejo.  El  analisis  de  la  variacion  del  caracter  y  distribucion 

geografica  sugieren  que  estos  taxa  deben  tratarse  en  el  rango  de  subcspecies;  Se  hacen  las  nuevas 
combinaciones  Fcstuca  calijornica  subsp,  hitchcochiana  y  F  calilornica  subsp.  parishii. 

California  fescue,  Festuca  californica  Vasey,  is  the  largest  North  American  spe- 

cies of  the  genus  and  shows  considerable  variation  in  many  morphological  char- 
acters. It  IS  usually  readily  distinguished  from  other  North  American  species 

of  Festuca  by  its  large  size  and  the  presence  of  stiff  hairs  on  the  leaf  collar  re- 
gion. These  hairs  may  be  absent  over  the  back  of  the  sheath  apex  and  restricted 

to  the  margins  (auricular  region).  Occasionally  col  lar  hairs  are  absent  altogether 
on  some  sheaths,  but  examination  of  a  number  of  leaves  on  the  same  plant  will 

usually  reveal  hairs  on  the  collar  margins  of  at  least  some  leaves. 
Morphological  variation  was  examined  on  113  specimens  of  Festuca 

californica  sensu  lato,  including  three  taxa  that  are  sometimes  recognized  as 

separate  species  (e.g.,  Alexeev  1982;  Aiken  et  al.  1997).  Variation  in  characters 

used  to  distinguish  taxa  did  not  consistently  correlate  to  allow  the  unambigu- 
ous recognition  of  separate  species,  although  three  infraspecific  taxa  may  be 

recognized  with  some  confidence.  In  addition  to  their  morphological  differences, 

they  have  largely  separate  distributions,  hence  are  best  treated  as  subspecies. 
Unless  otherwise  stated,  the  descriptions  of  leaves  refer  to  those  of  the  sterile 

vegetative  shoots  or  innovations  which  form  a  large  proportion  of  the  densely 

caespitose  clumps  of  these  bunch-grasses.  The  width  of  convolute,  involute  or 
conduplicate  leaf  blades  is  given  as  the  widest  diameter 

SIDA21(3):14SS-1463.2005 
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Festuca  californica  Vasey, Contr.  U.S.  Natl.  Herb.  1(8):277. 1893. Typi:: U.S.A. Caliicir- 
NlA.Clakland  hills,  18C)2,  H.N.  HoltindiT  ISO.'UilOi.OTYPH:  b'S-55(-)2l2!). 

Ihvmn^  kiilmii  var  iinstiihitus  'lorr.  Pacilic  Railn  Rep  4l,T):l'57.  1857.  }-i-\tULci  anstuJtito  (Torr.) 
Shear  r.v  I'ipL-r.  t;ontr.  U.S.  Natl.  Herb.  I0tl);i2,  1406.  I'csluuu  nhami  subsp.  cuailaim  van 

anstulata  (Torn)  St. -Yves,  Candollea  2:273.  U)25,  Tvi'i;:  L'S.A.  CAi.lFORMA.  Mark  West's  Creek, 

30  Apr  l834,j.M,  Bi^^clows.i].  Cl.liciOTVPi  .designated  by  Piper  1Q0(t  33:  US-55621  H:  Lsoi  irioiYPi-.: 
Gl-1). 

Plants  densely  caespitosc,  without  rhizomes.  Culms  (30-)60-L50(-275)  cm  tall; 
internodes  glabrous  to  pubescent  (olten  pubescent  for  up  to  20  mm  below  the 

nodes).  Prophylls  2-9  cm  long,  scabrous  to  pubescent  (at  least  apically)  and 

usually  scabrous  or  ciliatc  on  the  veins.  Sheaths  open  to  the  base,  margins  over- 
lapping, glabrous  or  scabrous  to  pi  lose  (sometimes  only  at  the  apex  or  on  upper 

margins),  persistent;  collars  usually  densely  pubescent,  sometimes  inconspicu- 

ously pubescent,  with  a  lew  hairs  at  the  margins,  or  glabrous;  ligules  (0.2-)0.8- 

l.5(-5)  mm  (ligules  of  the  cauline  leaves  tend  to  be  somewhat  longer  than  those 

ol  the  vegetative  shoots),  usually  ciliate  at  apex,  aba.xial  surface  glabrous  to  pu- 
bescent; blades  (0.5-)0.8-2(-2,5)  mm  wide  (3-6.5  nun  wide  when  flat),  convo- 

lute, involute,  conduplicate  or  flat,  abaxial  surface  glabrous,  scabrous  or  basally 

pubescent  or  pilose,  adaxial  surtace  pubcrulent  to  densely  pubescent-pilose  or 

more  or  less  tomentose,  9-17(-19)  veins,  (3-)5-17(-19)  adaxial  ribs;  sclerenchyma 

in  a  more  or  less  continuous  abaxial  band  or  ring,  usually  with  pillars  or  gird- 
ers present  at  most  veins,  sometimes  reduced  to  small  strands  at  abaxial  and 

adaxial  surlaces  (Fig.  1).  Inflorescences  ( 10-)1 5-2.5(-  30)  cm  long,  open;  branches 

terete  or  angular,  glabrous  to  scabrous-pubescent  (especially  on  angles)  and 
sometimes  pubescent  at  the  base  in  the  axils  oi  lower  branches,  spreading  and 

lax,  (l-)2(-3)  per  node,  lower  branches  with  a  distinct  pulvmus.  Spikelets  (8- 

)10-l8(-20)  mm  long,  borne  toward  the  ends  of  the  branches,  usually  green  or 

sometimes  reddish-purple,  with  (3-)4-6(-8)  florets.  Glumes  lanceolate,  glabrous 

or  sparsely  scabrous  at  apex.  Lower  glumes  (3.5-)4.5-b.7(-8)  mm  long,  f  vein; 

upper  glumes  (4.5-)5-10  mm  long,  3  veins;  lemma  callus  indurate,  wider  than 

long,  scabrous  lateral  ly;  lemmas  (5^)7.5- 1  l(-f  1.5)  mm  long,  lancetilate,  scabrous, 

or  puberulent  (rarely  pubescent),  sometimes  minutely  bidentate,  acute,  usu- 

ally withanawn(0.5-)l-3(-4)mm  long;  paleas  slightly  shorter  than  to  slightly 
longer  than  lemma  body,  emarginate  or  bidentate,  glabrous  or  pubescent  on 

the  margins,  scabrous  or  pubescent  between  the  veins  apically  or  throughout, 

the  veins  scabrous  to  about  the  middle  or  scometnnes  right  to  the  base;  rachillas 

scabrous  to  pubescent  (sometimes  sparsely)  at  least  on  abaxial  side  (away  from 

palea),  usually  glabrous  on  the  adaxial  side;  anthers  3,  (3-)4-7.5(-8.5)  mm;  ovary 
apex  pubescent. 

Distribution  and  hci/);ld/.—L^ry  open  slopes  and  moist  strcambanks  in  chap- 
arral, thickets,  open  lorests  and  forest  openings  (coniferous,  oak  or  mixed  for- 

ests). Otten  on  ultramafic  substrates.  Sea  level  to  about  1500  m  elevation.  From 
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Fig.  1 .  Cross  sections  of  leaf  blades  from  vegetative  shoots  of  Festuca  californica  (A,  Howell  &  True  42564,  RSA  300178;  B, 

Crampton  4882,  AHUC  2500V,  C,  Hoover  8864,  RSA  201564;  D,  Roos  92,  RSA-POM  26 1420;  E,  Banks  &  Boyd  0509,  DAO  7964 17; 

F,  Banks  &  Boyd  0429,  DAO  7964 14).  A-B.  Subsp.  californica.  C  Subsp. hitchcockiana.  D-F.  Subsp.parishii.  Sclerenchyma 
tissue  distribution  indicated  in  black. 

western  Oregon  to  the  Palomar  Mountains  in  southern  Cahfornia  (Fig.  2).  h  is 
reported  as  far  north  as  Washington  County,  Oregon  in  the  online  specimen 
database  of  05U  (oregonstate.edu/dept/botany/herbarium/db.php). 

KEY  TO  THF.  INFRASPECIFIC  TA.XA  OF  h'ESTUCA  CALIFORNICA 

].  Culms  30-80(-l  00)  cm  tall;  internodes  usually  pubescent  for  5-20  mm  below  the 

nodes;  lower  sheaths  usually  densely  retrorse  pubescent,  sometimes  sparsely  pu- 

bescent or  glabrous;  blades  0.5-F2(-1.5)  mm  wide,  conduplicate  (sometimes 

loosely),  with  (3-)5-9  shallow  adaxial  ribs  (to  about  half  as  deep  as  blade  thick- 
ness); sclerenchyma  in  small  abaxial  strands  to  a  continuous  band  and  adaxial 

strands  present  or  absent,  pillars  rarely  formed,  girders  absent;  spikelets  with  3-4 
florets;  plants  of  the  San  Gabriel  and  San  Bernardino  Mountains  and  southward 

  subsp.  parishii 
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+  =  subsp.  calif ornica 
1^=  subsp.  hitchcockiana 

0=  subsp.  parish! i 

40' 

36* 

32' 

124' 

120' 

116' 

Fig.  2.  Distribution  of  specimens  of  Festuca  californica  examined  in  this  study.  +  =  subsp.  californka.  JV  =  subsp. 

hitchcockiana.  ^=  subsp. pons/)//. 
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1,  Culms  60-180(-'275)  cm  ta!l;inlernodes  glabrous  or  pubescent  for  less  than  5  mm 

below  the  nodes;  lower  sheaths  usually  glabrous  or  sometimes  pubescent  (the 

hairs  spreading  or  sometimes  retrorse);  blades  0.8-2.5  mm  wide  (3-6.5  mm  wide 

when  flat),  convolute,  involute,  conduplicate  or  often  flat,  with  7-15(-19)  deep 

adaxial  ribs  (usually  more  than  half  as  deep  as  blade  thickness);  sclerenchyma  in  a 

continuous  abaxial  band  and  with  adaxial  strands, forming  pillars  or  girders  at  most 

of  the  veins;  spikelets  with  (3-)4-6(-8)  florets;plant5  more  northerly  in  distribution. 

2.  Ligulesa  short  ciliate  membrane  0.2-1  (-1.2)  mm  long; spikelets  (8-)12-18(-20) 

mm  long;  lemmas  (5-)7. 5-1 1  mm  long     subsp.californica 

2.  Ligules  a  longer  membrane  (usually  1-6  mm  long), ciliate  or  not;spikelets  8-1 2 

(-17)  mm  long;  lemmas  7-8(-8.5)  mm  long    subsp.  hitchcockiana 

Festuca  californica  subsp.  californica 

Culms  60-180(-275)  cm  tall;  internodes  glabrous  or  often  pubescent  up  to  ctbout 
5  min  below  the  nodes.  Sheaths  glabrous  to  pubescent;  collars  usually  densely 

pubescent  (at  least  at  the  margins),  sometimes  inconspicuously  pubescent  or 

glabrous;  ligules  0.2-l(-1.2)  mm  long,  a  ciliate  membrane;  blades  0.8-2  mm  wide 

(3-5  mm  wide  when  flat),  convolute,  involute,  conduplicate  or  flat,  with  7-f5 

(-19)  deep  ribs  (usually  more  than  half  as  deep  as  blade  thickness);  sclerenchyma 
a  continuous  abaxial  band,  with  adaxial  strands,  usually  forming  girders  at  most 

veins  (Fig.  la,  b).  Inflorescences  15-2.5(-30)  cm  long.  Spikelets  (8-)12-18(-20) 
mm,  with  (3-)4-6(-8)  florets.  Lemmas  (5-)7.5-ll  mm  long,  usually  entire,  or 

sometiiues  minutely  bidentate.  Chromosome  number;  2n  =  56  (Stebbins  &  Love 
1941). 

This  is  the  most  widespread  subspecies,  occurring  from  northwestern  Or- 
egon south  to  southwestern  California.  The  leaf  sheaths  of  the  vegetative  shoots 

are  typically  glabrous  or  scabrous,  although  plants  with  a  few  pubescent  sheaths 
are  not  uncommon.  The  hairs  are,  however,  usually  not  strongly  retrorse  and 

are  often  restricted  toward  the  top  of  the  sheaths.  Plants  with  pubescent  leaf 

sheaths  differ  from  subsp.  parishii  in  possessing  sclerenchyma  girders  at  the 

major  veins  in  the  leaf  blades.  Ligules  are  a  ciliate  membrane,  usually  about  0.5 

mm  long  or  less. 

Selected  specimens:  U.S.A.  CALIFORNIA:  Alameda  Co.:  West  Berkeley,  1916.  P.B.  Kennedy,  (AHUC 

5715);  Berkeley,  Shasta  Road,  N  facing  grassy  slope,  I  Jun  103^-),  G.L  Stebbins  jr.  2743  (AHUC  6265); 
Niles  Canyon,  3.5  mi  W  of  Sunol,  rubbly  shale  slopes,  coastal  sage  assoc,  4  Jun  1958,  B  Crampton 
4882  (AHUC  25001).  Butte  Co.:  NW  side  of  Feather  River  Canyon  near  Pulga  Bridge,  serpentine 

canyonside,  elev.  1400  ft,  11  Jun  IQ67,/.I  Howell  &G.H.  True  42564  (RSA  300178);  about  2  mi  SW  of 
Forbestown  Diversion  Dam,  NE  of  Forbestown.  yellow  pine  forest,  on  damp  red  soil  on  steep  roadcut 

near  small  stream,  lOJun  1984.  L  Abart&P.Ahart  4701  (RSA-POM  365944),  Contra  Costa  Co.:  Mount 
Diablo,  near  junction  ol  south  and  west  roads,  dry  bank  and  roadside,  25  Apr  1931,  ML.  Bowcrman 

757  (RSA-POM  300669).  Del  Norte  Co.:  along  Smith  River  at  18-mile  Creek,  3  mi  E  of  Gasquet,  in 
chapparral,  alt.  500  ft,  24  May  1933,  j.R  Tracy  12292  (RSA  10111);  T17N  R3E  Sec.  32,  at  junction  of 

roads  to  Bear  Basin  Butte  and  Big  Flat.  Douglaslir  woodland,  elev  3500  ft,  27  Jun  1976,/^  Smith  8848 

(RSA-POM  365942).  El  Dorado  Co.:  1  mi  E  of  Georgetown,  mixed  evergreen  forest  with  shrub  under- 
story,  serpentine  soil,  20  Aug  1959,  B.  Crampton  .5445  (AHUC  26540).  Glenn  Co.:  Mendocino  Natl. 
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For,  Camp  HllcnJalc  area,  ca,  3,5  mi  F  Alder  Springs  Ranger  Staiion,  elev,  ea,  iOOO  It,  1 1  Jun  10h3,  B. 

Cyaiuplon  (AiluW  lUC  I'-mi).  Humboldt  Co.:  Hureka,alt.  0-200  It,  23 Jun  1900,/./'  Trtuy  1175 (DAO 

64999);  Hureka,  alt.  0-500  It.  2  3  jun  IQOI.  /,F  Tracy  1175  (RSA-POM  206180);  WilKw  C:reek  Canyon, 

alt.  2000  It,  30  May  192p,./,F.  Irtu  v  751S{RSA  10106);  T2S  R5F:  Sec.  12,  W  ol  Alder  Springs  along  2S07, 

growing  on  serpenluie,  Jellrey  Pine  woodland.  16  |un  1976,  T.  J\ldson  &j.  Nchon  2740CRS.A  273307). 

Lake  Co.:  near  C.lear  Lake,  western  shore  ol  lake,  m  K/iirs-Funis-Quen  irs  assoc,.  27  Api-  1927.  A. A. 

Bee(lci7-i6(AI  iUC  5948;  OAV  4049);  1/4  mi  S  Whispering  Pmcs, Slate  1  Iwy.  29.  roadcut,  yellow  pnie- 

Douglas  lir-maple,  some  chaparral,  13  jun  1955,  B.  Cramplon  28M  (Al  lUC  21080).  Marin  Co.:  near 

6)lema,  A  tig  l898,./,ii.  Dnvy  ,s.(i.  (RSAd'OM  205834);  Laguniias,  7  May  1916, 1,S.  Smith  sm.(A  1  ICC  26^)4); 

Mt,  TaiTialpais,  Bootjack,  on  serpentu-ie.  .19Jun  .1938,  /.7:  Howell  ;,!92l)  (RSA  221132);  Point  Reyes,  scat- 
tered clumps  in  densely  vegetated  Flats  on  N  side  behind  dunes,  12 Jun  1945,  AA.  Beetle  3998  (AHUC 

10940);  Angel  Island,  border  between  grassland  and  brush.  16  May  b)46.j.7:  //owe/I  2 (cS88(DAO 65002). 

Mendocino  c:o.:  Ckiah,  24  May  1869.  U'.C  Hlasdalc  &j.li  Dcivy  .500  (RSA-POM  206181);  She rwtxid, 
open  woods  on  dry  slope,  15  Jun  1915,  AS.  Hitchcock  s.n.,  Amer  Cr  Nat.  Herb.  no.  487,  (OAO  65000); 

T20N  RlOW  Sec.  33,  Mendocino  Natl.  For,  along  forest  service  road  1N02  just  north  ol  Monkey  Rock 

mi.xedevergreen  lorest.  elev  58001).  1 4Jul  1977,/.ICs»n(tli,./,(  CSmwc'c'v  I W  Ne/.son  9412 IRSA  275370), 

Monterey  Cai.:  eoasl:d  hills  between  Del  Monte  and  Salinas,  2-3  mi  on  rd.  to  Johannesburg  oil  rd. 

between  Del  Monte  and  Salinas,  chaparral  belt,  5Jun  1946,  A.A.  Beetle  428.]  (AHUC  12343);  Sargent 

Cypress  Forest,  Alder  Creek,  serpentine,  2000  ft,  7  May  I960,  C.B.  Hanihcim  5666(RSA  180213).  Napa 

Co.:  Monticello,  Napa  Road,  4  May  1627.  M  Wicsendan^i^cr  700  (DAV  4059);  4  mi  F  of  Rutherford,  25 

Apr  1950,  /.  S(  reef  s.u  [A]  ICC  13901 );  Kno.wille  Quad,,  Tl  IN  R5W  NVVl/d  Sec.  25,  Cedar  Creek,  3.5  mi 

SW  of  Kno.wille  &  ca.  1/2  mi  W  of  Devilhcad  Road  at  junction  of  the  creek  and  a  dirt  road,  grassy 

meadow  and  strcamside,  alt.  f800  ft,  6  May  1986,  (.,  l.aPrc  s.n.  (RSA  371706).  San  1-ranci.sco  Co.:  Daly 

City,  Colma  Canyon,  Apr  |6|p,  I'Ji  Kennedy  s.n.  (.AHUC  2691);  Mi.  Davidson,  summit,  large  clumps 

among  brnsli.  22  Apr  1956,  P.H.  Raven  900-f  (D.AV  56413).  San  Luis  Obispo  Co.:  Sterner  Creek  ("Ser- 

rano  Canyon"),  on  brushy  slopes  m  area  of  serpentine,  14  May  1947,  R.t.  Hoover  7/68  (DAD  636020); 
Santa  Lucia  Mts..  between  Rocky  Butte  and  Pine  Mr,  21Jun  1950,  R./:  Hoover  7999(DAO  635967).  San 

Maico  Co.;  C.r)'sial  Springs,  11  May  1902,  Le  Roy  Ahranis2-ibl  (RSA-POM  87695);  on  easiern  flank  of 
first  ridge  W  ol  San  Andreas  Lake  on  road  loPilarcitos  Lake,  elev  650  ft,  15  May  1950,  R.  Hiicibahipi  el 

al.5645(_A\  lUC  32293).  Santa  Cruz  Co.:  I  mi  NW  of  Davenport.  TIOS  R3W,  15  May  1935,  N./\.  Carieson 

3  (AHUC  25862).  Siskiyou  Co.:  near  Happy  Camp,  Fseudotsuy^a  woods  on  slope  above  the  Klamath 

Rixer  31  Ma\'  1942.  A  A.  Beetle  &■  C,.L.  Stcbhinylr  .H4/  (.Al  lUC  7646);  T40N  R9\V  .Sec.  21,  2.0  mi  S  of 

Sugar  Creek  on  I'.uroti  Mill  road,  roadside  in  mixed  conifer  forest  on  meiamor]ihic  rock,  4400  ft,  4 

Jull972,/,/CS/ni()i./.().Sa\v\r/  c'7M,0'/Vfe(;r((  .5735  (RSA  27  3423).  Solano  Co.:  Vaca  Mts.  iacuig  Sacra- 
memo  Valley,  Gates  Canyon,  slopes  wooded  with  I  ne  oak,  bay  and  chaparral,  12  May  1958,  RCrampfon 

4784  (Al  lUC  24872).  Sonoma  Co.:  Duncan  Mills  Clnadrangle,  T6N  Rll  W,  near  Bodega  Port,  elev.  25, 

21  Apr  1634.  H.S.  Yale's  v/i  (RSA  12  3473.  123478).  and  H.S.  Yates  3806  (AHUC  25861);  NH  slopes  of 

Filch  Mt.  near  1  lealdsburg,  lOJun  16^2,  l>  Ruhtzolj  /236(DAO  291944).  Tehama  Co.:  Mendocino  Natl. 
For.  Paskenta  Disr,  Crane  Mills  logging  road.  Whiskey  .Saddle,  under  conifers,  elev  4720  ft,  16  jtm 

1654, /ICr(nii/'(i)Pi  /%5  (Allf:C  20661  J.Trinity  Co.:  New  River  trail  Irom  Grays  I'al  Is  Campground  on 

N  side  ol  Trinity  River  and  W  side  of  New  River  rock  outcroppings  in  California  mixed  evergreen 

with  Douglas  fir  and  digger  line,  elev  1000  b,  7  Apr  1973.  j./'Sm if /i  .5962  (RSA  244973);  T31N  RlOW 

Sec.  1  3,  County  Fine  Road  along  Brown's  Creek,  Garry  oak  wootlland,  elev  2200  ft,  7  May  1978,  j.R 
Smith. jil  Sawyer  &  TW.  Nchon  9879  (RSA  296765);  Bonanza  King  Quadrangle,  T39N  R7W  Sec,  34, 

Shasta-'Irinity  Natl,  For,  Bear  Creek  at  its  junction  with  Trinity  Ri\er  mi.xcd  conilcr  forest,  elev  3000 
ft,  15Jun  1979, /,P  Sm  ith  &  TW.  Nelson  10103  (RSA  293182).  Oregon:  Benton  Co.:  Tl  IS  R5W  Sec.  18  NW 

1/4  ol  N  W  1  /4.  MacDonald  State  Foresi  N  of  Cor\'allis,  trail  to  Hutterf  1\'  Meadows,  edge  of  opening 

in  Douglasdir  torcst  on  slope,  mostly  sunny  spot,  15  Jun  1664,  B.L  Wihon  &■  ¥.  (Aimacho  7014  (DAO 

786419).  Josephine  Co.:  Galice  C "reek  road  3  0  mi  I  torn  junction  with  Rogue  River  road  al  Galice,  steep 
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serpentine  hillside  on  N  side  of  creek,  common  in  partial  shade  at  edge  ol  oak-pine  woods  b\-  the 

slope,  elev.  1250  ft.  10  N'lay  1Q74,  K.L.  Cbumhers  ,^^)}5lDA0  540761). 

Festuca  californica  subsp.  hitchcockiana  (E.B.  Alexeev)  S.J.  Darbyshire,  comb, 
et  Stat.  nov.  BASIONYM:  Fc^tuca  hitchcotkiana  E.B.  Alexeev,  Byull.  Moskovsk.  Obshch.  Isp. 

Prn-.,  Otd.  Biol,  n.s.,  87(2):111. 1Q82,  TYPE:  U.S.A.  CALIFORNIA,  Santa  Clara  Co.:  6  N4ay  1921,  A.H. 

WoUcy-Dod  207  (l  lOl.OTYPli:  K). 

Culms  60-120  cm  tall;  internodes  glabrous  or  pubescent  for  up  to  5  mm  below 
the  nodes.  Sheaths  glabrous,  scabrous  or  sometimes  retrorse  pubescent;  collars 

densely  to  sparsely  pubescent  or  sometimes  glabrous;  ligules  (l-)1.5-6  mm  long, 

with  or  without  apical  cilia;  blades  0.8-2  mm  wide  (3-5  mm  wide  when  llat), 

convolute,  involute,  conduplicate  or  1  lat,  with  7-15(-17)  deep  adaxial  ribs  (usu- 
ally more  than  half  as  deep  as  blade  thickness);  sclerenchyma  as  in  subsp. 

californica  (Fig.  Ic).  Inflorescences  15-25  cm  long.  Spikelets  8-12(-17)  mm  long, 

with  (4-)5-6(-8)  florets.  Lemmas  7-8(-8.5)  mm  long,  entire  or  minutely 
bidentate.  Chromosome  number  unknown. 

This  subspecies  is  distinguished  by  its  longer  ligules  which  are  usually  not 

ciliate,  but  often  lacerate.  Ligules  of  leaves  of  the  vegetative  shoots  are  usually 

(1-)1.5~2  mm  long  while  those  ol  the  culm  leaves  may  be  even  longer.  The  col- 

lars may  be  glabrous  or  pubescent.  Sclerenchyma  in  the  leal  blades  on  the  veg- 
etative shoots  is  well  developed  with  girders  present  at  the  major  veins  (Fig.  Ic). 

The  spikelets  and  lemmas  tend  to  be  somewhat  smaller  in  this  taxon  than  the 

other  subspecies.  Although  the  range  overlaps  with  that  ol  subsp.  californica, 

it  occurs  only  in  central  California  (Santa  Clara  and  San  Luis  Obispo  counties) 

near  the  southern  part  of  the  range  ol  the  typical  subspecies.  It  is  less  com- 

monly collected  than  the  other  two  subspecies  and  appears  to  have  a  more  re- 
stricted distribution.  The  form  of  the  ligule  and  somewhat  smaller  spikelets 

and  floral  bracts  so  clearly  distinguish  these  populations  that  subspecific  rank 
seems  warranted. 

Specimens  seen:  U.S.A.  CALIFORNIA:  San  Luis  Obispo  Co.:  See  Canyon.  3  May  1948.  R.K  Hoover  7.512 

(DAO  635974);  See  Canyon,  14  May  1904,  R.F.  hoover  SS64  (DAt3  635612,  635951:  RSA  201564);  See 

Canyon,  lower  part  of  Perlumo  Canyon,  clay  soil  IVom  serpentine,  14  May  1964,  R.Z";  Hoover  8878 (DAO 
635956). 

Festuca  californica  subsp.  parishii  (Piper)  S.J.  Darbyshire,  comb,  nov  Basionym: 

Fesluai  aristulata  subsp,  pari. sliii  Piper,  C^.ontr  U.S.  Natl.  Herb.  10(U:33, 1906,  ¥  est  ura  parishii 
(Piper)  I  litchc.  in  Jcpson,  Fl,  Calif.  1:169, 1912.  rcsluca  ecilifornica  vnr.  parishii  (Piper)  Hi tc he. 

in  Abrams.  Ill,  fl.  Pacific  States  P222.  1923,  TYPli:  U,S,A.  CALIFORNIA:  San  Bernardino  Moun- 
tains, Mill  Creek  Falls,  alt.  5500  ft,  20  Jun  1901,  S.B.  Parish  5036  (lectotypI:,  designated  by 

Hitchcock  injepson  1912:169:  US-556210!). 

Culms  30-80(-100)  cm  tall;  mternodes  usually  densely  pubescent  up  to  20  mm 
below  the  nodes.  Sheaths  usually  densely  retrorse  pubescent,  rarely  glabrous  or 

sparsely  pubescent;  collars  usually  densely  pubescent,  at  least  at  margins  (rarely 

glabrous);  ligules  (0.2-)0.5-l,5(-2)  mm,  a  ciliate  membrane;  blades  0.5-L2(-1.5) 
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mm  wide,  condupUcate  (or  loosely  lolded),  with  (3-)5-9  shallow  adaxial  ribs 
(up  to  about  hall  as  deep  as  blade  thickness);  sclerenchyma  in  small  abaxial 

strands  to  a  continuous  band,  with  or  without  adaxial  strands  at  the  major  veins, 

rarely  lorming  pillars  (girders absent)  (Fig.  Id-l).  Inllorescences  KV20  cm  long. 

Spikelels  11-16  mm  long,  with  3-4  florets.  Lemmas  (8)9-11.5  mm  long,  usually 
minutely  bidentate,  sometimes  entire.  Chromosome  number  unknown. 

This  subspecies  occurs  in  dry  chaparral  or  open  forests  ot  southern  Cali- 

fornia in  the  San  Gabriel,  San  Bernardino  and  Palomar  Mountains  (Fig.  2).  Al- 
though the  lemmas  tend  to  be  somewhat  larger  than  the  other  two  subspecies, 

overall  plants  tend  to  be  smaller  Leal  blades  tend  to  be  narrower  and  shorter 

(10-30  cm  long,  versus  usually  more  than  30  cm  long)  and  the  sclerenchyma  is 
less  developed  with  the  abaxial  band  oltcn  discontinuous  or  reduced  to  small 

fascicles  opposite  the  veins,  pillars  only  sometimes  present  and  girders  absent 

(Fig.  Id-f).  Leaf  sheaths  of  the  vegetative  shoots  are  usually  densely  retrorse 
pubescent,  but  are  sometimes  sparsely  pubescent  to  glabrous. 

Selected  specimens:  U.S.A.  CALII-ORNIA:  Los  Angeles  Co.:  San  Dimas  F.xpt.  For.,  San  Gabiicl  Mts., 

Wolfskill  nrebrcak  near  Brown's  Flat,  28  May  1042,  KHH(624)63l  (RSA-POM  308'-)44).  San  Bernar- 
dino Co.:  San  Bcrnardmo  K'lts.,  7  Oaks,  Jul  K)01,  A.  Wividson  224.5  (RSA  4l'5'-)66>,  San  Anionio  Mts., 

Cucamonga  Canon  at  Cdiarcoal  Camp,  abundant  under  oaks  on  a  north  slope,  uppei'  Sonoran  Zone, 
alt.  4700  ft.  7  Jun  1919,  i.M.Johiison  2166  (RSA-POM  1271, 6414,  6415J;  San  Bernardino  Mts.,  near  Glen 

Martin,  near  tails  on  road  below,  1  Jun  1941,  j.  Roos  92  (RSA-POM  261420),  San  Bernardino  Mts,, 

Waterman  Canyon,  shady  hillside.  21  Apr  194  ],/,  Roos  26.].](RSA-PC^M  302531):  San  Bernardino  Mts,, 
Fredalba,  open  places  in  forest  with  Piitiis  poudcriKa,  Ouoi  ii.s  kcUo\;^iu  etc,  alt,  5800  ft,  9  Jim  1951.  /, 

Roos  &  L  Roos  5061  (RSA  78227).  San  Diego  Co.:  Palomar  Range,  Agua  Tibia  Wilderness  Area,  west- 
ern crest  of  Agua  Tibia  Mt.  at  head  of  a  steep  draw  in  the  Pechanga  Creek  watershed,  just  N \V  of  the 

large  Qucirus  a^^^yiloUa  woodland  about  the  junction  ol  the  Palomai^  Divide  and  nri|iping  Springs 

trails,  T9S  RIW  SW  1/4  NWl/4  Sec.  4,  near  3.3''25'10"N  1 16°5938"W,elev.  ca,  4500  ft,  extremely  steep 
sk)pcs  with  woodland  ol  Pieiuiutsugtf  miicnHdipu  and  Quercus  chrysolepis  and  understory  of  Ril)cs 

amaruin,  Poly^itichum.  Monaniclla  mai  lanlbn  ssp,  /u/lhi,  Carex  triquetva,  locally  common  on  more 

mesic  ex|")0surcs  with  some  afternoon  sun,  25  Apr  199 1,  5,  RoydH508(\')AO  7'-)6415;  RSA):  NW  Palomar 
Mts.,  Cleveland  Natl,  For.,  Agua  Tibia  Wilderness  Area,  E  face  of  Eagle  Crag,  S  of  upper  Arroyo  Seco, 

W  of  Cutca  Valley,  along  Palomar-Magce  Trail,  T9S  Rl  W  NE  1  /4  SWl,/4  Sec.  14,  elev,  4600  ft,  big  cone 
spruce  woodland  ol  Pseudotsuga  macwccirpa.  Que  n  lis  ch  ry  soi  c  pis,  Li  nunthus  I  loiibu}]dusJ\ct  kid  hi 

tcfnata.  Phacclia  unhi'mita.  etc,,  granitic  substrate  with  decomjiosed  granite  soil,  aspect  NF,  slo|ie 
70',V>,  10  May  1995,  D.L  Banks  &  S.  Boyd  0429  (DAO  796414;  RSA):  N  W  Palomar  Mts.,  Cleveland  Natl. 
For,  Agua  Tibia  Wilderness  Area,  N  peak  of  Agua  Tibia  Mt,  on  NF  corner  of  peak,  just  S  of  the  River- 

side Co,  boundary,  in  a  \'cry  steep  bowl-shaped  depression  on  the  N  flank  of  Agua  Tibia  Mt„  T'-)S 

RIW  SF  1/4  NW  1/4  Sec.  4,  r3°25'l8"N  116"57'24"W,  big  cone  spruce  woodland  of  Psciidolsu^^u 

macwcai'pa,  Quercus  chrysolepis,  Rii/ms  Icucodermis,  Ribcs  amarum  Polystiehum  iml'ru (j/i,s  ss|:). 
curtum,  etc.,  granitic  substrate  and  sandy  humus-rich  soil,  aspect  NW,  slope  170%  [sic],  1  Jun  1995, 
/)./..  Banks  &  S.  Boyd  0509  (DAO  796417:  RSA):  NW  Palomar  Mts.,  CJevcland  Natl,  For.,  Agua  Tibia 
Wilderness  Area,  NE  face  of  Eagle  Crag,  SE  of  the  Crosley  Saddle,  S  of  Cutca  Trail  along  drainage  that 

parallels  trail,  E  of  upper  Arroyo  Seco,  T9S  RIW  SE  1/4  Sec.  14,  elev  4520  ft,  big  cone  spruce  wood- 
land of  Pseudotsuf;,a  macrocarpa.  Quercus  chrysolepis,  Q.  berberidifolia,  Arctostapbylosi^landulosa, 

Carex  triqueira,  etc.,  granitic  substrate  with  decomposed  granite  hutnus-rich  soil,  aspect  S,  slojie 

50%,  15Jun  1995,  D,L.  Banks  &  S.  Boyd  0684  (DAO  79(-)416:  RSA). 
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Trac:y  Irwin  Stori:r,  Rc-ibkri  L.  Umnctr,  and  Davip  Li  ik as.  2004.  Sierra  Nevada  Natural 

History.  Revised  Edition.  (ISBN  0^520-23277-1  hbk.;  ISBN  0-520-24096-0, 

pbk.).  University  of  California  l^rcss,  Berkeley.  CA  94704,  U.S.A  (Orders: 

California  l^rinceton  Fulfillinent  Services,  1445  Lower  Ferry  Road,  Ewing, 
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pbk.,  439pp.,  color  photos,  b/w  drawings,  5"  x  8". 
The  original  edition  by  Storer  and  Usingcr  was  pnblishcd  in  l%5,  l.ukas  has  extensively  revised  this 

popular  guide  to  the  topology  geography,  fauna,  and  llora  ol  the  .uca,  ineorporating  field  and  labo- 
ratory investigations  and  taxonomie  changes.  In  the  concise  but  iliorough  introduction  he  explains 

the  region  and  its  d i versa  y  Very  important  is  the  relatively  brief  section,  "The  C;hanging  l.,mdscape," 
in  which  he  discusses  the  eilccts  oi  global  warmmg,  clear  cutting  ol  foresis,  tlie  useol  prescribed  fire, 

iniroduced  non-native  species,  and  also  human  impact. 

The  book  is  not  delinitu'e  in  species  ol  tlie  area  but  railier  ihose  ihat  are  mo.^i  likely  to  be  en- 

couiuerecL  l-ollowing  cicii  species  description,  distribution  is  noted,  ihat  is.  the  habitat,  terrain,  cl- 

e\'ation.  "Remarks"  include  interesting  facts,  such  as,  in  the  case  ol  I  lowering  [ilanis,  the  use  ol  them 
b\'  man  and  other  creatiu'cs.  As  in  the  earlier  edition,  tliawings  accompany  many  species  in  the  text, 

and  over  =iOO  small  but  brilliant  color  photographs  enhance  the  book,  serving  as  both  aid  toidentili- 
cation  and  stimulus  lor  the  user. 

The  book  is  well  bound  and  a  comtortable-to-hold  field-guide  size— Joanii  Kar\^fs.  BoUiiiiuil 
Rcsainh  InstHute  oj  Texas.  Fort  Woyth.TX.  76102-4060.  VS.A. 

PilYii  IS  M.  Fabi  R  (Ei\)  1997  California's  Wild  Gardens:  A  Guide  to  Favorite  Bo- 

tanical Sites.  (ISBN  0-520-24031-6,  pbk.).  University  ol  California  Press, 
Berkeley,  CA  94704,  U.S.A  (Orders:  California  Princeton  Fulfillment  Ser- 

vices, 1 445  Lower  Ferry  Road,  Ewmg,  NJ  08618,  U.S.A.,  609-883-1759, 609- 

883-74 13  fax;  wwwucprcss.edu).  $34.95  pbk.,  236pp.,  color  photos,  9"  x  12". 

This  IS  a  200i  print  ingol  ,i  KX)7  title,  C.aUloniiu's  Wild  Ganlcns:  A  Li  vingi_ci;ucv.  Quoting  from  tlie 

prelace,  "C^alilornia  is  bles.sed  with  a  u'calth  ol  plant  lite  thai  reflects  the  diversity  ol  its  naiural  land- 

scape. Showcasing  some  ol  the  state's  rare  and  unique  plants  and  their  distinctive  habitats  along 
with  some  ol  the  more  common  treasures,  this  book  attempts  to  pnnide  an  introduction  toCalilornia's 

priceless  botanical  heritage."  Both  the  California  Native  Plant  Sociei  y  and  the  C;alilornia  Department 
ol  fish  .iiid  Ci.ime  ,uv  to  be  congratul.ited  in  producing  this  beautilul  bnok. 
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ABSTRACT 

Eugenia  inversa,  a  new  species  from  coastal  rainforests  of  the  Brazilian  state  of  Espirito  Santo,  is 

described  and  illustrated.  The  new  species  is  apparently  related  to  the  central  Brazilian  Eugenia 

mikanioidei,  from  which  it  is  distinguished  by  pilose  leaves  and  flowers,  shorter  pedicels  and  trian- 
gular, acute  calyx  lobes. 

RESUMO 

Eugenia  inversa,  uma  nova  especie  da  lloresta  pluvial  costeira  do  estado  do  Hspirito  Santo,  Brasil,  e 

descnta  e  ilustrada.  Esta  especie  e  aparentemente  proxima  a  Eugenia  mikanioides. coletada  no  Brasil 

central,  daqual  se  distingue  pclasiolhase  flares  pilosas,  pedicelos  curtose  lobosdocalicc  triangulares. 

Eugenia  is  one  ol  the  largest  genera  of  the  Myrtaceae  in  Brazil  with  about  350 
native  species  (Landrum  &  Kawasaki  1997).  The  family  as  a  whole  comprises 

about  1000  species  m  Brazil  (Landrum  &  Kawasaki  1997),  and  is  especially  well- 
represented  in  the  southeastern  Brazilian  coastal  forests,  where  it  is  frequently 

among  the  most  sampled  families  in  floristic  inventories  (e.g.  Mori  et  al.  1983; 

Peixoto  &  Gentry  1990;  Thomaz  &  Monteiro  1997).  Among  specimens  exam- 
ined from  northern  Espirito  Santo,  I  have  found  an  unidentified  Eugenia  that  1 

consider  as  new  and  describe  herein. 

Eugenia  inversa  Sobral, sp.  nov, (Figs.  1,  2).  Typf.: BRAZIL. EspIrito Sanicv mun. Conceigao 
da  Barra,  Itaunas,  15  Jan  2005,  M.  Sohral  9666  (HOIOTYPH:  BHCB;  ISOTYPHS:  BRIT  CEPEC,  M, 
MBM,K,MBM1.,RB,VIES). 

Species  haec  a  Eugenia  mi  lecniioiiies  proxima,  a  qua  loliisct  lloribus  pilosis,  pedicellis  parviset  lobis 

calycinis  exterioribus  triangularibus  quam  interioribus  valde  majoribus  recedit. 

Small  tree  3-4  m  high.  Bark  reddish,  peeling.  Twigs,  petioles  and  abaxial  side  of 
blades  with  indumentum  of  erect,  brownish  or  grayish  trichomes  0.4-0.8  mm 

long;  pedicels  and  flowers  with  trichomes  to  0.4  mm  long.  Petioles  1.5-2.5  x  1 
mm  long.  Blades  ovate,  elliptic  or  oblong-elliptic,  60-100  x  30-50  m  m,  del  lexed 
in  living  plants,  discolored  when  dry,  darker  adaxially;  glandular  dots  visible 
abaxially,  to  0.1  mm  in  diameter  and  about  10  per  square  mm;  apex  acuminate 
to  20  mm;  base  cordilorm,  sometimes  obtuse;  midvein  sulcate  and  occasionally 
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Fig.  1 .  Eugenia  inversa. Scanned  image  of  holotype  (BHCB). 
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Fig.  2.  Eugenia  inversa.  Schematic  drawings  of  flowers:  a)  flower  bud;  b)  calyx  in  an  open  flower  viewed  from  above. 

Scales:  2  mm.  Both  from  Sobral  9666  (BHCB). 

with  trichomes  to  0.3  mm  long  adaxially,  salient  abaxially;  secondary  veins  7- 
9  pairs,  faintly  visible  adaxially,  evident  and  sometimes  weakly  salient  abaxially, 

leaving  the  midvein  at  angles  about  70  degrees;  paramarginal  vein  (sensu  Carr 

et  al.  1986)  3.5-5  mm  from  the  revolute  margin,  sometimes  a  submarginal  vein 
(sensu  Carr  et  al.  1986)  0.8-1  mm  from  margin.  Inflorescences  glomeruhform 
to  shortly  racemiform  (bracteate  shoots  sensu  Landrum  &  Kawasaki  1997), 

axillary  or  terminal,  sometimes  ramiflorous,  the  axis  6-10  x  0.5-0.8  mm,  with 
up  to  6  flowers  (or  the  flowers  occasionally  sohtary),  when  axillary  sometimes 

concealed  by  the  leaves  when  observed  from  above;  bracts  triangular,  0.8-1.7  x 
0.5-0.8  mm,  persisting;  pedicels  3-10  x  0.3-0.5  mm;  bracteoles  triangular,  to  1 

X  0.8-1  mm,  densely  covered  with  trichomes  to  0.4  mm  long  and  with  4-6 
glandular  setae  to  0.2  mm  long  at  the  adaxial  side,  below  the  insertion  ot  the 

flower;  flower  buds  globose,  to  3  x  2  mm,  densely  pilose;  calyx  lobes  lour,  pi- 
lose on  both  sides,  markedly  unequal,  the  external  ones  lanceolate-triangular, 

2-3  X  0.9-1,3  mm,  visibly  projected  beyond  the  globe  of  the  petals  and  some- 
times slightly  curved  outwards  in  bud,  the  internal  ones  triangular,  0.7-1.3  x 

1-1.8  mm;  petals  rounded,  1-1.3  X  1  mm,  glabrous  or  with  cilia  to  0.1  mm  long; 
stamens  30-40, 1-1.5  mm,  the  anthers  globose,  0.2  x  0.2  mm,  without  evident 

glands;  staminal  ring  1  mm  in  diameter;  style  1.8-2  mm,  the  stigma  punctiform 
and  finely  papillose;  ovary  bilocular,  with  1-4  central-basally  attached  ovules 

per  locule.  Fruits  elliptic,  vinose  or  black  when  ripe,  sparsely  pilose,  10-15  x  8- 
10  mm,  1-seeded;  seed  elliptic,  with  grayish  testa;  embryo  with  fused  cotyle- 

dons and  no  evident  hypocotyl. 
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Habitat,  di'itrihui ion  and  phcnoJo^i^y— Eugenia  invcrsa  is  a  small  tree  from 
rcstingas,  that  is,  scrubby  forests  to  10  m  high  on  sandy  soils  that  exist  along 

southeastern  Brazilian  coast  line;  presently  it  is  known  only  for  the  municipal- 

ity of  Conceigao  da  Barra,  in  northern  Espirito  Santo  (about  18'-^30'S,  39*-H5'W); 
1  lowers  were  collected  in  January,  February  and  June,  and  fruits  in  January,  Feb- 

ruary, June  and  December. 

Conservation  .stt/tu.s.— According  to  the  criteria  proposed  by  lUCN  (2001) 
lor  evaluation  ol  conservation  status,  this  species  could  be  considered  as  an 
endangered  one  (EN),  since  it  I  its  criteria  Bl  ab(iii),  that  is,  has  an  estimated 

range  ol  less  than  5000  km-(B]),  grows  in  a  severely  fragmented  habitat  and  is 
known  from  less  than  five  localities  (a),  and  its  habitat  presents  a  continuing 
decline  in  its  extension  (b(iii)),  since  restinga  habitats  in  northern  Espirito  Santo 

have  been  suffering  severe  damage  t^y  anthropic  activities  such  as  urban  ex- 
pansion and  extensive  artificial  hiua/yptusforestation. 

ItJxonomita/finilics.— This  species  is  apparently  related  to  Eugenia  nrika- 
nioides  O.  Berg  (for  description  see  Berg  f857-1859:  298),  from  which  it  can  be 
set  apart  by  the  characters  in  the  foUowmg  key: 

1.  Leaves  and  flowers  glabrous;  pedicels  more  than  20mrn  longxalyx  lobes  rounded, 

the  internal  ones  larger  than  the  external  ones;  plants  from  savanna  formations  of 

Goias  (central  Brazil)   Eugenia  mikanioides 

].  Leaves  and  flowers  evidently  pilose;  pedicels  to  10  mm  long;calyx  lobes  triangulai, 

the  external  ones  much  largerthan  the  internal  ones;plants  from  coastal  rainforests 

of  Lspirito  Santo   Eugenia  inverse 

Etymology— The  epithet,  derived  from  the  Latin  word  lor  inverted,  is  allusive  to 
the  dil  tcrent  sizes  ol  the  calyx  lobes  ol  the  I  lowers;  in  most  species  of  Eugenia 
with  unequal  calyx  lobes,  the  external  lobes  are  smaller  than  the  internal  ones. 
In  Eugen  la  i  n  versa  the  external  lobes  arc  markedly  longer  than  the  internal  ones. 

PARATYns.  BRAZIL.  Espirito  Santo:  Conccigao  da  Barra,  2b  f-cb  1992,  0.  Pereini  28bl  (.RB.  VlliS);  9  Jun 

1992,  O,  Pctcini  ,H6/  (RB,  VIFS);  9  Dec  1992,  ().  I'cicira  4?>^1  (RB,  VIHS);  15 Jan  2005,  M.  Solval  %70 
(BHCB,  MBM). 
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BOOK  REVIEW 

ElishoTorrhs  and  Timothy  L.  SA\\Yi-RjR.2005.Curandero:  A  Life  in  Mexican  Folk 
Healing.  USBN  0  8263  3640  X,  pbk.).  University  of  New  Mexico  Press,  1601 

Randolph  Rd  SE,  Suite  200S,  Albuquerque,  NM  87106,  U.S.A.  (Orders: 

www.unniprcss.com/Ordering.html,  l-800-24'-)-7737).  $14.95, 170  pp.,  b/w 

drawings,  b/w  photographs,  5  1/2"  x  8". 

In  this  hyl'H'id  bctv\'ecn  a  memoir  and  an  antln'opolot^ical  text,  (Aiianih-nr.  A  l.ijc  in  Mcxinin  hoik 

Healing  recounts  Eliseo  "Chco"  Torres's  experiences  with  cm-andcros,  or  traditional  Mexican  folk 
healers.  The  curandero  tradition  is  strong  in  South  Te,\as.  wliere  Dr  Torres  was  born  and  raised.  This 

bool<  covers  the  spiritual  and  lustorical  aspects  o(  the  tradition,  while  making  room  to  discuss  the 

tradition  as  it  is  practiced  today.  C.uranderos  or  cnranderas  ileal  tlteir  |iatients  irsing  herbs  and  tech- 
niques including  massage  and  rituals.  In  this  book,  the  reader  is  introduced  to  several  famous 

curanderos  including  ¥.\  Nino  bidcncio  and  Hon  Pedrito  Jaratnillo.  as  well  as  fictional  characters 

amalgamated  Ironi  peti]ilc  f"ir  Torres  knows.  I  lerbal  remedies  used  bv  ciirandenxs.  such  as  nopal  cac- 

tus aiul  the  ubiLitutous  chamoiiiilc  lea  and  "verba  Ihicna,"  or  mint  ai'c  discus.sed.  The  authors  also 
lead  the  reader  through  magical  remedies  lor  spiritual  illnesses  including  mal  de  ojo  and  susto.  The 

text  together  with  the  black  and  white  illustrations  and  photographs  come  together  to  provide  an 

insider's  \'iew  ol  a  lolk  healing  traLlition  that  stretches  across  the  Southwest  and  Mcwco. —Marissa 

OppeiMuscum  As^^istaiit.lioUuiiml  Hcscairb  Imtituic oj'lc.\as.50'~)l'ccau Stirct.l-ort  Worth.  iX 76 102- 
4060.  U.S.A..  moppcl@hni.or\:,. 

BOOK  NOTICE 
Interactive  DVD 

Mit  1  r\Fl  A.  DiRk  2005.  The  Interactive  Manual  and  Photo- Library  of  Woody  Landscape 

Plants.  DVD  Version.  (ISBN  0-Q42375-03-3,  hbk.).  Varsity  Press,  337  S.  K4il]edge 
Ave.,  Suite  125,  Athens,  GA  30605,  U.S.A.  (Orders:  vvww.nobleplants.com, 

hillary@noblcplants.com,  706-61.3-0046  phone/fax).  $99.95,  DVD,  7,600 
high  quality  images;  System  requirements:  Windows  98  or  better,  22  MB 

Irec  disk  space,  DVD  player 

This  interactive  PX'D  maiuutl  [iro\ides  "text  covering  1,670  species  and  7,800  cultiwirs;  1,100  line 
drawings  ol  leal  and  bui.1  characteristics;  7,600  high  cjuality  plant  images;  and  a  searchable  plant 

database  with  inlorm,uion  about  hardiness  zones,  water  and  light  requirements,  growth  character- 

istics, I  lowers,  iriuts,  and  lall  color— 72  scai'ch  criteria  in  all," 
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ABSTRACT 

Sericocarpus  is  a  genus  of  five  species  of  wlnite-rayed  asters  nati\^e  to  North  America.  Three  species 
are  found  in  eastern  North  America  (5.  asteroidcs,  S.  lortijolius.,  S.  liniJoUiis)  and  two  are  tound  m 

western  North  America  (S.  Oregon en.sis,  S.  rigidus).  Sericocarpus  oregoncnsis  has  been  divided  into 

two  subspecies  based  on  pubescence  and  geography  (subsp.  ca/i/or?iici(.s  and  subsp.  oregoncn.sis).  Over 

2300  herbarium  specimens  were  examined  to  determine  the  distribution  and  morphological  ranges 

of  variation  in  traits  ol  each  species.  Multivariate  morphometric  analyses  of  111  specimens  were 

undertaken  to  determine  which  of  the  44  vegetative  and  19  floral  characteristics  examined  were 

diagnostic  for  the  species  and  which  species  were  most  similar.  The  rcsuhs  of  cluster  and  discrimi- 
nant analyses  indicated  that  all  five  species  were  distinct.  The  species  were  distinguished  on  the 

basis  of  stem,  leaf  and  floral  traits  and  to  a  lesser  degree  on  geographic  distribution  and  habitat  data. 

In  order  to  explore  the  validity  of  the  division  of  S.  oregonensis  into  two  infraspecific  taxa,  stem  and 

leai  pubescence  traits  were  examined  on  125  specimens  of  S.  oregonensis.  The  results  indicated  that 

S,  oregonensis  can  be  divided  into  two  subspecies  based  on  pubescence  and  geography.  The  statisti- 
cal results  and  morphometric  measurements  were  used  to  construct  comprehensive  descriptions 

and  an  identification  key  to  all  taxa  of  Sericocarpus.  The  pappus  was  found  to  be  triple  or  rarely 

quadruple  in  all  species. 

RESUMEN 

Sericocarpus  es  un  genero  norteamericano  con  cinco  especies  que  tiencn  los  radios  blancos,  Tres 

especies  se  encuentran  en  el  Este  (S.  asteroidcs,  S.  lorlifoiius.  S.  linijolius)  y  dos  en  el  Oeste  (S. 

oregonensis,  S.  rigidus).  Sericocarpus  oregonensis  ha  sido  dividido  en  dos  subespecies  basadas  en  la 

pubescencia  y  la  geograf ia  (subsp.  californicus  y  subsp.  oregonensis).  Se  han  exammado  mas  de  2300 

especimenes  de  herbario  para  determinar  la  distribucion  y  los  ranges  moriologicos  de  variacion  en 

caracteresde  todas  las  especies.  Se  realize  un  analisismorlometricomultivariantede  111  especimenes 

para  determinar  cuales  de  los  44  caracteres  vegetativos  y  19  florales  examinados  eran  diagnosticos 

para  las  especies  y  que  especies  eran  las  mas  semejantes.  Los  resul  tados  de  los  analisis  discriminantes 

y  de  agrupamiento  indican  que  las  cinco  especies  son  dilerentes.  I, as  especies  se  diferencian  por 

caracteres  de  taUos.  hojas  y  liores,  y  en  menor  medida  por  su  distribticion  geografica  y  datos  del 

habitat.  Para  comprobar  la  validez  de  la  division  de  S.  oregonensis  en  dos  taxa  infraspecilicos,  se 

examino  la  pubescencia  de  tallos  y  hojas  en  125  especimenes  de  5.  oregonensis.  Los  resultados  indi- 
can que  S.  oregonensis  puede  dividirse  en  dos  subespecies  basadas  en  la  pubescencia  y  la  geograf  ia. 

Los  resultados  estadisticos  y  las  medidas  morlometricas  se  usaron  para  realizar  descripciones 

'Current  Address:  138  McNaughton  Street,  Sudbury, Ontario,  P3E  1V3  CANADA 

^Current  Address:  Chicago  Botanical  Garden,  Conservation  Science,  1 000  Lake  Cook  Rd.,  Glencoe,  Illinois  U.S.A. 

^Author  of  correspondence 
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cicialhRlas  y  una  clave  cic  idctuil  icacion  de  lodos  los  taxa  dc  Scncocarpus.  Sc  encontro  c]lic  cI  vilano 

era  tri]ilc  o  raiamcnic  cuadruplc  en  todas  las  especics. 

INTRODUCTION 

The  genus  Scricocarpus  Nccs  (Asteraccac:  Astercac)  includes  I  ive  species  lound 

only  in  North  America  according  to  the  most  recent  reviews  ol  the  genus 

(Nesom  1993, 1994.  2000;  Semple  &  Leonard  2005).  Three  of  the  species  occur 
in  the  eastern  United  States  (S.  astcroidcs,  S.  tortifoU  us  and  S.  linifoUus)  and  two 

occur  in  the  Pacific  States  ot  the  United  States  and  on  southern  Vancouver  Is- 

land in  British  Columbia,  Canada  (S.oregonensis  and  S.  rigidus).  The  first  of  these 

two  western  species  has  been  subdivided  into  two  subspecies  subsp.  orcgoncnsis 

and  subsp.  californicus.  Nees  (1832)  first  recognized  Scricocarpus  as  a  genus 

distinct  from  A.stcr  L.  Others  such  as  Gray  (1884),  Small  (1903),  Fernald  (1950), 

and  Nesom  (1993, 1994, 2000)  also  treated  ScriLOCcirpus  as  a  distinct  genus.  Mow- 
ever,  m  the  last  lilty  years,  most  botanists  have  followed  Cronquist  (1955, 1968, 

1980;  Cileason  &  Cronquist  1991)  in  treating  Scricocarpus  as  part  ot  the  genus 

Asfer  in  the  broad  traditional  sense,  including  Jones  (1980)  and  Semple  and 

Brouillet  (1980a).  Semple  et  al.  (1996)  retained  Scricocarpus  within  A.sfersubg. 

Asfcr  on  the  basis  of  similarities  in  phyllary  traits  and  the  results  ot  a  restric- 
tion traginent  length  polymophism  analysis  of  chloroplast  DNA  (Xiang  & 

Seinple  1996),  but  Semple  ct  al.  (2002)  treated  it  as  a  separate  genus  based  on 

ITS  sequence  data,  which  they  summarized  and  on  morphological  traits. 

Scricocarpus  is  more  closely  related  to  the  goldenrod  genus  Solidago  than  to 

other  North  American  species  ol  asters,  which  themselves  can  no  longer  be 

placed  in  a  large  traditionally  defined  genus  A.sfcr.  DNA  studies  have  shown 

Aster  in  the  new  sense  is  restricted  to  Europe  and  Asia  with  one  arctic-alpine 
exceptton  (Noyes  &  Rieseberg  1999;  Brouillet  et  al.  2001;  Semple  et  al.  2002). 

Nesotn  (2000)  included  Scricocarpus  in  a  narrowly  defined  subtribe 

Solidagminae  O.  Hoffmann;  this  is  one  branch  of  the  "North  Ainerican  Clade" 
of  the  tribe  Astereae  (Semple  at  al.  2002). 

Scricocarpus  linifoUus (L.)  B.S.P.  is  the  nomenclatural  type  of  the  genus.  It 

has  been  treated  as  Con y::c;  I i  n i folia  L.,  Aster  li n ^foli  us  L.  and  Aster solidagineus 

Michx.,  tlie  latter  name  ret  lecting  similarities  to  the  grass-leaved  goldenrods  of 

the  genus  Euthamia,  v^'hich  at  the  time  was  erroneously  included  in  Solidago. 

Scricocarpus  linifoUus  lacks  the  prominent  basal  leaves  and  dentate  leaf  mar- 

gins of  5.  asteroides.  Its  leaves  are  linear-oblong  to  linear-oblanceolate  all  along 
the  length  of  the  stem.  Scricocarpus  linijolius  has  the  smallest  heads  in  the  genus. 

Scricocarpus  asteroides  (L.)  B.S.P.  has  been  treated  in  the  past  as  Conyza 

asteroidesL.,  Aster asteroidesiL.)MacM\]\an,  Aster conyzoidesWilld.,  And  Aster 

patcrnus  Cronq.  Although  other  species  may  exhibit  basal  leaves,  S.  aslooidcs 

has  distinctive,  serrate,  spatulate  basal  leaves  and  is  the  only  species  to  have 

basal  leaves  usually  present  at  the  time  of  flowering.  The  lower  stem  leaves, 

also  dentate,  become  progressively  more  narrowl  y  ovate  near  the  top  ot  the  stem. 
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Sericocarpus  tortijolius  (Michx.)  Necs  also  has  been  known,  at  one  time  or 

another,  as  Aster  tortijolius  Michx.,  Aster  bifoliatus  (Walt.)  Ahles,  Conyza 

bi/oliatus  Walt.,  and  Sericocarpus  bi/o/;atu.s(Walt.)  Porter.  Its  non-dentate  leaves 
are  smaller  and  more  oblanceolate  than  the  other  four  species.  Its  leaves  and 

stem  are  the  most  densely  pubescent  in  the  genus.  Of  the  three  eastern  species, 

S.  tortijolius  has  the  smallest  range,  which  extends  from  southern  Florida  north- 
east to  North  Carolina  and  west  to  southern  Mississippi. 

Sericocarpuslinijoliussind  5.  cLsteroides  have  similar  ranges.  Both  are  found 

along  most  of  the  eastern  seaboard  from  New  Hampshire  down  to  South  Caro- 
lina, but  they  never  extend  down  to  southern  Georgia  or  Florida.  Sericocarpus 

linijolius  occurs  a  little  further  west  than  S.  asteroides  generally  does,  occur- 
ring in  western  Tennessee  and  Kentucky.  Sericocarpus  linijolius  can  also  be 

found  in  a  small  area  m  southeastern  I  ndiana,  while  5.  asteroides  generally  does 

not  extend  beyond  central  Ohio  in  the  north  except  for  a  few  isolated  collections 

in  southern  Wisconsin,  southwestern  Michigan  and  northwestern  Indiana.  These 

latter  may  be  chance  adventives. 

Sericocarpus  oregonensis  Nutt.  has  been  treated  in  the  past  as  Aster  orego- 
nensis (Nutt.)  Cronq.,  Sericocarpus  ca  I ijo rn  vcus  Durand,  and  Sericocarpus  rigidus 
Lindl.  in  Hook.  var.  calijornicus  (Durand)  Blake.  The  lower  leaves  of  S. 

oregonensis  are  distinctly  reticulate-veined  and  the  heads  are  usually  found  in 
several  to  many  separate  clusters.  Ferris  (1958)  divided  Sericocarpus o  regonensis 

into  two  taxa:  subsp.  caH/ornicus(Durand)  Ferris  and  subsp.  oregonensis.  In  the 

same  year.  Keck  (1958)  also  recognized  two  subspecies  but  treated  them  in  As- 
ter oregonensis,  as  did  Allen  (1993).  In  contrast,  Nesom  (1993)  recognized  two 

varieties  in  the  species:  Sericocarpus  oregonensis  Nutt.  var.  oregonensis  and 

Sericocarpus oregonensisNuit.  var.  cd/i/omicus (Durand) Nesom.  Nesom  (1993) 

described  var.  oregonensis  as  having  scabrous-puberulent  leaves,  while  var. 
calijornicus  had  densely  hirsute  or  pilose  leaves  (Nesom  1993).  Sericocarpus 

oregonensis  subsp.  calijornicus  can  be  found  in  the  Sierra  Nevada  range  area  of 

eastern  California,  while  subsp.  oregonensis  extends  irom  northern  California 

to  western  Washington  along  the  Coastal/Cascade  ranges. 

Sericocarpus  rigidus  Lindl. m  Hook,  has  a  number  of  nomenclatural  syn- 
onyms, including  Aster  curtus Cronq.  and  Sericocarpus  rigidus  Lindley  in  Hook. 

var.  laevicaulis  Nutt.  It  is  by  lar  the  rarest  of  the  five  species  of  genus. 

Sericocarpus  rigidus  is  similar  in  appearance  to  S.  oregonensis  but  is  smaller  in 

stature,  being  1-3  dm  tall  as  opposed  to  4-12  dm  tall.  Furthermore,  5.  rigidus 

lacks  the  reticulate-veined  lower  leaf  surfaces  of  S.  oregonensis.  The  heads  are 

usually  found  in  a  single  cluster  with  typically  1-3  ray  florets  as  compared  to 

4-7  i  n  the  case  of  S.  oregonensis.  Sericocapus  rigidus  is  found  in  two  isolated  pock- 
ets, one  in  western  Oregon  and  the  second  extending  from  western  Washington 

at  the  south  end  of  Puget  Sound  to  the  southern  tip  of  Vancouver  Island. 

In  1990,  Sericocarpus  rigidus  was  included  on  the  United  States  Fish  and 
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Wildlife  Service's  "Endangered  and  Threatened  Wildlife  and  Plants  List"  in  the 
Federal  Register  (Clampitt  1993).  in  1996,  the  Committee  on  the  Status  ol  F.n- 

daiigered  Wildlife  in  Canada  (COSH WIC)  assigned  to  A.skTc"nr(u,s(Cronq.)the 

status  of  "threatened"  and  revised  the  listing  to  Scricoairpus  rigidus  in  2000. 

COSE  WIC  describes  threatened  species  as  those  "likely  to  become  endangered 

if  limiting  factors  are  not  reversed"  (Douglas  &  Illingworth  1996).  In  the  case  of 

S.  rigidus,  the  principal  "hmiting  lactor"  is  habitat  destruction.  Most  popula- 
tions are  also  threatened  by  competition  I  rom  aggressive  exotic  species,  such  as 

Cytisus  scopari  u.s.  Fire  suppression  has  also  favored  the  expansion  of  native  spe- 
cies, such  as  Symphoriairpos  cdlms.  The  proliferation  of  this  shrub  is  crowding 

out  S.  rigidus  from  its  natural  habitat  (Douglas  &r  Iffingworth  1996). 

All  chromosome  number  reports  in  ScriLOcarjnis  are  diploid,  fn  total,  44 

chromosome  ccumt  reports  of  2u  =  9\\  or  In  =  18  have  been  published:  14  for  S. 
asteroides,  five  for  5.  linijolius,  14  for  S.  oregonensis,  and  11  for  S.  tortijolius. 

(Huziwara  1965;  Anderson  et  al.  1974;  Pinkava  &r  Keil  1977;  Semple  &  Brouillet 

1980b;  Hill  1983;  Semple  et  al.  1983;Jones  &  Smogor  1984;  Semple  1985;  Semple 

et  al.  1989,  1992.  1993;  2001;  Semple  &  Cook  2004).  No  count  is  known  for  S. 

rigidus.  t\")lypfoidy  is  unknown  in  the  genus  and  thus  is  not  a  factor  inf  fuenc- 
ing  morphology. 

Tlie  goal  of  this  study  was  twofold.  First,  a  multivariate  morphometric 

analysis  of  the  genus  had  never  been  undertaken  iiefore.  Second,  detaifed  de- 
scriptions were  needed  to  be  prepare  the  treatment  of  the  genus  for  Flora  North 

A\merica  Project  (Semple  &  Leonard  2005).  The  names  of  taxa  used  in  this  pa- 
per are  those  accepted  at  the  conclusion  of  this  study. 

MATHRIAF  AND  METHODS 

Over  2300  herbarium  specimens  of  Scricocarpus  were  examined;  These  were 
Iwrrowcd  from  or  examined  at  BRfT  CAS,  DAO,  Gl  1,  LINN,  MO,  NY,  ORE,  OSC, 

UC,  UVIC,  WAT,  WIfd.U  and  WTU  (Hofmgren  et  al.  1990).  Of  these,  HI  speci- 
mens were  selected  for  multivariate  analyses  based  on  their  completeness  and 

developmental  stage.  Forty-four  x'cgetative  and  f9  floral  characteristics  were 
measured  for  each  of  the  setected  specimens.  Some  traits  such  as  fower  stem 

leaf  features  were  not  available  lor  scoring  on  all  specimens  (Table  1).  When  pos- 
sible, al  I  traits  were  measured  m  replicates  ol  five.  Character  measurements  were 

then  averaged  and  these  averages  were  used  in  subscc[uent  statistical  analyses. 

Ray  and  disk  achene  pubescence  was  scored  on  a  scale  ol  1-5  with  5  represent- 
ing the  highest  degree  of  pubescence.  Shape  of  the  leaf  apex  and  base  were  scored 

on  a  scale  ol  I-IO  using  a  relerence  card  developed  m  the  laboratory. 
Each  specimen  was  assigned  to  an  a  priori  group  based  on  geography  and 

morphological  characteristics,  which  were  determined  through  observations 

and  a  review  of  the  literature  (Nesom  1993).  The  exclusion  of  a  priori  traits  I  rom 

discriminant  analyses  avoided  the  introduction  of  circufar  logic  and  bias  into 
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the  statistical  analyses.  When  a  pair  of  traits  highly  correlated  with  one  an- 
other (Pearson's  correlation  coefficient  (R  =  I  0.7 1 )  one  of  the  pair  was  exchided 

from  further  analyses.  Highly  correlated  traits  were  excluded  because  two  traits 
showing  high  correlation  could  indicate  that  the  phenotype  of  those  two  traits 
resulted  from  the  regulation  of  a  single  gene,  in  which  cases,  including  both 
traits  would  be  redundant. 

Analysis  of  pubescence  variation  in  the  two  subspecies  o(  Sericocarpus 

oregonensis  (subsp.  oregonensis  and  subsp.  californicus)  was  assessed  by  mea- 
suring the  number  of  hairs  per  mm-  for  each  of  the  traits  listed  m  Table  2. 

All  clustering  and  discriminant  analyses  were  performed  using  either 
SYSTAT  10.0  (SPSS  Inc.  2000)  or  SAS  ver.  8.0  (SAS  Institute  Inc.  1999)  software 

packages.  UPGM  A  cluster  analyses  using  average  hnkage  on  squared  Eucl  idian 
distances  were  performed  m  order  to  determine  the  relative  similarities  among 

the  HI  specimens.  The  cluster  analysis  used  standardized  data  and  all  measured 
traits,  with  the  exception  of  basal  leaf  traits,  which  were  only  present  on 
Sericocarpus asteroides  2it  the  time  of  flowering. 

For  the  canonical  analyses,  characters  not  used  to  del  me  a  prion  group 
were  selected  based  on  the  results  of  a  stepwise  discriminant  analysis,  which 

determines  which  traits  best  separate  the  a  prio  ri  groups.  Only  nine  traits  with 

the  highest  F-values  were  then  used  in  a  classilicatory  discriminant  analysis 
because  only  nine  specimens  of  Scricocarpm  ngidus  were  included. 

A  classificatory  discriminant  analysis  assigns  specimens  a  posterior]  to 

groups  using  the  set  of  characteristics  chosen  m  the  stepwise  discriminant 
analysis.  The  classificatory  analysis  also  includes  a  test  lor  equality  between 

group  centroids  (Wilk's  lambda,  Pillai's  Trace  and  Lawley-Hotelling  trace). 
Geisser  assignment  probabilities  and  correct  classification  rates  were  also  de- 

termined. These  assess  the  reliability  of  the  a  posteriori  classification  ol  the 

specimens  relative  to  the  a  prion  groupings  and  the  strengths  of  alternative 
placements  of  the  specimens. 

Canonical  discriminant  analysis  is  a  dimensional-reduction  technique  used 

to  help  visualize  the  results  of  the  discriminant  analyses.  The  number  of  ca- 
nonical scores  that  can  be  used  is  one  less  then  the  number  of  a  priori  groups 

up  to  three.  Canonical  score  plots  were  rotated  to  determine  if  a  single  perspec- 
tive would  suffice  to  illustrate  group  separation.  Two  dimensional  plots  ol  com- 

binations of  canonical  scores  were  also  plotted  and  those  that  best  revealed 

group  separation  were  selected. 
Digital  photomicrographs  of  cyselae  were  taken  using  a  Nikon  CoolPix  990 

camera  manually  held  against  the  ocular  lens  of  either  the  dissecting  or  com- 
pound microscope.  Pictures  were  taken  of  specimens  under  the  compound  light 

microscope  with  either  below  stage  or  above  stage  lighting.  Final  digital  illus- 
trations were  made  using  CorelDraw  12®  from  digital  images  edited  with  Corel 

PhotoPaintl2®  (Corel  Corp.).  In  some  illustrations  the  contrast  was  manipulated 
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Tabif  1. Traits  measured  for  the  morphometric  analysis  of  Sencocarptis. 

STLNG        Stem  lengtli  (mm)  MLWIDL 

STHRLO      Niitnber  of  hairs  on  tile  lower  stem       MLWTIP 

per  mm- STHRMD     Number  of  hairs  on  the  mid  stem  per  MLAPX 

mm'  MLBASF 

STHRUP      Number  of  hairs  on  the  upper  stem  MLDENT 

per  mm' 
BLHRSU      Number  of  hairs  on  the  basal  leaf  MLBEAD 

surface  per  mm' BLHRMR     Number  of  hairs  on  the  basal  leaf  LJLHRSU 

margins  per  mm^ 
BLHRVN      Number  of  hairs  on  the  basal  leaf  ULHRMG 

vein  per  mm' 
BLLENG      Basal  leaf  length  (mm)  ULHIWN 

BLWID        Basal  leaf  width  (mm) 

BLWTIP       Basal  leaf  measured  from  the  widest  ULLENG 

point  to  the  tip  (mm)  ULWIDE 

BLAPX        Basal  leafshape  at  its  apex  (1-10)  ULWUP 

BLBASE       Basal  leaf  shape  at  its  base  (1-10) 

BLDENT      Basal  leaf  dentation— number  of  ser-  ULAPX 

ration  on  the  leaf  margin  ULBASE 

BLBEAD      Number  of  resin  beads  on  the  basal  ULDENT 

leaf  per  mm^ 
LLHRSU      Number  of  hairs  on  the  lower  leaf  ULBEAD 

surface  per  mm-' LLHRMG     Number  of  hairs  on  the  lower  leaf  NOINFL 

margin  per  mm-'  HDHGT 
LLHRVN      Number  of  hairs  on  the  lower  leaf  HDWIDE 

vein  per  mm'  OUTPHY 
LLLENG       Lower  leaf  length  (mm)  TWOPHY 

LLWIDE       Lower  leaf  width  (mm)  THRPHY 

LLWTIP       Lower  leaf  measured  from  the  wid-  INPHY 

est  point  to  the  tip  (mm)  RAYELR 

LLAPX         Lower  leaf  shape  at  its  apex  (1-10)  RSTRLNG 

LLBASE       Lower  leafshape  at  Its  base  (1-10)  RCORTB 

LLDENT      Lower  leaf  dentation — number  of 

serration  on  the  leaf  margin 

LLBEAD      Numberof  resin  beads  on  the  lower  RAGHLNG 

leaf  per  mm-'  RPAPLNG 
MLHRSU     Numberofhairson  the  mid  leaf  sur-  RPBSG 

face  per  mm  '  DISELOR 
MLHRMG    Number  of  hairs  on  the  mid  leaf  DCORTB 

margin  per  mm-'  DACHLNG 
MLEIRVN     Numberofhairson  the  mid  leaf  vein  DPAPLNG 

per  mm-'  DPBSC 
MLLENG     Mid  leaf  length  (mm)  OCORLB 

Mid  leaf  width  (mm) 

Mid  leaf  measured  from  the  widest 

point  to  the  tip  (mm) 

Mid  leafshape  at  its  apex  (1-10) 

Mid  leafshape  at  its  base  (1-10) 

Mid  leaf  dentation — number  of  ser- 
rations on  the  leaf  margin 

Number  of  resin  beads  on  the  mid 

leaf  surface  per  mm- 
Number  of  hairs  on  the  upper  leaf 

surface  per  mm' Number  of  hairs  on  the  upper  leaf 

margin  per  mm-' 
Number  of  hairs  on  the  upper  leaf 

vein  per  mm- Upper  leaf  length  (mm) 

Upper  leaf  width  (mm) 

Upper  leaf  measured  from  the  wid- 
est point  to  the  tip  (mm) 

Upper  leafshape  at  its  apex  (1-10) 

Upper  leaf  shape  at  its  base  (1-10) 

Upper  leaf  dentation    -number  of 
serrations  on  the  leaf  margin 

Number  of  resin  beads  on  the  up- 

per leaf  surface  per  mm-' Nurtiber  of  heads  on  lateral  branch 

Head  height  (mm) 
Head  width  (mm) 

Outer  phyllary  length  (mm) 

Second  layer  pf-iyllary  length  (mm) 
Third  layer  phyllary  length  (mm) 

Inner  phyllary  length  (mm) 

Number  of  ray  florets  per  head 

Ray  strap  length  (mm) 

Ray  corolla  tube  length — measured 
from  base  to  beginning  of  strap 

(mm) 

Ray  cypsela  body  length  (mm) 

Ray  cypsela  pappus  length  (mm) 

Ray  cypsela  pubescence  (0-5) 
Number  of  disc  florets  per  head 

Disc  corolla  tube  length  (mm) 

Disc  cypsela  body  length  (mm) 

Disc  cypsela  pappus  length  (mm) 

Disc  cypsela  pubescence  (0-5) 
Disc  corolla  lobe  length  (mm) 
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Table  2. Traits  measured  for  the  pubescence  analysis  of  Serlcocorpus  oregonensisiaW  counts  are  given 

in  numbers  of  hairs/mm-. 

STHRLO  Numberof  hairs  on  lower  stem.  MLHR5U  Numberof  hairs  on  mid  leaf  surface, 

STHRMD  Numberof  hairs  on  mid  stem.  MLHRVN  Number  of  hairs  on  mid  leaf  vein. 

STHRUP  Numberof  hairs  on  upper  stem.  MLHRMG  Number  of  hairs  on  mid  margin. 
LLHR5U  Number  of  hairs  on  lower  leaf  surface.  ULHRSU  Numberofhairsonupperleafsurface, 

LLHRVN  Numberof  hairs  on  lower  leaf  vein.  ULHRVN  Number  of  hairs  on  upper  leaf  vein. 

LLHRMG  Number  of  hairs  on  lower  leaf  margin.  ULHRMG  Numberof  hairson  upperleafmargin. 

to  increase  the  difference  between  pappus  bristles  and  background  ior  illustra- 
tive purposes. 

RESULTS 

Cluster  analyses 

Standardized  data  for  53  characters  (Table  1)  were  included  m  an  UPGM  A  clus- 
ter analysis.  Traits  not  included  were  those  for  which  data  was  not  available  for 

all  specimens,  e.g.  stem  height  and  lower  leaf  traits.  Results  indicate  separation 

into  four  main  branches  (Fig.  I;  A-D)  and  two  small  basal  clusters.  The  three 
eastern  species  clustered  into  three  groups  corresponding  to  the  species  with 
only  three  exceptions.  Branch  A  included  all  the  specimens  of  Sericocarpus 
tortifolius  and  no  other  taxa.  Branch  B  included  all  but  one  of  the  S.  linijolius 

specimens,  with  no  inclusion  of  specimens  of  an  y  other  taxa.  The  single  excep- 
tion was  a  S.  linijolius  specimen  (lin32),  which  occurred  on  a  more  basal  branch 

along  with  one  5.  asteroides  specimen  (ast26).  Branch  C  included  all  but  two  of 

the  measured  5.  asteroides  specimens,  as  well  as  two  small  5.  oregonensis  speci- 
mens (cal23  &  call9).  Of  the  two  S.  asteroides  specimens  not  clustered  within 

Branch  C,  one  specimen  clustered  with  one  S.  linijolius  specimen.  The  other  S. 

asteroides  specimen  (ast92)  occurred  by  itself  on  the  basal  branch  of  the  den- 
drogram; it  was  a  robust  individual. 

Branch  D  consisted  of  only  members  of  the  two  western  species  Sericocarpus 

oregonensis  and  S.  rigidus.  The  branch  was  subdivided  into  three  clusters  (a,  b 
and  c).  Branch  c  included  all  nine  S.  rigidus  specimens  as  well  as  two  smaller  5. 

oregonensis  subsp.  oregonensis  specimens  (oreglOl  &  oreglOT).  Branches  a  and 

b  were  composed  entirely  of  S.  oregonensis  specimens  with  both  clusters  in- 
cluding specimens  from  the  Sierras  (subsp.  calijornicus)  and  from  the  Coastal 

and  Cascade  Mts.  (subsp.  oregonensis).  Six  of  the  eight  specimens  in  cluster  a 

belonged  to  subsp.  calijornicus.  Four  of  the  six  specimens  in  cluster  b  belonged 

to  subsp.  oregonensis.  The  two  specimens  of  subsp.  calijornicus  in  cluster  b  had 
pubescence  values  at  the  lower  end  of  the  ranges  of  the  traits  for  the  subspecies. 

A  cluster  analysis  was  performed  on  a  matrix  of  12  stem  and  leaf  pubes- 
cence traits  scored  on  107  specimens  of  S.  oregonensis.  Specimens  of  the  two 

subspecies  were  intermixed  and  did  not  form  two  distinct  cluster  groups  corre- 
sponding to  the  geographically  based  subspecies. 
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linifolius 

asteroides 

{+  2  oregonc'iisis) 

ngiclus 
(+  2  oregonensis 

oregonensis  A ; 

oregonensis 

tortifolius 

1.0 

Distances 

Fig.  1.  UPGMA  cluster  analysis  based  on  all  characters.  Branches  indicated  by  letters  are  discussed  in  the  text. 
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Discriminant  Analyses 

A  canonical  discriminant  analysis  was  carried  out  on  107  specimens  of  Seri- 
cocarpus.  A  priori  group  membership  was  determined  using  the  characteristics 

Usted  in  Table  3.  Leaf  length,  width  and  pubescence,  as  well  as  stem  pubescence 

were  diagnostic  traits  used  in  the  assignment  of  all  specimens  into  a  priori 

groups.  Specimens  were  assigned  to  groups  in  part  on  the  basis  of  geographic 

distribution.  In  the  hterature,  five  species  level  groups  have  been  widely  accepted 

(e.g.,  Nesom  1993).  Examination  of  more  than  2300  specimens  indicated  that 

five  species  groups  were  recognizable  using  key  characters  from  the  Hterature. 

Three  a  priori  groups  included  only  specimens  from  the  eastern  United  States, 

Specimens  assigned  a  priori  to  the  5.  tortifolius  group  were  the  most  pubescent, 

had  obovate  upper  stem  leaves  and  all  came  Irom  the  southeastern  United  States. 

Specimens  assigned  a  priori  to  the  S.  li  n  ifolius  group  were  glabrous  for  all  traits 

listed  in  Table  3,  had  narrowly  elliptic,  lanceolate  or  linear  leaves,  and  all  came 

from,  the  eastern  United  States.  Specimens  of  the  S.  /ini/oli us  group  also  had  the 

longest  mid  and  upper  stem  leaves.  Specimens  assigned  a  priori  to  the  S. 

asteroides  group  were  from  the  eastern  United  States  and  had  basal  rosette  and 

lovv'er  stem  leaves  that  were  petiolate  and  obovate  to  oblanceolate  and  usually 

serrate;  upper  stem  leaves  were  reduced,  becoming  sessile  and  ovate  to  lan- 
ceolate. The  voidest  lower  and  mid  stem  leaves  were  observed  on  specimens  ot 

5.  a  .St  era  ides. 

Western  North  American  specimens  were  assigned  a  priori  to  S.oregoncnsis 

and  S.  rigidus.  Specimens  with  one  or  two  ray  florets  with  short  straps  were 

assigned  a  priori  to  the  S.  rigidus  group;  these  came  from  the  south  end  ot 
Vancouver  Island  in  British  Columbia  and  western  Washington  and  Oregon. 

Western  specimens  with  at  least  three  ray  florets  with  longer,  broader  straps 

were  assigned  a  priori  to  the  S.  oregonensis  group,  which  was  not  subdivided 

into  subspecies  groups  for  the  species  level  analysis.  On  average,  S.orcgonemis 

specimens  tended  to  have  the  widest  upper  stem  leaves. 

A  stepwise  discriminant  analysis  was  used  to  select  traits  to  be  included  in 

the  discriminant  functions  used  in  further  analyses.  The  means,  standard  de- 
viations, ranges,  and  minimum  and  maximum  values  of  all  characters  analyzed 

are  presented  in  Table  4.  The  nine  characters  selected  and  used  in  further  analy- 
ses are  indicated  by  asterisks.  The  stepwise  discriminant  analysis  selected  twelve 

traits  as  having  some  value  in  discriminating  groups.  Of  these,  the  three  with 

the  lowest  F-valucs  (HDHGX  RCORTB,  DISFLOR)  were  discarded  in  order  that 

the  number  of  traits  used  in  the  classificatory  discriminant  analysis  not  ex- 

ceed the  number  of  specimens  in  the  smallest  a  priori  group;  nine  suitable  speci- 
mens of  S.  rigidus  were  included.  Other  traits  scored  were  rejected  from  further 

analysis  because  they  correlated  highly  with  traits  included  in  the  stepwise 

discriminant  analysis. 
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Table  3.  Characteristics  used  to  make  a  priori  g^oup  assignments  to  five  species  level  groups  in 

Sericocarpus;  means,  ±  standard  deviations,  (ranges)  and  minimum  /  maximum;  all  lengths  and 

widths  are  given  in  mm  and  all  pubescence  counts  are  given  in  numbers  of  hairs/mm-'. 

Character S.  asteroides 5.  tortifolius S.  linifoliui S.  oregonensis S.  rigidus 

STHRLO 2.63  ±  2.37 34,45  ±12.85 0,00  ±  0,00 8,44  ±  6.46 1,78  ±  2.39 

(0.26-4.99) (21.61-47.30) (0,00-0.00) (1.99-14,90) (0,00-4,16) 
0/9 0/55 0/0 

0/23 0/6 

STHRMD 6.00  ±  3.45 39.73  ±  6,85 0,00  ±  0.00 11.22  ±4,76 2.37  ±4.39 

(2.55-9.45) (32,88-46.57) (0,00-0,00) (6,46-15.98) (0,00-7.05) 
0/  15 30/55 3/18 0/13 

STHRUP 10.94  ±548 42.41  ±  9.40 0.00  ±  0.00 1  1.28  ±  5,14 8,11  ±  8.74 

(5.45-16.42) (33.01-51.81) (0.00-0.00) (6,14-16.42) (0,00-16.85) 
0/25 25/59 0/0 2/20 

0/25 

LLHRSU 2.48  ±2.10 22.43  ±  5.56 0.00  ±  0.00 8.36  ±  3.76 1.10  ±  1.93 

(0.37  4.58) (16.88-27.99) (0.00-0,00) (4.59-12.12) (0.00-3.03) 
0/7 14/36.67 0/0 0/13 0/4,67 

LLLENG 60.03  ±  22.08 26.22  ±  5.71 50,39  ±  12,26 57,60  ±  16,82 38.95  ±  11.19 

(37.95-82.10) (20.51-31.93) (38.13-62.64) (40,78-74,42) (27.77-50.14) 
29.70/106.25 15/38 25,13/75,67 39.60/97,75 24,83/56,50 

LLWIDE 16.26  ±  5.55 9.33  ±  2,52 5,86  ±  1,52 10,40  ±2.76 6.91  ±  1.04 

(10.71-21.81) (6.81-11.85) (4.34-7.38) (7.63-13,16) (5.86-7.95) 
7/28.25 5.25/14.00 3  /  9.50 7/  16.13 5.50/8.92 

MLHRSU 2.37  ±  2.36 26,85  ±  4,93 0,00  ±  0.00 11.52  ±6.01 2.11  ±  3,06 

(0.01-4.73) (21,92-31,78) (0,00-0.00) (5.51-17.52) (0.00-5.18) 
0  /  7.00 18/41.33 0/0 0/21,67 0/8.80 

MLLENG 37.22  ±  11.80 21.90  ±  5.69 41.53  ±6.60 43.61  ±  1242 33.50  ±  9.53 

(25.42-49.02) (16.21-27.59) (34.93-48.14) (31.19-56,03) (23.97-43.02) 
16.17/57.90 12.75/34.60 27,10/52.40 29.50/80.25 20.88/46.50 

MLWIDE 11.15  ±  3.52 8,52  ±  2.27 3.87  ±  0.74 10.33  ±2.78 6.91  ±  143 

(7.63-14.67) (6,25-10.79) (3.13-4,61) (7,55-13.11) (5.48-8.34) 
6.50  /  20.75 5,20/  14,00 2.40/6.10 6.44/16,27 4.97/9.25 

ULHRSU 1.94  ±2.13 30.74  ±  7.97 0.00  ±  0.00 14.96  ±  9.3  7 1.98  ±  2.55 

(0.00  ±  4.07) (22.77-38.72) (0.00-0.00) (5.60-24.33) (0.00-4.5.3) 
0  /  9,00 18.20  7.54.33 0/0 3/34 0  /  6.60 

ULLENG 21.27  ±  6,50 14.37  ±  2.89 24,73  ±  5.42 22,97  ±  7.50 22.00  ±  6.71 

(14.78-27.77) (11.49-17.26) (19,31-30.16) (15,48-30.47) (15.29-28.72) 
1  1 .00  /  44.83 9.70/21.60 1 3.67  /  36.90 12.25/42.75 12.67/33.50 

ULWIDE 6,16  ±  1.92 5.93  ±  1.32 2.81  ±0,61 6.41  ±  1,63 4.98  ±1.16 

(4.24-8.07) (4.61-7.25) (2.20-3.42) (4,78-8.04) (3.82-6.14) 
3.75/  11.00 3.45/8.20 1,85/4,10 3.50/10.00 3.70/7.38 

RSTRLNG 4,30  ±  0.84 4.80  ±  0.92 6,00  ±  1 .47 4.46  ±  0.76 2.10  ±0.55 

(3,46-5.15) (3.88-5.72) (4,53-7.47) (3.70-5.23) (1,55-2,64) 
2.48/6.03 3.38/6,35 4.19/  10.50 3.10/5.59 1,56/3.00 

RAYFLR 5,06  ±  0,99 3.90  ±  0.85 3.80  ±  0.98 4.08  ±  1,22 1.45  ±  0.54 

(4,07-6,05) (3.05-4.76) (2.82-4.79) (2,86-5.29) (0.91-1.99) 
3,20/7.60 2,00/5,40 2,80/6.40 2,00  /  5.80 0.75  /  2.33 
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Tabif  4.  Characteristics  included  in  a  stepwise  discriminant  analysis  of  five  opr/or/ species  groups  of 

Ser/cocorpus; means  ±  standard  deviations,  (ranges), and  minimum  and  maximum  values;all  lengths 

are  given  in  mm  and  all  pubescence  counts  are  given  in  numbers  of  hairs/mm-';  characteristics  are 

shown  in  order  of  decreasing  F-values;traits  selected  by  the  analysis  are  indicated  by  and  asterisk*. 

Character S.  asteroides S.  tortifolius 5.  linifolius S.  oregonensis  S.  rigidus 

THRPHY* 

MLHRVN* 

DCORLB* 

ULHRMG* 

DCORTB* 

RACHLNG* 

MLWTIP* 

HEWIDE* 

ULHRVN* 

RCORTB 

HEHGT 

DISFLOR 

OUTPHY 

ULWTIP 

5.70  ±  0.72 

(4.98-6.43) 
4.17/7.14 

6.63  ±  3.12 

(3.52-9.75) 
0/12.00 

0.94  ±  0.18 

(0.76-1.12) 
0.6/1.5 

5.68  ±  1.76 

(3.92-7.44) 
2,67/8.60 

3.70  ±  0.33 

(3.37-4.04) 
3.22/4.35 

1.19  ±  0.22 

(0.98-1.41) 
0.80  /  1 .84 

17.13  ±6.29 

(10.84-23.41) 
7.38/30.25 

4.44  ±  0.70 

(3.75-5.14) 
3.08/6.00 

6.03  ±  2.70 

(3.34  8.73) 

0/12.33 

3.08  ±  0.45 

(2.63-3.53) 
2.36/4.23 

8.24  ±  0.84 

(7.4-9.09) 
7.03/10.44 

13.51  ±  2.59 

(10.92-16.10) 
9.60/19.20 

3.28  ±  0.44 

(2.84-3.72) 
2.36/4.20 

10.75  ±  3.64 

(7.10-14.39) 
5.19/19.50 

4.43  ±  0.59 

(3.85-5.02) 
3.61  /6.07 

14.29  ±  3.42 

(10.87-17.71) 
10.20/22.00 

1.37  ±  0.23 

(1.15-1.60) 
1.05/  1.78 

13.20  ±  3.08 

(10.12-16.29) 
8.80/22.00 

4.82  ±  0.63 

(4.19-5.46) 
3.84/5.95 

1.48  ±  0.29 

(1.20-1.77) 
1.14/2.35 

8.46  ±  4.23 

(4.23-12.69) 
4.40  /  24.50 

5.24  ±  1 .49 

(3.76-6.73) 
3.50/10.53 

12.62  ±  7.33 

(5.29-19.96) 

0/20.80 

3.40  ±  0.39 

(3.01-3.80) 
2.67/4.19 

10.63  ±  0.96 

(9.67-11.58) 
9,25/  13.78 

8.65  ±1.21 

(7.45-9.86) 
6.40/  10.80 

2.24  ±  0.34 

(1.9-2,58) 
1,76/3,12 

5,35  ±  1,14 

(4.22-6,49) 
2,42  /  7,50 

4,62  ±  0,41 

(4,21-5,04) 
3,84/5,45 

0,00  ±  0,00 

(0,00-0.00) 
0/0 

1.45  ±  0.23 

(1.22-1.68) 
1 .05  /  1 .94 

3.85  ±  1.28 

(2.57-5.13) 
1.33/7.20 

3.10  ±0.38 

(2.72-3.47) 
2.25/3.75 

0.97  ±  0.11 

(0.86  1.08) 
0.73/  1.22 

18.59  ±  3.62 

(14.96-22.21) 
13.30/27.00 

3.19  ±0.67 

(2.51-3.86) 
2.26/4.82 

0.00  ±  0,00 

(0,00-0,00) 

0/0 

3,08  ±  042 

(2,66-3,51) 
2,35/3.96 

6.92  ±  0.72 

(6.20-7.65) 
5,63/8,38 

8.61  ±2.32 

(6.28-10.93) 
5.20/14.60 

2.96  ±  0.27 

(2.69-3.23) 
2.40/3.49 

13.76  ±  2.95 

(10.81-16.72) 
8.83/19,00 

6.38  ±  0.64 

(5.74-7.01) 
4.69/7.15 

7.67  ±3.51 

(4.16-11.17) 
2.00/  15.00 

1.21  ±0.16 

(1.05-1,38) 
1,00/1.66 

4.57  ±5.32 

(0.00-9.88) 

0/  12.40 

4.59  ±  0.46 

(4.12-5.05) 
3.39/5.15 

2,06  ±  0,56 

(1,5-2.62) 
1.27/3,32 

20.02  ±  6.73 

(13.29-26.75) 
11.50/33.30 

5.79  ±  0.84 

( 4.95-6.63) 
4.44/7.19 

8.63  ±  3.18 

(5.45-11.81) 
3.00/16.50 

3.15  ±  0.33 

(2.82-3.49) 
2.55/3.71 

7.26  ±  0.87 

(6.39-8.13) 
6.13/8.57 

3.37  ±  2.56 

(0.81-5.93) 
0  /  6.80 

0.83  ±0.10 

(0.73-0.93) 
0.63/0.96 

8.77  ±  1.39 

(7.37-10.16) 
7.20/11.50 

5.09  ±  0.52 

(4.58-5.61) 
4.44/6.23 

1.58  ±  0.36 

(1.23-1.94) 
1.25/2.19 

12,40  ±  3,35 

(9,05-15,75) 
8,06/  18,50 

5.55  ±  0.86 

(4.68-6.41) 
4.10/6.54 

3.53  ±  2.72 

(0.81-6.25) 
0.20/7.40 

3.07  ±  0.46 

(2.61-3.53) 
2.50/3.88 

10.17  ±  1.16  10.53  ±  1.01 

(9.02  ±  11.33)  (9.52-11.54) 
7.89/12.13  9.35/12.37 

13,41  ±  3,08 

(10,32-16,49) 
9,00/  19,25 

3,92  ±  0.49 

(3.43-4.42) 
2.76/4.57 

11.56±  3.85 

(7.70-15.41) 
5.88/20.75 

13.03  ±  2.43 

(10.60-15.46) 
9,5/16.8 

4.21  ±0.73 

(3.48-4.93) 
3.14/5.29 

9.23  ±  2.10 

(7.13-11.33) 
6.95/12.30 
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Table  4  continued 

Character         S.asteroides  S.tortifolius  S.linifolius  S.oregonensis  S.rigidus 

MLHRMG      5.62  ±1,72  11.93  ±1.99         3.91  ±1.42  4.71  ±  5.88  8.31  ±1.97 

(3.90-7,34)  (9.94-13.92)  (2.49-5.33)  (0.00-10.59)         (5.34-10,28) 
3.00/8.25  8,67/17,33  1.00/6,60  0/18.50  7.00/13.00 

NOINFL         3.50  ±1.28  2,98  ±  0,41  3,18  ±1,08  3.33  ±  0.36  2.87  ±  0.45 

(2.22-4.78)  (2,57-3,40)  (2.10-4.26)  (2.98-3.69)  (2.42-3.32) 
2.60/5.60  2.40/4.00  2.40/8,40  2.60/4.20  2.20/3.40 

The  Mahalanobis  distances  between  group  centroids  and  the  associated  F- 
statistics  and  their  probabiHties  generated  by  the  classilicatory  discriminant 

analysis  (Table  5)  indicated  that  all  five  a  prion  species  level  groups  were 

strongly  supported  (p<0.001  in  all  cases).  Other  tests,  i.e.  the  probabilities  (or 

the  Wilk's  lambda,  PiUai's  trace,  and  Lawley-llotelling  trace  indicated  there  were 
significant  diilercnces  between  group  centroids  (p  <  0.0001). 

In  the  classif  icatory  discrminiant  analysis,  specimens  was  assigned  a  poste- 
vion  to  five  species  level  groups  using  the  discriminant  functions,  hi  the  a  posteriori 

classification  analysis  (Table  6),  100%  correct  classification  was  made  a  posteriori 

lor  specimens  assigned  6J  pri(iri  to  Scria^curpu.s  tistcroiJc.s,  5.  h)rt !/()!( us,  and  S.rigic/us. 

For  5.  linijolius,  96%  ol  the  specimens  were  correctly  classitied  a  posteriori,  one 

ol  28  specimens  was  assigned  to  5.  asteroides.  For  S.  oregonensis,  83%i  were  cor- 
rectly classified;  three  of  18  specimens  were  assigned  to  S.  asteroides.  Overall, 96% 

ol  specimens  were  correctly  assigned  a  posteriori  to  their  respective  c;  priori 

groups.  In  the  Jackknifed  classification  analysis  (Table  7),  the  overall  correct  a 

posterio  ri  assignment  rate  was  91%.  Again,  all  specimens  were  assigned  correctly 

to  5.  tortijolius.  The  correct  classification  rates  for  the  other  four  groups  were  90% 

lor  5.  asteroides,  96%  for  S.  linifolius,  72%  for  5.  oregonensis  and  89%  for  5.  rigidus. 
Plots  ol  the  canonical  vanate  scores  on  the  first  and  second  and  first  and 

third canonicalaxesareshown  in  Fig.2.Specimensot  S.  linifoliusand  S.tortijolius 

are  separated  irom  the  other  taxon  on  the  first  two  axis,  while  the  other  three 

species  separate  on  the  first  and  third  axes  although  with  slight  overlap  toward 

the  centered!  the  distribution  ol  symbols. 

Univariate  analyses  of  5.  oregonensis:  siibsp.  oregonensis  and  subsp.  californicus 

Pubescence  traits  ol  107  specimens  of  Sericoearpus oregonensis  were  analyzed. 

The  means,  standard  deviations,  ranges  (as  well  as,  minimum  and  maximum 

values)  for  stem  and  leaf  pubescence  traits  measured  for  subsp.  oregonensis 

and  subsp.  califor}]iiUS  are  presented  m  Table  8.  Results  indicate  that  subsp. 

oregonensis,  which  grows  in  the  Coastal/Cascade  Mountains  region,  was  less 

pubescent  than  subsp.  ealilornuus  found  in  the  Sierra  Nevada  region  of  Cali- 

fornia. Two-sample  t  tests  were  run  comparing  each  trait  listed  in  Table  8  by 

subspecies.  Even  though  the  ranges  of  x'alues  of  the  subspecies  ovedappcd,  there 
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Fig.  2.  Plots  of  the  first  and  second  and  first  and  third  canonical  variates  of  107  specimens  included  in  the  five  taxon 

canonical  analysis  of  Sericocarpus.  Key  to  symbols;  S.  asteroides,  solid  dots;  J.  Hnifolius,  +;  S.  oregonensis,  light  shaded 

triangles;  S.  rigidus,  inverted  black  triangles;  and  S.  tortifolius,  x . 
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Tahi  l  5.  Mahalanobis  distances  (squared)  between  group  centroids  and  associated,  F-statistics  for 

the  five  species  level  groups  analysis  of  5erfCOforpu5;  probabilities  between  groups  in  all  compari- 
sons were  <  0.0001. 

a  posterori  qroup 

a  priori  group asteroides tortifolius linifolius oregonensis 

S.  tortifolius 70.173 

91.201 

S.  linifolius 20.281 

30.077 

97.071 

122.457 

5.  oregonensis 11.865 59,249 38.146 
13.668 60.062 42.796 

S.  rigidus 18.499 81.725 53.885 
20.152 

13.114 53.450 37.579 12.381 

Table  6. Results  of  an  oposfer/or/classificatory  discriminant  analysis  of  107  specimens  of  Ser/cocarpus 

using  a  linear  discriminant  function. 

Group 
a  posterori  qroup 

a  priori  qioup asteroides tortifolius linifolius 
oregonensis rigidus 

N 

asteroides 30 

1 00% 

0 0 3 

10% 

0 30 

tortifolius 0 22 

1 00% 

0 0 0 22 

linifolius 1 
4% 

0 27 

96% 

0 0 

28 

oregonensis 3 

17% 

0 0 15 

83% 

0 18 

rigidus 1 

11% 

0 0 0 9 

1 00% 

9 

TOTALS 34 
22 

27 

16 

8 107 

was  a  staristically  significant  difference  (p=0.00, 
lor  every  trait. 

0.05)  between  the  means 

DISCUSSION 

Cluster  and  discriminant  analyses  support  the  division  of  Scricocarpus  into 
five  species.  Scrianarpus  linifolius  and  5.  tortifoliui  are  the  two  most  distinct 

species  within  the  genus.  Scricocarpus  asteroides.  S.  oregonensis,  and  5.  rigidus 

arc  generally  more  similar  to  one  another  with  the  greatest  similarity  being 

between  the  latter  two,  which  are  the  western  North  America  species.  The  simi- 
larity between  these  three  latter  species  is  reflected  in  the  inclusion  of  a  few  of 

the  5.  oregonensis  specimens  within  the  5.  asteroides  and  i".  rigidus  branches  in 
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Table  7.  Results  of  an  a  posteriori jackknifed  classificatory  discriminant  analysis  of  107  specimens  of 

Sericocarpus  using  a  linear  discriminant  function. 

Group 
aposteroriq\ 

'oup 

aprioriqroup asteroides tortifolius linifolius 
oregonensis rigidus 

N 

asteroides 27 

90% 

0 0 3 

10% 

0 30 

tortifolius 0 22 

1 00% 

0 0 0 22 

linifolius 1 
4% 

0 

27 96% 

0 0 28 

oregonensis 5 

28% 

0 0 

13 

72% 
0 18 

rigidus 1 
11% 

0 0 0 8 

89% 

9 

TOTALS 
34 

22 27 

16 

8 107 

the  cluster  analysis,  even  if  such  confusion  of  identity  is  unlikely  due  to  very 

different  general  appearances  and  provenances.  [Regardless  of  the  snnilarity  on 

technical  traits  as  seen  in  the  cluster  analysis  between  5.  asteroides  and  the  two 

western  species,  the  fOO%  correct  a  posteriori  classification  rate  lor  S.  asteroides 

in  the  classificatory  discriminant  analysis  establishes  that  it  is  indeed  a  dis- 

tinct species,  especially  considering  the  ob\'ious  basal  rosette  trait  was  not  in- 
cluded in  the  anal  yses.  The  technical  similarities  in  traits  scored  is  not  rel  lected 

m  the  ease  with  which  5.  asteroides  can  be  identified  in  the  field. 

All  of  the  specimens  placed  a  posteriori  by  the  classificatory  discriminant 

analysis  into  a  different  group  than  their  a  priori  placements  were  examined 

and  found  to  have  been  correctly  placed  a  priori  on  the  basis  of  the  diagnostic 

traits  not  included  in  the  analyses.  While  readily  identil  ied  as  belonging  to  oitc 

of  the  a  priori  groups,  the  specimens  generally  were  either  stunted  or  robust 

compared  to  other  members  of  the  group.  Thus,  cither  favorable  or  unfavorable 

growing  conditions  likely  influenced  others  traits  that  were  included  m  the 

analyses.  The  5.  linifolius  specimen  not  included  in  Branch  B  of  the  cluster  dia- 

gram (Fig.  f)  was  also  the  one  misclassified  specimen  m  the  classification  ma- 
trix generated  by  the  classificatory  discriminant  analysis.  This  specimen  was 

found  to  be  a  very  robust  plant  for  the  species,  therefore  explaining  its  a  poste- 
riori inclusion  into  the  S.  asteroides  group.  There  is  no  doubt  that  it  is  specimen 

of  S.  Irnifolius  based  on  the  a  priori  characteristics  excluded  from  the  analyses. 

The  three  misclassified  Sericocarpusoregonensisspecimens  were  examined, 

and  though  some  did  not  always  conform  to  the  norm  for  one  trait  or  another, 

the  initial  a  priori  assignments  were  correct.  One  of  the  misclassified  S.oregonensis 

specimens  (cal23),  clustered,  along  with  a  second  S.  oregonensis 
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Table  8.  Pubescence  characteristics  measured  for  the  two  subspecies  of  S.  oregonensis;  means "  stan- 
dard deviations,  (ranges),  and  minimum  /  maximum  values;  all  pubescence  counts  are  given  in 

numbers  of  hairs/mm- . 

Character  subsp.oregonensis  subsp.  californicus 

/?  =  63  n  =  62 

STHRLO  9.54  ±  3.88  14.07  ±  3.52 

(5.65-13.42)  (10.55-17.59) 
1.00/18.00  4.00/23.00 

STHRMD  10.89  ±4.36  14.27  ±  3.20 

(6.53-15.25)  (11.07-17.47) 
2.00/24.00  7.00/22.00 

STHRUP  1 2.03  ±  4. 1 9  1 8.26  ±  4.96 

(7.84-16.22)  (13.30-23.21) 
4.00/26.00  11.00/33.00 

LLHRSU  8.57  ±3.41  14.75  ±  4.57 

(5.16-11.98)  (10,18-19.32) 
2.00/19.33  7.00/25.20 

LLHRVN  5.16  ±1.60  7.84  ±1.70 

(3.56-6.76)  (6.15-9,54) 
2.00/8.60  3.00/11.40 

LLHRMG  7.57  ±  1.63  9.38  ±  1.75 

(5.94-9.20)  (7.64-11.13) 
4.67/13.40  6.00/13.20 

MLHRSU  10,00  ±3,83  16.72  ±4,12 

(6.17-13.83)  (12,61-20,84) 
2,00/19.00  6.67/27.00 

MLHRVN  5.52  ±1,48  8.48  ±  2,04 

(4.04-7.00)  (6,44-10,52) 
2.75/9.60  4.00/13,80 

MLHRMG  7.54  ±1.58  9.38  ±1.92 

(5.96-9.11)  (7,46-11.30) 
4.75/11.40  5.80/14,80 

ULHRSU  12,32  ±4,65  20,49  ±  4,56 

(7.67-16.97)  (15,93-25.04) 
3.67/23.80  8.33/29.60 

ULHRVN  5.90  ±1.54  8.88  ±1.75 

(4.36-7.44)  (7.13-10,63) 
2,67/11,00  5,33/13,40 

ULHRMG  8.00  ±1.75  10.22  ±1.79 

(6.24-9.75)  (8,43-12.01) 
4.00/13.60  6.60/14.20 



LEONARD  ET  AL.,  MULTIVARIATE  MORPHOMETRIC  STUDY  OF  SERICOCARPUS  1487 

specimen,  within  the  5.  astcroides  group.  Both  of  these  were  smaller,  less  robust 

plants.  Two  S.oregonensis  specimens  clustered  within  the  S.  rigidus.  These  speci- 
mens were  dwarf  plants  with  stem  lengths  corresponding  to  the  lower  end  of 

the  range  for  the  species  (STLNG  =  24  cm  and  46.5  cm,  respectively,  Mean  =  62.4 
mm).  The  remaining  5.  oregonensis  specimens  clustered  into  two  groups.  The 
branch  b  cluster  in  Fig.  f  is  composed  of  four  individuals  oi  5.  oregonensis  subsp. 

oregonensis  and  two  of  5.  oregonensis  subsp.  calijornicus.  The  latter  two  speci- 
mens have  low  hair  counts  for  the  subspecies  (ULHRSU  =  16.6  hairs/mm-  and 

18.8  hairs/mm^,  respectively;  mean  =  20.5  hairs/mm-).  The  branch  a  cluster  in 
Fig.  1  is  composed  of  six  5.  oregonensis  subsp.  calijornicus  and  two  S.oregonensis 

subsp.  oregonensis  specimens.  Upon  close  re-examination  ot  the  two  5. 
oregonensis  subsp.  oregonensis  specimens,  no  obvious  morphological  traits 
which  could  account  for  its  clustering  withm  branch  a  were  observed. 

Of  the  five  Sericocarpus  species,  S.  tortifoliusis  the  most  distinct  on  scored 
technical  traits.  All  cases  clustered  together  with  no  inclusion  of  specimens  from 

any  other  species.  Sericocarpus  tortijolius  is  also  the  only  species  to  show  100% 
correct  classification  rates  in  both  the  Classification  and  Jacknifed  matrices. 

The  highest  F-value  (F  =  122.457)  and  Mahalanobis  distance  (D  =  97.071)  oc- 
curred between  the  S.  limfolius  and  the  S.  torfi/oliiis group  centroids.  These  re- 

sults confirm  the  cluster  analysis  and  canonical  analysis  results  which  indi- 
cate that  of  the  five  species,  5.  limfolius  and  5.  tortijolius  are  the  most  distinct. 

Of  the  one-hundred  and  seven  specimens  assigned  a  posteriori  during  a 
classificatory  discriminant  analysis,  only  four  specimens  were  misclassified. 

The  average  Geiser  assignment  probabilities  were:  0.94  for  S.  asteroides,  1.00  for 
S.  tortijolius,  0.97  for  5.  linijolius,  0.82  for  5.  oregonensis,  and  0.97  for  S.  rigidus. 

These  high  Geiser  assignment  probabilities  indicate  that  the  within-group  vari- 
ances are  small  m  comparison  to  the  between-group  variances. 

The  strong  F-values  and  low  probabilities  of  the  Wilk's  lambda  (F  =  34.863, 
p  <  0.001),  Pillai  s  Trace  (F  =  22.640,  p  <  0.001)  and  Lawley-Hotelling  trace  (F  = 
48.065,  p  <  0.001)  generated  during  the  classificatory  discriminant  analysis, 
all  indicate  that  the  probability  that  all  specimens  tested  are  representative  ol 

one  single  group  rather  than  five  species  groups  is  extremely  small. 
Scoring  of  canonical  traits  on  the  first  and  second  axes  show  strong  group 

separation  by  5.  tortijolius  ̂ nd  S.  linijolius.  The  overlapping  of  the  three  remain- 
ing species  on  the  first  and  second  axes  is  resolved  when  the  canonical  scores 

are  plotted  on  the  second  and  third  canonical  axes.  The  separation  visuaHzed 

in  the  canonical  analysis  is  supported  by  the  aforementioned  cluster  and  dis- 
criminant analyses. 

The  division  of  S.  oregonensis  into  two  subspecies,  subsp.  oregonensis  and 

subsp.  calijornicus,  is  based  on  both  geographic  and  morphological  traits.  Those 
plants  growing  in  the  Coastal/Cascade  Mountain  ranges  of  Washington,  Oregon 
and  California  (subsp.  oregonensis)  are  more  sparsely  pubescent  than  those 
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plants  growing  in  the  Sierra  Nevada  region  of  eastern  California  (subsp. 

calijo I'}] uus).  The  ranges  for  both  subspecies  overlap  in  far  northern  California; 
however,  the  means  lor  all  measured  pubescence  traits  is  consistently  smaller 

in  the  case  of  5.  ore^oncnsis  subsp.  oregonensis  specnncns.  Two-sample  t  test  re- 

suits  indicate  that  the  difference  between  the  means  of  both  subspecies  is  sta- 

tistically significant  (prob  =  0.00,  C.I.  =  95%).  ScruocarpusorcA^oncusis  is  also 

tound  in  an  intermediate  geographical  region,  namely  Butte  and  Shasta  coun- 
ties in  Calilornia,  where  both  subspecies  are  found,  but  can  easily  be  assigned 

to  appropriate  subspecies  by  examining  pubesceiice  traits. 

In  conclusion,  based  on  the  resultsof  the  multivariate  morphometric  analy- 
ses, and  to  a  lesser  extent  on  geographical  data,  the  aster  genus  Scyicocarpus 

should  be  divided  into  five  species:  S.  astcroidcs,  S.  toriifolius,  5.  Unifoltus,  S. 

oregonensis,  and  S.  rigidus.  Differences  in  the  degree  of  pubescence  and  in  geo- 
graphical location  within  S.  oregone)\sis,  support  the  separation  of  this  species 

into  two  inlraspccilic  ta.\a;  Serieocarpus  orego>]ensis  iuhsp.  oregonensis,  found 

in  the  coastal/cascade  region  of  Washington,  Oregon,  and  California  is  more 

sparsely  pubescent  than  S.  oregonensis  subsp.  ealijornieus,  which  grows  m  the 

Sierra  Nevada  region  of  C^alilornia.  Subspecies  ranks  is  adopted  following  Semple 

(1974)  because  the  two  miraspccific  taxa  have  essentially  allopatric  distribu- 

tions. For  an  alternatu'c  usage  of  infraspecific  ranks  see  Turner  and  Nesom 
(2000)  who  presented  the  argument  that  subspecies  rank  should  be  used  as  a 

grouping  category  only  like  subgenus,  subtribe,  etc.  We  find  it  useful  to  con- 

tinue to  use  two  ml  raspecific  ranks  (subspecies  and  \'ariety)  to  emphasize  geo- 
graphic features  of  the  taxa. 

TA ,\ONC^M IC:  TRl: ATM HNT 4 

Sericocarpus  NecS,  Gen.  et  sp.  Aster  10,  f48.  1832.  ,\.s(c-i  ,subg.  .Si-riuUdr/'iislNces)  A.Ci, 
Jones,  lirittonia  M:  23H,  1080.  A,s(r/soct,  Scncocarpus(hiccsj  Semple,  Thytologia  58:42<-).  198.5. 

Lhctotyi'I'  [Bnii  in  linti.  t'sr  Bmwn  lOOl:  Seriiotai  pus  .solultiiji/n-iis  (Miehx.)  Nees  = 

Scrin)(Ui'pu\  lnii/(i/in.sU..J  H.S.I' 

A.St er  seel.  Scruiiilnlii  Loudon,  1  lort  I5nt.  347.  1830.  "Leaves  laneeoiate  and  ovate,  lower  ones  ser- 

rate" I.IXTOTYPL  ISundberg&r  Jones  l'-)87|:A,s(ctc()nvC('i£ie.s\\'illd.  =  Se)-ieoetir;neslMii/()/iies(l_,) li.S.P 

Perennial  herbs  Irom  rhizomatous  to  stout,  branching,  woody  caudex.  Stem 

erect,  glabrate  to  pubescent,  (f5-)32-48-62("l  17)  cm.  Basal  leaves  usually  ab- 

sent at  time  of  flowering,  puberulent,(2-)4-8- 1 1(-13)  cm  long,  serrate  near  apex, 
spatulate  to  petiolate,  reticulate  veined.  Stem  leaves  linear  to  (ob)ovate,  sessile, 

acuminate  to  acute,  sometune  slightly  cuspidate  (l-)2-3-.5(-ll)  cm  long,  (0.1-) 

0.4-0.8- 1(-3)  cm  wide,  reticulate  veined,  glabrate  to  moderately  hispidulous  or 

hispidulous-pilose,  hairs  0.05-0.5  mm  long,  loi4gest  hairs  sometimes  twisted, 

''ah  measurements  in  the  taxonomic  treatment  are  given  in  the  followincg  forfnat:(minimLim)-miiius  the  starv 
dard  deviation-mean-plus  the  standard  deviation-(inaximum). 
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usually  sparsely  to  moderately  Finely  glandular  punctuate,  the  stipitate-glands 
recessed,  soinetimes  resinous,  margins  ciliatc,  serrate  becoining  entu-e  or  entire, 
upper  leaves  decreasi  ng  in  size  upward.  Capitulescence  corymbiform  to  broadly 

corymbiform,  sometimes  compact;  heads  2-5  per  branch;  bracts,  ciliate,  glabrate 

to  pubescent,  broadly  lanceolate  to  narrowly  ovate.  Involucre  (3.8-)5.0-6.0-7.0(- 
8.6)  mm  high  at  anthesis,  (2.3-)3.8-4,8-5.9(-10.5)  mm  wade;  phyllaries  in  3-5 
imbricate  series,  cihate,  glabrate  to  pubescent,  base  narrowly  to  widely  oblong, 

tip  narrowly  to  broadly  acute,  outer  series  C1.8-)2.5-3.3-4.1(-5.3)  mm  long,  mid 
series  (2.7-)3.5-4.4-5.2(~6.5)  mm  long,  inner  series  more  linear  and  less  chloro- 

phyllous,  margins  ciliate,  dark  green  zone  at  the  apex,  thumb-nail  shaped.  Ray 
florets  1-6,  strap  (1.6-)2.9-4.3-5.8(-10.5)  mm  long,  corolla  tube  (2.4-)3.0-3.2- 

3.3(-4.2)  mm  long,  cypselae  strigose  to  densely  strigose,  (0.7-)1.0-1.5-1.9(-3.3) 
mm  long  at  anthesis,  increasing  twofold  by  maturity,pappus,  triple  or  rarely 

quadruple:  secondary  outer  series  of  very  few  linear  scales,  0.1-lmm  long;  middle 
and  inner  series  of  barbellate  bristles,  secondary  inner  series  of  mid  length  ta- 

pering bristles,  35-70%  the  length  of  the  primary  inner  series;  primary  outer 

series  of  tapering  bristles  80-95%  the  length  of  the  primary  inner  bristles;  pri- 
mary inner  series  bristles  strongly  clavate,  (3.5-)4.3-5.2-6.1(-7.8)  mm  long.  Disc 

florets,  5-19,  corolla  lobe  (0.6-)0.89-1.2-l .4(-I.9)  mm  long,  corolla  tube  (2.3-J3.4- 

4.3-5.1(-6.2)  mm  long;  cypselae  strigose  to  densely  strigose,  (0.8-)l.l-1.6-2.0(- 
3.3)  mm  long  at  anthesis,  increasing  2-3  times  by  maturity,  pappus,  triple  or 

rarely  quadruple:  secondary  outer  series  of  very  few  linear  scales,  0.1-1  mm  long; 
middle  and  inner  series  of  barbellate  bristles,  secondary  inner  series  ol  mid 

length  tapering  bristles,  40-75%  the  length  of  the  primary  inner  series;  pri- 
mary outer  series  of  tapering  bristles  80-95%  the  length  of  the  primary  inner 

bristles;  primary  inner  series  bristles  strongly  clavate,  (3.3-)4.7-5.8-6.8(-8.3)  mm 
long.  Chromosomal  base  number:  x  =  9;  all  reports  diploid  (2n  =  18).  Flowering 
midsummer  to  early  fall. 

The  pappus  has  been  reported  as  double  in  the  past  (e.g.,  Cronquist  1980). 
Hood  and  Semple  (2003)  noted  that  the  pappus  was  biseriate  with  the  outer 

whorl  slightly  shorter  than  the  strongly  clavate  inner  whorl  with  some  over- 
lapping of  the  bases  of  the  bristles.  Semple  and  Hood  (submitted)  noted  that  a 

quadruple  pappus  was  the  likely  plesiomorphic  state  in  the  North  American 
clade;  their  labels  for  the  four  whorls  are  used  here.  Further  examination  of  the 

pappus  of  Sencocarpus  species  revealed  that  it  is  usually  triple  (Fig.  3).  What 

had  been  interpreted  as  a  outer  whorl  of  variable  length  non-clavate  bristles  is 
reinterpreted  here  to  be  two  whorls  that  sometime  grade  from  the  few  mid 

length  secondary  inner  bristles  into  the  primary  outer  bristles.  The  secondary 
inner  series  bristles  tend  to  be  slightly  shorter,  and  thus  more  distinct,  in  ray 

fruit  than  disc  fruit.  The  primary  inner  whorl  bristles  are  very  obviously  clav- 
ate and  are  the  longest.  Very  rarely  a  few  very  short  linear  scales  forming  a  sec- 

ondary outer  pappus  series  were  present  on  some  fruits;  these  were  not  easily 
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Fig.  3.  Fruit  traits  in  Serkocarpus,  6\sc  fruits;  scale  bars  =  1  mm.  A-F.S.  asteroides  {Semple  9566  WAT).A.  mature  fruit.  B. 

Fruit  body  detail.  C.  Silhouette  of  upper  portion  of  primary  whorls  of  pappus.  D.  Tips  of  primary  inner  whorl  bristles.  E. 

Tip  of  secondary  inner  whorl  bristle.  F-H.5.  tortifolius  (Semple,  BrouilletS,  Canne  3931  WAT).  F.  Mature  fruit.  G.Tips  of 

primary  whorl  bristles.  K.  Tips  of  primary  inner  whorl  bristles.  H.Tip  of  secondary  outer  whorl  bristle. 
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detected  and  can  be  obscured  by  the  long  hairs  of  the  fruit  body.  The  same  rar- 
ity occurs  in  the  related  genus  SoUdago  (liood  and  Semple  2003). 

KHY  TO  THE  SPRCIFS  OF  SEIUCOCARPUS 

1.   Lower  stem  leaves  dentate,  upper  leaves  becoming  entire     2.S.asteroides 
1.  All  leaves  entire 

2.  Stems  and  leaves  moderately  to  densely  hispidulous  or  finely  pilose-villous. 

3.  Stems  hispidulous, hairs  0.1 -0.5  mm  long;  leaves  obovate,acuminate  to  slightly 

cuspidate,  lower  leaves  <  3  cm  in  length;  phyllaries  in  4-5  strongly  graduate 
series   B.S.tortifolius 

3.  Stems  hispid^pilose-villous,  hairs  0,1 -1.5  mm  long;  leaves  elliptical  with  acute 
tips,  lower  leaves  >  5  cm  in  length;  phyllaries  in  3  seriesouter  half  or  more  the 

length  of  the  inner     4.  S.oregonensissubsp.  californicus 

2.  Stems  and  leaves  glabrous  to  sparsely  minutely  hispidulous, 

4.  Leaves  linear,  involucres  4-6  mm  high  at  anthesis,  erect  ray  florets  extending 

beyond  pappus;  eastern  United  States   1 . S.  linifolius 

4,   Leaves  elliptical  to  (ob)lanceolate,  involucres  (5-)6-8  mm  high  at  anthesis; 

erect  rays  shorter  than  pappus;  California  to  British  Columbia. 

5.  Rays  2-5  per  head,  ray  slrap  >2  mm  long   4.  S.oregonensis  subsp.oregonensis 

5.  Rays  1  per  head,  ray  strap  <2  mm  long    5.  S.  rigidus 

1.  Sericocarpus  linifolius  (L.)  B.S.P,  Prel.  Cat.  N.Y.  26. 1888.  non  Britt.  (1888).  (Fig. 
4F).  Conyza  linijolia  L,,  Sp.  PL  861,  1753.  non  Astcy  linijoliiisL.  TYPE:Kc)h)i  s.n.,  Herb,  l.nin, 

993,10,  right  hand  specimen  (LINN!;  Li;CTOTYl'i-:  ([Reveal  in  Jarvis&r  TurlandCcd.),  Taxon  47:359. 
19981).  Plukenet,  Phyiographia  t,  79,  f,  2.  1691  cited  in  protologue. 

A,s(crso(i6ltigirici(.sMichx.,FLl3or  Amer2:108. 180  3,Scric(>ctirpu.s\soHdut,nncui"(Michx.)  Nees.  Gen. 

et  Sp.  Aster.  149.  1832.  TypH:  "Hab.  in  syh'is  Carolinae  septentrionalis  comitatus,"  Burke  .vn. 
(hoi.OTYPE:?!).  Renaming  of  CA^nyza  linifolui  1..  Authentic  specimens:  "Hab.  Virginia  et  Caro- 
hna,"  Michun.vs.n.  (iiOLOTYi'i::  P),  M'ui>au\  sil  (P\) 

A,s(t'rs()/ic/t(gin<jiJc.sPers„  Syn,  2:443. 1807,  Orthographic  variant  of  A.  ,sii(idaginci,i.s4v1ichx.  A.s(L-r 
solidaginoidei  Willd.,  Sp.  PI.  3:2024. 1803.  Orthographic  variant  of  A. solidagineusMichx.  Aster 

saJidaginoides  Nees,  Syn.  Ast.  18. 1818,  Orthographic  variant  of  A.  iolidagincwi  Michx. 

Perennial  herb  from  stout,  branching,  woody  caudex.  Stem  erect,  glabrate,  (22-) 
34-47-60(-75)  cm,  striate,  the  narrow  membranous  ridges  often  reddish.  Basal 

leaves  absent  at  time  of  flowering.  Stem  leaves,  linear,  sessi  Ic,  acuminate,  (l-)2- 

4-5(-8)  cm  long,  (0.1-)0.2-0.4-0.6(-l)  cm  wide,  reticulate  vcmed,  glabrate,  glan- 
dular punctuate,  margins  ciliate,  entire,  upper  leaves  decreasing  ut  size  upward. 

Capitulescence  broadly  corymbiform;  heads  2-4  per  branch;  bracts,  ciliate, 

glabrate,  broadly  lanceolate  to  narrow^ly  ovate.  Involucre  (3.8-)4. 2-4.6-5. 0(-5.5) 

mm  high  at  anthesis,  (2.3-)2.5-3.2-3.9(-4.8)  mm  wide;  phyllaries  in  3-4  imbri- 

cate series,  glabrate,  base  widely  oblong,  tip  broadly  acute,  outer  series  (2.4-) 
2.7-3.0-3.2(-3.5)  mm  long,  mid  series  (3.0-)3.3-3.6-4.0(-4.4)  mm  long,  inner 
series  more  linear  and  less  chlorophyllous,  margins  ciliate,  dark  chlorophyll 

zone  at  the  apex,  thumb-nail  shaped.  Ray  florets,  2-6,  strap  (4.2-)4.5-6.0-7.5 
(-10.5)  mm  long,  corolla  tube  (2.4-)2,7~3.1-3.5(-4.0)  mm  long,  cypselae  densely 

strigose,  (0.7-)0.8-1.0-l.l(-1.2)  mm  long  at  anthesis,  increasing  twofold  by  maturity 
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1mm 

Seticocarpus  linifolius  (L.)  B.S.P 

Fig.  4.  Morphology  and  distribution  o\ Serkocarpus  linifolius.  A.  Habit.  B.  Lower  mid  stem  leaf.  C.  Head,  on  only  some 

florets  shown;  hatch  marks  indicated  location  of  bract  and  second  head  (not  shown).  D.  Mid  series  phyllary  with  chloro- 

phyllous  zone  dark.  E.  Mature  disc  floret  achene  with  floret  still  attached.  F.  Distribution  in  the  eastern  United  States 

based  on  all  collections  seen. 

pappus  double  or  rarcK'  cjuadruplc:  secondary  outer  linear  scales  0-very  few. 

0.1-lmm  long;  secondary  inner  bristles  few,  40-60%  of  primary  inner  series; 
primary  outer  bristles  70-90%  of  inner  bristles;  primary  inner  bristles  moder- 

ately strongly  clavate,  (,3.5-j3.9-4.3-4.7%5.1)  mm  long.  Disc  florets,  5-15,  corolla 
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lobe  (1,1-)1.2-1.5-1.7(-1.9)  mm  long,  corolla  tube  (2.3~)2.7-3.1-3.5(-3.8)  mm  long; 

cypselae  densely  strigose,  (0.8-)0.9-bO-Ll(-L3)  mm  long  at  anthesis,  increas- 

ing 2  fold  by  maturity,  pappus  triple  or  rarely  quadruple:  secondary  outer  lin- 
ear scales  0-very  few,  0.1-lmm  long;  secondary  inner  bristles  few,  40-60%  of 

primary  inner  series;  primary  outer  bristles  70-90%  of  inner  bristles;  primary 
inner  bristles  strongly  clavate,  (3.3-)4.1-4.5-5.0(-5.5)  mm  long.  Chromosome 
number:  2n  =  18. 

Flowering  midsummcr-eady  fall.  Dry  to  moist  sandy,  clay  and  gra\'elly 
open  soils  of  open  deciduous  and  pine  woods,  oak  and  pine  barrens,  roadsides, 

fields;  5-850  m;  southern  New  Hampshire,  Massachusetts,  Rhode  Island,  Con- 

necticut, New  Jersey,  Long  Island  and  adjacent  New  York,  southeastern  Penn- 
sylvania, eastern  Maryland,  Delaware,  D.C.,  Virginia,  West  Virginia,  Kentucky, 

into  southern  Ohio  and  extreme  southeastern  hidiana,  North  Carolina,  Tennes- 

see, South  Carolina,  northern  Georgia,  Alabama.  Mississippi,  and  extreme  east- 
ern Louisiana. 

2.  Sericocarpus  asteroides  (L.)  Nees,  Gen.  et  5p.  Aster.  150. 1832.  (Figs.  3A-E,  5) 
Conyza asUwide^L, Sp.  PI.  2:861, 1753. Sencocarpus astewidesiL.)  B.S.P.,  Prel. Cat.  N.Y.  26. 1888. 

A'^terasteroideiiL.)  MacMillan,  Mcta.  Minn.  524.  1892.  TYPE:  Herb.  Linn.  993.10,  the  two  left- 

hand  specimens  (I.INN!;  I.P.CTOTYPr:  [Reveal  et  al,  Huntia  7:214.  1987D. 

Asl€rcoii\zoidcs  Willcl.,  Sp.  PI.  3:2043.  1803.  non  Desl.  (1829),  Substitute  name  lor  and  typilied  by 

Conyza  asicnndcs  L. 

Aster  marylandicus  Michx.,  Fl.  Bor.  Amer.  2:108. 1801  Based  illegitimately  on  Conyza  astcmides 

L.  (see  Cronc|uist  (1947)  for  discussion). 

Sericocarpus  cony  zoidcs  {L.)  Nccs  _phi  III  agin  iloliiis  Nees.  Gen.  etSp.  Aster,  150  1832.  Tyti-:  LIS. A. 

Nf.w Jl•RSH^■:Nlltt^lll.s.n,(llOLOTY^r::  not  seenj, 

Sericocarpus asU'roulesiL.)B.S.P.  {.alhopapposus  Farwell,  Pap.  Michigan  Acad.  Sci.  1:100. 1923. Type 

Lj.S.A.  Mic:niGAN:  Galesburg,  31  Aug  1818.  i'arwell  5097a  (HOLOTYPE:  not  seenj 

Sericocarpus  asteroides  (L.)  B.S.R  1.  roseus  U.K.  Svenson,  Rhodora  30:1  3(\  1928.  TYPE;  U.S.A.  M  A.SSA- 

CUD.SETTS:  Falmouth,  "in  sandy  soil,"  1  Sep  1926,  Svenson  .s.n.dlOPOTYPE:  GFl!) 
Aster  palcrnus  Cronc].,  Bull.  Torrey  Bot.  Club  74:149.  1947.  Based  on  Conyza  asteroides  L. 

Perennial  herb  from  short-branching  woody  caudex.  Stem  very  sparsely  to 

moderately  hispidulous-puberulent,  erect,  (14-)26-39-52(-65)  cm.  Basal  leaves 
present  at  time  of  flowering,  (2-)4-8-l  1(-15)  cm  long,  serrate  near  apex,  spatu- 
late  to  petiolate,  reticulate  veined,  puberulent.  Stem  leaves,  narrowly  to  broadly 

ovate,  sessile,  (l-)2-4.0-6(-ll)  cm  long,  (0.4-)0.6-f-2(^3)  cm  wide,  cuneate, 
acuminate  to  acute,  reticulate  veined,  glabrate  to  sparsely  hispidulous,  sparsely 

to  moderately  glandular  punctuate,  margins  ciliate,  serrate,  upper  leaves  de- 
creasing in  size  upward,  becoming  entire.  Capitulescence  corymbiform;  heads 

2-5  per  branch.  Involucre  (4.2-)5.0-5.7-6.4(-7.1)  mm  high  at  anthesis,  (3.1-)3.8- 
4.4-5.1(-6.0)  mm  wide;  phyl  laries  in  3-4  imbricate  series,  broadly  lanceolate  to 

narrowly  ovate,  outer  series  (2.4-)2.8-3.3-3.7(-4.2)  mm  long,  mid  series  (3.3-) 
3.9-4.4-5. 0(-5.4)  mm  long,  inner  more  linear  and  less  chlorophyllous,  margins 

ciliate,  dark  chlorophyll  zone  at  the  apex,  thumb-nail  shaped.  Ray  florets,  3-7, 
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^\    Sericocarpus  asteroides  (L.)  Nees 

Fig.  5.  Morphology  and  distribution  of  Sericocarpus  asteroides.  A.  Habit.  B.  Lower  mid  stem  leaf.  C.  Small  serrate  leaf.  D. 

Head,  on  only  some  florets  shown.  E.  Mid  series  phyllary  with  chlorophyllous  zone  dark.  F.  Mature  disc  floret  achene 

with  floret  still  attached. G.  Distribution  in  the  eastern  United  States  based  on  all  collections  seen;  the  collections  from 

Michigan  is  based  on  a  literature  report  and  was  not  seen. 
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Strap  (2.5-)3,5-4.3-5.2(-6.0)  mm  long,  corolla  tube  (2,4-)2,6-3.1-3.5(-4.2)  long, 
cypselae,  densely  strigose,  (0.8-)1.0-1.2-1.4(-1.8)  mm  long  at  anthesis,  increasing 
twofold  by  maturity,  pappus  triple  or  rarely  quadruple:  secondary  outer  Imear 

scales  0-very  few,  0.1-lmm  long;  secondary  inner  bristles  few,  40-75%  of  primary 
inner  series;  primary  outer  bristles  70-90%  of  inner  bristles;  primary  inner  bristles 

moderately  strongly  clavate,  (3.6-)4.0-4.4-4.8(-5.2)  mm  long.  Disc  florets,  9-20, 
corolla  lobe  (0.6-)0.8-0.9-l.l(-1.5)  mm  long,  corolla  tube  (3.2-)3.4-3.7-4.0(-4.4) 

mm  long;  cypselae  densely  strigose,  (0.8-)l.l-1.3-1.5(-1.7)  mm  long  at  anthesis, 
increasing  twofold  by  maturity,  pappus  triple  or  rarely  quadruple:  secondary 

outer  Imear  scales  0-very  few,  O.f-lmin  long;  secondary  inner  bristles  few,  50- 

70%  of  primary  inner  series;  primary  outer  bristles  70-90%  of  inner  bristles; 

primary  inner  bristles  strongly  clavate,  (3.7-)4.3-4.7-5.0(-5.4)  mm  long.  2n  =  18. 
Flowering  mid  summer  to  early  fall.  Dry  sandy,  clay,  and  shaly  open  soils 

in  fields  and  open  mixed  and  pine  woods,  road  margins;  3-1550  m;  extreme 
southern  Maine,  New  tiampshire,  Vermont,  Massachusetts,  Rhode  Island,  Con- 

necticut, New  Jersey,  New  York,  Pennsylvania,  Ohio,  Maryland,  Delaware,  D.C., 

Virginia,  West  Virginia,  eastern  Kentucky,  North  Carolina,  eastern  Tennessee, 

South  Carolina,  northern  and  central  Georgia,  Alabama,  and  southern  Missis- 
sippi (Fig.  5G).  The  species  has  not  been  reported  from  Louisiana  (Gandhi  and 

Thomas  1989;  USDA,  plants.usda.gov  web  site).  Single  collections  of  5.  astewides 
labeled  as  being  from  northwestern  Indiana  and  south  central  Wisconsin  are 

of  questionable  provenance  or  are  likely  chance  introductions.  A  single  collec- 
tion reported  from  southwestern  Michigan  was  not  seen;  this  also  is  most  likely 

an  introduction  or  of  "dubious  status"  (Voss  f996). 

3.  Sericocarpus  tortifolius  (Michx.)  Nees,  Gen.  et  Sp.  Aster.  151. 1832.  (Figs.  3F- 
H,  6)  Aster  tortiJohusMichx.,  Fl.  Bor.  Amer.  2:109, 1803.  non  (Torr.  &  A.  Gray)  A.  Gray  (1868). 

Type:  U.S.A.  "Hab.  in  Carolina  inferiore,"  Michaux  s.n.  (hoLOTYPE:  P-MICHX!;  ISOTYPE:  P,  several 
pieces  on  one  sheet). 

Conyza  hifohata  Walt.,  Fl.  Car.  204.  1788.  non  L.  (1753),  non  Cham.  &  Less.  (1831).  Scricoaupus 

hijoiiatus  Wah.)  Porter,  Mem.  Torrcy  Bot,  Club  5:322.  1894.  Aster  hiJoUatusiWAt.)  Ahles.J. 

Elisha  Mitchell  Sci.  Soc.  80:173. 1964.  TYPE:  U.S.A.  Carolinas?  (uOLOTYPli/l.ECTOTVPE:  BM?,  not 

seen,  not  on  p. 36  of  Schubert's  photographs  of  Waker  Herbarium) 

5fr!tott;?pusa)l/insiiNutt.,Trans.  Am.Phil.Soc,2, 7:302. 1841.  Se)'icoccJrpusbi/o/ui(i(.s(.  Walt,  j  Porter 
var.  collinsii  (Nutt.)  Blake,  Proc.  Amer  Acad.  Arts  51:515. 1916.  Type:  U.S.A.  FAST  Fl.ORin.A:  Mr 

Ware  (i  iolotype:  BM,  not  seen;  simple  sketch  secnj  j 

Scncocarpus  acutisquamus  Small,  Fl.  S.E.U.S.  1206,  1339.  1903.  Typp::  U.S.A.  Florida.  Columbia 

Co.:  Lake  City  29-31  Aug  1895.  G.V.  Nash  2486(llomTYPi-::  NY  ex  Columbia  College!).  Small 
lists  Sericocarpus  hijoliatus  (Walt.)  Porter  var  acutisquamus  Nash  but  this  name  does  not 

appear  to  have  been  published. 

Perennial  herb  from  short-branching  woody  caudex.  Stem  erect,  (33-)39-61- 
83(-117)  cm,  puberulent,  hispidulous-pilose-villous  hairs  0.1-0.5  mm  long, 
sparsely  stipitate-glandular.  Basal  leaves  absent  at  time  of  flowering.  Stem  leaves 

sessile,  obovate,  acuminate  to  slightly  cuspidate,  (0.9-)l-2-3(-4)  cm  long,  (0.3-) 
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V    i 
Sericocarpus  tortifolius  (Michx.)  Nees       y^ 

Fig.  6.  Morphology  and  distribution  of  Sericocarpus  tortifolius.  H.  Habit.  B.  Lower  mid  stem  leaf.  C.  Head,  only  some  flo- 

rets shown.  D.  Mid  series  phyllary  with  chlorophyllous  zone  dark.  E.  Mature  disc  floret  achene  with  floret  still  attached. 

F.  Distribution  in  the  eastern  United  States  based  on  all  collections  seen. 

0.6-0.8-l(-l)  cm  wide,  reticulate  veined,  sparsely  to  moderately  finely  pilose- 

scabrous,  hairs  O.O'5-O.I  mm  long,  lincly  glandular  punctuate,  the  stipitate 
glands  minute,  margins  ciliate,  entire,  upper  leaves  decreasing  in  size  upward. 

Capitulescence  corymbilorm;  heads  2-4  per  branch;  bracts,  ciliate,  pubescent, 

broadly  lanceolate  to  narrowK'  ox'ate.  Involucre  (4  H-)^  2-ft.0-6.7(-8.0)  mm  high 
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at  anthesis,  (31-)3.8-4.4-5.1(-6.0)  mm  wide;  phyllaries  in  4-5  imbricate  series, 

ciliate,  puberulent  base  widely  oblong,  tip  acute,  outer  series  (1.8-)1.9-2.2-2.6 

(-3.1)  mm  long,  first  mid  series  (2.7-)2.8-3.2-3.7(-4.4)  mm  long,  second  mid  se- 

ries (3.6-)3.9-4.4-5.0(-6.1),  inner  series  more  linear  and  less  chlorophyllous, 

margins  ciliate,  dark  chlorophyll  zone  at  the  apex,  thumb-nail  shaped.  Ray  flo- 

rets, 2-5,  strap  (3.4-)3.9-4.8-5.7(-6.4)  mm  long,  corolla  tube  (2.7-)3.0-3.4-3.8(- 

4.2)  long,  cypselae  densely  strigose,  (!.l-)1.2-1.5-1.8(-2.4)  mm  long  at  anthesis, 
increasing  twofold  by  maturity,  pappus  triple  or  rarely  quadruple:  secondary 

outer  Hnear  scales  0-very  tew,  0.1-lmm  long;  secondary  inner  bristles  few,  40- 

70%  ol  primary  inner  series;  primary  outer  bristles  80-90%  of  inner  bristles; 

primary  inner  bristles  moderately  strongly  clavate,  (5.4-)5.9-6. 5-7.1  (-7,8)  mm 

long.  Disc  florets,  6-11,  corolla  lobe  (1.1-)1.2-1.4-1.6(-1.8)  mm  long,  corolla  tube 

(3.8-)4.19-4.82-5.5(-5.6)  mm  long;  cypselae  densely  strigose,  (1.2-)1.2-1.5-1.9(- 
2.6)  mm  long  at  anthesis,  increasing  twofold  by  maturity,  pappus  triple  or  rarely 

quadruple:  secondary  outer  linear  scales  0-very  few,  0.1-Imm  long;  secondary 

inner  bristles  lew,  50-70%  ol  primary  inner  series;  primary  outer  bristles  80- 

90%  ol  inner  bristles;  primary  inner  bristles  moderately  strongly  clavate,  (5.7-) 

6.2-6.8-7.4(-8.3)  mm  long.  2n  =  18. 

Flowering  midsummer-early  lall.  Dry  to  moist  clay,  sandy  and  gravelly 
open  soils  in  oak  and  pine  barrens,  oak  scrub,  pastures,  roadsides,  mostly  coastal 

plain;  ca.  5-200  m;  eastern  North  Carolina,  South  Carolina,  Georgia,  Florida, 
Alabama,  southeastern  Mississippi  and  adjacent  Louisiana. 

4.  Sericocarpus  oregonensis  Nutt.,  Trans.  Amer  Phil.  Soc.  2,  7:302. 1840.  (Fig.  7) 

Asiei'  oregonensis  (Nutt.)  Cronq.,  Vase.  Fl,  Facil.  Northw.  5:91.  1955.  "Round  Ft.  Vancou\'er" 

Iprotologuel "Margins of  Wahlament  &  V\''appatoo  IsiancF'lNuttairs  handwritten  label],  1835?. 
Nu((tills.n.(HOl.OTYPF.:BM,  photo!). 

Perennial  herb  from  stout,  branching,  woody  caudex.  Stem  erect,  (24-)40-62- 

85(-102)  cm,  glabrous  to  very  sparsely  hispidulous-scabrous,  hairs  0.05  mm  long, 

or  moderately  to  densely  hispidulous-pilose-villous,  hairs  0.1-1.5  mm  long, 

sometimes  resinous-glandular  Basal  leaves  absent  at  time  of  flowering.  Stem 

leaves  broadly  lanceolate  to  narrowly  ovate,  sessile,  acuminate  to  acute,  (l-)2- 

4-6(-10)cm  long,  (0.3-)0.6-0.9-l(-2)cm  wide,  reticulate  veined,  finely  scabrous 

or  hispidulous-scabrous,  more  densely  so  on  the  abaxial  veins,  the  hairs  0.1- 

0.5(-2)  mm  long,  glandular  punctuate  to  very  resinous,  margins  ciliate,  entire, 

upper  leaves  decreasing  in  size  upward.  Capitulescence  corymbiform;  heads  2- 
4  per  branch;  bracts,  ciliate,  pubescent,  broadly  lanceolate  to  narrowly  ovate. 

Involucre  (4.7-)5.7-6.4-7.0(-7.2)  mm  high  at  anthesis,  (4.4-)5.0-5.8-6.6(-7.2) 

mm  wide;  phyllaries  i n  3-4  imbricate  series,  ciliate,  puberulent,  base  narrowly 

oblong,  acuminate,  outer  series  (2.8-)3.4-3.9-4.4(-4.6)  mm  long,  mid  series  (3.8-) 

4.5-5.0-5.4(-5.6j  mm  long,  inner  series  more  linear  and  less  chlorophyllous, 

margins  ciliate,  dark  chlorophyll  zone  at  the  apex,  thumb-nail  shaped.  Ray  florets. 
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Sericocarpus  oregonensis  Nutt. 

Fig.  7.  Morphology  oi Sericocarpus  oregonensis.  A-B.  Habits  of  large  and  small  plants,  respectively.  C.  Lower  mid  stem 

leaf;  upper  half  subsp.  oregonensis,  lower  half  subsp.  californicus.  D.  Head,  on  some  florets  shown;  hatch  marks  indi- 

cated location  of  bract  and  second  head  (not  shown).  E.  Mid  series  phyllary  with  chlorophyllous  zone  dark.  F.  Mature 

disc  floret  achene  with  floret  still  attached. 
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2-6,  strap  (3.1-)3.7-4.5-5.2(-5.6)  mm  long,  corolla  tube  (2.6-)2.8-3.2-3.5(-3.8)  mm 

long,  cy pselae  strigose,  (1.3-)1.5-2.1  -2.6(-3.3)  mm  long  at  anthesis,  increasing  two- 

threefold  by  maturity,  pappus  triple  or  rarely  quadruple:  secondary  outer  lin- 

ear scales  0-very  few,  0.1-lmm  long;  secondary  inner  bristles  few,  40-75%  of 

primary  inner  series;  primary  outer  bristles  80-95%  of  inner  bristles;  primary 

inner  bristles  moderately  strongly  clavate,  (4.1-)4.7-5.3-5.9(-6.6)  mm  long.  Disc 

florets,  9-20,  corolla  lobe  (1.0-)1.1-1.2-1.4(-1.7)  mm  long,  corolla  tube  (3.4-)4.1- 

4.6-5.1(-5.2)  mm  long;  cypselae  strigose,  (I.4-)1.7-2.2-2.7(-3.3)  mm  long  at  an- 

thesis, increasmg  twofold  by  maturity,  pappus  triple  or  rarely  quadruple:  sec- 

ondary outer  linear  scales  0-very  few;  0.1-lmm  long;  secondary  inner  bristles 

few,  40-75%-)  of  primary  inner  series;  primary  outer  bristles  80-95%  ol  inner 

bristles;  primary  inner  bristles  moderately  strongly  clavate,  (4.8-)5.5-6.1-6.7(- 
7.2)  mm  long.  In  =  18. 

4a.  Sericocarpus  oregonensissubsp.  oregonensis  (Figs.  7c,  8).  Sencocarpusorcf:,oncnsis 
van  orcgoncmis.  Aster orcgonemissuhsp.  oregonensis. 

Flowering  midsummer  to  early  fall.  Stems  glabrous-glabrate,  the  hairs  minutel  y 

scabrous;  leaves  glabrous  to  very  sparsely  and  minutely  hispidulous-pilose,  hairs 
0.05  mm  long,  obviously  resinous  especially  along  the  veins.  Dry  to  moist  sandy 

to  rocky  soils  in  open  areas  in  oak  and  pine  woods,  brushlands,  roadsides,  dis- 

turbed habitats;  100-1800  m;  Coast  and  Cascade  ranges,  Washington  where  it 
is  rare,  western  Oregon,  and  northern  California  south  to  Mendocino  County. 

4b.  Sericocarpus  oregonensis  Nutt.  subsp.  californicus  (Durand)  Ferris,  Contr. 
Dudley  Herb.  5:100. 1958.  (Figs.  7c,  8).  Sericocarpus caUJornicusDur3.nd,}.  Acad. Nm. 
Sci.  Phil.  2,  3:90. 1855.  non  Aster aiHJormcusLcss.  in  Schlcll.  &  Cham.  (1831),  ncc  Kuntze  (1891). 

Sericocarpus  rigidus  Lindi.  in  Hook.  var.  californicus  (Durand)  Blake,  Proc.  Amer.  Acad.  Arts 

51:515. 1916.  Aster  oregci?ien.si.s  (Nutt.)  Cronq.  subsp.  caIi/ornicu.s(Durand)  Keck.,  A  liso  4:105. 1958. 

Typi-:  U.S.A.  Calii-(M<N1A.  Nevada  C^o.:  Nevada  City,  Rattan  s.n  (llOl.OTYPK:  P,  fragment  NY) 

Flowering  midsummer-early  fall.  Stems  moderately  to  densely  hispidulous- 

pilose,  the  longest  hairs  villous  twisted,  hairs  0.1-1.5  mm  long;  leaves  moder- 

ately hispidulous-scabrous,  more  densely  so  along  the  abaxial  veins,  the  hairs 

on  the  surface  0.1-0.5  mm  long,  those  on  the  veins  to  1-2  mm  long,  Imely  glan- 
dular punctate.  Dry  to  moist  sandy  soils  in  open  areas  in  oak  and  pine  woods, 

along  dry  streams,  granitic  and  serpentine  barrens;  800-2200  m;  Sierra  Nevada 
Range  of  eastern  California. 

5.  Sericocarpus  rigidus  Lindl.  in  Hook.,  Fl.  Bor.-Amer  2:1 4. 1834.  (Fig.  9).  Svntypes: 
U.S.A.  Oregon  or  WASillNGTON:  Columbia  River,  Scouler  s.n.  (LHCrOTYi'i:lt;ronc|uist  19551:  CGE?, 
not  found  in  search  of  types;  ISOLHCTOTYPn:  NY  ex  Torrey!), 

Sericocarpus  rigidus  l^indl.  in  Hook.  var.  laevicaulus  Nutt.,  Trans.  Amer.  Phil.  Soc.  2,  7:302.  1840. 

Typi-.:  U.S.A.  Washington:  Fort  Vancouver,  Nutki/I  s.n.  (holotypi;:  not  seen) 

Asterc[n1usCronciuist,  Vase.  Fl.Pacif.Northw.  5:80. 1955.  New  name  lor Seruotur/ms  rigit/ns  Lindl 
in  Hook.  (18.34). 
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Sericocarpus 

oregonensis 

Fig.  8.  Distribution  of  Sericocarpus  oregonensis  in  the  western  United  States  based  on  all  collections  seen. 

Perennial  herb  from  short,  branching,  rhizomatous,  woody  caudex.  Stem  erect, 

puberulent,  (L9-)21-28-34(-37)  cm.  Basal  leaves  absent  at  time  ol  flowering. 

Stem  leaves,  puberulent,  obovate,  sessile,  acute,  upper  leaves  becomuig  acumi- 

nate, (I-)2-3-4(-6)  cm  long,  (0.3-)0.5-0.6-0.8(-0,9)  cm  wide,  reticulate  veined, 
margins  ciliate,  entire,  upper  leaves  decreasing  in  size  upward.  Capitulescence 

broadly  corymbiform,  compact;  heads  2-3  per  branch;  bracts  ovate,  ciliate. 
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Sericocarpus  rigidus 
Lindl.  in  Hook. 

Fig.  9.  Morphology  and  distribution  Qi  Sericocarpus  rigidus.  k-^.  Habits  or  large  and  small  plants,  respectively.  C.  Mid 

stem  leaf.  D.  Head,  only  some  florets  shown.  E.  Mid  series  phyllary  with  chlorophyllous  zone  dark.  F.  Mature  disc  floret 

achene  with  floret  still  attached.  G.  Distribution  in  the  Oregon,  Washington  and  British  Columbia  based  on  all  collec- 
tions seen. 
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pubcrulcnt.  Involucre (6, l-)6.4-7.3-8.U-8.6)  mm  high  at  anthcsis,(4.1-)4.7-5.6- 

6.4(-5.5)  mm  wide;  phyllarics  in  3-4  imbricate  scries,  shghtly  ciliatc,  pubcru- 

lcnt, base  narrowly  oblong,  tip  acuminate  to  acute,  outer  series  (3.1-)3.5-4.2- 

4.Q(-5.3)mm  long,  mid  series  (4, b-)4. 7-5. 5-6. 2(-6.5j  mm  long,  inner  scries  more 
linear  and  less  chlorophyllous,  margins  ciliate,  dark  chlorophyll  zone  at  the 

apex,  thumb-nail  shaped.  Ray  florets,  1-2,  strap,  ligulate,  (1.6-)1.6-2.1-2.6(-3.0) 

mm  long,  corolla  tube  (2.5-)2.6-3.1-3.5C-3.9)  mm  long,  cypselae  strigose,  (1.3-) 

l.2-l.6-l.Q(-2.2)  mm  long  at  anthesis,  increasing  twolold  by  maturity  pappus 

triple  or  rarely  quadruple:  secondary  outer  linear  scales  0-very  lew,  0.1-lmm 

long;  secondary  inner  bristles  lew,  40-75%  ot  primary  inner  series;  primary 

t)uter  bristles  80-95%  ol  inner  bristles;  primary  inner  bristles  moderately 

strongly  clavate,  (,4.6-)5.l-5.7-6.2(,-6.5)  mm  long.  Disc  I  lorets,  9-17,  corolla  lobe 

(0.6-)0.7-0.8-0.9(-1.0)  mm  long,  corolla  tube  (4.4-)4.6-5.1-5.6(-e).2)  mm  long; 

cypselae  strigose,  (1.4-)1. 5-1.8-2. l(-2. 3)  mm  long  at  anthesis,  increasing  two- 
lold by  maturity,  pappus  triple  or  rarely  ciuadruplc:  secondary  outer  linear  scales 

0-very  tew,  0.1-lmm  long;  secondary  inner  bristles  few',  40-75%  of  primary  in- 

ner series;  primary  outer  bristles  85-95%iol  inner  bristles;  primary  inner  bristles 

moderately  strongly  clavate,  (5.7-)6.2-6.6-7.U-7.4)  mm  long.  In  =  18. 
Flowering  midsummer  to  eady  lall.  Prairie  habitats,  dry  pastures,  dry  grassy 

Garry  oak  torests  with  rocky  outcrops;  10-120  m;  extreme  southern  British  Co- 

lumbia, western  Washington,  and  scattered  disjunct  locations  in  western  Or- 
egon (Fig.  6C0.  Scruoaupus  riii^idus  grows  on  the  southern  part  of  Vancouver 

Island,  B.C.  and  in  scattered  locations  to  the  south  end  ol  the  Puget  Sound  area 

in  Washington.  The  species  is  rare  throughout  its  range  and  is  listed  by 

COSFWIC  in  Canada  as  Threatened,  by  USFWS  as  Species  ol  Concern,  as  Sen- 
sitive m  Washington,  and  as  Threatened  in  Oregon. 
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BOOK  REVIEW 

JiinniiSiJMNiR.  2004.  American  Household  Botany:  a  History  of  Useful  Plants  1620- 
1900.  USBN  0-88192-652-3,  hbk.).  Timber  Press  Ine.  133  S.W.  Second  Ave, 

Suite  450,  Portland,  Ol^  97204-3527,  U.S.A.  (Orders:  www.timberpress.com, 

mail@timberpress.com,  503-227-2878, 1-800-327-5680, 503-227-3070  fax). 

$27.95,  396  pp.,  b/w  illus.,  16  color  plates,  61/2"  x  9  1/4". 

A  histciry  ol  [slants  in  the  ildincstiL-  scene  ii  is,  hut  this  liook  is  much  more,  indeed  an  eiicvclopechc 

reference  to  the  "uselul"  phintsol  North  America  Ironi  colonial  tunes  It  Is  also  a  compendium  ol  the 

continents  cultural  divcrsit)'  and  consei|uentl\  its  culinar)'  as  well  as  horticultural  diversity.  The 

uthor  details  what  plants  the  earl)'  colonists  brouj;ht  Irom  "Huroiie  both  tor  comestible  and  medici- 
il  purposes  and  how  the\'  adapted  to  the  plants  that  natu'e  American  tribes  used  lor  these  and  lor 
her  uses.  Not  least  in  importance  was  the  knowledge  ol  preparing  iood;  ior  this  the  author  quotes 

Irom  the  notable  cookbooks  dating  iroin  1672,  many  ol  which  listed  the  salutary  ellects  ol  correct 

preparation.  In  order  to  have  Iood  through  the  long  winters  the  colonists  had  to  learn  the  best  ways 

loi'  preser\'ing  Iood  b)'  correct  storage  and  through  cooking  methods  such  as  pickling.  Imported  and 

native  herbs  and  spices  played  a  large  role  in  both.  The  passages  on  the  "botanical  pantry,"  detailing 
the  means  of  curbing  growth  of  bacteria  and  fungi  in  Iresh  and  preser\'ed  ioods,  the  usages  of  spices 

lor  t  lavoring  (how.  lor  instance,  sassalras  became  an  important  herb  lor  Creole  cuisine),  the  experi- 

ments tising  nati\'c  |ilants  as  substitutes  lor  oriental  teas,  are  engrossing.  One  ol  the  most  iin[iortaiit 

chapters,  not  surprisingly,  as  the  author  teaches  medicinal  botany  m  the  Arnold  Arboretum  at  Har- 
vard thriversity,  is  that  on  herbal  medicines,  in  which  she  gives  insights  to  the  very  chemicals  that 

make  the  plants  etiective  m  healing— or  dangerous  in  excess. 
While  Iood  and  medicine  arc  the  major  |iortions  ol  the  book,  the  growing  and  use  ol  plants 

through  these  two  centuries  is  cxtremel)'  valuable.  The  .luthor  tells  us  such  lacts  as  that  cotton  had 

become  an  economic  crop  by  1607  in  Virginia  and  by  the  early  17O0's  was  beginning  to  replace  linen 

(homespun)  as  an  allordablc  labric,  that  American  women  were  testing  natu'c  plants  ior  dyes  and 

tannin  Irom  native  |Tlants,  and  a  number  ol  native  plants  were  being  used  lor  inks,  th.u  public  kitch- 

ens lor  the  indigent  were  started  in  18'-)(1 

Landscape  plants  arc  leatured  as  well  as  the  hortictiltural  contributions  ol  William  Bartram 

and  Thomas  ]eilcr.son.  The  author  delves  intc>  the  teaching  ol  botany  in  sehoc^tls  beginning  with  t  he 

lirst  textbook  by  Almira  Phelps  in  182'-).  Soon  the  clisci]^linc  v\'as  not  limited  to  the  classroom  but 

expanded  into  the  garden  ,ind  e\'entuall\'  to  the  wild.  She  also  recounts  Asa  Gray's  interest  m  teach- 
ing botany  to  youngsters,  attested  by  his  textbook  ol  1836  and  his  numerous  contributions  to  hot, my, 

not  legist  his  ml  lucntial  i\T((iii(((/<)/  the  Botdiix nj  the  No/  ibctistcrn  L' tilled  5( dies  (1848), 

This  hook  IS  comprehensi\'e-lrom  the  basic  uses  ol  plants  lor  Iood  to  the  ornamental  uses  ol 

I  lowers  in  the  parlor  It  is  well  documented,  authoritati\'e,  eminently  readable,  and  a  good  resource 

tor  several  disciplines.— j()t(M»!  Kii/gc.s,  BoUniiiLil  l\Cicai\  h  lii>.iii  utc  oj  Icxas.  lovl  Woilh.  7  K,  76102- 
-^060,USA. 
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ABSTRACT 

Ceropegia  palustT'is  Pursh  and  Lyonuj  marUund  Elliott  (Apocynaceae:Asclcpiadoideae)  are  currently 

recognized  as  synonyms  of  Uunastrum  (ini,'usfi/i)/it(m  (l^ers.)  ITede&r  Meve,  The  dimmutive  vine,  one 

of  the  most  readily  recognizable  taxa  among  a  number  ol  taxonomically  diflicuh  climbmg  milk- 
weeds in  the  southeastern  United  States,  occurs  primarily  ni  swamps,  hammocks,  and  sak  marshes. 

A  neotype  is  proposed  here  for  C.  paluslris,  which  will  automatically  also  serve  as  the  type  oi  L. 

maritima,  as  Elliot  was  well-aware  that  the  two  were  synonymous.  Additional  relevant  historical 

specimens  of  interest  housed  at  BM,  CHARL,  and  PH  are  also  discussed. 

RESUMEN 

Ceropegia  palu<,tris  Pursh  y  Lyonia  rimritinw  Elliott  (Apocynaceae;  Asclepiadoideae)  se  reconocen 

usualmente  como  sinonimos  de  l^unastrum  angustifolium  (Pers.)  Liede  &  Meve.  Esta  pequeiia 

trepadora.  que  es  uno  de  los  taxa  mas  facilmente  reconocibles  cntre  un  grupo  taxonomicamentc  dil  icil 

de  trepadoras  del  Sureste  de  los  Estados  Unidos,  aparece  primariamente en  pantanos  y  lagunas  saladas. 

Se  propone  aqui  un  neotipo  para  C  palustris,  que  servira  tambien  automaticamcnte  como  tipo  de  L. 

maritima.  porque  EUiot  estaba  muy  convencidode  que  losdoseran  sinonimos.  Se  discutcn  tambien 

especimenes  adicionales  de  relevancia  historica  que  se  encucntran  en  BM.  CI  lARI^.  y  P!  1. 

Ceropegia  palustns  Pursh  and  Lyonia  maritima  Elliott  (Apocynaceae: 

Asclepiadoideae)  are  currently  recognized  as  synonyms  of  b'unastrum 
angustijolium  (Pers.)  Liede  &  Meve  (=  Cynanchumangustijoliurr\  Pers.;  Liede  & 
Meve  2003).  The  diminutive  vine,  one  of  the  most  readily  recognizable  taxa 

among  a  number  of  taxonomically  difficult  climbing  milkweeds  in  the  south- 
eastern United  States  (Drapahk  1969;  Sundell  1981;  Rosatti  1989;  IJedc  1997),  is 

known  from  the  Atlantic  and  Gulf  Coasts  of  the  United  States,  Mexico,  and 

Belize,  as  well  as  the  Bahamas  and  West  Indies  (Radford  et  al.  1968;  Correll  & 

Correll  1982;  Balick  et  al.  1999).  It  occurs  primarily  in  swamps,  hammocks,  and 

salt  marshes,  where  it  constitutes  a  quite  inconspicuous  component  of  the  flora. 
The  taxon  was  first  described  as  Cynanchum  angustijolium  by  Christiaan 

Persoon  (Syn.  Pi.  1:274. 1805).  In  1814,  Frederick  Pursh  independently  described 
the  species  as  Ceii^^cgia  palustris  (Fl.  Amer.  Sept.  1:184).  Pursh s  name  was  the 
basionym  for  at  least  five  combinations  published  over  the  next  century  (see 
below).  In  1817,  Stephen  Elhott  published  the  name  Lyonia  maritUna  for  the 
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taxon  (Skctcli  Bot.  S.  Carolina  1:316),  honoringjohn  Lyon  with  a  new  genus,  well- 
aware  that  Pursh  had  already  described  the  taxon  in  Ccropcgia.  However,  the 

conservation  of  Lyonia  Nutt.  (Ericaceae;  1818)  against  Lyon  it?  Raf.(Po]ygonaceae; 
1808)  is  automatically  extended  to  Lyonia  Elliott  (ICBN,  Art.  14.10;  Greuter  et 

al.  2000).  Although  the  nomenclatural  availability  of  Lyonia  Elliott  is  moot, 

the  issue  ol  typification  of  Elliott  s  and  Pursh s  names  remains  of  interest  from 

an  historical  perspective  as  both  men  made  important  contributions  to  North 
American  botany  (Pursh  18f4;  Elliott  18L7). 

In  his  description  ol  Ccwpcii^ui  palustns,  Pursh  (1814)  notes  having  seen  a 

specimen  in  the  Lyon  herbarium.  Licde  and  Meve  (2003)  list  this  specimen  as 

the  type,  although  without  tracing  it.  Ewan  &r  Ewan  (1963)  note  that  although 

John  Lyons  journal  has  been  saved,  his  herbarium,  which  apparently  at  one  point 

had  been  left  in  Asheville,  North  Carolina  (Gray  1842),  has  unfortunately  been 

lost  or  destroyed.  Additionally  no  relevant  specimen  was  found  in  BM,  C,  LIV, 

M  ANCLI,  PLl,  K,  or  OXF,  herbaria  known  to  house  Pursh  collections.  In  the  ab- 

sence of  any  specimens  of  b'unastrum  angustifoliun]  known  to  have  been  seen 
by  Pursh,  a  ncotypc  must  be  designated.  Unfortunately  the  exact  locality  of 

Lyons  collection  of  the  taxon  cannot  be  ascertained.  Lyon  docs  not  mention  the 

taxon  in  his  journal  (Ewan  &  Ewan  1963).  Eurther  complicating  matters  is  the 

tact  that  during  Lyons  exploration  of  coastal  Carolina,  in  1803-1804  and  later 
again  in  1808,  he  collected  from  the  southern  border  of  South  Carolina,  north- 

ward to  Wilmington,  North  Carolina  (Ewan  &  Ewan  1963)— a  rather  expansive 
coastal  strip  of  marshes.  In  the  absence  of  a  more  narrowly  definable  locaHty  a 

neotype  is  thus  chosen  from  the  marshes  of  Charleston  County  (S.W  Leonard 
2715  with  A.E.RadfordMCiJ). 

As  indicated  in  the  protologue  of  Lyonia  mariiima,  Llliot  was  well-aware 
that  Ccwpc[!^ia  palusl  ris  Pursh  was  a  synonym  (Elliott  1817).  Thus,  /-.  mariiima 

Elliott  is  super!  kious  and  illegitimate  and  the  neotype  chosen  for  C./w  I u.stri.s  is 

automatically  the  type  ol  L.  maniima.  I  lowevei;  from  an  historical  perspective 

it  remains  o{  interest  what  specimens  Elliott  actually  studied.  His  collections 

are  known  to  be  housed  in  the  herbaria  of  CHARE  and  NY  (Wcatherby  1942; 

TLU).  However,  Weatherby  (1942)  makes  no  mention  of  a  matching  type  for 

Lyonia  niiuilima  or  its  synonyms  at  CHARL.  A  search  of  the  NY  online  type 

register  has  also  proved  unsuccessful.  However,  during  a  visit  to  CI  1 ARL  to  study 

Elliotts  handwriting,  an  intriguing  specimen  was  discovered— filed  under  As- 

f /cpi6i5and  mounted  with  material  of  AsckpiaspcdiocUata  (Fig.  1  A).  The  speci- 

men is  cleady  Funa^trum  angustijoliuni  and  is  labelled  "A.st  /c/^ias"  in  Idliott's 
hand  (Fig.  IB).  Judging  from  the  large  script,  CHARL  curator  Albert  Sanders 

believes  the  specimen  to  stem  from  Elliott's  early  collecting  days  (pers.  comm.). 
Apparently,  Elliotts  style  ol  labelling,  including  the  size  of  his  script,  changed 

noticeably  over  the  years  (Sanders,  pers.  comm.j.  Elliott  was  punctilious  about 
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Fig.  1 .  A.  Type  of  lyonia  maritima  Elliott  (specimen  at  left;  CHARL).  The  specimen  on  the  right  is  referred  to  Asdepias 

pedicellata  Walter.  B.  (inset)  Label  detail  of  type  of  Lyonia  maritima  Elliott  (CHARL). 



1510  BRIT.ORG/SIDA  21(3) 

noting  the  original  collectors  on  labels  associated  with  the  plants  given  to  him. 

No  collector  name  appears  on  the  label  in  question.  Thereiorc,  although  no 

mention  ol  Lyonia  is  made  on  the  sheet,  it  is  clear  that  this  is  a  personal  collec- 
tion ol  the  plant  Elliott  would  later  describe  as  Lyonia  mariiima.  Weatherby 

(1942)  and  others  likely  missed  the  specimen  as  it  would  not  be  expected  under 
Asclcpias. 

A  search  ol  PH  by  James  Macklin  resulted  in  an  additional  intriguing  speci- 
men. The  speciiuen  is  clearly  the  taxon  in  question  and  bears  (1)  the  name 

^yinccioxk  nm  palustris  A. Gt'  on  the  PH  labeU2)  a  cut-out  from  an  older  sheet 

bearing  Flliotts  name  C'S.  Carol  Elliott"),  (3)  another  cut-out  from  an  older  sheet 

bearing  the  name  ̂ 'Cewpcgm  palusf  ri.s;"  and  "Lyonui,'^  (4)  a  cut-out  bearing  the 

handwritten  "Baldw  Geo,"  and  (5)  a  cut-out  bearing  the  handwritten  "pub.  nom. 

Ceropegia  pal.  Bald.  Geo."  This  latter  annotation  appears  to  be  in  the  character- 

istic small,  deuse  hand  of  Muhlenf-)erg.  Although  only  one  taxon  is  present,  the 
sheet  appears  to  bear  material  of  mixed  origin.  The  abbreviations  Geo  and  5. 

Catol  likely  refer  to  the  states  ol  origin:  Georgia  and  South  Carolina,  respec- 
tively. The  presence  ol  Elliott  s  name,  along  with  the  geographical  origin  South 

Carolina,  indicates  the  material  to  have  been  Elliotts  that  was  at  some  point 

sent  to  Pll.  [dliott  corresponded  with  numerous  botanists,  including 

Muhlenberg  and  Baldwin.  The  other  labels  on  the  sheet  indicate  origin  of  re- 

spective material  from  Baldwin,  who  was  in  Georgia  1812-1813.  Unfortunately, 
it  is  dillicult  to  date  this  specimen.  The  taxon  is  not  mentioned  in  the  corre- 

spondence between  Baldwin  and  Muhlenberg,  reproduced  in  Reliquiae 

Baldwinianae  (Dariington  1843).  The  presence  of  an  annotation  bearing  the 

name  Lyonia,  could  indicate  that  the  specimen  was  either  received  following 

pubhcation  of  Elliott's  Sketch  or  prior  to  and  subsequently  annotated.  In  either 
case,  Elliott  appears  to  have  been  the  sender  of  some  of  the  material. 

Another  interesting  specimen  is  the  Elliott  sheet  housed  in  deCandolle's 

Prodronuis  herbarium  (G-DC).  Decaisne  (1844)  notes  seeing  this  specimen  in 

his  Prod romu.s  treatment.  Fortunately,  the  Prodro/nui' herbarium  is  available  on 
microliche.  The  specimen  in  question  can  be  found  on  IDC  microfiche  no.  1541. 

V.8:  588.41-595.32  [top  row,  2nd  specimen  Irom  right].  Two  labels  are  lound  on 
the  sheet.  One  label  indicates  the  name  used  by  Decaisne  (i.e.,  Scuiera  niaritima) 

and  the  other  records  the  name  as  received  by  de  Candolle  from  Elliott  (i.e., 

Lyonia  /lu/rid'nid). 
As  a  final  note,  it  appears  that  Thomas  Walter  collected  this  ta.xon  in  the 

course  of  his  work  on  the  /■7()/'((  (Aindiniana  (Walter  1788)!  Although  the  flow- 
ers (as  well  as  the  subtending  sheet)  have  been  eaten,  it  appears  that  the  speci- 

men found  on  Sheet  11  of  his  herbarium  at  BM  and  marked  with  a  slashed  600 

is  indeed  Funasirun]  an^^^ustiJoUum  U'ig.  2).  The  glabrous  specimen  bears  lin- 
ear, sessile  leaves  and  umbellate,  6-9-f lowered  inflorescences  (based  on  the 
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Fig.  2.  Collection  oiFunastrum  angustifolium  on  Sheet  11  of  the  Thomas  Walter  Herbarium  (BM). 

number  of  pedicel  stubs).  The  stems  are  llexuous  and  'caved  in'  in  a  manner 
consistent  with  recent  collections  ol  the  vine  versus  erect  asclepiads.  Had  he 

described  the  taxon  in  his  flora,  his  name  would  have  priority  over  Persoons. 

As  it  is,  Walter's  collection  will  remain  one  of  the  earliest  known  collections  ol 
the  taxon,  if  not  the  earliest. 

Funastrum  angustifolium  (Pers.)  Liede  &  Meve,  Nordic  J.  Bot.  22:587.  2003. 

Cynanchum  anguslifoiium  Pcrs.,  Syn,  Pi  1:274.  1805.  TvPH:  "Hab.  ad  littora  maris  in  Carolina." 
Muluiuxjil.  s.n.  (HOI.t)TYPE:  P) 

Ccropcgiu  palusi  vis  Pur.sh,  Fl.  Amcr  Sept.  1:184.  1814.  Vinccloxicuin  palust  ic  (Pursh)  A.  Gray,  Syn. 

Fl.  N.  Amer  2  (1):102.  1878.  Cynanchum  paluslre  (Pursh)  Heller,  Cat.  N.  Amer.  Pi.  Ir  1898. 

McU/sk-lmti  palu5t re  (Pursh)Schltr.Symb.AntiU.l(2):258. 1899.  Seuk-rupalu-stri.sCPursh)  Vail. 
Fl.  South.  U.S.  952. 1903.  Lyonit)  pel Iit.sl  ri.s  (Pursh)  Small.  Fl.  Miami:  149. 1913.  TYPli:  U.S.A  South 

CARtillNA:  Charleston  Co.:  "Ftlgc  of  salt  marsh  near  the  northern  end  of  Folly  Beach,"  S.W. 

Lcouanl  2715  with  A.E.  Radjoni  Cneotyph:  NCL'!,  designated  here). 
Lyonia  nuinlima  Flhott,  Sketch  Bot.  S.  Carolina  1:316. 1817;  nom.  illeg.  Sculcra  nuiiiLima  tFlliott) 

Decne.,  in  DC.  Prodr  8:590.  1844. 

Ami)histtima  salmarun]  C.  Wright  e.x  Griseb.,  Cat.  PI.  Cub,  175.  1866.  Metastelma  sahnarum  (C. 

Vv'right  ex  Griseb.)  C.  Wright  in  Sauvalle,  Anal.  Acad.  Ci.  Habana  7:105. 1870.  Vinceioxicum 
salinarum  (C.  Wright  c.x  Griseb.)  Benth.  &  Hook.f.,  Gen.  pi.  2:762. 1876.  Cynanchum  i^alinarum 

(_C.  Wright  ex  GrLscb.)  Alain,  Mem.  See.  Cubana  Hist.  Nat.  22:20.  1955.  TVPli:  CUBA:  Wright 

2958(isOTVP[-:s:GH.  NY!). 
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Align  Bowman.  2004.  The  Flower  Mound,  Flower  Mound,  Texas:  A  Histoi^  and 

Field  Guide  to  the  Flowers  and  Grasses.  (ISBN  1-57864-290-6,  pbk.).  The 
Donning  Company  Publishers,  184  Business  Park  Drive,  Suite  206,  Virginia 

Beach,  VA  23462,  U.S.A. (Orders/Availability:  Contact  Alton  Bowman, 817- 

430-1976).  Price  not  given,  112  pp.,  color  and  b/w  photos,  b/w  maps,  bib- 

liography, index,  8  1/2"  x  11". 
The  book.  I  he  l-lowcr  Mound  l-lowcr  Moiiuii  Icxas:  A  Hi,slor\'  and  I'icld  fiuidt'  (ii  the  I-hnvcrs  and 

Grasses  is  a  wondcrlul  resource  tor  anyone  interested  in  learning  more  about  the  history  and  t  lora  ot 

the  Flower  Mound,  the  namesake  ol  the  small  town  just  north  ol  l])allas.  The  opening  ehapters  intro- 
dnee  reatlers  to  the  location,  geology  and  wildlile  ol  the  Flower  inoiuid,  as  well  as  a  briel  history  ol 

(he  mound  mcluLlmg  Nati\'e  .American  ai"chcology  and  lirst  settlers.  The  author  de\'oies  a  chapter  to 
the  history  ol  ownership  ot  the  mound  and  how  historic  owners  had  the  ttiretli ought  to  preserve  liie 
llora  ol  the  mound. 

The  niajorit}'  ot  the  book  is  wi"iitcn  as  a  lield  gtiide  It  :s  rich  with  color  photographs  ol  1  lora 

making  ideniilication  easy  tor  the  user.  The  guide  is  arranged  li\'  which  species  blooms  during  spc- 

cilic  seasons  I  2  month  periods):  beginning  with  early  bloomers  such  as  ten-petal  anemone  to  brown 

eyed  Susan's  in  the  early  summer  and  ending  with  species  ol  the  later  seasons  such  as  gayleather  and 

saw-leal  daisies.  .At  the  end  oi  each  "season"  is  an  incredibly  hand)'  c|uick-glance  color  guide  to  those 
species  blooming  tluring  that  period  oi  time,  tiacln  |ilani  description  includes  the  plants  common 

name,  I. at  in  name,  tamil)'  name,  expected  blooming  period,  a  description  ot  the  plant  (height,  truits 
etc.),  location  on  the  mound,  and  seasonality.  The  description  also  includes  other  comments  tor  each 

species,  where  the  .uithor  h,Ls  added  mtercstmg  tidbits  such  as  the  history  ot  the  i^lant's  name,  his- 
toric uses,  and  other  wiluablc  inlormation 

I  he  l-h>wei'  M(  I  ill  1(1.  blower  Mound,  iexas:  A  history  and  b'l  eUl  C:uidc  to  the  Idowersaiid  ( trasses 

IS  a  higlil)'  recommended  book  toran\'  person  wuh  an  interest  in  the  blower  Mound— especially  the 

llora  ot  the  blower  Mound,  This  is  an  increchlily  easy  to  trse  guide;  little  to  no  pre\'ioiLs  botanical 
knowledge  is  needed  to  use  it.  The  greatest  thing  about  the  liook  is  the  many  historic  images  and 

color  photos  ol  the  t  lowers  and  plants  of  the  mound.  All  proceeds  (100%)  from  the  sale  of  this  book 

are  used  lor  the  perpetual  care  of  the  Flower  Mound,— ice  Liukeydoojierliia  lunijhtanical  lieseareh 

ln\titute  ol"le\as.50Q  Peean  Street.l'on  Worth.  1X76102-4060. 1'.S.A. 

BOOK  NOTICE 
Timber  Press 

BrATRi  lY  NK.:noi,s.  2002.  Down  the  Garden  Path.  (ISBN  0-88192-710-4,  hbk.).  Timber 

Press  Inc.  1 33  S.W.  Second  Ave,  Suite  450,  Portland,  OR  97204-3527,  U.S.A. 

(Orders:  wwvvtimberprcss.com,  mail@timberpress.com,  503-227-2878, 

1-800-327-5680,  503-227-3070  fax).  $24.95,  296  pp.,  b/w  figs.,  5  1/2"  x  8". 

This  book  wasorigmally  published  in  1032  b\' Jonathan  (.ape.  The  new  Timber  l''i'ess  priming  comes 
with  a  Foreword  and  Index  copyrighted  by  Timber  Press,  Inc. 
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ABSTRACT 

A  new  combination  in  Matdca  (Apocynaceae;  Asclepiadoideae)  for  an  endemic  Jamaican  vine  is 

proposed. 

RESUMEN 

Se  propone  una  combinacion  nueva  en  Matdca  (Apocynaceae:  Asclepiadoideae)  para  una  trepadora 
endemica  de  Jamaica. 

Critical  study  of  West  Indian  specimens  of  subtribe  Gonolobinae  (Apocynaceae: 
Asclepiadoideae)  has  resulted  in  the  need  for  a  new  combination  for  an  endemic 
Jamaican  vine: 

Matelea  rhamnifolia  (Griseb.)  Krings,  comb.  nov.  Gonolohus  rhaminfohus  Griscb.,  Fl. 

Brie.  W.l.  420. 1862.  Protologue:  Jamaica!,  A/..  S.  Anns,  near  Moneague,'  TYPE:  JAMAICA:  R.C. 
Alexander  s.r\.  (holotypE:  GOF.T!) 

The  critical  character  defining  placement  in  Gonolohus  Michx.— dorsal  anther 

appendages  (Woodson  1941;  Rosatti  1989;  Stevens  2001)— is  lacking,  although 
mistakenly  attributed  to  the  species  by  Adams  (1972).  Other  characters  that 

have  been  used  to  refer  taxa  to  Gonolohus  include  winged  follicles  and  the  ab- 
sence of  glandular  hairs  (see  Woodson  1941).  Follicles  are  unknown  for  Matelea 

rhamnifolia,  although  suspected  to  be  winged,  not  muricate,  based  on  its  af- 
finities to  M.  correllii  Spellman.  The  follicle  character  is  moot,  however,  as  few 

fruit  collections  were  apparently  available  to  Woodson  (1941)  and  more  recent 
analysis  has  shown  the  character  not  to  be  useful  in  generic  dehmitation  (Krings, 

unpubl.).  Glandular  hairs,  although  thought  characteristic  of  Matelea  Aubl.  by 

Woodson  (1941),  are  also  without  circumscriptional  value  in  the  Gonolohus- 
Matelea  question,  being  present  m  both  the  type  of  Gonolohus  Michx.  (i.e.,  G. 
suherosus  (L.)  R.  Br.)  and  numerous  species  lacking  dorsal  anther  appendages 
(Rosatti  1989),  including  M,  rhamnifolia. 

The  Jamaican  endemic  Matelea  rhamnijolia  appears  most  closely  related 

to  the  Cuban  endemic  M.  nipensis  (Urb.)  Woodson  (at  least  among  West  Indian 
taxa);  both  likely  belonging  to  a  complex  also  including  the  Cuban  endemics 
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Fig.  I.Corona  and  gynostegium  morphology  of:  (A)the  Jamaican  endemicMflfe/eorftamn/Mo  (from /'ro(torr/825,GH) 

and  the  related  (B)  Cuban  endemic  M.  nipensis  (from  Webster  i8U,  GH)  and  (C)  Bahaman  endemic  M.  correllii  (from 

Spellman  1978).  Note  absence  of  dorsal  anther  appendages  in  all  three  species.  an=anther;  ic=inner  corona;  o£=outer 

corona;  pe^poliinium  cavity. 
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M.  hayatcnsis  (Urb.)  Woodson  and  M.  tigrina  (Griseb.)  Woodson  and  the 

Bahainan  endemic  M.  corrdUi.  Matclca  rhamnijolia  and  M.  nipcnsis  share  ob- 

long leaves  that  are  basally  truncate  or  rounded,  reduced  peduncles,  short  co- 
rolla lobes,  and  gynostegial  coronas  ol  snnihir  morphology.  Both  species  ex- 
hibit a  low,  somewhat  undulating  outer  corona  which  subtends  an  inner  corona 

and  the  associated  staminal  tube  (Fig.  lA,  B).  The  same  morphology  is  present 

in  M.  correliii  and  was  well-illustrated  in  the  protologue  of  this  latter  species 

(Fig.  IC).  The  corolla  lobes  of  both  M.  rhamnfolia  and  M.  nipcnsis  are  also  re- 
ticulate (at  least  when  dry)  and  bear  a  white  spot  at  each  of  the  apices  -  both 

characters  shared  by  the  larger-t  lowered  members  ol  the  complex  mentioned 
above  and  the  continental  M.  pusiUijloni  L.O.  Williams.  Matelea  rhamnijolia  is 

distinguished  from  M.  nipcnsis  by  its  larger  leaves,  a  longer  and  more  well-de- 
veloped floral  tube  (ca.  1.3  mm  vs.  <  0.5  mm),  and  a  shorter  fifament  tube  (0.5 

mm  vs.  0.7  mm). 

Representative  specimens  examined;  Maldca  nipcnsis  (Urb.)  Woodson;  CUBA:  Ekman  9710  dsojypvs. 
NY,  S);  Berazain&  Alvarez  24357 (MAJB):  Clcmente  4.342  (NY);  Webster 3813  (GH). 

Matelea  r/icoiini/()nti(Gnscb.)Knngs: JAMAICA:  Alexander i.n.inoiojyrE-.GOETXProctor  11825 
(GH,  IJ). 
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Chuck  R.  Coi-i-hi-.  and  Russi-ll  L.  Sthvi-:ns.  2004.  Grasses  of  Southern  Oklahoma 

and  North  Texas:  A  Pictorial  Guide.  (ISBN  0-9754303-0-0,  pbk.).  Samuel 
Roberts  Noble  Foundation,  Inc.,  Agricultural  Division,  2510  Sam  Noble 

Parkway,  Ardmore,  OK  73401,  U.S.A.  (Orders:  Noble  Foundation,  Attn;  Ag 

Publications  Distribution,  2510  Sam  Noble  Pky.,  Ardmore,  OK  73401;  http:// 

www.noble.org/Storefront/ AgStore/Product.asp?ProductID=NF-FO-04-01). 

$25.00  -1-  $4.00  shipping,  120  pp.,  color  images,  b/ w  drawings, glossary,  index, 

81/2"xU". 
Have  you  always  wanted  an  easy  to  use  pictorial  reference  lor  local  north  Texas  or  southern  Okla- 

homa grasses?  The  Grasses  of  Southern  Okhihoina  and  North  Texas:  A  Fietoriai  Guide  is  that  perfect 

reference.  This  guide  includes  color  photographs  oi  11 6  common  grasses  of  the  north  Texas  and  south- 

ern Oklahoiria  region.  Each  species  is  de\'oted  one  page  with  photographs  showing  the  entire  plant 

and  up-close  images  oi  key  [eatures  such  as  spikclcts,  inflorescence,  and  the  sheath  wrapping  around 
the  stem.  Key  features  of  the  plant;  including  uses  by  wildlile  and  livestock,  are  included  lor  each 

species.  In  small  boxes  that  accompany  the  photographs,  the  authors  have  also  included  additional 

species  information  including  family,  tribe,  synonymous  names,  longe\'ity,  seasonality,  origin,  height, 
and  flowering  period. 

rhis  book  can  easily  be  used  by  farmers,  ranchers,  students,  gardeners,  nature  enthusiasts,  and 

seasoned  prolessionals  alike.  Familiarity  with  botanical  terminology  is  not  required;  authors  pro- 
vide a  I  igurc  with  all  key  parts  labeled,  as  well  <>s  a  glossary  of  key  terms.  The  plants  included  in  the 

books  are  listed  in  multiple  ways;  by  tribe,  by  indexes  ol  common  names,  and  by  scientific  names. 

Authors  have  also  included  a  list  of  useful  references  for  finding  additional  information. 

This  guide  is  highl)'  recommended  lor  anyone  with  an  interest  in  Icarmng  about  north  Texas 

and  southern  Oklahoina  grasses.  Ranchers,  land  managers,  and  gardeners  will  find  useful  informa- 

tion regarding  habitat,  environmental  value,  and  wildlile/hvestock  usage.  The  many  color  photo- 
graphs are  an  asset  for  anyone  wanting  to  identify  these  species  m  the  field.  It  is  often  said  that  a 

picture  is  worth  a  thousand  words,  and  this  guide  includes  a  number  of  carefully  selected  images 

showing  the  growth  form  and  key  features  for  each  species.  This  guide  will  be  a  wonderful  and  use- 

lul  addition  to  your  library.— Lee  Luckeydoo,  Herharium.  Rolanieal  Research  Institute  of  Texas,  509 
Peean  St  reel,  tort  Worth.  TX  76102-4060,  U.S.A. 
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ABSTRACT 

A  new  species  of  Matelea  is  described  from  fiispaniola,  resulting  from  study  of  subtribe  Gonolobinae 

(Apocynaceae:  Asclepiadoideae)  in  the  West  Indies. 

RESUMEN 

Se  describe  una  especie  nueva  de  Matdca  de  la  Espafiola  como  resultado  del  estudio  de  la  subtribu 

Gonolobinae  (Apocynaceae:  Asclepiaoidcae)  en  las  Indias  Occidentales, 

In  the  course  of  on-going  systematic  study  of  subtribe  Gonolobinae 
(Apocynaceae:  Asclepiadoideae)  in  the  West  Indies,  a  new  species  of  Matelea 
Aubl.  was  discovered  from  Hispamola: 

Matelea  pentactina  Krings,  sp.  nov.  (Fig.  1,  A-B,  E).  Type:  HAITI:  Les  Roseaux,  Massif  de 
la  Hotte  western  group,  rocky  ledge,  ca.  1300  m,  16  Sep  1928,  Ekman  H 10685  (holotype:  S!). 

Species  nova  distinguibili  a  Matelea  iantnijoUa  (Gnseb)  Woodson  lolio  basi  rotundata,  non  cordata 

vel  auriculata,  a  Matelea  constanzanajimene?  CO roi/fl  VI n(iisvel/lavc!,lobisiUrinqueretii:ulato-ve?iosis, 

supernc  puherulis,  et  a  Malelea  ovatijolia  (Gnseb.)  Woodson  corolla  trichomata  0.11  mm  longa,  co- 
rona segmentis  erectis  ovatis,  (1.5-)f.7-1.9  mm,  via  antheram  0.5-0.6  mm. 

Twining  vine;  stems  herbaceous  when  young,  becoming  woody  with  age,  the 

barl<  cream-colored,  somewhat  corky;  stems  pubescent  in  lines,  the  trichomes 
white,  multi-cellular,  retrorsely  curved  or  sometimes  straight,  to  0.2  mm  long; 

leaves  opposite,  simple,  the  blades  ovate  to  elliptic,  (6.5-)12.7-21  mm  x  (2.6- 
)6.8-I3.6  mm,  both  surfaces  glabrous  or  glabrate,  the  apices  obtuse  to  narrowly 

rounded,  apiculate,  the  apiculum  to  1.2  mm  long,  the  bases  rounded  the  mar- 
gins entire,  glabrous  or  ciliolate,  the  ciha  ca.  0.08  mm  long,  colleters  2,  yellow  to 

orange,  borne  adaxially  on  the  midvein  at  the  base  of  the  blade,  to  0.2  mm  long, 

petioles  2.9-9.4  mm  long,  grooved  adaxially,  glabrous  except  for  the  groove,  tri- 
chomes mostly  antrorse,  to  0.18  mm  long;  inflorescence  axillary,  umbelhform, 

the  peduncles  severely  reduced  to  obsolete,  pedicels  5-12  mm  long,  puberulous 
with  trichomes  to  0.12  mm  long  or  glabrate;  sepals  5,  ovate  to  lanceolate,  ca.  1 

mm  long,  the  apices  rounded  to  obtuse,  both  surfaces  glabrous,  the  margins 
glabrous  or  very  sparsely  ciliolate;  corolla  rotate,  pale  green  or  yellow  with  dark 

green  reticulations,  5-lobed,  the  lobes  ovate,  to  4,2  mm  long,  the  adaxial  surface 

SIDA21(3):1519-1523.2005 
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Fig.  1 .  Matelea  subgenus  Poicilla:  A-B  &  t  Mateleapentactina  Krings  {Ekman  H  W685,  S);  C-i.,Matelea  ovatifolia  (Griseb.; 

Woodson  {Wright 2965,  GH);  F,  Matelea  tamnifolia  (Griseb.)  Woodson  (Wright s.n.,  GH).  Agr  =  Anther  guide  rail;  Co  = 

Corpusculum;  Cs  =  erect  staminal  corona  segment;  Gy  =  Gynostegium;  Lf  =  leaf. 
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pubescent  near  the  base  of  the  lobes,  the  trichomes  whitish  to  0.11  mm  long, 

the  abaxial  surface  glabrous;  faucal  annulus  [Ca]  pubescent;  corona  of  I  used 

staminal  and  interstaminal  parts  [C(is)],  glabrous,  the  staminal  segments  [Cs] 

erect,  foliate,  ovate  (1.5-)1.7-b9  mm  long,  the  apices  obtuse,  deeply  notched, 
higher  than  the  apex  of  the  gynostegium;  gynostegium  stipitate,  the  stipe  ca. 

0.2  mm  long;  dorsal  anther  appendages  [Cd]  lacking;  anther  guide  rails  out- 

wardly pronounced,  0.5-0.6  mm  long;  poUinaria  descending;  follicles  unknown. 

Etymology.— The  epithet  pcniactina  refers  to  the  five,  elongate,  outwardly 
projecting  anther  guide  rails,  reminiscent  ot  rays. 

Additional  specimens  examined:  Haiti:  Massil  do  la  Sellc.  gr.  C;rete-a-Piquants.  Port-au-Prmcc,  be- 

tween Carrelour-Martin  and  Bois  d'Ormc,  c.  800  m.  limestone,  17  Dec  mib,  Hhman  H  7402  (S!). 

Matdea  pentactina  is  most  closely  related  to  Matclca  ovatifolia  CGriseb.) 

Woodson  (Fig.  1,  C-E)  and  both  its  holotype  and  paratype  have  previously  been 

referred  to  the  better  (see  Liogier  1981).  Vegetatively  the  two  species  are  exceed- 
ingly similar  and  may  not  be  conclusively  distinguished.  However,  a  number 

of  floral  character  states  distinctly  separate  them  (see  Table  1  and  key  below). 

Matelea  ovatifolia  appears  endemic  to  Cuba  and  M.  pentactina  to  Hispaniola, 

although  the  single  specimen  seen  from  the  Dominican  Republic  (Fucrtcs  991, 

GH)  is  sterile  and  thus  cannot  be  conclusively  referred  to  either  based  on  mor- 
phology A  handwritten  note  with  the  holotype  of  M.pcntaciina^  presumably 

by  Ekman,  indicates  it  was  "seen  occassionaly  throughout  southern  Haiti  (at 

least),  although  seldom  with  firs'"  A  similar  note  on  the  paratype  reads:  "i^are, 
although  I  think  I  have  seen  it  sterile  before  and  taken  it  lor  some  Mctastclma 

[sic]."  Mateka  pentactina  also  appears  closely  related  to  the  Hispamolan  Matelea 
constanzcina Jimenez  (nom.  nov  for  Poicillopsis  tuerckheimii  Schltr.  as  the  epi- 

thet is  not  available  m  Matelea).  This  latter  species  was  apparently  known  only 

from  the  type  (Sto.  Domingo  prope  Constanza,  Tuerckheim  3466,  Jul  1910;  see 

also  Liogier  1981)  and  appears  to  no  longer  be  extant.  The  protologue  indicated 
that  M.  constanzana  also  bears  obtuse  staminal  corona  segments,  but  exhibits 

glabrous  white  flowers.  The  striking  reticulations  evident  in  the  pubescent, 

green  or  yellow-flowered  M.  pentactina  were  not  described  for  M.  constanzana. 
According  to  the  subgeneric  classification  erected  by  Woodson  (1941), 

Matelea  pentactina  and  M.  ovatifolia,  as  well  as  M.  ta mnifolia  (Griseb.)  Woodson 

(endemic  to  Cuba;  Fig.  1,  F),  belong  to  the  entirely  Antillean  subgenus  Poicilla. 

Woodson  (1941)  did  not  include  the  entity  now  known  as  M.  constanzana  in  his 

treatment,  but  its  affinities  would  seem  to  place  it  in  his  subg.  Poicilla  as  well 

Although  many  of  Woodson's  (1941)  subgenera  are  likely  ill-conceived  (Stevens 
1988),  subgenus  Poicilla  is  maintained  here  m  the  absence  of  a  rigorous  test  of 

Woodson's  (1941)  concept.  A  key  to  the  subgenus  is  provided  below.  On-going 
systematic  study  of  West  Indian  Gonolobinae  aims  to  improve  generic  and 

subgeneric  circumscriptions. 
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Table  1,  Floral  morphological  characters  distinguishing  Matelea  pentactlna  from  the  related  M. 

ovatifolia  (Apocynaceae:  Asclepiadoideae). 

Character Matelea  pentactina Matelea  ovatifolia 

Adaxial  corolla  surface  trichomes 

Erect  staminal  corona  segments  rC{s)l 

Anther  guide  rails 

to  0.1 1  mm  long 

(1.5-)1.7-l,9mmlong, 
ovate,  the  apices 

obtuse 

0.-S-0.6  mm  long 

0.13-0.20  mm  long 
0.99-1.28  mm  long, 

obovate  to  suborbicu- 
lar,  the  apices  rounded 
to  emarginated 

to  0.26  mm  long 

KEY  TO  MATELEA  SUBGHNUS  POICU.LA 

1.  Leaf  blades  lanceolate,  the  bases  cordate  to  auriculate   Matelea  tamnifolia 

1.  Leaf  blades  ovate,  the  bases  rounded  to  truncate  (very  rarely  shallowly  cordate). 

2.  Vine  exhibiting  the  combination  of  corolla  lobes  white,  glabrous  on  both  sur- 
faces, not  reticulate, and  staminal  corona  segments  rhombic, obtuse   

  Matelea constanzana 

2.  Vine  not  exhibiting  the  above  combination  of  characters  (i.e.,  if  corolla  lobes 

white,  then  corona  segrments  obovate  to  suborbicular,  the  apices  rounded  to 

emarginate  OR  if  corona  segments  obtuse,  then  corollas  green  to  yellow, 
reticulate) 

3.  Adaxial  corolla  pubescence  0.13-0.2  mm  long;  erect  staminal  corona  seg- 

ments 0.99-1.28  mm  long,  obovate  to  suborbicular,  the  apices  rounded  to 
emarginate;  anther  guide  rails  to  0,26  mtii  long     Matelea  ovatifolia 

3.  Adaxial  corolla  pubescence  to  0.11  mm  long;erect  staminal  corona  segments 

(1.5-)1. 7-1.9  mm  long, ovate,  the  apices  obtuse;anther  guide  rails  0.5-0,6  mm 
long   Matelea  pentactina 
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BOOK  REVIEW 

Makianna  AlTHi  KuKOW  2003  Maya  Medicine:  Traditional  Healing  in  the  Yucatan. 

(ISBN  0-8263-2864-4,  hbkj.  University  of  New  Mexico  Press,  1601  Randolph 
Rcl  Sn,  Suite  200S,  Albuquerque,  NN4  87106,  U.S.A.  (Orders:  www. 

unmpress.eom/Ordering.html,  U800-249-7737).  $29.95, 152  pp.,  tables,  b/w 

Hgures,  appendices,  glossary,  index,  6"  x  9". 

M.iiianna  /\p[X'l  Kiiiiow  \\r(iic  lier  new  b(X)k.  MdXii  Medicine,  in  a  ivl rcshint;l\"  comcisandiial  and 

cas\'  U)  I'catl  ,si\  Ic.  It  was  I  he  t  ulniiiiaiion  ol  her  gratliiatc  rcscaich  inio  healing  plants  tuici  the  |ieople 

ol  the  Mieatan  th.it  use  tlieiii.  The  te.xt  |iresents  ink^'iiiation  aJKnit  the  author's  Held  plant  collection 
and  also  sitowcases  the  liws  anei  practices  ol  the  lietilers  with  \\  lioni  she  worked. 

Some  ol  the  studies  into  the  \'ucatan  healers  include  discussions  ol  how  they  became  eurers; 

some  were  trainei.1  tiirotigh  "dreams,"  while  oiliers  learned  I  vom  lamih'  members  or  extended  educa- 

tion in  addition  to  traditional  western  training.  The  author  shares  some  information  about  the  healer's 

lamily  as  well  Additional  inkirmation  includes  the  t\'pes  ol  medicine  practiced  b\  the  eurers-me- 
dicinal  plants,  massage,  ceremonial  rituals  and  inidwilery.  Kunow  also  includesa  chapter  to  lIiscuss 

tile  common  techniques  used  lor  treatment  such  as  pra\'er.  plan  medicine,  massage,  plant  magic, 

crystals,  ilream  interpretation,  and  western  medicine. 

One  ol  the  more  inlonnati\'e  discussions  is  on  I  he  percci\'ed  causes  oi  \'arious  diseases.  Kunow 

mlroduccs  theconiept  ol  hoi  and  cold  tvpesol  conditionsand  \'anous"magical"diseasessuch  asthe 

evil  eye.  Common  ailments  such  as  colds  aiiLJ  skin  complaints  arc  also  cox'cred.  Various  |ilants  used 
lor  these  treatments  are  listed  in  table  lorm. 

With  res[iect  to  the  actually  la\out  ol  the  book,  appro.ximateU'  hall  ol  it  locuses  on  Kunow's 
plant  lists,  illustrations  and  lield  notes,  Tlie  author  created  multiple  tables  to  relate  both  scientilic 

and  common  names  lo  two  previous  texts  on  eih  no- botany:  Roys  l'-)3l  lithno-Botanyoj  the  Maya  and 

the  BookojC'hilam  Halamoj  Kana  CBricker).C!ommon  namesin  the  wtrioustablesare  given  and  com- 
pared in  Spanish,  Mayan  and  Kaua,  The  comjiarison  tables  are  lollowed  by  black  and  white  illusira- 

tions  ol  thirty-six  ol  the  plants  discussed  as  well  as  the  wiluable  plant  catalog  ol  n<imes  aiul  licid 
noies  ior  plant  species  collected.  Other  uselul  items  such  as  a  list  ol  pkiiit  names  by  iamily.  glossary 
ol  terms  and  index  are  also  included. 

In  her  book  Mawin  Midiiinc.  author  Marianna  Appel  Kunow  shares  her  personal  experience 

111  \vorl<iiig  with  vai'ious  eurers  in  the  ̂ 'ucatan  during  her  graduate  research.  There  are  two  loci  lor 
the  content  ol  this  book:  the  healers  and  the  plants  they  use.  The  author  spends  hall  ol  the  book 

describing  the  healers'  backgrounds,  prelcrred  practices,  technicjues  and  personalities.  The  remain- 
ing hall  is  primarily  tabular  inlormalion  about  the  names  and  uses  ol  the  plants  collected  and  dis- 

cussed during  research  act  i\i  ties  by  the  author  The  con\-crsational  style  makes  the  text  eas\'  enough 
lor  most  high  school  studentsand  beyond  to  read  and  enpy.  Anyone  with  an  interest  in  cihnobotany 

or  traditional  healing  will  likely  enjoy  reading  Mavan  Mcduine—Lcc  Luckcxdoo.  Hci  barium,  Bo- 

unihiil  l\c.scurc!i  histitiiic  t>j  lcxai,509  Pecai]  Street,  lorl  Worth.  TX  7bl02--iObO.  U.S.A. 
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ABSTRACT 

Asaccimponent  ot  a  larger  study  ol  ilic  West  Indian  Mat  elect  sii  bgenus  P(  yet;  n  I /ic/"(/,  this  study  stuight 

to  critically  examine  patterns  ol  mor|iliological  variation  within  the  embedded  M.  bayalensis- 

coyreUii-li^rina  complex.  Resolution  ol  species-le\'cl  circumscriptions  are  necessary  belore  larger 

issues  ol  subgeneric  and  generic  circumscription  can  be  adecjuately  addressed.  Morphological  char- 

acters were  analyzed  using  parsimony  analysis,  neighbor-joining,  and  ANOVA.  Results  show  that 
Mateleii  hayatensis,  M.correllii,  and  ;Vf.  tigrina  are  very  closely  related  morphologically.  The  three 

species  appear  to  dilier  only  in  pubcseeirce  and  relatively  minor  I  loral  character  states,  some  ol  which 

overlap.  At  present,  none  of  the  observed  variation  appears  important  enough  to  warrant  the  contin- 
ued recognition  ol  three  distinct  species. 

RESUMF.N 

Este  estudio  es  un  componente  de  otro  mas  ainplio  de  Matelca  subgenus  Ptycanlhcra  delas  Indias 

Occidcntales,  y  esta  dedicado  a  examinar  criticamente  los  patrones  de  variacion  morfok\gica  en  cl 

complejo  M.  hayalensis-correlUi-tiy^riiiii.  Se  neccsiia  la  resolucion  de  las  circunscripciones  a  ni\'el 
especifico  antes  de  abordar  las  circunscripciones  de  los  generos  y  subgeneros  adecuadamenlc.  los 

caracteres  morlologicos  se  analizaron  usando  analisis  de  parsimonia,  del  vecino  mas  proximo,  y 

ANOVA.  Los  resultados  muestran  c|uc  Mateled  bdvutensis.  M.  correllii,  y  M.  tig,rina  estan  muy 

relacionados  morlologicamente.  Las  tres  especies  parecen  diferir  solo  en  la  pubescencia  y  estados  de 

caracier  I  lorales  relativamente  menores,  algunos  dc  los  cuales  se  solapan.  Actualmente,  ninguna  de 

las  variacionesobservadasparece  losuliciente  importante  como  parajustiiicarel  rcconocimicntode 

tres  especies  diferentes. 

The  Metastelmatinae-Oxypetalmae-Gonolobinae  clade  sensu  Rapini  et  al. 
(2003)  is  the  most  morphologically  diverse  of  the  New  World  Asclepiadeae  and 
most  members  have  never  been  monographed.  The  circumscription  of  two 

Gonolobinae  genera— Gonolobus  Michx.  and  Matdea  Aubl.— has  been  particu- 
larly complicated  by  the  swelling  of  the  latter  by  Woodson  (1941).  Unable  to 

come  to  terms  with  the  large  variation  in  corona  morphology,  Woodson  (1941) 

submerged  numerous  genera  within  Matdea,  increasing  its  size  from  four  to 
over  100  species.  Estimates  of  species  numbers  of  Gonolohus  vary  from  fOO  to 
150  (Rosatti  1989;  Mabberly  1997;  Stevens  2001).  The  degree  of  variation  is  largely 

the  result  of  differences  regarding  generic  limits,  as  well  as  still  poorly  known 

SIDA21(3):  1525-1533.2005 
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tropical  taxa.  Woodson  (1941)  considered  the  entirely  Antillcan  subgenus 

Ptycanthcvd  to  be  "largely  the  deciding  factor"  for  his  inclusive  treatment  of 
Matelea,  noting  that  "were  it  riot  lor  the  Antillean  species,  one  miglit  compose  a 

fairly  respectable  key  to  several  genera  upon  the  continent."  As  a  component  of 
a  larger  study  of  M.  subg.  Ptycanthera,  that  ultimately  seeks  to  bear  on  issues  of 

generic  circumscription,  this  study  sought  to  critically  examine  patterns  of  mor- 
phological variation  within  the  embedded  M.  hayatensis-corrdlii-tignnacom- 

plex.  Resolution  of  species-level  circumscriptions  are  necessary  before  larger 
issues  ot  subgeneric  and  generic  circumscription  can  be  adequately  addressed. 

METHODS 

Based  on  study  of  available  specimens  (Table  1),  a  matrix  of  morphological  char- 
acter states  (Tables  2  &  3)  was  developed  tor  seven  sp)ecies  and  subjected  to  par- 

simony analysis  using  PAUP*  (Swofford  2003).  Besides  Matelea  bayatensis  (Urb.) 
Woodson,  M.  correllii  Spellman,  and  M.  tigrina  (Griseb.)  Woodson  (all  mem- 

bers of  subg.  Ptycanthera  sensu  Woodson  1941),  the  matrix  also  included  three 
additional  West  Indian  taxa,  representing  other  members  of  subg.  Ptycanthera, 
as  well  as  subg.  Poicilla  sensu  Woodson  (1941).  Closely  allied  to  Matelea  (Rapini 
et  al.  2003),  the  type  lor  the  genus  Gouolobus  Michx.  (i.e.,  Gonolohus  subcwsus 

(L.)  R.Br)  was  chosen  as  the  outgroup  (see  also  Krings  &  Xiang  2004).  The  mor- 

phological data  matrix  (Table  2)  was  comprised  of  sixteen  qualitative  charac- 
ters. Multistate  characters  were  treated  as  polymorphisms.  Bootstrap  support 

values  were  determined  using  the  branch-and-bound  algorithm  with  10,000 
replicates.  To  examine  phenetic  similarity,  the  morphological  character  matrix 

was  also  subjected  to  Neighbor-joining  (NJ)  analysis  using  PAUP*  (Swofford 
2003).  Continuous  data  represented  by  pedicel  and  corolla  lobe  length,  both 
characters  historically  used  by  authors  to  delimit  taxa  in  the  complex  (see 

Grisebach  1863;  Urban  1925),  were  critically  analyzed  using  ANOVA.  In  all,  thir- 
teen herbarium  sheets  ot  Matelea  bayatensis,  M.  eorrelln,  and  M.  tigrina  were 

examined,  afthough  only  four  individuaf  collections  exhibited  flowers  (Table 
1).  These  specimens  essentially  represent  the  sum  total  of  available  herbarium 

specimens  ot  the  group,  as  material  was  requested  from  eighty-three  institu- 
tions known  or  likely  to  house  material  of  subtribe  Gonolobinae  in  the  West 

Indies.  Only  the  holotype  of  M. correllii  (MO),  the  lectotype of  M.  tigrina  (GOET 
fide  Howard  1988),  and  a  syntype  of  M.  tigrina  (MO),  were  not  studied  as  they 
could  not  be  obtained  on  loan. 

RHSULTS 

Parsimony —An  exhaustive  search  using  PAUP*  (Swofford  2003)  evaluated  945 
trees  and  yielded  two  of  shortest  length  (Length=29;  Cl=0.862;  Rl=0.692;  Fig.  1). 

Nine  of  the  sixteen  morphological  characters  (56%)  were  parsimony  informa- 
tive. The  two  trees  are  identical  except  tor  resolution  ol  the  Matelea  bayatensis- 
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Table  1 .  Specimens  examined  and  chosen  for  analysis. 

Subgenus  of  Matelea         Species 

sensu  Woodson  (1941) 

Locality 

Source 

Poicilla 

Ptycanthera 

Ptycanthera 

Ptycanthera 

Ptycanthera 

Ptycanthera 

Qonolobus  suberosus 

(L)  R.Br. 
Matelea  ovatifolia 

(Griseb.)  Woodson 

Matelea  bayatensis 

(Urb.)  Woodson 

Matelea  correllii 

Spellman 

Matelea  oblongata 

(Griseb.)  Woodson 

Southeastern  U.S.A.  Krings  &  Xiang  (2004) 

Cuba,Oriente 

Cuba,Oriente 

Bahamas,  Long  Island 

Cuba.Occidente 

Matelea  pauciflora  Hispaniola 

(Spreng.)  Woodson 

Matelea  tignna  (Griseb.)    Cuba,  Oriente 

Woodson 

Wright 2965  {SJ:G,GH, 
BREM.UC) 

Eng Strom  3056  (ST:  NY,  S) 

Spellman  (1978),  Corre// 
49/ /2  (IT  F.FTG.GH,  NY, 

US),  Correll  48157 

(topotype:FTG,MO,  NY); 
Correll  44937  if  JG) 

Bntton  &  Wilson  14867 

{H\),Bnttonetal.7379 

{NY),  Ekman  17625  [S), 

Leon  17423  {m),Shafer 
13508 (NY) 

Ekman  H 1 4296  iS),  Garcia 

&Pimentel2531  (MO) 

Wright  /667  (ST:  G,GH) 

correllii-tigrina  clade.  The  clade  itself  appears  well-supported  by  bootstrap 
values,  as  is  the  Matelea  ovatijolia-ohlongata  clade.  The  two  Cuban  taxa,  Matelea 
bayatensis  and  M.  tigrina  emerged  nearer  one  another  than  either  to  M.  correlli 
in  one  of  the  trees,  although  with  very  weak  bootstrap  support. 

NJ  and  ANOV^.— The  neighbor-joining  (NJ)  analysis  showed  the  Cuban 
taxa— M.  bayatensis  and  M.  tigrina— to  be  more  similar  to  each  other  than  ei- 

ther is  to  the  Bahaman  taxon  M.  correllii  (Fig.  2).  The  NJ  tree  is  identical  to  the 

second  of  the  shortest  trees  identified  by  parsimony  analysis  (Fig.  1,  B).  Matelea 
tigrina  bears  sepals  that  are  densely  pubescent  with  both  glandular  and 
eglandular  hairs  and  corolla  lobes  that  are  pubescent  (though  not  densely  so) 
on  the  abaxial  surface.  In  contrast,  Matelea  correllii  bears  glabrous  calyces  and 
corollas.  Matelea  bayate  nsis  is  intermediate.  Its  sepals  are  scattered  (not  densely) 

pubescent,  with  glandular  and  eglandular  hairs,  and  the  abaxial  corolla  lobes 
are  glabrous.  Sepals  are  lanceolate  in  Matelea  bayatensis  and  M.  tigrina,  and 
ovate  in  M.  correlli  i.  All  three  taxa  in  the  complex  show  strong  reticulations  of 
their  corolla  lobes,  white  dots  at  the  corolla  lobe  apices,  and  similar  corona  and 
gynostegial  morphology.  Although  pedicel  length  and  corolla  lobe  length  have 
been  used  to  delimit  taxa  in  the  complex  (see  Grisebach  1863;  Urban  1925),  an 
analysis  of  variance  showed  no  statistically  significant  difference  in  mean 
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Table  2.  Characters  and  states  scored  for  the  parsimony  and  neighbor- joining  analyses. 

Character State 

1 .  Adaxial  leaf  blade  vestiture 

2.  Abaxial  leaf  blade  vestiture 

3.  Leaf  blade  apex 

4.  Leaf  blade  bases 

5.  Adaxial  sepal  vestiture 

6.  Abaxial  sepal  vestiture 

7.  Corolla  coloration 

8.  Corolla  adornment 

9.  Corolla  lobe  shape 

10.  Adaxial  corolla  lobe  vestiture 

1 1 .  Abaxial  corolla  lobe  vestiture 

1 2.  Cs  (staminal  corona,  see  Kunze  1 995) 

13.  Stylar  head  shape 

14.  Stylar  head  appendage 

15.  Cd  (dorsal  anther  appendages, 

see  Kunze  1995) 

16.  Orientation  o(  pollinium  cavity  in 

the  qynosteqial  head 

0  =  glabrous/glabrate;  1  =  pubescent 

0  -  glabrous/glabrate;  1  =  pubescent 

0  =  acuminate;  1  ~  acute  or  obtuse;  2  =  rounded  or 

emarginate 

0  =  cordate;  1  =  rounded/truncate;  2  -  cuneale 

0  =  glabrous;  1  =  pubescent 

0  =  glabrous;  1  =  pubescent 

0  =  uniformly  colored;  1  =  reticulate;  2  =  center 

differently  colored 

0  =  absent;  1  =  each  lobe  bearing  a  white  spot 
apically 

0  =  broadly  ovate  to  suborbicutar;  1  =  oblong, 

triangular-deltate,  or  lanceolate 

0  =  glabrous;  1  =  pubescent 

0  =  glabrous;  1  =  pubescent 

0  -  absent  or  shallow;  1  =  well-developed,  and/or 
foliate 

0  =  flat  or  depressed;  1  =  conical 

0  =  absent;  1  =  present 

0  =  absent;  1  =  present 

0  =  +/-  horizontal;  1  =  descending 

pedicel  or  corolla  lobe  length  at  the  95%  conlidence  level  between  the  thfce 

species  (pedicel  length:  F=  1.98  <  Fcrit  =  3.49;coi'olla  lobe  length:  F  =  .3.b5<  Fcrit 
=  3.86).  A  graphical  representation  ot  these  data  shows  evident  overlap  (Fig.  3). 

ni.sciissioN 

The  oldest  name  in  the  Matelca  \\\valcns,\s-corrd\\\'i\grina  complex  was  pro- 
vided by  Grisebach  (18(^3)  lor  a  Cuban  taxon  then  relerred  to  the  genus 

Gonolohu^:  G.  (igrinu.sGriseb.  Urban  (1925)  later  added  G.  hayatcnsis  Urb.  tothe 

complex,  distinguishing  it  from  G.  iis^nnns  by  shorter  pedicels,  lanceolate  se- 

pals (vs.  elliptic-oblong)  which  are  scarcely  pilose  abaxially  (vs.  pilose),  and 

longer  corolla  lobes,  these  ovate  to  ovate-rotund  (vs.  orbicular).  A  study  ot  the 
types  of  both  taxa  quickly  shows  these  characters  to  be  problematic  (M.  ( it;ri  na: 

Wright  1667,  G!,  GH!;  M.  hayatcnsis:  Arlh.  Hngslrom  in  herb.  Fkman  30,56,  NY!, 

S!).  Urban's  interpretation  ol  sepal  and  corol  la  lobe  shapes  is  subjective  and  these 
leaf  ures  appear  to  intergrade.  Perhaps  his  pedicel  measurements  were  not  made 

on  extant  material,  as  pedicels  on  the  remaining  types  are  2.71-3.96  mm  long 

and  thus  well  within  the  range  ol  G.  (ii^^rinu.sd.e.,  2.6-3.69  mm).  Furthermore, 

corol  I  as  ol  G.  (igr/iitrs  were  described  in  CnMsebachs  protologueas  5-6  mm  long, 
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Gonolobiis  subt'ivsiis       (SE  USA) 
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(CUBA) 

Mali'ka  correllii  Ptycanthera 
(BAHAMAS) 

Matelea  tigrina Ptycanthera 
(CUBA) 

Maleka  ovatifolia  Po  i  c  i  1 1  a 

(CUBA) 

Maicka  oblongata        Ptycanthera 

(CUBA) 

Matelea  paucijhra        Ptycanthera 
(CUBA) 

Gonolobus  subeivsus        (SE  USA) 

-Matelea  bayatensis 

Matelea  tigrina 

-Matelea  eorrellii 

■Matelea  ovatifolia 

-Maleka  oblongata 

•Matelea  paucijlora 

Ptycanthera 
(CUBA) 

Ptycanthera 
(CUBA) 

Ptycanthera 
(BAHAMAS) 

Poicilla 

(CUBA) 

Ptycanthera 
(CUBA) 

Ptycanthera 
(CUBA) 

Fig.  1  .The  two  shortest  trees  (A-B)  resulting  from  a  parsimony  analysis  of  morphological  characters  (exhaustive  search) 

in  study  of  the  Antillean  H/latelea  bayatensis-correllii-tigrina  complex  (each  tree:  length  =  29;  CI  =  0.862;  Rl  =  0.692). 

Bootstrap  support  values  appear  above  branches.  Marginal  annotations  indicate  subgenus  of  Matelea  sensu  Woodson 

(1941)  (if  applicable),  follov\/ed  by  geographic  distribution  of  the  species. 
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Gonolobiis  siiberosus 

Mateka  bayaknsis 

Matclea  tigritia 

Mateka  comHii 

■  Mateka  nvatijolia 

Mateka  oblongata 

Mateka  pauciflora 

Fig.  2.  Neighbor-joining  tree  showing  phenetic  similarity  in  the  Antillean  Matelea  bayatensis-correllii-tigrina  complex 
based  on  sixteen  morphological  character  states. 
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49112  (FTG, GH,  NY) 

Fig.  3.  Continuous  floral  characters  historically  used  to  delimit  IVIatelea  bayatensis, M.  coneHii,  and  /M.  tigrina:  A,  pedicel 

length;  B,  corolla  lobe  length.  Measurements  indicate  maximum,  mean,  and  minimum  from  top  to  bottom  (in  mm), 

unlessonlyasinglemeasurementwasavailable.fngsfromi056  =  M.  froyofenj/siWn^/if  7667  = /W.f;9™o;Corre//49n2 

=  M,  correllii.  The  two  Wright  specimens  likely  represent  two  different  individuals  collected  at  different  times  and  lo- 
calities (see  Howard  1988). 
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Table  3.  Morphological  character  matrix  used  in  the  parsimony  and  neighbor-joining  analyses  of 

the  Matelea  bayatensis-correllii-tigrina  complex. 

Taxon  Character  states 

Gonolobus  suberosus  {01}10001(02}01{01}1 10010 

Matelea  bayatensis  00 1  {0 1  }0 1 1 1 0000 1 000 

Matelea  correllii  00 11 001 100001000 

Matelea  oblongata  00{0 1 ){ 1 2}0000 10021001 
Matelea  ova tifolia  00 1  {0 1  }00000 1 02000 1 

Matelea  pauciflora  {01)1  {12)101 001 00011 00 

Matelea  tignna  00 1  {0 1  )0 1  11 00 1 0 1 000 

just  a  millimeter  shorter  than  G.  bayatensis.  When  dried  both  taxa  have  similar 

corolla  lobe  lengths  (to  4.18  mm  m  G.  bayatensis;  to  4.4  mm  in  G.  tigrinus)- 
although  differential  shrinkage  has  been  shown  m  other  Matelea  species  (see 

Drapalik  1969).  The  sepal  vestiture  trait  remains  true.  However,  this  seems  in- 
sufficient basis  for  recognizing  two  separate  species. 

Without  publishing  a  critical  study  of  the  complex,  Woodson  (1941)  later 
provided  new  combinations  for  both  taxa  in  Matelea,  applying  his  concept  that 
Gonolobusshould  be  characterized  primarily  by  dorsal  anther  appendages  and 

smooth,  wmged  follicles.  Dorsal  anther  appendages  appear  to  be  lacking  in  both 
M.  tigrina  and  M.  bayatensis.  Follicles  of  the  two  were  unknown  to  Woodson 

(1941),  as  they  are  today  as  both  species  are  known  only  from  the  type  speci- 
mens, none  of  which  bear  fruit.  However,  the  interpretation  of  the  presence  of 

dorsal  anther  appendages  can  be  difficult  from  herbarium  specimens.  At  least 

SIX  species  transferred  from  Gonolobus  to  Matelea  by  Woodson  (1941)  were  con- 
sidered by  Schlechter  (1899)  and  Urban  (1925)  to  bear  dorsal  anther  append- 

ages to  some  degree.  The  controversial  taxa  fall  into  two  Matelea  subgenera  sensu 

Woodson  (1941)— Pachystelma  and  the  Antillean  Ptycanthera—md  include  M. 
bayatensis  and  M.  tigrina.  The  utility  of  the  follicle  character  (primarily  winged 
in  Gonolobus  vs.  primarily  muricatein  Matc/ea)  is  also  problematic.  With  greater 

collections  since  Woodson  (1941),  it  has  become  clear  that  several  taxa  appar- 

ently lacking  dorsal  anther  appendages  bear  winged  instead  o(  muricate  fol- 
licles. These  taxa  include  the  more  recently  described  Matelea  correllii  Spellman 

(1978)  from  the  Bahamas,  which  bears  extreme  resemblance  in  habit,  foliar,  and 

floral  characters  to  M.  bayatensis  and  M.  tigrina. 

Matelea  bayatensis,  M.  correllii,  and  M.  tigrina  are  clearly  closely  related 

morphologically  (Figs.  1-3).  The  three  taxa  appear  to  differ  only  in  pubescence 
and  relatively  m  i  nor  floral  character  states,  some  of  which  overlap  (Fig.  3).  This 
minor  variation  may  be  due  to  the  very  limited  number  of  collections  and  might 

be  completely  indistinct  if  more  collections  were  available.  Flower  sizes  (includ- 
ing pedicel  lengths)  can  likely  be  influenced  by  growing  conditions,  as  can 
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pubescence.  At  present,  none  of  the  observed  variation  appears  important 

enough  to  warrant  the  continued  recognition  of  three  distinct  species.  At  the 

least,  based  on  current  evidence  (all^eit  hmited),  the  two  Cuban  species— Maiclea 

hayalensis  and  Mateka  tigrina— can  be  considered  synonymous.  Considering 
geographic  distribution,  that  the  Cuban  taxa  appear  more  closely  related  to  each 

other  than  each  is  to  the  Bahaman  tax'on,  and  that  Gonolohus  tigrinus  is  the 
oldest  basionym,  it  also  seems  appropriate  to  treat  the  Bahaman  taxon  as  a  sub- 

species within  Matelca  tigriuu.  The  question  of  wlietlier  the  species  should  be 
relerred  to  Gonolohus  cannot  yet  be  answered  based  on  the  material  at  hand. 

On-going  work  toward  a  robust  phytogeny  based  on  molecular  data  aims  to 
address  this  question.  Until  then,  new  combinations  are  avoided  to  limit  un- 

necessary names. 

TAXONOM1C  TRFATMENT 

Maielea  tigrina  (Griseb.)  Woodson,  Ann.  Missouri  Bot.  Card.  28:226. 1941.  Conolohus 

ti^^rinu.'.Cn-iscb.Mcm.Aiiicr.Acad.  Arts  sen  2, 8:520. 1863,  Tyi'I-::  CUBA:  Wrij;ii(  1667. 1860  (LEC- 
TOTYl'i-::  GOHT  indc  l-loward  K)88);  SYNTVPHS:  MO  limagc  online!],  G!,  GH!). 

G()H()li)i!U.sl)i;iy(itensisUrb.,Symb.  Ant  ill.  9(3):420-421. 1925.  Isynon.nov.lMcifdea  hayatcnsi^dUh.) 

Woodson,  Ann.  Missouri  Bot.  Gard  28:226, 1941.  TYPE:  CUBA:  Arth.  /int^'.s'l  rOm  in  herb,  likman 
n.  3056  (SYNTYIT.S:  NY!.  S!). 

Maidca  iodcUu  Spellman.  Ann,  Missouri  Bot.  Gard,  65:1255-1257,  1978,  [synon,  nov,|  Typi::  BA- 
HAMAS. I.ONt,  LSI. AND:  ns.  Condi  49112  (l  \0\  otypi-:  MO;  Lstri  yphs;  P!,  FTG!,  GH!,  NY!,  t!S!) 

Distribution —The  putative  subspecific  entity  comprised  by  M.  tignna  and  M. 
ki}/dtcn,sj,s  is  apparently  restricted  to  Cuba.  The  putative  subspecific  entity  com- 

prised by  M.  corrcllii  is  apparently  endemic  to  the  Bahamas. 

Notes.— Spellman's  (1978)  note  of  a  resemblance  between  M.  convUii  and 
M.grisebachiana  (Schltr)  Alain  is  puzzling  as  the  latter  was  described  with 

leaves  only  to  0.7  cm  wide  (initially  described  as  Gonolohus  tignnus  var 
angustifolius  Griseb.)  and  oblong  corolla  lobes.  Leaves  of  M.  corrcllii  average 

1.5-2.5  cm  diam.  Schlechter  (1899)  also  noted  differences  between  M.  tigrina 
and  M.gnschachiana  in  the  outer  corona  and  m  the  presence  of  conspicuous 

dorsal  anther  appendages  ('Cd'  sensu  Kunze  1995)  in  the  latter  Unfortunately, 
the  type  of  M.grisehachiana  (Cuba,  Wright  s.n.)  has  not  yet  been  located  and 
may  have  been  destroyed.  Additional  specimens  of  M.grisehachiana  have  also 
not  been  located  and  could  thus  not  be  analyzed. 
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BOOK  REVIEW 

Arti!rci  Gomf./.-Pompa,  lVlic;iiAiiL  F.  Ai_i.i:n,  Scott  F.  Fr-r)K;i<,JiiAN  J.  Jimeni:z-Osornr) 

(Eds )  2003.  The  Lowland  Maya  Area:  Three  Millennia  at  the  Human-Wildland 

Interface.  (ISBN  1  56022  971  3,  pbk.).  Food  Products  Press,  An  Imprint  of 

the  Flaworth  Press,  Inc,  10  Alice  Street,  Binghamton,  NY  13904-1 580,  U.S.A. 

(Orders:  www.haworthpress.com,  l-800-429-(')784).  $79.95,  659  pp.,  b/w 

illustrations,  b/w  photographs,  6"  x  8". 

The  Lowland  Maya  haw  Hx-cd  in  the  Yucatan  Peninsula  lor  o\'er  3,000  years,  Tliis  book  takes  an  inte- 

grative approach  in  seeking  to  understand  how  the  Lowland  Maya  have  interacted  with  their  envi- 
ronment so  successlully  without  destroying  its  biodiversity.  A  total  of  36  chapters,  this  book  is  a 

compendium  ol  scientific  and  anlhropt>logical  information  from  s|iecialists  in  a  wide  range  ol  lields 

including  cthnohotan}'.  ecology,  geolog)'.  biodix'ersity.  arcli<\eology,  horiicuhure,  botan\',  anthropol- 

ogy, and  histor\'. 

Areas  ol  locus  nicludc  the  physical  nature  ol  the  lowland  cin-ironment,  biodiversit);  agricul- 
ture, interactions  between  plants  and  people,  and  a  section  on  the  luture  of  the  region.  Included  is  a 

discussion  ol  the  im|iact  ol  climate  change  on  the  area.  The  agriculture  section  includes  an  interest- 

ing chapter  on  the  cultivation  and  distribution  of  the  chocolate  tree  (Tlwohyoma  cacao  L.),  the  pos- 
sible use  of  periphyton  as  a  fertilizer  and  a  chapter  on  bioprospecting  plants  and  fungi  m  1:1  Eden 

L'cological  Reserve  in  Me.xie'o. 
I  he  Id  L.den  Ixological  Reser\'e  is  discussed  extensively  with  sc\'eral  chapters  on  its  biodiversity 

including  butterfly  launa,  lungi,  periphyton  in  wetlands,  and  aius.  Chapters  on  the  Maya  view  of 

fields  and  forests,  traditional  plant  use,  and  anthropogenic  plants  document  the  Lowland  Mayan  con- 

cept ol  their  environment,  [irox'idmg  clues  lor  tlieir  successful  interaction  with  their  world. 

This  is  a  "big  picture"  book  lillcd  with  detailed  chapters  intended  to  help  the  reader  under- 
stand that  picture.  The  helplul  "Summary  of  Recommendations'"  at  the  end  of  the  book  reviews  this 

wealth  ol  inlormaiion  and  includes  recommendations  lor  the  future.— Mciri.s.Ht  (^ppel.  Museum  A.s.si.s- 
Uint,  Hotanuiii  Rcsciircb  Institute  oj  Icxas,  509  Paau  Street.  Voit  Woith,  TX  76102--i060.  USA., 

moppcl&bi'it.ori!,. 

BOOK  NOTICE 

Carmi-:n  Ui  I  ,oA  F1lloa,Jami-s  L.  Zari  x.CHi,and  Blanc.a  I-HON.  2004.  Diez  aiios  de  adiciones 

a  la  flora  del  Peru,  1993-2003.  Arnaldoa.  Edicion  Especial.  Noviembre  2004. 
N4useode  Historia  Natural,  UniversidadPrivada  AntenorOrrego,Apartado 

1001,  Trujillo,  PERU.  (Contact:  asagasteguia@upao.edu.pe).  Price  not  given, 

242  pp.,  6  1/2"  X  9  1/8". 
5ii/nf)i(/rv.— "Ol  the  1845  new  additions  to  the  reru\ian  flora,  840  are  new  taxa  described  fixim  Peru- 

\'ian  material,  06'-)  names  are  new  records  lor  Peru,  and  336  are  taxonomic  clianges.  The  new  total  for 

tlie  1  lora  is  18,032  species  ol  seed  plants  Some  480  new  bibliographic  records  are  lisietl. " 
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RHSUMEN 

El  cstudio  del  tipo  dc  Mandevilla  IcptophyUa  [A.  DC.)  K.  Schum.  ha  revelado  que  el  concepto  de  esa 

especic  ha  sidomal  interpretadodesde  la  ultima  monogralia  del  gcnero. Porotro  lado.el  tipode  Echites 

gracilis  Kunth.  taxon  incorrectamente  tratado  coino  un  sinonimo  de  M.  suhsagittala  (Ruiz  (Sr  Pav.) 

Woodson,  es  coespeeif  ico  con  el  material  relerido  hasta  ahora  como  M.  leptophylla.  Por  lo  tanto,  una 

nueva  combmacion,  M  gracilis  (Kunthj  J.F  Morales  cs  establecida,  comentandosc  las  relacioncs  en- 
tre  este  taxon  y  el  verdadcro  concepto  de  M  leptophylla,  mcluyendose  descripciones,  ilustraciones  y 

especimenes  examinados  de  ambos  taxones.  Mandevilla  linearis  N.E.  Br.  es  a  su  vez  lectotipificado  y 

reducidoa  la  sinonimia  de  M.grati  I  is.  Adicionalmente.dosnucvasespeciesde  Mandevilla  subgcnero 

Exolhosteinon.  M.  amazonica  y  M.  eolonihiana.  ambas  relacionadas  con  M.  gracilis,  son  descritas  e 
ilustradas.  discutiendose  sus  afinidadcs  taxonomicas. 

ABSTRACT 

A  stud)'  of  the  type  collection  of  Mandevdla  Icptephylla  (A.  DC.)  K.  Schum.  has  revealed  that  tlie 
concept  ol  this  species  has  been  misinterpreted  suicc  the  last  monograph  of  the  genus.  However, 

Echilesgracilis  Kunth,  erroneously  placed  in  synonymy  of  M.  suhsagittata  (Ruiz  &  Pav)  Woodson,  is 

conspecific  with  the  material  traditionally  treated  as  M.  leptophylla.  Therefore,  the  new  combina- 

tion M.t;r(i(;i(i.s (Kunth) J.F.  Morales  is  here  proposed  ,md  the  relationship  with  M.  leplophylla  is  dis- 
cussed. Clarifying  descriptions,  illustrations  and  specimen  citations  are  included  tor  both  taxa. 

Mandevilla  linearis  N.E.  Br  is  lectotypified  and  relegated  to  the  synonymy  oi  M. gracilis.  Two  new 

species  ol  Mandevilla  subgenus  ExothostemoniM.  a  ma  zonica  and  M.  colombiana)  are  also  described 

and  illustrated;  their  taxonomic  affinities  with  M. gracilis  are  discussed. 

El  estudio  de  la  coleccion  tipo  de  Mandevilla  leptophylla  (A.  DC.)  K.  Schum.  ha 

permitido  determinar  que  el  concepto  de  esa  especie  manejado  desde  la  ultima 
monogralia  del  genero  (Woodson  1933)  es  incorrecto,  dado  que  el  tipo  es 
totahnente  discordante  con  la  descripcion  y  los  especimenes  examinados 

citados  por  Woodson  (1933),  pcrteneciendo  incluso  a  un  subgenero  dilerente. 
El  tipo  de  M.  leptophylkL  el  cual  tiene  corolas  hipocrateriformes,  proviene  del 
estado  de  Bahia  en  Brasil  y  pertenece  al  subgenero  Mandevilla,  debido  a  sus 
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laminas  loliarcs  con  los  coletcres  agrupados  en  la  base  de  la  superficie  adaxial 

del  nervio  central  y  tubo  de  la  corola  recto.  Los  especimenes  citados  por  Woodson 

(1Q33),  asi  como  la  descripcion  provista  en  su  monogralia,  caracterizan  a  un 

taxon  perteneciente  al  subgenero  Exothostemon,  debido  a  sus  laminas  foliares 

con  coleteres  distribuidos  a  lo  largo  de  la  superficie  adaxial  del  nervio  central  y 

corolas  infundibuliformes,  con  el  tubo  algo  giboso  basalmente.  De  esta  manera, 

el  concepto de  M.  leptophylla  manejado  desde  la  monograf ia  de  Woodson  (1933), 

carccc  de  un  nombrc  disponible.  Sin  embargo,  el  estudio  dc  especimenes  tipo 

en  el  herbario  dc  Paris  (P),  ha  revelado  que  el  tipo  de  lichiics  gracilis  Kunth, 

incorrectamentc  reducido  a  la  sinonimia  dc  MandcyiUu  subsagitlaUi  (.Ruiz  & 

Pav.)  Woodson  por  Woodson  (1933),  es  concordante  con  el  mal  aplicado  concepto 

de  M.  leptophylla  manejado  hasta  ahora.  Por  lo  tanto,  la  nueva  combinacion  M. 

gracilis  (Kunth)  J.  F.  Morales  es  establecida,  brmdandose  una  descripcion 

completa  de  ese  taxon  y  de  M.  leptophylla,  incluyendo  ilustraciones,  especimenes 

examinados  y  discusicin  dc  sus  afinidades  taxonomicas.  Finalmente,  se 

describen  dos  nuevas  espccies  pertenecientes  al  subgenero  Exothostcmon 

(Woodson  1933),  ambas  relacionadas  con  M.  gracilis  y  con  hojas  muy 

angostamente  elipticas  hasta  casi  lineares.  A  traves  de  las  descripciones,  las 

partes  de  las  corolas  infundibulilormes  siguen  lo  propuesto  por  N4orales  & 
Fuentes(2004). 

Mandevilla  aniazonica  J.F  Morales,  sp.  nov.  (Fig.  1).  Tii'o.  VENHZLJHLA.  Amazhn.'\.s:  c) 
dc  San  Carlos  dc  Rio  Negro.  28  Nov  1Q77  (fl).  l.icsno  .5^)68  (I  loi.OTllX):  INB;  ISOTU'O:  Mcl). 

A  MitiulcviUa  colomliuma  ]-['.  Morales,  cm  sum  I  is,  pedicel  lis  in  I  nor  i  bus  2-3  mm  longisivs.  8-12  mm), 
ci  corollae  1.8-2.2  mm  diamctio  (\'s.  3-3.5  mm),  diflcrt. 

Liana;  ramitas  teretes  a  subteretcs,  sc')lidas,  no  huecas,  muy  diminuta  y 
esparcidamcntc  pubcrulentas  cuando  jovencs,  glabrescentes  con  la  edad; 

coleteres  interpeciolares  inconspicuos,  menos  de  0.5  mm  de  largo.  Hojas 

opuestas;  peciolos  1-2.5  mm  de  largo;  laminas  loliares  1.8-5.3  x  0.3-0.7  cm, 

angostamente  Imcar-clipticas  a  angostamente  linear-ovadas,  el  apice  agudo- 
mucronulado,  la  base  auriculada  y  cordada,  mcmbranaceas,  glabras  a 

glabrescentes,  con  varies  coleteres  dispuestos  en  (orma  irregular  a  lo  largo  del 

nervio  central  adaxialmente,  usualmcnte  no  revolutas  marginalmentc,  la 

venacibn  secundaria  Icvemente  impresa  en  ambas  caras,  la  venacion  terciaria 

no  evidente.  Inl  lorescencia  conspicuamente  mas  larga  que  las  hojas  subyacentes, 

axilar,  muy  diminutamente  y  esparcidamente  puberulenta,  con  9  a  12  I  lores, 

pediinculo  12-27  mm  de  largo,  pedicelos  2-3  mm  de  largo,  bracteas  1.5-2  x  0.5-1 

mm,  angostamente  ovadas,  escariosas;  sepalos  2-2.2  x  0.9-1.2  mm,  muy  ango- 
stamente ovados,  acuminados,  el  apice  usualmcnte  no  rellexo,  algunas  veces 

levemente  rellexos  distalmente,  escariosos,  glabrescentes,  muy  dnnniuta  e 

inconspicuamente  puberulentos,  raramente  inconspicua  y  esparcidamente 

puberulentos,  cl  coletcr  solitario,  entero,  subcntcro  a  dimmutamente  laccrado; 
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hGA.Mandevilla  amazonica  {Lieiner3968,  INB).  A. Ramita  con  inflorescencias.  B.  Detalle  de  la  superficie  adaxial  de  la 

hoja,  mostrando  los  coleteres  a  lo  largo  del  nervio  central.  C.  Caliz,  pedicelo  y  bractea.  D,  Sepalo  y  coleter,  vista  adaxial. 

E.Tubo  de  un  boton  parcialmente  abierto,  mostrando  la  posicion  de  las  anteras  y  el  tubo  giboso.  F.  Antera,  vista  dorsal. 

G.  Cabeza  estigmatica.  H.  Nectario  y  ovario. 
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corola  hipocrateriforme,  amarillo-anaranjada  o  amanllo-vcrdosa,  la  garganta 

rojiza  intcriormente,  glabra  externamentc,  el  tube  22-26  mm  de  largo,  1.8-2.2 
mm  dc  ancho, conspicuamente  giboso,  abultado en  la  posicion  de  los cstambrcs, 

el  apice  del  boton  Floral  agudo;  lobulos  9-10  x  6-8  mm,  obovados,  extendidos, 
pero  aparentemente  crispados  marginalmente;  estambres  insertos  en  la  mitad 

distad  del  tubo  de  la  corola,  anteras  4-4.3  mm  de  largo,  glabras  dorsalmente, 

auriculadas  basalmente,  con  las  auriculas  redondeadas,  cabeza  estigmatica  1 .4- 

1.6  mm  de  largo;  ovario  1.2-1.5  mm  de  largo,  glabro;  nectario  anular,  ca.  la  mitad 
de  la  longitud  del  ovario,  levemente  pentalobulado.  Foliculos  desconocidos. 

Dist  ri bucion,  hd bilad  y  ecologia. —Endcmica  al  estado de  Amazonas en  Ven- 
ezuela, donde  se  encuentra  creciendo  en  bosques  alterados  y  areas  abiertas  en 

elevaciones  dc  50-150  m.  Especimenes  con  f  lores  Han  sido  recolcctados  en 
Novicmbre  y  Diciembre. 

MandcviUa  amazonica  es  una  especie  bastante  distintiva  que  se  reconoce 

al  instance  por  sus  hojas  muy  angostas,  3-6  mm  de  ancho,  con  las  laminas 

lineares  o  linear-elipticas,  usualmente  muy  delgadas  y  iragiles  al  secar.  Se 
encuentra  cercanamente  relacionada  con  M.  colonihiaruh  de  la  que  se  separa 

con  facilidad  por  sus  pedicelos  mas  pequenos  (2-3  mm  vs.  8-12  mm),  hojas  con 
la  venacion  secundaria  impresa  en  ambas  caras  (vs.  no  impresa)  y  corola  con  el 

tubo  mucho  mas  angosto  (1.8-2.2  mm  vs.  3-3.5  mm).  Adicionalmcntc  y  como 

consccuencia  dc  sus  laminas  loliares  angostamente  linear-elipticas  a 

angostamentc  linear-ovadas  pucde  confundirsc  con  M.  grtui/i.s",  pero  M. 
amazoDiai  se  separa  al  instante  por  su  corola  hipocraterilorme. 

Especimenes  e,\aminados.  VENEZUELA.  Amazonas:  S  del  aerdpuei'to  de  San  Carlos  de  Rio  Negro.  3 
Die  1Q77  (1 1),  /.ie.s/ier  4/.W  (INB.  MO), 

Mandevilla  colonibianaJ.F.  Morales,  sp.  nov.  (Fig.  2).  TiPO: COLOMBIA. Caquita: Solano, 

rauiil.rioCaqueta,  NOdc  Araracuara,  3  Die  lW3(il.rr),  /\ibddcz&  Sucwqiic  505{}]O\x^']]ny 
C  Ol.;  iSOTlPOs:  COAH.  HIJA,  INB.  II), 

A  MandcviUd  amazonua  ].\^^  Mtirales.  eiii  al  linis,  ]iedieellis  lonjj,ii'ibus8-12  mm  longis  (vs.  2-3  mm) 
ct  coroUae  3-3,'i  mm  dlametro  (vs,  1,8-2,2  mm),  dilTert, 

Liana;  ramitas  teretes  a  subteretcs,  solidas,  no  huecas,  muy  diminuta  y 

esparcidairiente  papilado-pubcrulentas;coleteres  intrapeciolares  inconspicuos, 

menos  de  0.5  mm  dc  largo.  Hojas  opuestas;  peciolos  1-1.5  mm  de  largo;  laminas 

loliares  4,5-5.5  cm  X  2.5-4(-5)  mm,  lineares  a  linear-elipticas,  agudas  a  agudo- 
mucronuladas  apicalmente,  la  base  cordadoauriculada,  membranaceas, 

glabras,  con  loscoleteresdispuestosen  lor  ma  irregular  a  lo  largo  del  nervio  cen- 
tral adaxialmcnte,  usualmente  no  revolutas  marginalmente,  raramcnte  algunas 

hojas  inconspicuamcntc  revolutas,  la  venacion  secundaria  y  terciaria 

usualmente  no  impresa,  algunas  x'cces  las  venas  secundarias  inconspicuamente 
impresas  abaxialmente.  Infloresccncia  mas  larga  que  las  hojas  subyacentes, 

axilar,  glabra  a  glabrescente,  usualmente  con  muchas  I  lores,  pedunculo  16-18 
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Fig.  2.  Mandevilla  colombiana  (Arbeldez  &  Sueroque  505,  HUA).  A.  Ramita  con  inflorescencia  y  frutos.  B.  Detalle  de  la 

superficie  adaxial  de  la  hoja,  mostrando  los  coleteres  a  lo  largo  del  nervio  central.  C.  Caliz,pedicelo  y  bractea.  D.  Sepalos 

y  coleteres,  vista  adaxial.  E.  Tubo  de  un  boton  parcialmente  abierto,  mostrando  la  posicion  de  las  anteras  y  el  tuba 

basalmente  giboso.  F.  Antera, vista  dorsal.  G.  Cabeza  estigmatica.  H.  Nectario  y  ovario.  I.  Semilla. 
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mm  clc  largo,  pcdicelos  8-14  mm  de  largo,  bracteas  1.5-2  x  0.5-1  mm,  ovadas, 

cscariosas;  scpalos  1.3-1.6  x  1-1.2  mm,  muy  angostamente  ovados,  acuminados, 
el  apicc  no  rcdc.xo,  escariosos,  glabros,  glabrcscentes  o  inconspicuamcnte 

puberulentos,  inconspicuamente  ciliolados  marginalmcnte,  coleter  solitario 

subentcro  a  variadamente  lacerado  apicalmentc;  corola  hipocrateriforme,  el 

tubo  verde-rojizo,  la  garganta  interiormcnte  roja,  los  lobulos  amarillos,  glabra 

externamente,  cl  tubo  23-26  mm  de  largo,  3-3.5  mm  de  ancho,  levemente  giboso 
basalmcnte,el  apicedel  boton  floral  agudo;  lobulos  15-17  x  5-7  mm,obovados, 
cxtendidos  y  levemente  reflexos  y  crispados  marginalmente;  estambres  insertos 

en  el  extremo  distal  del  tubo,  anteras  4-4.5  mm  de  largo,  glabras  dorsalmente, 

auriculadas  basalmentc,  con  las  auriculas  obtusas,  cabeza  estigmatica  1.7-2.1 

mm  de  largo; ovario  1.5-2  mm  de  largo, glabro;nectarioca.  la  mitadde  la  longitud 
del  ovario,  levemente  pentalobulado,  el  borde  superior  inconspicuamente  eroso. 

Foliculos  10.5-19  cm  x  1.8-3  mm,  muy  esparcida  e  inconspicuamente 

puberulentos  a  glabrcscentes,  monililomes;  semillas  7-8  mm  de  largo, 

inconspicuamente  puberulentas  a  glabrcscentes,  la  coma  0.9-1.8  cm  de  largo, 
canela. 

Distribiuion,  hdbitad  y  ccologia.—Endemica  al  S  de  Colombia,  en  los 
departamentos  dc  Amazonas  y  Cacjueta,  donde  crece  en  vegetacion  ascxiada  a 

alloramientos  rocosos,  asi  como  vegetacion  secundaria  en  margenes  de 

quebradas  y  rios,  en  elcvaciones  de  50-350  m.  F.specimencs  con  I'lores  ban  sido 
recolectados  en  Noviembre,  Diciembre  y  Marzo.  Material  con  Irutos  ha  sido 

recolectado  a  principios  de  Diciembre. 
Mandcvilla  colomhiana  se  encuentra  relacionada  con  M.  amuzonica.  otra 

especie  de  hojas  lineares  endemica  al  estado  de  Amazonas,  en  Venezuela.  Aunque 

ambos  taxones  comparten  algunos  caracteres  morfologicos,  tales  como  la  forma 

y  el  tamano  de  las  hojas,  M.  colomhiana  se  reconoce  por  sus  pedicelos  mas  lar- 

gos (8- 14  mm  vs.  2-3  mm)y  f lores  con  el  tubodc  la  corola  mas  angosto.  Aunque 
tambien  se  puedc  conlundir  con  M.  gracilis,  este  ultimo  taxon  tiene  corolas 

inlundibuliformcs.  Md/u/cv! //a  a)/()niijic(/u;  tambien  puede  confundirse  con  M. 

annulariijolia  Woodson  yespeciesafmes (e.g., M.  I)c/ithdniii  (A.  DC.)  K. Schum.), 

pero  este  grupo  de  taxones  se  puede  separar  al  instante  por  sus  hojas  verticiladas. 

El  epiteto  esta  dedicado  a  Colombia,  pais  de  belleza  y  diversidad  floristica  in- 
comparable, cuyo  estudio  de  la  flora  me  ha  reportado  una  serie  de  novedades 

taxonomicas  muy  peculiares  en  los  ultimos  afios. 

Hspecimc-tics  cxamiintlos.  COLOMBIA.  .-Vmazonas:  IHicrto  Satnandcr,  irocha  a  La  Chorrcra,  SO  de 
Araracuara,  24  Nov  1Q0  3  U  1),  Cdrdcnas  cl  ni  4  20  (H  CO  AH,  c:OL.  INB);  rio  C:aqucta,  Araracuara,  Nov 

1982  (t  1).  Id  robo  ct  al  1 126.5  (Cl)\^.  Caqucta:  Solano.  Araracuara.  rio  Caqucta.  3  Mar  1 W2  (f  1).  A  ihddcz 

^ResMv/JO 60 CCOAH.HUA,  INB,  MO);  Solano, Paujil.  rio Caqucta,  Node  Araracuara,  27  Oct  1992ai), 

Arhddez  ct  al  273  (COAH);  Solano.  Araracuara,  25  Pcb  1997  (f  1,  lr].Aihddcz  &  Sueivcjue  743(COAH); 

Araracuara,  camnio  al  Balcon  del  Diabk).  ̂   Mar  198('.  (ID,  PaUuio-.  &■  l'}iizcis  1204  (COAU);  sierra  de 

c;hiribit|ucte,  24  As;('  bW2  ill),  I'ahiLiO'.  el  nl  2506  tCOL). 
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Mandevilla  gracilis  (Kunth) J.F.  Morales,  comb.  nov.  (Fig.  3).  Basionimo. Ecbiicsj^niLi- 
lis  Kunth,  Nov.  Gen.  Sp.  3:219. 1818  |1819].  Exolhostcmon  ^racile  (Kunth)  G.  Don,  Gent.  Syst. 

4:82.  1838.  TlPO:  VENEZUELA.  AmazonaS:  inter  Cataractas  Ature  et  Maypure,  May  (11,  fr), 

Humboldt  s.n.  (holotifO:  P-1  IB;  fotografias.  INB). 

KkiiuicviUa  linearis  N.E.  Br,  Trans.  Linn.  Soc.  London,  Bot.  6:48.  1901,  syn.  nov,  TlPO:  GUYANA: 

Valle  Kotinga.  1894  (I'D,  McConucl  &  Quelch  194  (I.HCTOTIPO:  K,  seleccionado  aqui,  lotograf  ia en  INB). 

Lianas;  ramitas  teretes  a  subteretes,  solidas,  no  huecas,  diminuta  y  esparcida- 
mente  puberulentas  cuando  jovenes,  glabrescentes  con  la  edad;  coleteres 

interpeciolares  inconspicuos,  hasta  0.3  mm  de  largo.  Hojas  opuestas;  peciolos  1- 
3  mm  de  largo;  laminas  foliares  2.5-7.5  x  0.2-0.8(-1.2)  cm,  lineares  a  linear- 
elipticas,  angostamente  agudas  a  angostamente  acuminadas  o  mucronuladas 

apicalmente,  la  base  Icvemente  aunculado-cordada  a  angostamente  cordada, 
firmemente  membranaceas  o  subcoriaceas,  glabras  a  glabrescentes 

adaxialmente,  diminuta  y  densamente  puberulentas  a  diminutamcnte 
tomentulosas  abaxialmente,  los  coleteres  irregularmente  distribuidos  a  lo  largo 
del  nervio  central  adaxialmente,  usualmente  revolutas  marginalmente,  la 

venacion  secundaria  y  terciaria  moderadamente  impresa  en  ambas  superficies, 
pero  algunas  veces  las  venas  terciarias  inconspicuas  abaxialmente. 
Inflorescencia  mas  corta  o  igualando  las  hojas  subyacentes,  axilar, 

diminutamente  puberulenta  a  glabrescente,  con  2  a  14  f  lores,  pedunculo  2-15(- 
20)  mm  de  largo,  pedicelos  1-2  mtn  de  largo,  bracteas  1.5-3.5(-5)  x  0.5-1  mm, 
angostamente  ovadas,  escariosas;  sepalos  1.7—2.3  x  1.1-1.6  mm,  muy 
angostamente  ovados,  cortamente-acuminados  apicalmente,  el  apice  no  rel  lexo, 
escariosos,  diminuta  y  esparcidamente  puberulentos  en  la  base  a  glabrescentes, 
el  coleter  solitario,  subentero  o  irregularmente  lacerado  apicalmente;  corola 

intundibuliforme,  el  tubo  amanllo^anaranjado  o  matizado  con  rojizo,  los  lobulos 
y  la  garganta  amarilla,  esparcida  e  inconspicuamente  pilosulosa  a  glabra  o 

glabrescente  externamente,  el  tubo  basalmente  giboso,  la  parte  inferior  23-29 
mm  de  largo,  1.5-3  mm  de  diametro,  la  parte  superior  11-14  mm  de  largo,  conica, 
10-16(-20)  mm  de  diametro  en  el  orificio,  el  apice  del  boton  floral  agudo- 
mucronulado  o  agudo-mucronado;  lobulos  8-20  x  6-18  mm,  obovados, 
extendidos  y  algo  ref  lexos  marginalmente;  estam  bres  inser tos  en  base  de  la  parte 

superior  del  tubo;  anteras  4.8-5.1  mm  de  largo,  glabras  dorsalmente,  auriculadas 
basalmente,  las  auriculas  obtusas  a  redondeadas,  cabeza  estigmatica  1.2-1.4  mm 
de  largo;  ovario  1.5-1.9  mm  de  largo,  glabro;  nectario  leve  a  moderadamente 
pentalobado,  1-1.3  mm  de  largo.  Foliculos  9-14  x  0.2-0.3  cm,  glabros  a 
glabrescentes,  levemente  moniliformes;  semillas  6.3-8  mm  de  largo,  glabras, 
coma  0.7-1.5  cm  de  largo,  amarillo-cafe. 

Distrihucion,  hdhitad  y  ecologuz. —Restringida  al  S  de  Venezuela  (estados 
de  Amazonas  y  Bolivar)  y  al  O  de  Guyana,  donde  crece  en  sabanas  y  vegetacion 
arbustiva  asociada  a  afloramientos  rocosas,  asi  como  en  bosques  de  galeria  y 
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hQ.i.Mandevilla gracilis  (Wefl/re/ef  o/.5579,INB).  A.Ramita  con  inflorescencia  y  frutos.  B.  Detalle  de  la  base  auriculada 

de  la  lamina  foliar.  C.  Detalle  de  la  superficie  adaxial  de  la  hoja,  mostrando  los  coleteres  a  lo  largo  del  nervio  central.  D. 

Detalle  de  la  superficie  abaxial  de  la  hoja,  mostrando  los  bordes  involutos.  E.  Caliz,  pedicelo  y  bractea.  F.Vista  de  la  cara 

adaxial  de  dos  sepalos,  mostrando  los  coleteres.  G.Tubo  de  un  boton  parcialmente  abierto,  mostrando  la  posicion  de  las 

anteras y  el  tubo  basalmente  giboso.  H.  Antera,  vista  dorsal.  I.  Cabeza  estigmatica.  J.  Nectario  y  ovario.  K.  Semilla. 
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margenes  de  bosques,  en  elevaciones  de  750-1400  m.  Especimenes  con  f  lores 
han  sido  recolectados  de  Marzo  a  Diciembre.  Material  con  frutos  se  conoce  en 

Marzo  y  de  Septiembre  a  Diciembre, 

Mandevilla  gracilis  pertenece  al  subgenero  Exothostemon,  donde  se 

encuentra  algo  relacionada  con  M.  amazonica  y  M.  colomhiana,  pero  se  puede 

separar  con  facilidad  por  sus  corolas  infundibuliformes  (vs.  hipocrateriformes). 

Otras  especies  dentro  del  mismo  subgenero  con  corolas  infundibuliformes  que 

ocasionalmente  pueden  presentar  hojas  con  laminas  lineares  a  linear-elipticas, 
incluyen  a  M.  lancifolia  Woodson  y  M.  ncrioides  Woodson,  pero  estos  dos 

taxones  se  distinguen  de  M.  gracilis  por  sus  hojas  con  los  nervios  secundarios 

dispuestos  ca.  en  forma  perpendicular  en  reiacion  al  nervio  central  (vs. 

arcuados),  asi  como  por  sus  ramitas  jovenes  irregularmente  acostilladas  o  aladas 
(vs.  teretes  a  subteretes). 

Echites gracilis  fue  incluido  en  la  sinonnnia  de  Mandevilla  suhsagittata 

(Ruiz  &  Pavon)  Woodson  por  Woodson  (1933, 1936),  pero  el  tipo  de  E.  gracilis 

tiene  corolas  claramente  infundibuliformes,  no  hipocrateriformes  como  en  M. 

suhsagittata,  por  lo  que  debe  ser  removido  de  la  sinonimia  de  este  ultimo  taxon. 

Ahora  bien,  luegodelanalisisde  losejemplares  tipodeM.  linearis  N.  E.  Brown  y 

de  E.  gracilis  es  claro  que  ambos  son  cc:)especificos.  Ambos  taxones  comparten 

el  mismo  tipo  de  caracteres  morfologicos  en  reiacion  a  la  forma,  dimensiones  e 

indumento  de  las  hojas,  inf  lorescencias  con  bracteas  escariosas,  f lores 

cortamente  pediceladas,  con  los  pedicelos  usualmente  inferiores  a  5  mm  de  largo 

y  corolas  infundibuliformes,  con  la  parte  superior  del  tubo  conica.  Mandevilla 

I  i  nearis  fue  considerado  erroneamente  como  un  sinonimo  de  M.  leptophylla  por 

Woodson  (1933).  Por  lo  tanto,  debido  a  que  E.  gracilis  tiene  prioridad  sobre  M. 

linearis  por  ser  un  nombre  mas  viejo,  una  nucva  combinacion  se  establece  y  el 

ultimo  taxon  es  relegado  nuevamente  a  la  sinonimia. 

Mandevilla  linearises  lectotipificado  aqui.  Dossintipos  fueron  citadosen 

la  descripcion  original  (Brovv^n  1901),  ambos  colectados  por  McConnell  y  Quelch 
en  las  Guyanas.  Estas  dos  colecciones  se  hayan  montadas  en  una  misma  lamina 

y  sc  encuentran  depositadas  en  el  herbario  del  Kew  Botanical  Garden  (K).  A 

pesar  de  que  ambos  sintipos  se  encuentran  en  buen  estado  de  conservacion,  se 

designa  la  coleccion  McConnell  &  Quelch  194,  montada  en  la  seccion  derecha, 

como  el  lectotipo,  debido  a  que  posee  una  inflorescencia  completa,  mientras 

que  el  otro  sintipo  (McConnell  &  Quelch  132)  montado  en  la  seccion  izquierda, 

carece  de  una  inflorescencia  completa. 

Especimenes  exammados.  VENEZUELA.  Bolivar:  Silontcs,  La  Hoyacla,  O  de  Santa  Klena  de  Uairen, 

Clct  1986(11),  Aymard  46,54 (MO,  PORT);  Gran  Sabana, S  de  La  Ciudadela,  3  Die  1Q73  (11),  Davidie  4722 

(MO);  La  Gran  Sabana,  entre  El  Dorado  y  Santa  Elena,  4  Die  1973  (11),  Davidse  e(  al.  4891  (MO);  Gran 

Sabana,  Mareman-Paru,  N  de  Kama-Meru,  5  Abr  1985  (11),  Hohl  cL  al.  2234  (INB,  MO);  alrededor  de 
Santa  Elena  de  Uairen,  25  Abr  1946  (f  1,  Ir),  Lasser  1440  (NY,  YEN);  Gran  Sabana,  San  Ignacio  de  Yuruani, 

7  May  1988  (11.  Ir),  Licsner  24.M9  IM(3);  Gran  Sabana,  rio  Kukenan,  base  de  monte  Roraima,  24  Sep 
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1944  (fl),  Steycnnark  58580  (F,  MO);  Gran  Sabana,  cntrc  Kun  y  catarata  cle  Ruc-Meru,  2  Oci  1Q44  (fl), 
Sicyermufk  59D4  (F,  MO);  Gran  Sabana,  cntrc  Divma  Pastora  y  Santa  Elena,  3  Oct  1944  (11,  Ir), 

Stcycrmork  59288  (.1-  MO);  Gran  Sabana,  rio  Aponguao,  S  dc  Fl  Dorado,  21  Die  1970  (11,  Ir),  Stcycrmark 
a  al  104181  (MO,  VFN):  Roscio.  a  lo  largo  del  no  Uaircn,  1  Die  1982  (11),  Stcycymark  &  Fievicr  J274/.5 

(MO,  VFN),  GUYANA.  l\)taro-Si par unl,  mon tanas  Pakarai ma.  region  superior  del  riolreng,  4 Jul  1994 

(fl),  Henkcl  5450  (INB,  R  US);  region  PotaroSiparuni,  montanas  Pakaraima,  cnna  Malakwalai-Tipu, 
13Jul  1994  (11),  Hfn/;e/  ct  al.  5579(1NB,  R  US);  region  superior  del  rio  Mazaruni,  sabana  Haieka,  cerca 

dc  villa  Ghinowieng,  21  Ago  19(i0  (11),  TiUct  &  TiUcl  45225 (NY). 

Mandevilla  leptopliylla  (A.  DC.)  K.  Sch  um.,  Nat.  Pf lanzcntam.  4C2):171. 1895.  (Fig. 

4).  F(/ii(c-.sliiu-tiM/()licfStadeliu., Flora 24(1  Beibl.):18. 1841, nom.illeg, no Desv.e.N  Mam,  1825. 
h(  /iile.s  IcptophyUa  A.  IX..  Prodr  8;455.  1844.  Amblyantbcni  Icptophxlla  (A.  DC.)  Mull.  Arg., 

Fl.  Bras.  6(1):142.  1860.  MHozus  kplophyllus  (A.  DC.)  Miers,  Apocyn.  S.  Am.  220.  1878.  Tli'O; 
BRASIF.  Baiiia:  Catingas  entre  Villa  Novam  y  Rainha,  lecha  perdida  (11)  MaHius  227/ 

(llOi  OTIFO:  M,  loto  F  ncg,  20147,  dibu|()  en  F). 

Liana;  ramitas  tcretcs  a  subterctes,  solidas,  no  huecas,  diminutamenrc 

hispidulas,  glabrescentcs  cLiando  vicjas,  colctcres  mtcrpcciolarcs  conspicuos,  1.5- 
3  mm  dc  largo,  usiudmentc  muy  dcsarrollados  en  tallos  maduros.  Hojas opuestas; 

peciolos  (l-)2-3  mm  dc  largo;  laminas  loliares  3.5-8  3  0.5-1.6(-2.2)  cm,  muy 

angostamente  elipticas,  muy  angostamentc  ovado-clipticas  a  linear-clipticas, 
cl  apice  agudo,  algunas  vcces  cortamentc  mucronulado,  la  base  obtusa  a 

redondeada,  algunas  veces dispuestos  sobre  la  costa  del  peciolo,  membranaceas, 

muy  esparcidamente  hispidulas  adaxialmente,  densamente  hispidulas 

abaxialmentc,  con  2  6  3  coleteres  agrupados  en  la  base  del  nervio  central 

adaxialmente,  cl  margcn  algunas  veces  levemente  revoluto  y  ondulado,  la 

venacion  secundaria  y  terciaria  levemente  impresa  abaxialmente,  usualmente 

inconspicua  adaxialmente.  hiflorescencia  usualmente  mas  larga  que  las  hojas 

subyacentes,  axilar  a  terminal,  diminutamcnte  hispidula,  con  1  a  5  f  lores, 

pedunculo  14-42  mm  dc  largo,  pedicelos  6-13(-17)  mm  de  largo,  bractcas  ca.  1 

mm  dc  largo,  angostamente  ovadas,  escariosas;  sepalos  4-7  3  1-2  mm, 
angostamente  ovados,  largamente  acuminados,  el  apice  usualmente  reflexo, 

escariosos,  diminutamente  hispldulos,  coleteres  usualmente  en  pares,  ubicados 

cerca  de  los  margenes,  enteros  a  subenteros;  corola  hipocrateriforme,  el  tubo 

verde,  los  lobulos  purpura  intenso  o  rojizo-piirpura.  la  garganta  verdosa,  glabra 

aglabrescenteexternamente,el  tubo  22-29  mm,  2.5-3.5  mm  deancho,  no  giboso, 

el  apice  del  boton  floral  angostamente  agudo;  lobulos  11-18  3  8-13  mm, 
obovados,  extendidos  y  rel  Icxos;  estambres  insertos  en  la  mitad  distal  del  tubo, 

cerca  de  la  boca,  anteras  5.3-6  mm  de  largo,  dorsalmente  glabras,  la  base 

auriculada,  con  las  auriculas  redondeadas,  cabeza  estigmatica  1.9-2.1  mm  de 

largo;  ovario  1.3-1.5  mm  de  largo,  glabro;  nectario  anular,  0.4-0.5  mm  de  largo, 

irregularmente  lobulado  F'oliculos  desconocidos. 

DLstribucio/i,/iJbi(tui  yt'coiogia.— EstaespecieestarestringidaalEde  Brasil, 
en  los  estados  de  Bahia  y  Minas  Gerais,  donde  crece  en  lormaciones  de  Caatingas, 



MORALES,  DEFINICION  DE  LA  VERDADERA  IDENTIDAD  DE  MANDEVILLA  LEPTOPHYLLA 1545 

f\GA.Mandevilla  leptophylla  (Taylor  etal.  74S7,  INB).  A.Ramita  conflores.  B.  Detalle  de  ios  coleteres  interpeciolares.  C. 

Detalle  de  la  superficie  adaxial  de  la  hoja,  mostrando  Ios  coleteres  agrupados  en  la  base  del  nervio  central.  D.  Caliz, 

pedicelo  y  bractea.  E.  Sepalo  y  coleteres,  vista  adaxial, mostrando  el  detalle  de  un  coleter.  F.Tubo  de  la  corola  parcialmente 

abierto,  mostrando  la  posicion  de  las  anteras  y  el  tubo  no  giboso.  G.Antera,  vista  dorsal.  H.Cabeza  estigmatica.  1.  Nectario 

yovario. 
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cn  suclos  rocosos  graniticos  y  de  arcnisca,  en  clevaciones  400-700  m. 
Especimenes  con  f  lores  han  sido  recolectados  de  diciembre  a  marzo. 

En  la  ultima  monograf  ia  del  genero,  Woodson  (1933)  cito  cinco  colecciones 

examinadas  bajo  su  concepto  de  Mandevilla  kptophyila,  dos  ellas  smtipos  de 

Mandcvilla  linearis  iMcConnell  132  y  194,  ambas  de  Guyana)  y  las  otras  tres 

pertenecientes  a  colecciones  hechas  en  las  Guyanas  ( Tate  228,  Schomhu  rgk  383) 

y  Brasil  (Ule  8450).  Tal  y  como  se  inlierc  de  los  especimenes  examinados,  el  no 

examine  cl  tipo  de  M.  leptophylki  colectado  por  Martins  en  el  estado  de  Bahia, 
Brasil.  De  esta  manera,  a  traves  del  estudio  de  todas  las  colecciones  tipos  de  los 

nombres  sinonimizados  por  Woodson,  asi  como  de  los  especimenes 

anteriormentc  citados  (excepto  la  coleccion  de  Schomburgk  destruida  en  1943 

y  de  la  cual  no  se  encontraron  duplicados  en  los  herbarios  BM  y  K  ni  en  otros 

herbarios  europeos),  se  ha  logrado  determmar  que  en  realidad  ninguno  de  estos 

especimenes  corresponden  en  realidad  a  M.  leptophylla  y  todosellosdeben  ser 
tratados  como  M.  gracilis. 

Mandevilla  leptophylla  lue  crroneamente  incluida  en  el  subgcnero 

Exothostcmon  por  Woodson  (1933),  basado  principalmcnte  cn  la  incapacidad 

de  examinar  la  coleccion  tipo.  Esta  especie  debe  ser  translerida  al  subgcnero 

Mandcvilla  por  sus  llores  con  cl  tubo  de  la  corola  recto,  no  giboso  basalmente, 

asi  como  por  sus  laminas  loliares  con  los  coleteres  agrupados  cn  la  base  del 

nervio  central  adaxialmente  y  sepalos  con  los  coleteres  dispuestos  en  lorma 

alterna  de  acuerdo  al  arreglo  quinquncial  del  sepalo  y  no  en  lorma  epicentrica. 

Dentro  del  subgcnero  Mandevilla..  M.  leptophylla  se  puede  confundir  con  M. 

angustifolia  (Malme)  Woodson,  otro  taxon  con  hojas  linear-elipticas,  pero  M. 
leptophylla  sc  puede  reconocer  por  sus  laminas  loliares  densamente  hispidulas 

abaxialmcnte  (vs.  glabras),  corolas  hipocrateriformcs  (vs.  inlundibuliformes), 

con  los  lobulos  piirpura  intenso  a  rojizo-purpura  (vs.  rosado  intense  o  purpura- 

rosado)  y  anteras  mas  pequcnas  (5.3-6  mm  vs.  6. 5-7. 5  mm). 

r.spcciinciic^  examinados.  BRASIL.  Baliia:  Bahia,  Machado  I'ortclla,  30  Hic  K)I2  (ID,  Liitzclbuiy,. 50.15 
(M);  Rio deContas.cercadelavramento do  Brumado,  6  Mar  lQy4  (11), Sou :c/e(  id.  .527y(ESA,  INB,  K.Sl'). 

Minas  Gcrais:  Monte  .'\zul.  ccrca  de  Vila  Angical,  2Q  Ene  1991  (fl).  Toy'"'  t-(  al.  1481  (BHCB.  INB.  K,  Z). 
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BOOK  REVIEW 

Jamhs  L  Castni  R  2004  Photographic  Atlas  of  Botany  and  Guide  to  Plant  Identi- 

fication. (ISBN  0-9625150-0-0,  spiral  pbk.).  Feline  Press,  P.O.  Box  357219, 
Gainesville,  FL  32635.  U.S.A.  (Orders:  Feline  Press,  PO.  Box  357219, Gainesville, 

PL  32635,  U.S.A.;  jlcastner@aol.com).  $40.00,  310  pp.,  color  photographs, 

glossary,  index,  8  1/2"  x  11". 

It  has  been  said  tiiat  a  picture  is  worth  a  thousand  wortls— this  is  \'er)'  iriic  lor  Castner's  Pholoj;raphic 

Atlas  ol  Botany.  C^astncr's  booi<  is  a  great  resoinee  lor  both  beginners  and  [irolessionals  in  ihe  plant 

sciences  lield.  The  author  presents  tiie  reader  with  |ilani  anatom\'  and  laxonomit  trails  in  hundreds 

ol  precise  color  photographs.  This  is  the  book  1  \\  ish  I  had  had  on  m\'  shell  when  1  started  taking  lab- 
based  plant  courses. 

The  author  begins  with  an  approximatcK'  SO  page  pictorial  guide  to  plant  anatomy,  roots, sterns, 

leaves,  I  lower  structures,  anil  I  mil  [\jies.  Castner  includes  photographs  ol  live  plants  and  micro- 

scopic analoin)'  ol  items  such  ,is  rot)ts  stems  and  leax'cs,  Includcc;  in  the  |ilant  anatomy  seel  ions  are 
images  ol  leal  scars,  specialized  root/stem  struct tnes.  leal  arrangemciii,  leal  apices,  leal  margins, 

tlowei'  structures,  and  [lower  anatomy  as  well  as  images  ol  the  dillereiu  t\'pes  ol  simple,  multiple 
and  aggregate  I  ruits.  The  photographs  presented  mclude  many  cross  and  longitudinal  sect  tons  among 

the  various  examples  ol  each  area  ot  anatonn',  kor  example,  placentation  types  are  shown  in  cross 
sections  and  multiple  images  ol  I  lower  nectaries  are  provided.  These  perlecthaomposed  phoiogra|ihs 

are  unmistakable  as  to  what  they  are  depicting,  thus  pi'oviding  a  \aluable  resource  to  those  learning 
plant  anatomies  or  learning  to  use  a  I  lora  key 

The  inajoritN'  ol  the  book  is  devoted  to  |ilant  taxonomy  and  sliows  photogra|ihs  ol  the  \'arious 

plant  lamilies  within  the  seedless  \'ascular  plants  i  hrough  the  angiosperms.  F.acli  lamily  section  be- 
gins with  traits  given  lor  each  distinct  lamiU,  <is  well  as  terminology  that  may  be  necessary  to  know 

while  looking  at  the  photographs  associated  \\  ith  that  lamih.  The  color  photographs  and  labels  wit  hm 

the  photographs  are  crisp  and  cletn",  making  traits  easy  to  spot.  Clastner  has  collected  a  good  diversity 
ol  photogra|ihs  lor  the  dillcreni  lamilies  and  sublamilies  lor  the  reader  lo  view.  The  book  liiiishes 

with  a  comprehensive  glossary  and  helplul  relerences, 

James  Castner's  book  ,4  Photnv^raphic  AtJasofRntauyand  CaiuIc  to  I'iiiut  Idcntijuatiou  is  strongly 
recommendetl  lor  those  learning  [ilant  anatomy  and  taxonomy.  This  would  make  a  woiidcrlul  reler- 

ence  text  lor  botanical-based  college  courses.  The  book  is  organized  b\-  cladistic  relationships  be- 

tween families  which  may  Irustrate  some  users;  a  "by  lamily"  index  is  included  lor  those  unlamiliar 
with  such  organization.  This  book  is  also  a  very  reasonably  priced,  given  the  number  and  t|uality  ol 

the  color  |Thotographs.  These  images  make  the  task  ol  learning  plant  anatomy  and  taxonomy  easier 

because  ihe  photographs  show  the  reader  exacth'  what  is  being  described.  It  can  t  be  said  enough 
that  this  photographic  atlas  is  a  lantastic  resource  lor  both  beginners  and  prolessionals  in  the  plant 

sciences.  In  fact,  I  recently  purcliased  m\'  own  copyl—l.cc  Luckeydoo,  Herbarium, Bolanudl  Rcsciuvh 

In^lituU-oJ  Icxas.  509  Pecan  Slircl.  l-ori  Worth,  1X70102-4060.  U.S.A. 
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RFSUMEN 

El  csCLidio  de  los  tipos  de  MandcviUa  lastocarpa  y  de  los  nombrcs  asociados  a  este  taxon  como 

sinonimos, rcvela  que  todos son  sinonimos  dc  M.  hirsula  y  que  el  taxon  para  el  que  Woodson  empleo 

este  nombre  en  su  monografia  necesita  un  nombre  nuevo.  Por  lo  tanto,  se  propone  Mandevilla 

malogwssana,  se  describe  e  ilustra  detalladamente.  discuticndose  su  relacion  con  M.  hirsula. 

Adicionalmente.se propone  una  nucva  lectotipilicacionpara  Echitcs  hiriula  var.angustijolia  Stadelm. 

y  se  cita  por  primera  vez  la  prescneia  dc  M,  hirsiita  en  Paraguay. 

ABSTRACT 

The  study  of  the  types  of  Mandevilla  hisiocarpa  and  related  synonymy  has  revealed  that  all  ot  them 

are  synonyms  of  M.  hirsuta  and  the  concept  of  the  species  M.  lasiocarpa  used  by  Woodson  in  his 

monograph  don't  has  a  name.  Therelore,  a  new  name  is  proposed  and  this  taxon  is  described  and 
illustrated.  The  relations  with  M.  hirsuta  are  discussed.  Echites  hirsuUi  var.  angiistifolui  Stadelm.  is 

Icctotypified  and  M.  hirsuta  is  reported  lor  iirst  time  from  Paraguay 

Durante  la  preparacion  de  una  nueva  monografia  de  Mandevilla  (Apocynoideae, 
Mesechiteae),  casi  ki  totalidad  de  colecciones  originales  de  las  especies  descritas 

hasta  el  dia  de  hoy  han  side  examinadas,  con  el  fin  de  comprobar  la  correcta 

aplicacion  de  nombres  y  sinonimos.  Como  resultado,  se  han  producido 
tratamientos regionales que  han  propuesto  la  smonimizacion de  varios  nombres 
(Morales  1998),  asi  como  la  descripcion  de  varios  taxones  (e.g.,  Morales  &  Fuentes 

2004).  En  este  proceso,  he  determinado  que  el  concepto  de  M.  lasiocarpa  (A. 
DC.)  Malme,  utilizado  desde  la  monografia  de  Woodson  (1933),  carece  de  un 

nombre,  pues  tanto  la  coleccion  tipo,  como  el  resto  dc  nombres  sinonimizados 

bajo  esa  especie,  representan  especimenes  de  la  comun  M.  hirsuta  (Rich.)  K. 
Schum.  Por  lo  tanto,  se  procede  a  una  discusion  de  los  nombres  mvolucrados  en 

este  complejo  y  a  la  descripcion  de  una  nueva  especie. 
Echites  lasiocarpa  A.  DC.  fue  descrito  por  Alphonse  de  CandoUe  (1844), 

basado  en  un  especimen  colectado  por  Manso  en  Cuiaba,  en  el  estado  de  Bahia, 
Brasil  y  en  el  concepto  de  Echites  hirsuta  Ruiz  6a:  Pav  var.  latifolia  Stadelm., 
cuyo  trpo  es  una  coleccion  de  Martins,  hecha  en  el  estado  de  Bahia,  Brasil,  y  que 
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corresponde  a  M.  hirsuta.  Ahora  bicn, cl  mismo  De  Candolle  no estaba scguro de 

la  identidad  del  especimen  en  Ginebra  (G),  pues  dicha  coleccion  solo  tiene  trutos 

y  cl  mismo indico en su  tratamiento "specim. fructil. non certo." Este especimen, 
a  pcsar  de  poseer  solo  trutos,  es  concordan te  en  el  resto  de  caracteres  morfologicos 

con  M.  h  i  nuta.  El  estudio  de  un  duplicado  de  la  coleccion  de  Manso,  en  el  herbario 
de  la  Universidad  Martin  Luther  (IIAIJ,  en  Halle,  Alemania.  ha  demostrado 

qucdclinitivamentese  trata  dc  un  tipico  especimen  de  Mandevilla  hitsulci,  ya 

que  este  especimen  tiene  f  lores,  de  las  que  taci  Imentc,  basado  en  la  forma  con  ica 

de  la  parte  superior  de  la  corola,  sc  infiere  que  pertenece  a  M.  hi  rsuia. 

Ahora  bien,  en  lorma  posterior  Woodson  (1933)  redujo  Echiics  hi  r^uta  var 

august ijolia  Stadelm.  a  la  sinonimia  de  Mandevilla  lasiocarixi  asi  como  E. 

lasiocarpa  var  lohhiana  A.  DC  Fl  material  tipode  E.  hirsuta  var  angiatifolia, 

tuc  colectado  por  Martins  en  Porto  D'Estrcl  la,  en  cl  estado  de  Rio  dejaneiro,  Brasil, 
mientrasqueE.  lasiocarpa  vdrlobbiana  luedescrita  a  partir  una  coleccion  hecha 
por  Lobb  en  el  mismo  estado.  El  estudio  de  ambas  colecciones  ha  demostrado 

que  a  la  vez,  am  bos  especimenes  pcrteneccn  a  M.  hirsuta,  dado  la  forma  de  la 

corola  entre  am  bases  identica  (inrundibuliforme,con  la  parte  superior  del  tubo 

conica).  Basado  en  la  lista  de  especimenes  examinados  por  Woodson  en  su 

monogralia,  es  facil  inlerir  que  el  no  examine  las  colecciones  originates  de 
nmguno  de  estos  taxones,  pues  no  fueron  citados  entre  los  materiales  estudiados 

y  que  probablemente,  baso  su  descripcion  en  las  colecciones  citadas  en  dicho 

trabajo,  que  en  su  mayoria,  correspondian  a  especimenes  colectados  por  Malme 

en  Mato  Grosso,  con  una  coleccion  adicional  hecha  por  Ducke  en  el  estado  de 

Para,  Brasil.  Asi,  aunque  su  concepto  de  Mandevilla  lasiocarpa  es  correcto  y  de 

hecho  las  colecciones  de  Malme  pcrteneccn  a  un  taxon  distinto  a  M.  hirsuta,  los 

tipos  de  todos  los  nombres  que  cl  incluyc  cono  sinonimos,  pcrteneccn  a  M. 

hi  rsuta.  En  todo  caso,  la  preparacion  dc  una  nueva  monografia  de  Mandevilla 

ha  demostrado  que  M.  hirsuta  tiene  corol as  inlundibuliformes,  con  la  parte  su- 
perior del  tubo  de  la  corola  conico,  y  se  encucntra  ampliamente  distribuida  desde 

Mexico  hasta  Brasil,  Bolivia,  Paraguay  y  las  AntiUas,  mientras  que  el  concepto 

de  M.  lasiocarpa  usado desde  la  monogralia  de  Woodson  (1933), representa  un 

taxon  raro  conocido  por  pocas  colecciones,  caracterizado  por  sus  corolas 

angostamente  subinlundibuliformes,  pcro  parcciendo  hipocrateriformes, 

distribuido  principalmente  en  el  estado  de  Mato  Grosso,  en  Brasil,  con  un  par 

de  colecciones  disyuntas  del  estado  de  Bolivar,  Venezuela  y  del  dcpartamcnto 

de  Santa  Cruz,  Bolivia  y  que  hasta  el  momento,  no  se  ha  examinado  ningun 
especimen  que  dcmuestre  su  presencia  en  las  estados  costeros  dc  Brasi  I.  Por  todos 

los  datos  cxpuestos.  se  hacc  necesario  si  non  i  mizar  adccuadamcnte  los  nombres 

y  proponer  una  nueva  especie  para  el  concepto  de  M.  lasiocarpa  utilizado  por 

Woodson  (1933).  Las  descripciones  de  las  partes  dc  la  corola  siguen  el  concepto 
usado  por  Morales  &  Fuentes  (2004). 
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Mandevilla  matogrossana  J.F.  Morales,  sp.  nov.  (Fig.  l).  TiPO.  BRASH..  Mato  Grosso: 
Peixoto  de  Azevcdo,  ccrca  de  Matupa,  en  camino  a  rio  Xingu,  24  Abr  1997  (11,  tr),  Sauza  et  al. 
15671  (holotipo:  INB;  ISOTIPOS:  ESA,  MT). 

A  M  hirsula  (Rich.)  K.  Schum.,  cui  alTinis,  corollac  augusta  subinludibulilormis,  laucibus  9-11  mm 

longis  (vs.  14-24  mm  longis)  ct  4-7  mm  diametro  (vs.  12-20  mm)  diflert. 

Liana;  ramitas  cilindricas  a  subcilindricas,  usualmente  solidas,  algunas 

veces  huecas,  esparcidamente  hispidas,  hispidulas,  pilosas  a  pilosulosas; 

coleteres  interpeciolares  inconspicuos,  0.5  mm  de  largo  o  menos.  Hojas  opuestas; 

peciolos  12-37  mm  de  largo;  laminas  foliares  5-12(-13.5)  x  2-6.5  cm,  elipticas, 

obovado-elipticas  a  angostamente  obovadas,  abruptamente  caudado- 
acuminadas  apicalmente,  la  base  cordada,  con  los  coleteres  dispuestos  en  forma 

irregular  a  lo  largo  del  nervio  central  adaxialmente,  membranaceas,  esparcida 

a  moderadamente  estrigillo-sericeas  adaxialmente,  densamente  a 
moderadamente  sericeas  abaxialmente,  no  revolutas  marginalmente,  la 

venacion  secundaria  conspicua  en  ambas  caras,  la  venacion  terciaria 

usualmente  inconspicua  e  impresa  adaxialmente,  levemente  impresa 

abaxialmente.  Inflorescencia  usualmente  mas  larga  o  al  menos  igualando  las 

hojas  subyacentes,  axilar,  densamente  a  moderadamente  tomentulosa  o  scriceo- 

tomentulosa,  con  muchas  flores  pequenas,  pediinculo  18-58  mm  de  largo, 

pedicelos  5-8  mm  de  largo,  bracteas  4-11  x  l-1.5(-2)  mm,  angostamente  ovado- 

elipticas  a  angostamente  elipticas,  escariosas  a  algo  subfoliaceas;  sepalos  4-7  x 

1-1.5  mm,  muy  angostamente  ovados  a  angostamente  linear-ovados, 
acummados,  el  apice  no  reflexo,  subfoliaceos,  esparcidamente  a  densamente 

sericeos,  el  coleter  solitario,  entero,  subentero  a  inconspicuamente  eroso 

apicalmente;  corola  angostamente  subintundibuliforme,  pero  pareciendo 

hipocrateriforme,  el  tubo  verde  o  crema-verdoso,  los  lobulos  crema,  la  garganta 

piirpura  interiormente,  velutino-hispida  a  densamente  hispida  externamente, 

el  tubo  giboso,  abultado  en  la  posicion  de  los  estambres,  la  parte  inferior  11-20 

mm  de  largo,  2-2.5  mm  de  ancho,  la  parte  superior  9-11  mm  de  largo, 

angostamente  cilindrica,  4-7  mm  de  diametro  en  el  orificio,  el  apice  del  boton 

floral  acuminado;  lobulos  14-22  x  11-14  mm,  obovados,  extendidos  y  algo 
ref  lexos  distalmente;  estambres  insertos  en  la  base  de  la  parte  superior  del  tubo, 

anteras  4-4.5  mm  de  largo,  glabras  dorsalmente,  la  base  auriculada,  con  las 

auriculas  redondeadas,  cabeza  estigmatica  1.1-1.3  mm  de  largo;  ovario  1-1.3  mm 

de  largo,  glabro;  nectario  casi  tan  largo  como  el  ovario,  penta-lobulado,  a  veces 
casi  totalmente  dividido  en  cinco  nectaries  individuales.  Foliculos  10-14  x  0.2- 

0.3  cm,  densa  a  moderademente  villosos  o  hispidulosos,  moniliformes;  semillas 

7-8.5  mm  de  largo,  glabras,  coma  1.5-2.3  cm  de  largo,  caf  e-canela. 

Distrihucion,  hdhitat  y  eco/og!a.— Conocida  en  el  SE  de  Venezuela,  Brasil 
(estado  de  Mato  Grosso)  y  el  NE  de  Bolivia,  donde  crece  margenes  de  carreteras 

y  c[uebradas,  asi  como  en  vegetacion  de  sabanas  y  cerrados,  en  elevaciones  de 
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Fig.  ̂ .Mandevilla  matogrossana  {Souza  et  al.  15671,  INB).  A.  Ramita  con  inflorescencias  y  foliculos.  B.  Detalle  de  la 

superficie  adaxial  de  la  tioja,  mostrando  los  coleteres  a  lo  largo  del  nervio  central.  C.  Caliz,pedicelo  y  bractea.D.  Sepalos 

y  coleteres,  vista  adaxiaI.E.Boton  floral  parcialmenteabierto,mostrando  la  posicionde  las  anterasy  el  tubobasalmente 

giboso.  F.  Antera, vista  dorsal. G.  Cabeza  estigmatica.  H.  Nectario  y  ovario.  I.  Semilla. 
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50-350  m.  Especimenes  con  flores  y  frutos  han  sido  recolectados  en  febrero  y 
de  abril  ajulio. 

En  forma  general,  Mandevilla  matogrossana  ha  sido  tradicionalmente 
confundida  con  la  comun  M.  hirsiita,  ya  que  en  ausencia  de  flores,  ambas 

especies  son  practicamente  identicas,  compartiendo  forma  y  tamano  de  hojas, 
inflorescencias,  indumento  y  foliculos  similares.  Sin  embargo,  la  forma  de  la 
corola  es determinante  para  separar  ambas  especies.  De  esta  forma  en  M.  hirsuta 

la  parte  superior  de  la  corola  es  anchamente  conica  (Eig.  2),  mientras  que  en  M. 
matogrossand  en  angostamente  subinfundibuliforme  y  relativamente  cilindrica, 

dando  la  apariencia  de  una  corola  hipocrateriforme  (Eig.  f  E).  Asimismo,  M. 
matogrossana  puede  ser  contundida  con  M.  pavonii  (A.  DC.)  Woodson  pero  esta 
ultima  especie  tiene  corolas  hipocrateriformes  (vs.  angostamente 

submfundibuliformes),  sepalos  mas  cortos  (2.5-3  mm  vs.  4~7  mm)  y  corolas 
con  los  tubos  mas  largos. 

El  nombre  de  esta  especie  hace  referencia  al  estado  de  Mato  Grosso,  Brasil, 

dado  que  la  mayoria  de  colecciones  conocidas  provienen  de  esa  zona  geografica. 

Especimenes  exammados,  VENEZUELA.  Bolivar:  SO  dc  Monteco,  camino  a  San  Pedro  de  las  Dos  Bocas. 

1  Ago  1978  (fl,  fr),  Liesner  &  Gonzalez  5966  (Mt))  BRASIL.  Mato  Grosso:  Alto  Paraguai.  carretera 

Currupira-Arenapolis,  27  Ene  1995  Cflj.  Duhs  1793  (K,  MBM,  Z);  Cuiaba,  5  i:>ic  1893  Cfl),  Malmc  1196 
(BM,  S,  US);  Sao  Eelix  do  Araguaia,  22  Mar  1997  (II),  Souza  el  al  14887  (ESA,  MT);  Alta  Floresta.  Fazenda 
Pontal,  19  Abr  1997  (11),  Souza  et  al.  15097  (HSA.  MT.  UEC);  Guaranta  do  Norte,  Serra  do  Cachimbo,  26 

Abr  1997  (fl),  Souza  ci  al.  15873  (ESA,  MT);  Parccis,  Diamantino,  Fazenda  Camargo,  22  May  1997  (11, 

fr),  Souza  et  al  16922  (ESA,  INB);  Aripuana,  carretera  Juruena-Anpuana,  9 Jul  1997  (fl.  fr),  Souza  ei 
aU8518 (ESA, INB, MT).  Pernambuco: Catuca,  fecha  perdida (ff, fr), Gcirdncr  f06UK); Caruaru,  Murici, 

Brejo  dos  Cavalos,  22  Jul  1994  (flj,  Sales  &  Rodal  221  (PEUFR,  US).  BOLIVIA.  Santa  Cruz:  Nuflo  de 

Chavez,  S  de  Concepcion,  26  Feb  1998  (fl,  fr),  Wwd  et  al  13118  (K  [2  lammasl). 

TRATAMIFNTO  TAXONOMICO 

Mandevilla  hirsuta  (Rich.)  K.  Schum.,  Nat.  Pflanzenfam.  4(2):171.  1895.  Echiies 
hirsuta  Rich,,  Actes  Soc.  Hist,  Nat.  Paris  1:107  1792.  Mandevilla  lomentosa  van  hirsula  (Rich.) 

Kuntze,  Revis.  Gen,  Pi  2:416.  1891.  Tii'O,  GUYANA  ERANCESA:  Cayenne,  1792  (11),  Lehlond 

387  (lhctotipc">,  designado  por  Allorge-Boiteau  (1998).  P-LA;  lsolIiCTOTIPOS:  G-DC  (foto  F  neg. 
26863),  P[21aminas]), 

Echiies  lasiocarpa  A.  DC  Prodr  8:463. 1844.  Temnadenia  lasiocarpa  (A.  DC)  Miers,  Apoc,  S,  Am. 

210. 1878.  Mandevilla  lasioearpa  (A,  DC.)  Malmc,  Bih.  Kongl.  Svenska  Vetensk.-Akad.  Handl. 
24  (3/10):25. 1899,  syn.  nov.  TiPO.  BRASH ,.  Bai  HA:  Cuiaba  (citado  como  Cuyaba),  lecha  perdida 

(fl,  fr),  Manso  29  (l  lOl.OTlPO:  G-DC:  LSOTIPO:  1  lAL). 
Echites  hirsuta  Ruiz&  Pav.  var  angustijolia  Stadelm.,  Flora  24(l):BeibL  28. 1841.  Echites  lasiocarpa 

A.  DC.  var.  anguslifoha  (Stadelm.)  A.  DC.  Prodr  8:463. 1844.  syn,  nov.  Tii'O.  BRASIL.  RlO  DE 

Janeiro:  Porto  d'FstrcUa,  lecha  perdida  (11),  Martins  162  (lectotipo:  M,  designado  aqui, 
fotocopia.  INB). 

Eehites  hi  rsuta  Ruiz&  Pav  var.  latifolia  Stadelm.,  Flora  24(l):Beibl.  27, 1841.  TiPO.  BRASIL.  BAl  IIA: 

Datos  perdidos  (fl),  Martius  s.n.  (holotipo:  M,  fotocopia,  INB). 

Echites  lasiocarpa  A.  DC.  var  lohbiana  A.  DC,  Prodr  8:464. 1844.  Temnadenia  lohbiana  (A.  DCT) 

Miers,  Apocyn.  S.  Amer  209. 1878,  syn.  nov.  TiPO.  BRASIL.  RiO  Dl- JANPIRO:  montaiia  de  Orgaos, 

lecha  perdida  (f  I),  Lobh  s.n.  (HOLOTIPO:  G-DC;  ISOTIPO:  K). 
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Fig.  2.  Detalle  de  un  corte  longitudinal  de  M.  hinuta,  mostrando  la  forma  conica  de  la  parte  superior  del  tubo  de  la 
corola. 
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Echites  hirsuta  Ruiz  &r  Pav.  var.  angustifolia  Stadelm.  es  lectotipificado  y  la 

coleccion  de  Martins  162  designado  como  el  lectotipo,  dado  que  el  otro  sintipo 

citado  en  la  descripcion  original  (Pohl  s.n.)  no  pudo  ser  localizado  entre  las 

colecciones  originales  depositadas  en  los  principales  herbarios  europeos  ni 
norteamericanos. 

El  tratamiento  mas  reciente  de  las  Apocynaceae  de  Paraguay  (Escurra  et  al. 

1992),  reporto  un  total  de  16  generos  nativos  y  49  taxones,  de  las  cuales  siete 
corresponden  a  especies  de  MandeviUa.  Mientras  revisaba  material  en  el 
herbario  de  Ginebra  (G),  un  especimen  colectado  por  Bernard!  en  el 

departamento  de  Canendiyii,  representa  la  primera  coleccion  conocida  de  M. 

hirsuta  para  Paraguay  lo  que  convierte  a  esta  especie  en  el  taxon  con  la  mas 
amplia  distribucion  del  genero,  conocido  ahora  desde  el  S  de  Mexico  hasta  el  S 
de  Brasil,  Paraguay,  Bolivia,  y  las  Antillas. 

Especimenes  examinados.  PARAGUAY.  Canendiyii:  Salto  del  Guaira,  25  Oct  1978  (fl),  Bernardi  18173 

(G). 
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St\-ii\:  1  /](•  nclmiuvc  Guide  to  C, lowing,  tlisto)  \  &  Lore  b\'  Peier  Locwvr  is  an  inlormati\'c,cas}'  to  read, 
aiul  rnuTtainitig  book  covering  many  topics  relating  to  plant  seeds.  Tins  book  is  especially  usclul 

becttise  no  botanical  background  is  rcc|uired  to  understand  the  te.\t.  Any  necessary  intorrnation  on 

seed  anatomy,  ecological  and  boi.inictl  aspects  is  described  b\'  the  ,uithor  and  oltcn  illustrated  with 

black  and  white  drawings.  Mr  I, newer  left  no  seed  related  topic  out,  includi  ng  chapters  on  seed  eheiiv 

istry,  plant  lamilies,  flower  pollination,  seed  longevity,  dispersal,  germination,  the  buying  and  sell- 

ing ol  seeds,  seed  companies,  seetl  collectors,  collecting  your  own  seed,  seed  diversity,  and  seed  reicr- 

ences  galore.  All  topics  are  accompanied  b\'  a  treasure  trox'c  ol  plant  .md  interesting  story  e,\am|ilcs. 

The  lirsi  lew  chapters  co\'er  the  basics  ol  plant  lamilies,  I  lower  pollination,  seed  chemistry, 

genetics,  seed  dispersal,  and  seed  germination.  The  basic  process  ol  germination  is  described  thor- 

oughly with  both  text  and  pictures,  I  oewer  goes  into  more  detail  in  another  chapter  on  specifics  for 

geriiiination  such  as  storage,  temperature,  moisture,  light,  and  ,i  'T'ap'-'i'  towel"  method  of  elliciently 
gertnmating  seeds.  A  number  ol  intriguing  e.xpcrnnents  on  seed  longevity  are  discussed  including 

historical  lore  and  storage  recominendaiions  lor  enthusiasts 

A  number  of  chapters  are  devoted  to  the  business  of  seeds  becau.se,  after  all,  the  business  of 

seeds  is  big  business.  The  ch,tpier  on  buying  ,ind  selling  seed  is  truly  eye-opeiimg.  The  chapter  in- 

cludes a  history  ol  seed  sales  li-om  Clirislopher  CAilumbus  and  the  lamest  own  settlers  buying  staple 

crops  to  the  lirst  I  lower  seed  mail-order  catalogs.  In  addition  to  the  historical  review  of  seed  sales,  a 

lew  seed  compaii)'  owners  and  their  companies  are  profiled.  1  he  a  til  hoi  .tlso  includes  a  chapter  that 
introduces  the  reader  [o  the  main'  (itlier  businesses  built  on  ami  around  seeds:  tor  instance  busi- 

nesses that  make  seed  germin,iiing  ec|uipment,  special  luugicidal  seed  coatings,  and  seed  develop- 
ment companies. 

there  are  a  couple  ol  cluipiers  lor  the  seed  collector  The\'  coniaiu  such  uselul  information  as 

how  to  collect,  seed  compaiu'  contact  iiilormation,  and  seed  excliange  inlormation.  To  aid  in  your 

collection  ventures,  a  variety  of  seed  starting  guides  and  informational  handbooks  are  also  recom- 

mended, A  couple  of  extraordinary  seed  collectors  are  profiled  in  this  chapter;  Chris  Chad  well  of  the 

Sino  llinialayan  Plant  .Association  lorex.unple. 

The  closing  chapters  ollcrguid.i  nee, uid  suggestions  to  increase  yt)ur  success  wiili  starting  seeds. 

The  reader  is  taken  through  the  process  I  rom  choosing  seed,  seed  starting  medium,  soil  sterilization, 

labeling,  propagation  Irames,  seed  starting  conditions,  seed  sowing  containers,  lighting,  emergence, 

hardening  ol  f  ,ind  into  the  garden  bed,  the  author  stresses  the  iin|iortance  ol  record  keeping  and 

proper  labeling  to  help  increase  ch.inces  ot  success  year  alter  year.  Also  included  are  suggestions  lor 

starting  lerns  irom  spores. 

Scciiy.  I' he  De/inid  wdiiidc  loCoinenii;,  liisloi  v&Jaxc  is  a  jov  to  read.  This  book  is  full  ol  inter- 
esting stories,  histories,  exam|iles,  and  uselul  inlormation  on  learnuig  ,ibout  seeds  and  success  with 

seed  gardening.  One  ot  the  most  valuable  reasons  for  buying  this  book  is  the  large  list  of  reference 

inlormation  including  contaLi  inlormation  lor  seed  companies,  exchange  gn)ups,  literary  resources, 

plant  societies,  and  SLip|ilics  I  he  book  is  recommended  for  anyone  with  an  interest  in  seed  history, 

lore,  gtirdening,  or  how  little  ilinigs  like  seeds  grow  to  become  big  business.— hce  Luckcwloti  Hct- 

l'(Nii(iiLl)i)(((Mi(u/  Rcsciov/i  histiiutc  oj  li'virs,  ,x)')  Peciiii  Slivct.  l\)rl  VVh/l/i,  I  X7(Tl02-40bO.  USA. 
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ABSTRACT 

One  new  species  of  hrletimeriti  is  descniiecl  and  two  new  ecimbinations  are  propiised.  Using  mor- 
ptiological  and  molecular  evidence  we  describe  llricameria  arizonica  Roberts,  Urbatsch.  &  Anderson, 

present!)'  known  only  from  the  Grand  Canyon.  Arizona,  and  |Tropose  the  elevation  ol  E.  discoidca 
van  hncan^  And  E.  discoidea  var  wmwardii  to  species  rank  as  t.  Jriiearis  (Rydb,)  Roberts  &  Urbatsch 

and  E.  winwardii  (Dorn  &  Delmatier)  Roberts  &  Urbatsch.  i-espectively 

RhCSUMHN 

Se  describe  una  nuevaespeciede  Evicameria  \'se  proponen  dosnuevascombmaciones.  Usandodatos 
morfologicos  y  molecularcs,  describimos  Ericamcria  arizonica  Roberts,  Urbatsch.  y  Anderson, 

conocida  solamente  de  Hi  Gran  Canon,  Arizona,  y  proponemos  la  elevacion  de  E.  discoidca  var  li  iicorLs" 
y  E.  discoidca  var.  winwardii  a  nivel  de  espccie  como  E.  linearis  y  E.  winwardii,  respectivainenie. 

Sequence-based  phylogenetic  investigations  and  taxomomic  studies  ol 
Ericamcria  done,  in  part,  for  preparing  the  treatment  to  appear  in  Flora  North 

America  (Asteraceae:  Astereae)  have  revealed  one  previously  undescribcd  spe- 
cies and  indicate  that  two  knowm  varieties  would  be  more  appropriately  treated 

at  specific  rank.  Ericamcria  anzonica  I  rom  Arizona  is  herein  described  as  new 
and  E.  discoidca  (Nutt.)  G.L.  Nesom  var.  linearis  (Rydb.)  G.L.  Nesom  and  E. 
discoidca  (Nutt.)  G.L.  Nesom  var.  winwardii  Dorn  &  Delmat.  are  raised  to  the 

rank  of  species  as  E.  linearis  and  E.  winwardii.  F.TS/ITS  sequence  data  (Roberts 

&  Urbatsch  2003, 2004;  Urbatsch  ct  al.  2003)  were  invaluable  in  circumscribing 

the  genus  that  in  recent  decades  had  been  the  subject  of  numerous  investiga- 
tions (Urbatsch  1978;  Urbatsch  &  Wussow  1979;  Nesom  1990;  Nesom  et  al.  1990; 

Nesom  &  Baird  1993;  Anderson  1995;  Urbatsch  &  Roberts  2004).  Although  low 

levels  of  interspecific  sequence  variation  disallowed  an  assessment  of  detailed 

'Author  for  correspondence. 
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relationships  among  species,  such  data  were  not  inconsequential  either  and 

oflered  some  support  for  our  present  taxonomic  decisions.  Ericameria,  in  its 

most  recent  rendition,  consists  of  36  species  that  occupy  arid  habitats  ol  west- 
ern North  America  ranging  from  northern  Mexico  northward  into  Canada.  Two 

species  are  restricted  to  Baja  Cahfornia,  E.juareze^Tsis  (Moran)  Urbatsch  and  E. 

martircnsis  Wiggins,  while  the  other  34  grow  in  part  or  wholly  north  of  Mexico. 

Nl^MFNCLATLlRAL  TRHATMHNT 

Ericameria  arizonica  R.l'  i^oberts,  Urbatsch  (StJ.  Anderson,  sp.  nov.  (Fig.  1).  Tvrii: 
U.S.A.  Arizon.A.  Coconino  Co.:  tirand  C^.anyon  National  Parl<.  South  Rim,  Mather  Point,  east- 
eniedge  of  view  poini  F,  of  paved  walkways,  north  tacinj;  Kaibab  Limestone  clilT  edges  shaded 

by  pinyon  pine,  1  Oct  1 W8,  N.  Brian  98-291  (i  loi  otypi^:  ASCJ). 

Fruticcsad  0.5  m  alti;  eaules  ramosi  resinosi  gl  audi  bus  stipitatis;  folia  ascendentia  vel  effusa  clliptica 

vcl  anguste  oblanceolata  10-35  mm  longa  2-5  mm  lata  glandulosa  typice  rcsinosipunctata;  involu- 

cra  obconiea  5,5-7.5  mm  longa  2.5-4  mm  lata;  phyllaria  4-5-senata  valdc  gradaia  laneeolata  ad 

elli|-itKa  2-7  mm  longa  0.5-1.2  mm  lata.,ipicibusacutisadcuspidatisaliquandoacuniinatis;capitula 

radiata,  I  losculis  12-20;  flosculi  radii  1-8;  tlosculi  disci  5-15,  corollis  5-7  mm  longis,  ramisstylorum 

2-2.7  mm  longis.  appendicibus  stylorum  1,3-1.7  mm  longis;  cypselae  4-5.5  mm  longae  glabrae  vel 
dense  scriceae;  pappi  alhidi  4-5.5  mm  longi. 

Shrubs  to  0,5  m.  Stems  branched,  bark  reddish  tan  becoming  darker  when  older, 

stipitate  glandular,  usually  resin  coated.  Leaves  ascending  to  spreading,  elliptic 

to  narrowly  oblanceolatc,  10-35  x  2-5  mm,  flat  to  somewhat  concave  adaxially, 

margins  entire,  glandular,  typically  resin-dotted,  apices  acute,  apiculate, 

midvem  evident  and  1-2  fainter  cof  lateral  veins  often  present;  axillary  fascicles 
of  leaves  absent,  Capitulescences  of  cymose  clusters  to  4  cm  wide.  Involucres 

obconic,  5.5-7.5  x  2.5-4  mm,  Phyllaries  in  4-5  series,  strongly  graduated,  tan, 

lanceolate  to  elliptic,  2~7  x  0,5-1,2  mm,  mostly  chartaceous,  margins  abruptly 
constricted  at  base  ol  appendage,  apices  acute  to  cuspidate,  sometimes  long 

acuminate,  usually  recurved,  n^idvcin  faintly  evident,  often  resin  dotted,  Ca~ 

pitula  radiate,  flowers  12-20.  Ray  flowers  1-8,  laminae  elliptic,  .3-4  x  0.8-1.3 

mm.  Disc  I  lowers  5-15,  corollas  5-7  mm,  tubes  glabrous,  lobes  0.5-1  mm.  Style- 

branches  2-2.7  min,  appendages  attenuate,  1.3-1.7.  Cypselae  4-5.5  mm,  glabrous 
to  densely  sericeous.  Pappi  whitish-tan,  4-5.5  mm. 

Etymology— Ericameria  arizonica  is  named  for  Arizona,  the  only  state  from 
which  this  species  is  presentfy  known. 

Distribution,  c cology  and phcnolo^i^y— The  species  has  been  collected  from 
several  sites  along  the  south  rim  of  the  Grand  Canyon  where  it  grows  on  steep 

limestone  clilf  s,  ca.  2100-2300  m.  Flowering  occurs  in  September  and  October 
Chromosome  number  unknown. 

Discussion— Ericameria  arizonica  isallied  to  E.  cervina  (S.  Watson)  Rydb., 
a  species  that  typically  occurs  on  granitic  and  other  non  calcareous  substrates. 

Ericameria  arizonica  is  distinguished  from  E.ccrvma  by  having  stipitate  glan- 
dular hairs  especially  on  its  inflorescence  branches,  much  narrower,  elliptic  to 
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lONAt  PARK  SERVICE 

7«cnrvicn  N»nw     Haplopappus   CLTVlnus   Wats. 
("Erlcaitieria   cervlna    (Wats. J    Rydb.) 
CoTimon  rijfnr Antelope   goldenbush Ace. No 

CampoBlta 
7.100  It north    facing 

Lo"iit»-      Mathar   Palnt.-Oflscarn  «dge  of 
view  point,    ca&t   at    the    paved   walkway 

.Kaibat>  LiaesLone   cliff   edges  ahadad   by   plnyon   pine,      
South   Rim,   Grand   Canyon  National   Park,    Coconino   Co,,    AZ 

H.(Ht«     Broken  clif^edge  of  Kaibab  Limestone,    uncgjanon^ 

ac    this  site       

Nancy   Brian  98-291 

^^     Occ.    1.    1998 
HERBARIUW  COLLECTION 

Fig.  1 .  Holotype  for  Ericameria  arizonka,  N.  Brian  98-291  (ASC).  Size  marker  in  lower  left  corner  equals  1  cm. 
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narrowly  obovatc  leaves,  more  acute  phyl  lary  apices,  and  its  occurrence  on  lime- 

stone substrates  (Figs.  1, 1).  It  is  distinguished  from  E.  nana  Nutt.,  another  spe- 

cies in  this  complex,  by  its  taller  stature,  more  widely  spaced  leaves,  acute  phyl- 
laries,  lack  or  reduction  of  axillary  leaf  fascicles,  and  the  presence  of  stipitate 

glandular  pubescence.  Certain  specimens,  mostly  from  Nevada,  such  as  Train 

2494 (WTU),  20  mi  W  of  Panaca  in  Lincoln  County,  are  similar  to  E  ay'izomca 
in  leal  form  but  lack  the  stipitate  glands  and  possess  axillary  fascicles  of  leaves. 

Relationships  among  such  populations  are  not  presently  knovv'n. 

Samples  ol  all  three  taxa  were  included  in  the  macromolecular-based  in- 

vestigations of  hr\Lamcr\a  (Roberts  &  Urbatsch  2003),  where  less  than  1%  di- 

vergence was  detected  among  their  F.T5/ITS  sequences.  Similar  sequence  dif- 
ferences lor  this  region  of  DNA  were  observed  among  more  distantly  related 

species  ol  Hvican^crla.  Ericamcria  anzonua  and  t.  ccrvina  consistently  oc- 
curred in  a  clade  with  E.  /ig^iumviriJi.s  (S.L.  Welsh)  G.L.  Ncsom,  E.  nana,  E. 

()/)()V(;(c(  CRydberg)  G.L.  Nesom,  and  E.  watsoi]ii  (A.  Gray)  G.L.  Nesom.  Relation- 

ships ol  E.  arizonua,  designated  "E.  ccrvina  f"  in  our  above  cited  molecular  study, 
within  this  lineage  were  usually  unresolved.  The  relationship  of  E.ccrvjMd, des- 

ignated "E.  ccrvi  na  2"  in  the  molecular  study,  was  sometimes  weakly  associated 
with  /:.  nana-  Despite  the  lack  ol  sequence  divergence  among  these  species,  they 

are  clearly  distinguished  by  morphological  traits  and  substrate  preferences. 

Pakatmms.  U.S.A.  Arizona:  Coconino  Co.:CiranJ  t^anyciii.  hold  to  !  ]o]M  Point,  near  i-iin,  0<-)0l1  It.  t  |un 

K'^T,  Blake  ̂ ItS'/.SHliS);  top  ol  Lookotit  Trail  near  rim.  MOO  ft,  ̂  |un  1Q27,  Hlcikc  %'J.5aJS);  South  Run, 

M.iricopa  Point,  NP  edge  of  t  he  leneed  enclosLire  I:  ol  Lo.st  Orphan  Muie,  vertical  edgesandcHtl  bt'caks 

111  iionh-laciii^i;  Kaib.ih  Lune.stonc,  ea.  7000  It.  8  Sep  KX)8.  Ihuin  98-279(ASC):  trail  from  Grand  View, 

2(:-)-28  Sep  10!  5,  liasl  wood  .5.W0  (C;AS);  Bri,e,ht  An^el  Trail,  22  Gel  IQO'i.  Hast  wood  10  (US);  same  local- 
ity, Easlwood  /8(US);  head  ol  Hnght  Angel  Trail,  common  on  limestone  only  along  the  rim,  bSOO  ft, 

2t>  Sep  IO20,H((/(  in9;(Dil);(,n-and  View,  7400  ft.growmg  from  cleft  in  rock,26.Sep  l'-)20Cni  l);Cn-and 
View  Tr.ul,  22  Aug  l<-)07.  lljorubci  &  tioi  kdocrHcr  29M  (i.AS). 

Ericameria  linearis  (Rydberg)  R.R  Roberts  6l  Urbatsch,  comb,  nov  Basionym: 

Macwncma  Imcarc  Rydberg,  Mem,  New  \'orkBot.Gard.  1:384. 1000.  liaplopaj-'pus  unuwncma 
A.  Gray  subsp,  Imcans  (Rydberg)  ITM,  Hall,  Garnegie  Inst.  Wash.  Publ,  W):10(-\  1028. 

Ilaplopappits  luatioucina  v.u:  /iiiccois  tRydbei'gJ  R,i).  Horn.  Vase.  Pi.  Wyoming  205,  1088. 

!:T(ii(iikTi(((/(sC(ii(ic(i(.Nutt.)G.l  .Nesom  \-ar.  li/u'dri.s  (Rydberg)  G.L.  Ncsom.  Phyfologia  68:i53. 

lOUO.  1  ̂  I'l :  L:.S,A,  W\  o,MINu;  Teton  borest  Reser\e,  N.W.  Vv'yoming,  Gros  Ventre  River,  Tweedy 
557  {\\0]OJY\'[[:  NY), 

Disti  ibiilhnhCiologyuind  phcnolo[;^y.—HriLameyia  /inc((n5  grows  on  dry,  stony 

slopes  at  elevations  ai'ound  2.300  m  and  flowers  from  late  summer  into  fall.  It 
has  been  documented  lor  Beaverhead  County  m  southwestern  Montana  and  m 

Fremont,  Park,  Sublette,  and  Teton  counties  in  northwestern  Wyoming. 

Di.scu.s.s/on.— leaves  linear  in  shape,  1-2.5(3)  mm  wide,  pubescence  glan- 
dular or  rarely  glabrous,  sometimes  floccose-tomentose  but  still  glandular;  and 

involucres  less  than  11  mm  tall  characterize  Eticamcna  Uncaiis.  Its  probable 

sister  taxon,  E.  discoidca,  diliers  in  having  glandular  but  otherwise  glabrous, 
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Fig.  2.  Portion  of  probable  isotype  for  Ericameria  cervina  based  on  Haplopappus  cervinus  VJats.,  Utah,  Antelope  Canyon, 

1 872,  Wheeler  (US).  Size  marker  in  lower  left  corner  equals  1  cm. 

oblong  to  oblanceolate  leaves,  mostly  wider  than  3  mm  often  with  crisped  mar- 
gins and  a  darker  green  color,  and  involucres  10-13  mm  tall.  Ericameria  linearis 

grows  m  southwestern  Montana  and  northwestern  Wyoming.  Except  for  the 
possibility  of  its  being  sympatric  with  E.  discoidea  in  southwestern  Montana, 
the  geographic  ranges  for  the  two  species  do  not  overlap.  The  latter  is  widespread 
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in  mountainous  areas  of  southeastern  Oregon,  east-central  California,  Nevada, 
Utah,  and  Colorado;  and  it  is  not  known  from  Wyomnig.  Ericamcria  linearis 

grows  at  lower  altitudes  than  E.  discoidca  and  for  the  most  part  at  higher  lati- 
tudes. Rydberg  (1900)  originally  described  E.  linearis  as  a  distinct  species  in 

the  genus  Macronenia  that,  for  the  most  part,  is  now  included  within  the  con- 
cept of  Ericamcria.  Hall  (1928)  reduced  the  species  to  subspecific  rank  in 

Haplopappus  macroncma  A.  Gray,  and  others  have  likewise  retained  its  iniraspe- 
cilic  status.  We  restore  the  taxon  to  specific  rank  based  on  its  morphological 
dillerences  and  its  restricted,  putatively  allopatric  distribution. 

Ericameria  winwardii  (R.D.  Dorn  &  C.H.  Delmatier)  R.P.  Roberts  &  Urbatsch, 
Stat.  nov.  l-.ntidinci  ladiscoidcavAV.  winwuydii  Dorn&Dclmatier,  N4;Kiiono 52:63.  2005. TypH: 

U.S.A.  Wyoming.  Ijiicoln  Co.;  ca.  1 1  mi  .SW  of  Kctnmcrcr,  41°  42.471'  M,  1 10  43.381  W,  2135  m, 
26  Jul  2002,  Doni  'AS'AUllOl.orvi'li:  RM,  l,soT>Tl-:s:  BRY.CX^l.O,  IDS.  MO.  NY). 

Disirilmnon.  ecology,  and  phenology.— Ericameria  wmwardii  is  known  from 

Bear  Lake  County,  Idaho,  and  Lincoln  County,  Wyoming.  It  grows  on  silty-clay 
and  clay-shale  slopes  between  2050  and  2f50  m  (Dorn  &  Delmatier  2005).  Flow- 

ering occurs  late  summer  to  fall. 

Discu-ssion,— Dorn  and  Delmatier  (2005)  observed  a  greater  similarity  of 
Ericameria  winwardi  i  to  E.  linearis  than  to  E.  discoidca  on  the  basis  of  leaf  form 

and  pubescence.  Eriaimeria  winwardii  is  readily  distinguished  from  E.  linearis 

and  E.  discoidca  by  its  smaller  stature,  f  loccose-tomcntose  pubescence  through- 
out, absence  of  glandular  hairs,  and  10  or  fewer  florets  per  capitulum.  Its  stems 

lack  the  white,  felt-like  tomentum  characteristic  of  E.  discoidca.  Ericameria 
winwardii  appears  to  grow  in  finer,  raoistcr,  less  sloping  soils  than  the  other 

two  species  which  are  adapted  to  dry,  well-dramed,  stony  slopes  and  alpine  fell- 
fields  (Hall  1928).  We  initially  thought  specimens  of  £.  winwardii  represented 
E.  linearis  but  soon  learned  of  their  differences.  Dorn  and  Delmatier  (2005)  in- 

dependently concluded  that  E.  winwardii  represented  an  undescribed  taxon, 

which  they  elected  to  treat  as  a  variety  within  the  E.  discoidca  complex.  We 
conclude  that  it  deserves  specific  rank  due  to  its  unique  morphology,  restricted, 
allopatric  distribution,  and  adaptation  to  different  cdaphic  conditions. 

The  sequence-based  investigations  of  Roberts  and  Urbatsch  (2003)  in- 
cluded Ericameria  winwardii  (identified  as  E.  discoidca  var  linearis  in  that 

study)  and  typical  £.  discoidca  (Nutt.)  G.L.  Nesom.  In  the  com  hined  analyses  of 
the  ETS/ITS  data  both  taxa  were  placed  in  a  lineage  with  E.  nauseosa  (Pall,  ex 
Pursh)  G.L.  Nesom  &  G.L  Baird  and  E.  parryi  (A.  Gray)  G.L.  Nesom  &  G.L  Baird. 

The  former  and  latter  pairs  of  taxa  were  sister  in  the  Bayesian  analysis  of  the 

ETS  data,  whereas,  the  combined  ETS/ITS  resulted  in  a  trichotomy  consisting 
ol  E.  discoidca  andE.  winwardii  with  the  third  branch  supporting  E.  nauseosa 
and  £.  parryi.  Relationships  among  these  taxa  were  unresolved  within 

Ericameria  when  the  ITS  data  were  analyzed  independently  As  with  E.  ari  zonica, 
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the  percent  sequence  divergence  among  these  taxa  was  comparable  to  that  of 
other  species  m  the  genus  (Roberts  &  Urbatsch  2003).  Such  low  levels  of  diver- 

gence might  indicate  a  relatively  recent  radiation  of  taxa  or  some  measure  of 

long  generation  time  such  that  mutations  m  ETS  and  ITS  regions  accumulate 

slowly.  Taxa  in  the  £.  discoidca/nauseosa  lineage  are  characterized  by  a  dense 
lelty  to  Iloccose  tomentum  on  some  or  all  of  their  organs.  Another  measure  of 

similarity  among  species  m  this  clade  is  their  ability  to  hybridize.  Anderson 

and  Reveal  (1966)  demonstrated  the  intermediacy  of  E.  xholanderi  (A.  Gray) 
G.L.  Nesom  &  G.I.  Baird  between  E.  discoidea  and  E.  nauseosa  m  several  mor- 

phological and  anatomical  characters  providing  abundant,  circumstantial  evi- 
dence for  its  hybrid  origin.  At  the  time  of  their  study  the  putative  parental  taxa 

were  regarded  as  belonging  to  different  genera,  Ha/opappus section  Macronema 

and  Chrysothamnus.  Subsequently,  Anderson  (1984)  provided  evidence  for  hy- 
brids forming  between  E.  nauseosa  and  E  parryi  resulting  in  a  stabilized  de- 

rivative taxon  regarded  by  Nesom  and  Baird  (1993)  as  E.  X  uintahensis  (L.C. 
Anderson.)  G.L.  Nesom  &  G.I.  Baird. 

Despite  the  low  level  of  resolution  based  on  sequence  data,  Ericameria 

discoidea,  E.  linearis,  and  E.  winwardii  are  morphologically  distinct  and  ap- 

parently geographically  allopatric.  Observations  of  populations  in  nature  sug- 
gest divergence  in  edaphic  adaptations  for  E.  wi  nwardii  compared  to  E  discoidea 

and  E  linearis  (Dorn  &r  Delmatier  2005).  Features  of  the  leaves  including  shape, 
pubescence  and  margin  characteristics  can  be  used  to  distinguish  among  them. 
Distributional  data  indicate  that  the  geographical  ranges  for  the  three  taxa  are 
distinct  (Dorn  &  Delmatier  2005). 
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TAXONOMIC  REVISION  OF  THE  NEOTROPICAL  GENUS: 

ERITHALIS  (RUBIACEAE:  CHIOCOCCEAE) 
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ABSTRACT 

A  taxonomic  revision  ol  Urithnhs,  genus  of  perennial  trees  and  shrubs,  is  presented  utilizing  mor- 

phologieal  data.  Prineipal  Component  Analysis  involving  14  vegetative  and  iloral  eharaeters  pro- 
vided support  lor  four  niorphologtcally  distinct  taxa  (E  anguslijolia,  E.  harrisii.  E.odorifera,  and  /:. 

qitadrani;^ularis)  and  a  fifth  poorly  defined  complex  (E.  diffusa.  E.  fruiicosa.  li.  idlmeoidcs  and  E. 

vacci niijolia).  A  few  cjualitative  characters,  as  well  as  geographic  distributions  of  the  taxa,  tiowe\'er, 
can  distinguish  the  latter  group,  if  nt/ui/ i.sm.su/ciri.s  grouped  within  the  filth  group,  and  is  here  phiced 

in  synonymy  with  E.Jruticosa.  Thus,  in  this  study  are  recognized  E.angustijolia,  E.diffusa,  £./ni(  ii  o.so, 

E  harri.sii,  E.  odorifera,  E.  quadrangularis,  E.  salmeoides,  and  E.  vacciniifolio  based  on  differences  in 

inflorescence,  flower,  leal,  and  growth  habit  characteristics.  I^'hylogenetic  relationships  among  llie 
species,  morphological  description  of  their  inflorescences  and  flowers,  and  the  breeding  s\'stem  of 

E./i'iitito.sti  are  presented.  A  key  to  the  species,  synonymies,  t\|iilications.  descriptions,  uses,  anti  Hst 
of  representative  specimens  is  provided. 

RESUMEN 

Se  presenta  una  revision  laxonomica  de  Eyithalis,  un  genero  de  arbofes  y  arbustos  de  hoja  perenne, 

utilizando  analisis  morlologicos.  Analisis  de  Componentes  Princi pales  basados  en  14  caracteristieas 

vegetativas  y  fforales  confirman  cuatro  taxones  (E.  anguslifolia.  E.  Iiurri.sii,  E.  odnnfcni,  y  E. 

qitadrnngiilans)  y  un  quinto  complejo  (E  diffusa,  E.Jruticosa,  Ii.  salmcoidcs  y  /f.  vaccinujolia).  liste 
tiltimo  grupo,  sin  embargo,  pucde  distinguirse  por  varios  caiacteres  cualitativos,  ademas  de  la 

distribucion  geografica  de  estos  taxones.  Eritha/is  insularis  se  agrupo  con  este  ultimo  grupo.  y  se 

colocaaquicornosin6nimodeE.frutico.sa.  Porlotanto.enesteestudiosonreconocidosE.  angu.s(i/nliti, 

E.  diffusa.  E.Jruticosa.  E.  harrisii,  E.  odorijera,  E.  quadrangularis.  E.  salmcoidcs,  y  E.  V6iccinii/t)lit(, 

basandonos  en  diferencias  de  la  inflorescencia,  flor,  hoja,  y  habito  de  crecimiento.  Se  presentan  las 

relaciones  de  f  ilogenia  entre  las  especies,  descripcion  morfologica  de  sus  inl  lorcscencias  y  1  lores,  y  el 

sistema  reproductor  de  E.Jruticosa.  Se  provee  una  clave  para  las  especies,  sinonimos,  tipificacion, 

descripciones,  usos  )'  espccimenes  representatives. 

INTRODUCTION  TO  ERITHALIS 

Taxonomic  History 

Erithalis  ?.  Browne  (Rubiaceae:  Chiococceae)  is  comprised  of  perennial  trees 

or  shrubs.  It  is  distributed  throughout  the  Caribbean  Basin,  Venezuela,  and  in 

the  island  oi  Fernando  de  Noronha,  Brazil  (Fig.  1).  Twenty-six  species,  subspe- 
cies and  varieties  have  been  described  in  the  genus  (Andersson  1992;  Candolle 

1830;  Correll  &  Correll  1982;  Engler  1897;  Lioger  1962,  Lioger  63:  Martorell  1982; 

SIDA21(3):1565-1598.2005 
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Fig.  1 .  Distribution  of  Erithalis.  Symbols  represent:  ♦  =  f.  angustifolia,  *  =  f.  diffusa,  \=E.  harrhii,  1  =  f.  dorifera,  V 

=  f .  quadrangularis,  v  =  f.  salmeoides,  ■  f.  vacciniifolia.  Inset:  disjunct  distribution  of  f.  fruticosa. 

Grisebach  1864,  1866;  Moore  &  Rencllc  1936;  Ralmesque  1838;  Sauvalle  186Q; 

Standlcy  1934;  Steycrmark  1974;  Urban  1903, 1908;  Zappi  &  Nunes  2000).  In 

particular,  the  two  widely  distributed  species— fc./ru((a)sa  L.  and  E.  odorijera 
Jacq.— have  been  described  under  dillerent  names  (Candollc  1830;  Grisebach 
1866;  Ralinesquc  1838;  Urban  1903).  For  example,  E  odorijera  has  been  ranked 

as  synonym,  variety,  or  subspecies  of  E.  jrutuoM  by  many  specialists  on  the 
Caribbean  flora  (Correll  &  Correll  1982;  Grisebach  1864,  1866;  Howard  1989; 

Lioger  1962)  and  on  the  neotropical  Rubiaceae(Standley  1934;  Steycrmark  1974). 

There  has  been  little  or  no  comprehensive  examination  ot  this  genus  across 

its  entire  range,  and  many  species  have  been  described  on  the  basis oi  extremely 

limited  material.  Previous  studies  include  the  original  species  descriptions, 

which  are  mostly  brief  tHooker  1873;  Correll  1977;  Candolle  1830;  Engler  1897; 

Raflnesque  1838;  Urban  1903, 1908;  Zappi  &  Nunes  2000),  taxonomic  keys  and/or 

species  lists  for  particular  regions  (Adams  1972;  Andersson  1992;  Correl  1  &  Correll 

1981;  l.ioger  1962;  Lioger  and  Martorell  1982;  Grisebach  1864, 1866;  Moore  and 

Rendle  1936;  Sauvalle  1869;  Steycrmark  1974),  and  phylogenetic  and  biogeo- 

graphical  studies  based  on  molecular  data  (Negron-Ortiz  &  Watson  2002, 2003). 

Among  the  regional  floras,  i.e.,  taxonomic  keys  and/or  species  lists  lor  par- 
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ticular  regions,  the  work  done  in  Cuba  (Grisebach  1866;  Lioger  1962;  Sauvalle 
1869)  is  notable.  In  CatalogusPlantarum  Cuhensium,  Grisebach  (1866)  hsts  lor 

Cuba  (without  descriptions  except  when  noted)  four  species  ol  Enthalis  and 
one  variety:  E.  angustifolia  DC,  E.Jruticosa,  E.fruticosa  var  odorijera  Jacq.,  E. 

parviflora  Griseb.,  and  E.  rotundata  Griseb.  He  transferred  E.  angustifolia  Rich, 

to  E.  parviflora,  briefly  describing  it  as  follows:  "corolla  quam  in  ceteris  minor, 

calycis  limbo  minutissime  5  dentato,  antheris  filamento  brevioribus."  Shortly 
thereafter,  Sauvalle  (1869)  revised  Grisebach's  list,  and  reached  similar  conclu- 

sions. However,  he  treated  Efruticosa  var  odorifera  as  a  synonym  ol  E.  rotundata. 

In  addition,  he  included  Chione  Griseb.  in  E.  vacciniifolia  (Griseb.)  Wr.,  with- 
out any  description  except  by  listing  the  collection  number,  2719.  By  the  mid- 

20th  century  Liogier  (1962)  recognized  only  two  species  for  this  island,  E. 

fruticosa  and  E.  vacciniif)lia.  perhaps  following  Standley's  treatment  (see  be- 
low for  details). 

The  most  complete  treatment,  but  limited  to  species  descriptions,  is  by 
Standley  (1934),  who  recognized  six  species  of  Erithalis.  He  ranked  E. 

angustifolia  sensu  Griseb.  as  synonym  of  E.  acuminata  Krug  &r  Urb.,  and  recog- 
nized the  Puerto-Rican  endemic  E.  revoluta  Urb.  as  a  distinct  taxon.  Liogier  and 

Martorell  (1982)  then  placed  the  latter  species  in  synonymy  with  E.fruticosa. 

Standley  (1934)  was  the  first  to  proposed  a  broad  delimitation  for  E.fruticosa: 
he  considered  E.  odorifera,  E.  inodora  facq.,  E.  clliptica  Raf.,  E.  odorata  Raf.,  E. 

rotundata,  E.  parviflora,  E.  fruticosa  var.  inodora  DC.  and  E.  fruticosa  var. 
odorifera  to  be  synonymous.  In  addition,  Standley  treated  E.  angustifolia  DC, 

E.pentagonia  DC,  and  E.  uniflora  Gaertn.f.  as  doubtful  species.  Subsequently, 
Liogier  (1962)  determined  that  £.  angustifolia  DC.  is  a  synonym  of  E.fruticosa. 

Moore  and  Rendle  (1938)  followed  Standley's  classification  for  their  treat- 
ment in  Flora  of  Jamaica,  but  with  several  modilications.  In  their  classification, 

they  maintained  E./ruticosd,E.  harrisii  Urb.  and  E.quadrangularis  Krug  &  Urb., 
which  were  also  later  sustained  by  Adams  (1972).  They  ranked  E.  odorifera  at 

the  species  level  indicating  that  "this  and  E.fruticosa  are  very  distinct,"  and  that 
the  leaves  and  calyx-tube  are  "much  larger."  They  also  added  a  new  variety,  E. 
harrisii  var  angusta  S.  Moore  ex  Rendle.  Adams  (1972)  placed  the  later  two  taxa 

in  synonymy  with  E.fruticosa. 
In  his  checklist  of  Neotropical  Rubiaceae,  Andersson  (1992)  listed  21 

Erithalis  taxa,  including  synonyms,  varieties  and  subspecies.  Of  those,  he  ten- 

tatively accepted  nine  species,  which  represent  merely  Standley's  six  species 
with  the  addition  of  E.  salmeoides  Correll  and  E.  diffusa  Correll  (Correll  1977), 

and  E.  odorifera,  which  he  elevated  to  species  rank  separating  it  from  E.fruticosa 
following  Lloward  (1989).  Erithalis  revoZutc;,  synonymized  with  E.fruticosa  by 
Liogier  and  Martorell  (1982),  was  maintained  as  a  separate  species  by  Andersson, 

who  was  perhaps  not  aware  of  Liogier  and  Martorell's  work.  Clearly,  through- 
out these  local  floras  and  treatments,  E.fruticosa  ranked  as  a  distinct  species. 
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Species  Concept 

Varituis  morphological  characters  have  been  used  to  delimit  the  species  of 

HnthdUs.  I  use  the  basic  frame  work  ot  Andersson  who  recognized  nnie  species, 

and  the  recently  transferred  species,  E.  insularis  Uvidl.)  Zappi  &  T.S.  Nunes 

(Zappi  &  N  unes  2000).  Many  of  the  morphological  characters  used  historically 

display  continuous  variation  among  species,  especially  among  taxa  with  over- 
lapping distributions.  hrithulisfrulicosiL  as  traditionally  recognized,  exhibits 

considerable  morphological  diversity  and  a  pan-Caribbean  geographical  dis- 
tributi(Tn,  and  overlaps  in  distribution  with  many  ol  the  recognized  taxa  in  the 

genus,  lirithiilis  odorijcru  shares  a  similar  distribution  and  habitat  as  E. 

Iruticosa,  occurring  sympatrically  on  several  islands,  and  intermediate  loi'ms 
between  these  two  taxa  appear  to  bridge  the  main  ditlerences  between  them 

(Moore  &  Rendic  IQ38;  Negron-Ortiz,  pers.  obs.;  Steyermark  1974).  Howard 

(l^SQ)  used  characters  such  as  size  of  the  corolla  tube,  floral  fragrance  inten- 
sity and  leaf  size  to  separate  these  two  species. 

Erilhalis  harrisii,  E.  qLuui/'cingulcni.s,  t'.  rcvolula,  and  E.  vacciniijolia  are 
eacii  considered  endemic  to  one  or  several  islands  ol  the  Greater  Antilles  (Fig. 

f).  Characters  such  as  stipule  length,  the  ratio  of  leaf  fength  to  width,  petiole 

length  and  robustness,  feal  apex,  and  calyx  lobes  shape  have  been  used  to  sepa- 
rate tliese  endemic  species  from  t. /rut  u  O.St;  (Urban  ]903).  En  I  luilistuuminaUt, 

the  only  species  reported  endemic  to  the  Lesser  Antilles,  is  separated  Irom  E. 

finlicosa  by  the  size  of  the  corolla  tube  and  height  ol  the  plant.  Erithalisdijlusa 

and  /:.  salmeoidcs,  currently  considered  endemic  species  to  the  Bahamian  Ar- 
chipelago (Correfl  &  Correll  1982),  differ  from  each  other  and  E.  frutnosu  in 

growth  habit,  corolla,  and  anther  length. 

ErithaJis  insularis,  a  species  collected  from  the  island  of  Fernando  de 

Noronha,  Brazil,  was  recently  transferred  by  Zappi  and  Nunes  (2000)  based  on 

a  type  specimen  originally  described  as  Palicourca  insulans  Ridl.  They  claim 

it  differs  Irom  the  other  Erilhalis  by  "its  poorly  branched,  fevv-l  lowered  inf  lo- 

rescences,  and  leaves  distributed  along  the  new  branches." 

PllYI.OGENY  AND  liVOLUTION 

Morphonielrics 

Taxonomy  ol  island  genera  is  olten  regarded  as  dillicult  because  of  their  com- 
plexity, including  widespread  and  variable  species  that  contain  several  more  or 

less  distinct  forms,  joined  to  one  another  by  intermediates,  and  by  the  lack  ol 

discrete  characters  to  separate  these  forms  (I  lenderson  &  Ferreira  2002),  Inl  ra- 

and  inter-specific  variabilit}'  ol  island  species  and  other  groups  ol  taxa  have 
lrcc[uently  been  examined  by  multivariate  statistical  techniijues  (e.g.,  Fritsch 

&  Fucas  2000;  1  lenderson  &  Ferreira  2002;Janovec  &  Harrison  2002;  Negron- 
Ortiz  cSl  Hickey  1996;  Thompson  &r  hammers  1997),  thus,  1  used  multivariate 

techniques  to  inx'cstigate  morphological  x-ariation  within  Erithalis.  This  was 
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done  as  a  precursor  to  determine  the  best  characters  for  use  in  the  phylogenetic 
analyses,  and  in  the  taxonomic  treatment. 

Morphological  studies  were  based  on  specimens  examined  from  herbaria 
BM,  FTG,  GH,  LL,  MO,  MU,  NY,  Tex  and  US,  and  from  field  collections  made  m 

Jamaica,  St.  Vincent  and  the  Grenadines  (Lesser  Antilles),  Puerto  Rico,  Florida 

(USA),  and  Andros  Island  (Bahamas).  Over  278  specimens  were  examined  over 

the  course  of  the  study,  representing  the  entire  range  of  morphological  and  geo- 
graphical variation  within  this  genus.  A  total  of  14  characters  (leaf  length,  leaf 

width,  corolla  length,  number  of  corolla  lobes,  style  length,  calyx  length,  an- 
ther length,  filament  length,  inflorescence  length,  growth  habit,  petal  type, 

stigma  type,  inflorescence  type,  position  of  anther  relative  to  the  stigma)  were 

measured  on  133  specimens.  Specimens  with  complete  data  sets  were  selected 

for  combined  analyses  of  floral  and  vegetative  data;  these  totaled  70  collections 

and  represented  ten  species.  The  holotypes  of  E.  acuminata  (here  after:  E. 

angustifolia,  see  taxonomic  treatment),  E.  quadrangularis,  E.  salmeoidcs,  and  E 

vacciniifolia,  isotypes of  E. angustifolia, E.  diffusa, E.  insularis,  E. parviflora  and 

E.  salmeoides,  and  syntypes  of  E.  angusiifolia,  E.  harrisii  and  E.  rotundaia  were 

included  m  the  study.  The  data  matrix  was  subjected  to  standarizcd  Principal 

Component  Analyses  (PGA)  usingJMP  3.1  (Statistical  Discovery  Software,  SAS 

Institute  Inc.  1995);  scatter  plots  were  generated  using  CA-Gricket  Graph  III  1.5.3 
(Computer  Assoc.  International,  Inc.  1992). 

The  results  of  the  PCA  indicate  that  the  first  three  principal  components 

lor  vegetative  and  floral  characters  accounted  for  72%  of  the  standardized  vari- 

ance. The  first  component  explained  50%  of  the  total  variance,  with  the  high- 
est loading  for  the  following  characters:  leaf  length,  leaf  width,  corolla  length, 

style  length,  anther  length,  and  filament  length.  The  second  component  ex- 
plained a  further  12%  of  the  variance,  with  the  highest  loading  for  cafyx  length 

and  inflorescence  type. 

Five  clusters  were  evident  in  the  two  dimensional  PCA  (Fig.  2).  The  type 

specimen  of  E.angustijolia  is  located  in  the  upper  part  of  the  figure,  separated 

from  the  other  species  by  its  narrow  paniculate  and  racemose  inflorescence- 

types,  and  larger  acuminate  leaf.  Erithalis  harnsi]  forms  a  single  cluster,  sepa- 

rated trom  the  other  clusters  by  its  densely  branched  panicle  inflorescence- 
type  (sensu  Delprete  1996)  and  recurved  corolla  lobes.  A  third  cluster,  separated 

from  the  rest  by  larger  leaves,  longer  corolla  and  anthers,  is  comprised  of  E. 

quadrangularis  and  two  specimens  of  E.  odorifcra  from  Dominica  and  St.  Vin- 
cent, Lesser  Antilles.  In  addition,  these  two  E  odorifera  specimens  are  small 

trees,  similar  in  height  and  habit  to  E.  quadrangularis.  A  fourth  cluster  grouped 

E  odorijera  specimens,  except  for  four  individuals  (Fig.  2),  by  characters  of  in- 
termediate size  between  E.  quadrangularis  and  E.fruticosa  (Figs.  2,  3). 

Erithalis  diffusa,  E.fruticosa,  E.  salmeoides  and  E  vacciniifolia  formed  a 

single  cluster  (Fig.  2),  which  also  includes  four  individuals  of  E.  odorifera.  The 
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Fig.  2. Two  dimensional  PCA  for  floral  and  vegetative  characters.  The  analyses  involved  70  specimens.  Symbols  repre- 

sent: ♦  =  f .  angusti folia,  D  =  f .  diffusa,  +  =  E.  fruticosa,  x  =  f .  banisii,  a  =  f .  insularis,  O  =  f.  odorifera,  V  =  £ 

quadrangularis,  •  =  f .  rotundata,  0  =  E.  salmeoides,  ■  =  f .  vacciniifolia.  Circled  symbols  represent  holotypes,  isotypes 

or  syntypes. 

types  of  ti  insu/c/ris  and  E.  rotundata  group  within  this  cluster.  Ahhough  over- 

lap between  E.  diffusa,  E. Jruticosa,  E.  salmcoidcs  and  E.  vacdniifoUa  was  evt- 
dent  in  this  cluster  (Fig.  2),  the  geographic  distributions  ol  E.  diffusa^  E. 

.scilmcoiJf.sandfc'.  vdcci nii/o I ici  are  not  continuous.  Typical  h.^rtlmcoicics is  found 
on  Great  Inagua,  Bahamas,  northern  Dominican  Republic,  Jamaica  and  Cuba, 

E.  diffusa  is  found  in  San  Salvador  &r  Crooked  Island,  Bahamas,  and  E. 

vacciniifolia  is  found  in  Cuba  and  southern  Dominican  Repubhc.  In  addition 

to  their  geographic  distribution,  they  differ  m  growth  habit  and  stigma  type. 
Erithahs  vacciniifolia  and  £.  diffusa  are  prostrate  or  sprawling  shrubs,  whereas 

E.  salmcoidcs  is  an  erect  shrub.  Erithalis  diffusa  and  E.  salmcoides  possess  a  bi- 

lobed  stigma  (Fig.  4  A,  B,  F),  whereas  the  stigma  of  E.  vacci  n  i  folia  consists  ol  5- 
8  minute  lobes,  with  papillae  spreadmg  along  the  style  (Fig.  4,C,  D,  F).  Also,  the 

placement  of  the  anthers  above  the  stigma  is  distinctive  in  E.  salmcoides. 

Enthalis  fruticosa  overlaps  in  distribution  with  many  ol  the  species,  and 

m  these  areas  of  sympatry  there  are  individuals  witli  intermediate  characters, 

masking  species  delimitations.  For  instance,  E. fruticosa  and  E.odorijcj-a  co-oc- 
cur in  the  SW  coast  of  Puerto  Rico  intergrading  continuously  in  vegetative  and 
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Fig.  3.  Scattergrams  of  floral  (A,  B)  and  vegetative  (C)  characters.  Symbols  represent  species,  and  each  point  represents 

an  individual  plant. 

floral  characters.  Similarly,  in  Dominican  Republic  E.  vacciniifolia  and  E. 

Jruticom  occur  together  along  the  SE  coast  and  intergrade  continuously  in  stat- 
ure and  leaf  size  (McDowell,  pers.  obs.).  In  the  Bahamas,  H.  fruticosa  and  E. 

salmeoides  intergrade  in  their  vegetative  characters,  but  their  floral  traits  are 
distinct.  The  presence  of  intermediates  suggests  hybridization.  However,  no 
experimental  work  has  been  done  to  investigate  the  potential  for  hybridization 
between  the  recognized  species  of  Erithalis. 

Most  of  the  quantitative  characters  are  not  good  discriminatory  characters 

(Fig.  3).  Nevertheless,  it  is  obvious  that  specimens  of  E.  harrisii, E.  quadrangularis, 
and  E.  odorifera  have  distinctly  larger  flowers  and  leaves,  compared  to  the  other 

species  of  the  genus  (Fig.  3).  Eri  thai  is  vacci  n  i  ifolia  has  smaller  and  narrower  leaves 
(Fig.  3C),  whereas  E.  salmeoides  has  smaller  flowers  (Fig.  3A,  B). 

In  summary,  the  PCA  presented  here  provides  support  lor  recognition  of 

four  morphologically  distinct  groups,  and  a  fifth  poorly  defined  group.  The  dis- 
tribution of  individuals  in  the  PCA  ordination  indicated  the  specimens  of  E. 
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Fig.  4.  Stigmas,anther,and  ovules  offr;f//(j//s.A-D,G-J.  Light  micrographsof  longitudinal  sections.E-F.Scanningelec- 

tron  micrographs  (SEM).  A,  B,E.  Receptive  bi-lobed  stigma  off.  rf/ffi;5o(5ff/ffmflfferj.n.);  Bar  =500|.im.C-D.  Stigma  of 

E.  odorifera  [Negron-Ortiz  806)  from  a  flower  bud  showing  the  position  of  the  stigmatic  papillae  (C),  and  detail  of  longi- 

tudinal slits  of  the  middle  lobes  (D).  F.  Style  off.  vacciniifolia  [Delprete  7557)  showing  a  minute  and  agglutinated  lobe, 

and  stigmatic  papillae  (arrow);  Bar  =  250f.im.G-H.Basifixed  anther  (G, arrow)  of  f.odor;/era(A/egrdn-0/-f)>S06),  and  a 

close  view  of  binucleated  pollen  grains  (H).  I-J.  Pendulous  ovules  of  E.  diffusa  [Strittmatters.n.). 
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angustifolia,  E.  harrisii,  E.  quadra ngularis,  and  E.odorijera  were  readily  distin- 
guishable from  each  other  and  from  specimens  of  the  other  species.  The  remain- 

ing taxa,  E.  diffusa,  E.fruticosa,  E.  salmeoides  and  E.  vacciniifolia,  do  not  show 

clear-cut  taxonomic  distinctions  based  on  the  two  dimensional  PCA.  Although 
characters  such  as  stigma  type,  placement  of  the  anthers  relative  to  the  stigma, 

growth  habit,  as  well  as  their  geographic  distribution  (to  some  extent)  can  dis- 
tinguish these  four  species,  the  lack  of  distinct  groupings  in  the  PCA  could  be  a 

consequence  of  introgression  between  E.fruticosa  and  any  of  the  other  species. 

Phylogeny 

Monophyly,  phylogenetic  relationships,  and  biogeography  of  Erithalis  have 

been  investigated  by  Negron-Ortiz  and  Watson  (2002,  2003)  using  DNA  se- 
quence data  of  the  Internal  and  External  Transcribed  Spacers  (ITS  and  ETS)of 

nuclear  ribosomal  DNA,  and  the  chloroplast  trnh-trnF  intergenic  spacer.  These 
analyses  involved  seven  species  of  Erithalis,  including  multiple  populations  of 
the  widespread  E.fruticosa  and  £.  odonfera,  but  excluded  E.  angustifolia  and  E. 
insularis.  I  was  unable  to  relocate  E.  angustifolia,  and  E.  insu  laris  is  onfy  known 

from,  the  type  specimen  (Zappi  &  Nunes  2000).  Negron-Ortiz  and  Watson 
(2002)  concluded  that  Erithalis  is  a  well-supported  monophyletic  genus  (Fig. 
5);  the  evidence  includes  an  eight  base-pair  indel  in  the  trnL-trnF  intergenic 
spacer,  present  in  all  species  of  this  genus  but  in  neither  of  the  outgroup  taxa. 

In  addition,  both  molecular  and  morphological  data  support  a  close  relation- 
ship of  Erithalis  to  Chiococca  P.  Browne  ex  L.  (Bremer  &  Jansen  1991;  Delprete 

1996;  Negron-Ortiz  &  Watson  2002).  Biogeographic  analyses  suggest  that  a  com- 
bination of  vicariance  and  dispersal  events  appears  to  be  involved  in  the  his- 

torical and  present  distributions  of  Erithalis,  and  support  a  Greater  Antillean 

origin  for  Erithalis  (Negron-Ortiz  &  Watson  2003). 
To  provide  a  more  robust  resolution  of  phylogenetic  relationships  within 

Erithalis,  I  carried  out  parsimony  analyses  of  a  combined  data  set  of  molecular 

characters  (ITS,  ETS  &  trnL-trnE  sequences)  and  five  morphological  charac- 
ters (corolla  lobe:  recurved,  straight;  growth  habit:  prostrate,  erect;  inflorescence 

type:  corymbose,  paniculate,  racemose,  others;  position  of  anther  relative  to  the 

stigma:  above,  below;  stigma  lobes:  bi-lobed,  5-8)  using  PAUP*  4.0b8  (Swollord 
2001),  with  gaps  treated  as  missing  data  and  polymorphic  states  as  uncertain. 
The  Branch  and  Bound  Search  Option  was  employed  with  MULTREES  in  effect 

and  Furthest  Addition  Sequence.  Bootstrap  analysis  was  conducted  for  500  rep- 
licates, with  tree-bisection-reconnection  (TBR)  and  STEEPEST  DESCENT  in 

effect  (Felsenstein  1985),  and  branch  support  analyses  (Bremer  1998)  were  per- 
formed using  Autodecay  4.02  (Eriksson  1999).  In  addition,  the  molecular  data 

set  was  analyzed  using  hierarchical  likelihood  ratio  tests  to  estimate  the  best- 
fit  model  for  the  data  set  (MODELTEST  v3.06;  Posada  &  Crandall  1998).  This 

procedure  showed  that  the  K80-1-G  model  best  fit  the  data,  then  the  heuristic 



1574 

E.    vacciniifolia,   Cuba 

   E.   diffusa,   San  Salvador,   Bahamas 

E.   salmeoides,   Andros,   Bahamas 

_  E.  salmeoides,  Bahamas 

  E.  salmeoides,  Dominican  Republic 

-  E.  fruticosa,   whitish   fruit,   Florida 

E.   odorifera,   Dominica 

  E.    odorifera,    Dominica 

—  E.   odorifera,  Puerto  Rico 

E.   odorifera,   St.   Vincent 

E.    odorifera,    Andros,    Bahamas 

E.    odorifera,    Venezuela 

   E.    quadrangular  is,   Jamaica 

.  E.  fruticosa,    Florida 

   E.  fruticosa,   Puerto  Rico 

E.  fruticosa,  Jamaica 

  E.  fruticosa,  Cuba 

E.  harrisii,  Jamaica 

-X- 

BRIT.0R6/SIDA  21(3) 

clades 

2d 

zc 

2b 
2a 

Exostema 

Chiococca 

0.005  substitutions/site 

Fig.  S.The  best  maximum  likelihood  tree  (-Ln  =  4211.63789)  inferred  from  analyses  of  molecular  data.  X  =  reduced 

2.50  cm.  Numbers  represent  clades. 

ML  analysis  was  done  with  random  sequence  addition  lor  100  replicates, 

MULTRFiES  on  and  TBR  branch  swapping. 

Analyses  ol  the  combined  morphological  and  molecular  data  generated 

13  most  parsimonious  trees  ol  101  steps  (CI=0.56F  Rl=0.5  38,  excluding  constant 

and  uninformative  characters).  F.ighr  ML  trees  with  a  score  of  -Ln  =  421  l.b378Q 
were  recovered  using  the  KBO+C.  model  ol  evolution  (Fig.  5).  The  topology  of 

the  best  ML  tree  is  congruent  with  the  13  ecjually  most  parsimonious  trees  ol 
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combined  morphological  and  molecular  data  set,  and  to  those  obtamed  via  the 

analysis  of  ITS,  ETS,  and  trnL-trn¥  spacer  (Negron-Ortiz  &  Watson  2000).  There- 
fore, a  cladogram  with  the  results  of  heuristic  ML  analysis  is  shown  in  Fig.  5. 
The  phylogenetic  analyses  consistently  identified  two  weakly  supported 

major  clades  (Fig.  5).  Clade  1  weakly  supports  a  sister  group  relationship  of  E. 
harrisii  to  multiple  populations  of  E.  fruticosa  that  occur  in  the  Greater  Antilles 

and  Florida.  These  two  shrubby  species  share  corolla  size  (mean  =  4.4  vs.  4.0 

mm,  respectively),  a  stigma  of  5^8  minute  lobes,  but  differ  m  leaf  length  (mean 
=  9.21  vs.  6.12  cm,  respectively;  Fig.  3C)  and  leaf  width  (mean  =  4.61  vs.  2.83  cm, 

respectively;  Fig.  3C),  inflorescence  type,  corolla  lobe  curvature,  and  leaf  tex- 
ture. In  E.  harrisii  the  inflorescence  is  a  densely  branched  panicle,  the  corolla 

lobes  are  strongly  recurved,  and  the  leaves  are  thick,  glossy  above  and  scabrous 
below.  In  E.Jruticosa,  the  inflorescence  is  commonly  cymose  [some  individuals 

have  a  sparsely  branched  panicle  (sensu  Delprete  1996),  others  a  corymb  inflo- 
rescence type],  corolla  lobes  vary  Irom  somewhat  reflexed  to  straight,  and  the 

leaves  are  usually  leathery.  ErithaUs  harrisii  occurs  in  mid-  to  high  elevations 

("500-800  m)  in  the  mountains  oljamaica,  whereas  E.Jruticosa  is  mostly  found 
at  sea  level  throughout  the  Caribbean. 

Clade  2  contains  four  subclades  of  five  remaining  species,  but  also  includes 

one  sample  of  the  white-pinkish  fruited  E.  fruticosa  from  Florida,  suggesting 
that  E.Jruticosa  is  not  monophyletic  and/or  that  sample  is  of  hybrid  origin. 
Within  clade  2,  E.  odorifera  is  largely  monophyletic,  with  the  exception  of  two 
samples  from  the  Bahamas  and  Venezuela  (subclade  2b),  which  fall  outside  the 

main  E.  odorijera  subclade  (2c).  Perhaps,  these  populations  lack  sufficient  mo- 
lecular characters  for  supporting  monophyly,  or  represent  two  cryptic  lineages. 

The  Jamaican  endemic  E.  quadrangular  is  is  placed  sister  to  the  second 
major  clade  (2).  ErithaUs  odorijera  populations,  morphologically  resemble  E. 
quadrangularis,  sharing  character  states  of  floral  morphology  [linear  anther 

shape  and  size  (Fig.  3B),  calyx  length  (mean  =  0.13  cm),  corolla  length  (Fig.  3A), 

stigma  of  5-8  minute  lobes  (Fig.  4C,  D,  F),  and  upright  growth  habit].  ErithaUs 
quadrangularis  occurs  at  high  elevations  (600  -  800  m)  in  the  mountains  of 
Jamaica,  at  sea-level  in  the  coast  of  St.  Vincent  (Lesser  Antilles),  and  exhibits 

relatively  larger  (range  =  8-21.7  vs.  6-13  cm  in  E.  odorijera)  and  wider  leaves 

(range  =  3.5-10.1  vs.  3-7.7  cm  in  E.  odorijera),  axillary  or  terminal  cymose-corym- 
bose  inflorescences  (Fig.  6A),  and  recurved  corolla  lobes.  ErithaUs  odorijera  can 

be  found  from  sea  level  to  300-500  m  of  elevation,  exhibits  axillary,  cymose 
inflorescences  (Fig.  6D),  and  straight  corolla  lobes. 

The  data  weakly  support  a  sister  relationship  of  E.  odorijera  populations  from 

the  Lesser  Antilles  and  Puerto  Rico  (subclade  2c)  to  subclade  2d  which  is  com- 
posed of  multiple  species  from  the  Bahamas,  Florida,  and  the  Greater  Antilles. 

These  two  subclades  exhibit  more  morphological  differences  than  similarities. 
The  E.  odorijera  subclade  (2c)  is  comprised  of  shrubs  or  small  trees  with  cymose 
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Fig.  6.  Inflorescences  oUrithalis.A.  E.  quadrangularis  [Harris  MOM).  B.  Solitary  flower  off.  vacciniifolia  {Pollard,  Palmer 

&  Palrner  2^2)X-DAx\\\ary-cymose'mf\orescen(:es  of  EJruticosa  (Q,  Negr6r)-Ortiz795), and  E.odorifera  id,  Negrori-Ortiz 
800).Bar=1cm. 

inflorescences,  larger  corollas  of  5-7  lobes,  and  long  and  wider  leaves.  The  spe- 

cies of  the  Bahamas,  Florida  and  Greater  Antilles  subclade  (2d)  are  erect  or  pros- 
trate shrubs,  with  corymbose  in!  lorescences  and/or  solitary  flowers  or  reduced 

cyme  (sensu  Delprete  1996),  and  small  corollas  (1.8-6.0  mm  long;  Figs.  3A,  6B). 

The  species  ol  subclade  2d  are  morphologically  distinct  from  each  other,  dis- 
tinguished by  dif  icrences  in  growth  habit,  leaf  length  and  width,  anther  length, 

stigma  type,  and  the  placement  ol  the  anthers  relative  to  the  stigma.  The  taxa 

comprising  this  subclade  vary  trom  erect  shrubs,  such  as  h'.  salmcoidcs,  to  sprawl- 

ing shrubs  with  prostrate  branches,  such  as  Ecfi/fusa  and  Kvdcci/hi/olicih'rit /it; li.s 
vacciniifolia  displays  smaller  and  narrower  leaves,  stigma  of  5-8  minute  lobes 

(Fig.  4F),  and  longer  anthers  (Fig.  3B).  Erithalis  salmeoidcs  exhibits  smaller  an- 
thers and  styles  (Fig.  3A,  B),  and  the  anthers  extend  above  the  stigma.  Erithalis 

salmeoides  and  E  diffusa  have  a  bi-lobed  stigma  (Fig.  4A,  B,  E). 
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In  summary,  the  phylogenetic  analyses  presented  here  are  in  agreement 

with  previous  studies  (Negron-Ortiz  &  Watson  2002,  2003).  The  data  confirm 
the  monophyly  ol  Erithalis,  provide  good  resolution  at  the  interspecific  level, 

but  do  not  support  monophyly  where  more  than  one  plant  per  species  was 

sampled. 

Geographic  distribution  and  ecology 

Erithalis  is  distributed  from  southern  Florida  throughout  the  West  Indies,  to 

Margarita  and  other  Venezuelan  islands,  Quintana  Roo  (Mexico),  the  coast  of 

Honduras,  Colombia  and  the  island  of  Fernando  de  Noronha,  Brazil.  The  spe- 
cies occur  in  a  wide  variety  of  habitats,  includmg  coastal  areas,  open  disturbed 

locales,  rocky  areas,  montane  areas,  coppices,  pinelands,  sand  dunes,  limestone 

soils,  and  near  coastal  mangrove  communities. 

The  species  have  bird-dispersed  Iruits  (Bancroft  &  Bowman  1994;  Negron- 
Ortiz  &r  Watson  2002, 2003),  which  helps  explain  the  distribution  of  the  genus 

across  so  many  islands  in  the  Caribbean,  and  the  disjunct  geographical  distri- 
bution o(  E.fruticosa  (Fig.  1). 

FLORAL  BIOLOGY 

Inflorescence 

The  most  common  type  ol  inflorescence  is  an  axillary,  many  flowered  com- 
pound cyme  (Fig.  6);  this  varies  greatly  in  length  and  number  of  I  lowers,  and 

occurs  either  one  or  two  per  node.  By  various  reductions  or  amplitications  of 

development,  these  cymose  inflorescences  may  appear  paniculate,  corymbose, 

or  racemose.  In  other  cases  the  mllorescence  is  reduced  to  a  solitary,  axillary 

flower  (Fig.  6).  In  addition  to  these  axillary  inflorescence  types,  rarely  terminal 

cymose-like  inflorescences  also  occur  in  Erithalis. 

The  proximal  portions  of  the  inflorescences  typically  bear  leal-like  bracts 

(pherophylls)  of  variable  size  and  shape.  In  some  cases  the  leaf-like  bracts  are 
similar  in  size  and  shape  to  leaves  in  the  vegetative  portion  of  the  plant.  The 

bracts  decrease  in  size  towards  the  distal  parts,  becoming  small  to  minute. 

Flowers 

The  f  lowers  are  bisexual,  mainly  white,  but  pinkish-white  (Delprete,  pers. 

obs.)  and  creamy-white  corollas  are  also  reported.  The  latter  color,  however,  could 
be  indicative  of  flower  senescence  (pers.  obs.).  Pentamerous  corollas  are  typical 

in  most  species,  but  plants  with  4-8-merous  corollas  do  occur,  and  the  number 
can  vary  even  within  a  single  inflorescence.  Corolla  lobes  are  mostly  straight, 

but  recurved  corolla  lobes  are  also  present  and  characteristic  of  the  Jamaican 

species  E.  harrisii.  Rarely,  both  straight  and  recurved  lobes  occur  within  the 

same  plant  of  certain  species.  Generally,  the  outside  and  inside  of  the  corolla 

are  entirely  glabrous.  In  E.  harrisii  and  some  plants  of  E  quadrangularis  an  ex- 
ternal indumentum  is  present,  comprised  of  short  hairs. 
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Stamens  are  present  in  the  same  number  as  the  corolla  lobes  and  alternate 

with  the  latter  The  anthers  are  yellow,  basilixecl  (Fig.  4E,  G),  and  can  be  situ- 
ated above,  below  or  at  the  same  level  as  the  stigma.  The  latter  character  can  be 

useful  lor  species  delineation,  i.e.,  t'.  salmcoidcs.  The  pollen  grains  are  binucle- 
ate  (Fig.  4H).  The  bases  of  the  filaments  are  either  glabrous,  with  scattered  hairs, 

or  densely  pubescent,  and  are  connate  forming  a  minute  tube. 

tr/fhahs  exhibits  two  types  ol  stigmas,  whicli  are  ol  taxonomic  impor- 

tance tFig.  4A-F).  In  almost  all  species  the  stigma  consists  oi  5-8  minute  lobes 
(usually  5),  with  papillae  spreading  along  the  style  forming  grooves  (Fig.  4C,  D, 

F).  In  only  two  species,  h.  salmcoidcs  and  /:.  dijjusa,  a  bi-lobed  stigma  is  present 
with  papillae  confined  to  the  inside  ol  the  lobes  (Fig.  4A,  13,  E).  In  the  (ield,  the 

papillae  consisting  of  the  first  type  ol  stigma  change  color  I  rom  white  to  purple, 
indicative  ol  lossol  receptivity  and  senescence. 

Erif/u7/i,s  displays  two  ripe  Iruit  colors,  dark-purple  and  whitish-pink. 

Whitish-pink  fruit  color  has  been  reported  m  the  Bahamas  (Andros,  Great 
Abaco,  Great  InaguaandCat  Islands),  Florida  (Miamij,  Virgin  Islands  (St.  John), 

Cuba,  and  Mexico.  Unique  to  HrithaUs  is  the  presence  of  a  multi-locular  ovary, 
whereas  a  single  pendulous  ovule  per  locule  occurs  m  all  genera  oi  the 

Chiococceae  (Fig.  41,  J). 

Breeding  syslenis 

All  species  ol  Eri(/itili.s  are  monomorphic  and  homostykuis.  The  1  lowers  are 

fragrant,  and  produce  abundant  nectar  Neither  secondary  pollen  presentation 

nor  heterostyly  occurs  in  any  o(  the  species,  in  addition,  neither  protandry  nor 

protogyny  was  observed  in  the  field  (pers,  obs,),  so  stigma  receptivity  appears 
simultaneous  with  anthesis. 

The  breeding  system  of  dark-purple  and  whitish-pink  Iruited  morphs  £. 

ji'uticosa  was  examined  at  Fairchild  Tropical  Garden  (FTG),  Coral  Gables,  FL. 
The  garden  hosts  small,  wild  populations  of  Frit/ia/i.s  where  both  fruit  color 

morphs  grow  sympatrically.  Eleven  plants  (7  dark-purple,  and  3  whitish-pink 

fruited  /f./nifico.sd)  were  marked,  and  fi\'c  poffi  nation  treatments  were  designed 

to  test  the  type  ol  mating  system  (Negron-Ortiz  f996).  Emasculated  and  bagged 
f  lowers  were  tested  lor  apomixis.  Unpollinatcd  and  bagged  I  lowers  provided  a 

test  for  autogamy,  hand  pollinated  and  bagged  I  lowers  tested  for  selling,  and 

emasculated,  bagged  and  hand-pollinated  llowers  tested  for  outcrossing.  Con- 
trol flowers  were  neither  bagged,  emasculated,  nor  hand  pollinated.  Abscised 

corollas  with  their  styles  attaclied  were  examined  for  pollen  tube  growth  (for 

details  of  methods  see  Negron-Ortiz  1996),  and  at  the  end  of  field  season,  fruits 
from  monitored  f  lowers  were  collected  and  inspected  for  seeds. 

A  total  of  350  f  lowers  were  monitored  (subjected  to  pollination  treatments 

and  controls).  Germinated  pollen  tubes  were  obsei'ved  on  the  stigma  of  virtu- 
ally every  replicate  lor  each  pollination  treatment,  i.e.,  sell,  outcross,  autogamy 

and  control  (Fig.  7A-C).  Additionally,  a  greater  number  of  pollen  tubes  reached 
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the  middle  of  the  style  than  the  base  (Fig.  8A),  suggesting  intraspecific  pollen 

tube  competition.  In  97%  of  outcrossed  flowers  (63  of  65  monitored  flowers) 

the  tubes  successfully  reached  the  base  of  the  style  (Fig.  7A),  and  seeds  were 

produced  (Fig.  8B).  In  the  self-  and  unpollinated-bagged  (autogamy)  treatments, 
however,  approximately  90%  of  the  tubes  were  arrested  in  the  stigma  (Fig.  7B), 

and  only  a  few  reached  the  base  of  the  style  producing  fruits  (Fig.  8). 

The  results  indicate  that  allogamy  i.e.,  outcrossing,  is  the  mam  mating  sys- 

tem occurring  in  E.fruticosa.  1  iowever,  sell  -sterility  is  incomplete  because  a  tew 

mature  fruits  were  produced  after  self-  (3%)  and  unpollinated-bagged  (auto- 

gamy 6%)  treatments  (Fig.  8B).  There  is  no  evidence  lor  asexual  seed  produc- 
tion (Fig.  8B). 

Fruit  set  was  significantly  greater  for  cross-pollinated  flowers  than  for  con- 

trols (97%T  vs.  26  %),  suggesting  that  most  fruits  from  the  control  treatment  re- 

sulted from  seffing  and/or  self-pollen  deposition.  In  addition,  comparisons  be- 
tween fruit  set  of  manual  cross-pollinated  ffowers  and  the  control  treatment  ol 

open-pollinated  flowers  reveals  whether  floral  visitors  are  effective  as  pollina- 
tors. The  results  are  consistent  with  an  explanation  ol  insullicient  pollinator 

visits  or  limited  pollination  efficiency  (e.g.,  if  most  visitors  are  acting  as  nectar 

robbers).  Nectar  was  abundant  at  noon,  and  the  only  visitors  observed  at  this 

site  were  bees  and  butterflies.  Th  us,  it  is  possible  that  the  study  site  at  FTG  lacks 

the  natural  pollinators. 

USES 

£nthalis,specifically  E.fruticosa.has  various  economic  and  medicinal  uses.  The 

wood  has  been  used  for  posts  and  torches  (Kimber  1988;  Little  et  al.  1974).  The 

bark,  fruits,  and  the  resin  have  diuretic  and  astringent  properties  and  are  used 

to  treat  inflammation  of  the  kidney  and  bladder,  and  blennorrhoea  (any  mu- 
cous discharge  from  the  urethra  or  vagina;  Liogier  1990).  The  leaves  are  used  to 

treat  skin  sores  (University  of  the  Virgin  Islands  2002).  Other  uses  include  treat- 

ment of  hemorrhoids  and  measles,  use  as  a  styptic,  drink  ('spirit'),  and  as  charms 
against  spirits/witches. 

The  leaves  and  fruits  of  E.fruticosa  are  used  as  a  source  of  iood  by  the  rock 

iguanas  of  British  Virgin  Islands,  the  Florida  Key  Deer  and  by  the  threatened 

white-crowned  pigeon.  The  plant  is  used  as  a  larval  host  by  the  coleoptera 
Plocetes  bahamensis  Casey  (Anderson  1991). 

SYSTEMATIC  TREATMENT 

Erithalis 

Eriihalis  P.  Browne,  Civ.  Nat.  I  list.  Jamaica.  165, 1. 17,  fig.  3. 1756.  Typhspecihs:  Eridiuli.s 
(niticosa  L. 

Heircni  Adanson,  Earn,  dcs  plantcs.  2:158. 1763,  TYPE:  based  on  R  Browne,  Civ.  Nat.  Hist.  Jamaica. 

165, 1. 17,  fig.  3. 1756. 



1580 BRIT.ORG/SIDA  21(3) 

Fig.  7.  Pollen  grains  and  pollen  tubes  of  Erithalis.  A-B,  Epifluorescent  micrographs  off.  frutkosa  (Negron-Ortiz  795), 

Pollen  tubes  following  outcross  (A)  and  self  (B)  pollinations.  C.  SEM  pollen  grain  and  tube  of  E.  vacciniifolia  {Delprete 

7551),  Bar  =  10(jm. 
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Fig.  8.  Pollen  tubes  and  fruit  set  per  treatment.  A.  Ratio  of  pollen  tubes  in  the  style  to  pollen  grains  on  the  stigma;  bars 
represent  SE.  B.  Percent  of  fruit  set  per  treatment. 

Shrubs  or  small  trees;  raphides  absent.  Stipules  interpetiolai;  connate  at  base  into 

cup-shaped  sheath,  truncate.delroid  to  broadly  triangular,  apiculate,  rarely  acumi- 
nate, persistent.  Leaves  opposite,  entire,  long- to  short-pctiolate  or  sessile;  blades 

acuminate,  ovate,  broadly  ovate,  broadly  elliptic,  narrowly  obovate,  obovate, 

oblong  or  oblanccolate,  thinly  to  thickly  coriaceous;  domatia  absent.  Inflores- 

cence axillary,  paniculate  and  sparsely  branched,  corymbose,  racemose, 
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uniflorous,  cymose-paniculate,  cymose-corymbose,  glabrous  or  puberulcnr; 

middle  bracts  long  or  minute.  Flowers  bisexual,  fragrant,  pedicellate.  Hy- 

panthium  ovoid,  obovoid  or  globose.  Calyx  cup-shaped,  lobes  small  5  to  10, 

broadly  triangular,  broadly  ovate  or  rounded,  absent  or  minute,  persistent.  Co- 
rolla hypocrateriform  or  narrowly  mfundibuliform  or  rotate,  actinomorphic, 

white  to  cream-white,  rarely  pmkish-white;  tube  internally  glabrous,  some  with 

an  external  indumentum  of  short  hairs;  lobes  4-8,  slightly  imbricate,  oblong 

or  hnear,  margin  entire,  rounded  at  apex,  recurved  or  somewhat  straight.  Sta- 
mens alternate  to  the  corolla  lobes,  4-8;  filaments  attached  at  base  ot  the  co- 

rolla tube,  basally  connate,  filiform,  smaller,  equal  or  longer  than  corolla  tube, 

puberulent  or  pubescent  at  basal  portion  (glabrous  above)  or  with  a  tuft  ol  hairs 
at  base;  anthers  situated  above,  below  or  at  the  same  level  ol  the  stigma;  narrowly 

elliptic,  narrovvdy  oblong,  or  linear,  round  at  base,  round  or  acute  at  apex,  de- 

hiscing by  longitudinal  slits,  basifixed.  Pollen  tricolpate,  exine  surface  echmate- 
perforate,  released  as  monads,  binucleate.  Style  exserted  just  beyond  the  corolla, 

terete,  glabrous.  Stigma  bilobed  or  5-8  lobed,  minute  and  agglutinated,  ovate  or 

oblong.  Ovary  inferior,  2-5  locules,  5-20  celled;  placentation  axile,  placenta  re- 
duced, ovules  pendulous.  Fruit  drupaceous,  with  woody  pyrenes;  pericarp  fleshy 

dark  purple  or  whitish-pink.  Seeds  laterally  compressed;  embryo  small. 

KEY  TO  THE  SPECIES 

1,   Prostrate  or  sprawling  shrubs,  with  decumbent  branches. 

2  Leaves  sub-orbicular,  rounded  at  the  apex,  3.8-5.9  cm  x  1 .8-3.4  cm,  peduncu- 

late; stigma  bi-lobed,  anthers  1,9-2.1  mm  long,  longer  than  the  filament:  inflor- 

escence a  cyme,  or  cymose-paniculate  (Bahamas)    E.  diffusa 

2.  Leaves  ovate,  elliptic, obovate,  rounded  to  obtuse  at  the  apex,  1 .3-4.7  cm  x  0.8- 

1 .9  cm;  sessile  or  short  pedunculate;  stigma  with  5-8  small  lobes;  anthers  ap- 

proximately 1 .2-2.8  mm  long,  shorter  than  the  filament;  inflorescence  either  a 

cyme,  a  solitary  flower,  a  raceme,  or  found  in  any  combination  within  the  same 

plant  (Cuba  and  Dominican  Republic)    E.  vacciniifolia 

1.   Erect  shrubs  or  trees,  with  upright  branches. 

3.  Leaves  narrowly  elliptic  with  blade  tip  acuminate;  inflorescence  narrowly  pan- 
iculate with  long  stalks  and/or  racemose  (Martinique,  St.  Vincent  and  Trinidad) 

^   ^   E.  angustifolia 

3,  Leaf  blades  ovate,  elliptic,  or  obovate. 

4   Leaf  leathery.glossy  above  and  scabrous  beneath;  inflorescence  densely  pan- 
iculate;corolla  lobes  recurved  (Jamaica)     E.harrisii 

4.  Leaves  leathery  or  papery,  glabrous  above  and  predominantly  smooth  be- 
neath;inflorescences  primarily  cymose,some  racemose,  narrowly  paniculate, 

or  found  in  any  combination  within  the  same  plant;  corolla  lobes  typically 

straight,  or  somewhat  recurved. 

5.  Anthers  positioned  above  the  style;  stigma  bi-lobed;  inflorescence  usually 
less  than  4  cm  long,  rarely  longer  (Bahamas,  Dominican  Republic,  Cuba 

and  Jamaica)^    E.salmeoides 

5.  Anthers  positioned  below  or  equal  to  the  style,  rarely  above  the  style  or  in 

any  combination;stigma  with  5-8  small  lobes;inflorescences  5-9.7  cm  long. 
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6.  Anthers  linear,  1.4-5,0  mm  long;  inflorescence  8  cm  long  or  longer; 

middle  bracts  large;  leaf  papery  or  coriaceous,  7.7-21.6  cm  long;  corolla 
lobes  straight  or  recurved. 

7,  Inflorescencesaxillary  or  terminal, cymose-corymbose;  middle  bracts 

3.4-10.4  cm  long;corolla  lobes  recurved  in  anthesis;  leaf  coriaceous, 

8-21.6  X  3.6-  10.1  cm  (mountains  of  Jamaica  and  St,  Vincent),   E. 

quadrangularis 
7.  Inflorescence  axillary,  mainly  cymose;  middle  bracts  minute  to  2,4  cm 

long;  corolla  lobes  straight  in  anthesis,  rarely  recurved;  leaf  papery  or 

coriaceous,6-12,9  X  3-7,7  cm  (Bahamas, Greater  and  Lesser  Antilles, 

Venezuelan  islands)   E.odorifera 

6.  Anthers  ellipsoid,  oblong,  subglobose,  in  some  cases  somewhat  linear, 

0,7-3.5  mm  long;  inflorescence  less  than  8  cm  long;  middle  bracts  pri- 

marily minute;  leaf  coriaceous,  3,4-10.7  X  1.4-5,7  cm;  corolla  straight 

4-6  lobes  (throughout  the  Caribbean,  Fernando  de  Noronha  Island)    E 
fruticosa 

Erithalis  angiislifolia  DC,  Pmdr.  4:465.  L830.  Typf.:  CUBA:  without  locality,  1825,  df  la 

(hsii  (\  \0\  HTYPI-.:  G;  \DC  licrbarmm  gcncox'Cii.'^c,  niicrolichcl), 

Er'nlnili\iit  itiuiiuUii  Krug&  LIrb,,  Notizbl,  Koiiigl.  But,  Garl.  Berlin.  l:3i'-)-]20.  1 8^7.  TvPi;:  I.PSSliR 
Antii.i  i;n:  ManiniqucCiUildin^.  1877.  Diis.s2i.)6tlloixvi  vi-i;:  B.  dcsiroycd;  Li;c:tc)TYP];:  NVf  here 

designated), 

ChiociKCU  jHih  hcnimit  W'enih  ,  ].  Bot  51:322,  K)l  i.  Typh:  Li-S^ER  Antii.L1;s:  Sc  Vincent,  without 
dale,  Anderson  ,5081,1  km dTYPi-::  BM;  isciTYPi;:  Kl), 

Shrub  1-2  m  high,  the  branches  glabrcius.  Leaves  coriaccaous;  blades  acumi- 

nate, gradually  narfovved  to  the  base,  6.2-13.8,  2.6-4.1;  petioles  1.9-2.3  cm  long. 

Inflorescences  axillary,  narrowly  paniculate  with  long  stalks  and  a  few  flow- 

ers, racemose,  9-10.5  cm  long;  glabrous;  bracts  minute.  Flower  pedicels  1-1.5  cm 
long.  Calyx  and  hypanthium  glabrate,  calyx  0.9  inm  long,  denticulate.  Corolla 

white,  1.7  cm  long;  lobes  5;  style  5.5  mm  long;  stigmatic  papillae  5  small  lobes. 

Stamens  5;  (i laments  white,  2  mm  long,  placed  below  the  style;  anther  3  mm 

long.  Fruit  a  drupe,  globose. 

The  name  E.  anguslijoiia  is  based  on  CandoUe's  description.  The  type  is 
probably  at  G,  while  the  photo  is  in  the  113C  microliche,  without  number 

Di.s/  /■/  hut  ion  luhI  cc()/(\t;y.— Found  between  900-1100  m  height  in  Montagne 
Pelec,  Martinique,  and  St,  Vincent  and  the  Grenadines  dresser  Antilles).  In  ad- 

dition, it  was  documented  in  the  mountains  of  Trinidad. 

Anderson  collected  h'.  t/iit^icstifo/iti  (as  XJ^iococca  pulchcrrima,^  Fig.  9)  in 
Trinidad,  and  described  it  as  a  scarce  "beautiful  shrub  that  grows  on  the  sum- 

mits of  the  highest  mountains"  (Wernham  1913).  Flowever,  personal  communi- 
cation with  Mr  Winston  Johnson  from  the  National  Herbarium  of  Trinidad  & 

Tobago  indicates  that  E.cin{!^ustijoliu  no  longer  occurs  on  the  island. 

Kimbcr  (1988)  listed  this  species  (among  others),  and  mentioned  that  all 

tFie  species  i  n  the  list  were  col lected  in  1962, 1 963  and  1975.  However,  the  species 

is  not  listed  lor  the  island  m  the  document  "Arbres  de  la  Martinique-Les  arbres 
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(DusB   206,    937   s   1 

SYNTYI'E  OF: 
Erithalia   acu.mlr.ata  yjc 

NOtizbl.    Ko'niql.    r!<>t, 

John  Pruski,    1^83 

••not) 

'''^    •^IIKflJllHt    ir  I  \  M.\ 

Fig. 9.  Eritbalis  angustifolia  {Duss  206)  from  Martinique,  Lesser  Antilles. 
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dc  ki  loret  martmiquaisc-repertoirc  complet"  written  by  F.  Palli  (www.palli.ch/ 

"kapcskrcyol/divcrs/arbrcs.html);  only  fc". odorijuii  is  documented. 
SpcciiiK- lis  examined.  TRINIDAD:  witliout  localu\',.s.d.,  Ani/ci  SiDi  ,ii'8(T\'pc  of  (.liiiXiiim /mli  hcinmd, 
BM).  LESSER  ANTILLES:  Maninique,  Momagne  Pelce,  1877.  Ou.ss  206  (NY);  Muntagnc  Pclcc,  1S77, 

187Q,  188  3,  Dus.s  206.  9.37. 1724  (nv\i  vre:  NY;all  numbcrsaiKl  daicson  one  label). 

Common  namc.—\io\s  f  lambeau  montagne. 

CjuiscrvaLion  sUitus.—\  was  unable  to  locate  fc'.  angustijolia  in  St.  Vincent 
and  the  Cirenadines.  According  to  1  toward  (l'-38Q),  the  Guilding collection  cited 
by  Urban  may  have  been  (romSt.  Vincent  Botanical  Ciarden.  1  lowcver.l  searched 

the  collection  at  this  institution,  and  tound  neither  the  plant  nor  records  ol  its 

existence.  I  recommend  searching  lor  this  species  in  K4artinie|ue  and  Trinidad 

to  determine  whether  this  taxon,  is  extinct.  Certainly,  it  should  be  among  the 
taxa  in  highly  endangered  ot  extinction. 

Erithalis  diffusa  Correll.J.  Arnold  Arbor.  .58:47.  l"-)//.  Typh:  bai  lAMAS:San  Salvador, 
N  (it  air|i(in,  21  Non'  IQ74,  Conv/H.vsMLHiioi.OTYPi-::  A!;  i.sOTVPrs:  I'TCi!,  NY!) 

Sprawling  shrubs  to  I  m  high,  the  branches  prosti'atc  on  ground  to  low-arching. 
Leavesglossy  above;  the  blades  leathery  and  thick,  sub-orbicular  to  broadb'  o\'al, 

rounded  at  apex,  3.8-5.9, 18-.3.4  cm;  the  petioles  0.8--I.0  mm  long;  )'oung  leaves 

slightly  sticky.  Inflorescences  axillary,  cymose,  cyrnose-paniculate,  4.7-7  cm 
long;  middle  bracts  minute;  or  solitary  flowers.  Flowers  fragrant,  pedicellate. 

Calyx  and  hypanthium  glabrate,  calyx  5-denticulate,  0.4-0.5  mm  long;  hy- 

panthium  about  1.5  mm  long.  Corolla  white,  2.2-4.5  mm  long;  tube  1.5  mm  long; 

lobes  4  or  5,  somewhat  straight.  Stamens  5;  lilaments  white,  f-2.5  mm  long; 

anihcr  yel  low,  linear,  0.19-0.21  cm  long;  situated  below  or  at  the  same  level  with 

the  stigma;  longer  or  as  long  as  the  filaments.  Style  l.b-3.3  mm  long;  stigma  bi- 
lobed.  Fruit  a  drupe,  orbicular,  about  5  mm  m  dm,  dark  purple  when  ripe. 

Disinhiilion  (/nd  Ciology.—ErithiiUsdijjusii  U'ig.  10)  is  endemic  to  the  Ba- 
hamas: San  SaK'ador  and  Crooked  Islands.  It  grows  in  rocky  shore  locations; 

common  in  beach  strand,  scrub-land,  coppices  and  coastal  thickets.  This  spe- 
cies is  a  component  ol  the  coastal  wgetation  ol  San  Salvador,  which  is  defined 

as  the  sea  strand/sea  oats  com m un it  \'.  consist i ng of  sea  oats (.L/fi tola  pa n  imkna 

1-),  sea  grapes  {.Coccolobci  ii\'ijc}d  L.),  and  railroad  vine  Qpomca  pcs-capnic  (.L.) 
R.  Br),  all  ol  which  assist  in  stabilization  of  the  dunes. 

Specimens  examined.  BAHAMAS.  Crooked  Island:  10  Feb  l'-)7'5,  CovrcU  (FIG).  18  teb  tQ75.  CoiicU 

44.380  (FTC^i).  SAN  SALVADOR:  N  ol  airporl,  21  Nov  1^74.  CovrcU  4  5840  (, Typo  FTG,  NYJ;  SO  i(//(k;((cr 
s.n.  2000  (Mil):  along  Snow  Bay.  2  Ma\'  2000,  Vuucnt  c(  ai  80=)-t  (MU);  N  ot  Polaris,  7  Feb  K)73.  V'tiii 

Izcnwyk  cl  ai  4-2  CFTG);  F:oI'  Field  Staiion,  28  Oee  K)80,  Ihicici  ̂ 25.32  CMU). 

Erithalis  fruticosa  k.,  Syst.  Nat.,  ed.  10,  930.  1759.  iapi  : JAMAICA:  \\'iihoui  loealuy,  s.d,. 
(lUM  OTYPi::  p.  Browne,  Cjv  Nat.  I  list,  |amaica  1,  t.  17.  tig,  3,  1750). 

h2-|i/i(//is(i(/()ri(((/  Pers,  Syn,  Pi,  1:200,  ISOi,  nom,  Alt, 
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Fig.  10.  Erithalis  diffusa  from  San  Salvador,  Bahamas.  A.  Growth  habit.  B.  Detail  of  the  globose,  dark-purple  drupaceous 
fruit  (Photographs  by  Eric  J.Tepe  and  Michael  Vincent). 

Erithalis  clliptica  Raf.,  Sylva  Tclkir.  123, 1838.  Tvi'l;: JAMAICA:  based  on  Swartz'  description  ol  li. 
fniticosa. 

£rit/u(lis /lurrisi  i  Urb.  var  tintjKsUJ  S.  Moore  ex  Rcndlc.  Fl.Jam. J.  Bot.  73:270. 1935.  Type:JAN4AICA: 
l.uana  Point,  Harris 982Ui  lorivrvPH:  BM!). 

hri(lu(/i.sin()(:ioraJacq.,Select.Stirp.  Amer73. 1763.  liii  i  luilis  j  niiicosu  viu.  i  nodora  {jacq.)  Pcrsoon, 
Syn.  PI.  P2tX).  1805.  Typh:  CURASAO:  (nojacq.  specimen  located). 

Hrif  JitWis/wrvi/ioraGriseb., Cat.  PI.  Cull.  1.34. 1866.  Tvpp:: CUBA:  1860-64,  Wrig/i(272J(iiOLOTVPi-: 
GOF.T!;  ISOTYPES:  Kl,  MO!,  NY',  USi). 

tritiuW PS  re vo(utaUrb.,Symb.  Ant.  3:.37Q.  1903. Typi^-PLM-RTO RICO:  Guanica.C:.anaGorda.5ni(cn is 
37-% (no  type  located). One  set  of  .Smtenis  West  Indian  collection  was  placed  at  B( now  destroyed). 

ErUhalis  in.su/uns  (Ridl.)  Zappi  &  T.S.  Nttnes,  Kcw  Bull.  55:655-656.  2000.  Syn.  nov.  Paluvuicu 
npsi(/(jri.sRidl.,J.Linn.Soc.  Bot.  27:41. 1890.  Typp::  BRAZIL:  Pernambuco,  Fernando  dc  Noroii ha 

Island,  1887,  Ridley,  Lea  &  liamay^e  S6  (i  if)Pt)TYPP::  BM-n.v.,  not  at  BM  per  BM  stafT;  Lpt;  Pen  Yi'i-: 

K!,  here  designated;  ISOTYPP:  B-destroyed.  photo  NY'). 

Shrubs  or  small  trees  0.6-8  m  high,  the  branches  mainly  glabrous,  some  puberu- 

lent.  Leaves  glossy,  leathery  and  thick;  the  blades  dark-green  above,  obovate, 

oblong,  elliptic-oblong,  orbicukir,  oblanceolate,  rounded  or  obtuse  at  the  apex, 

3.4-10.7, 1.4-5.7  cm;  the  petioles  0.4-5  mm  long.  Inflorescences  cymose,  cymose- 

pamculate,  axillary  or  terminal,  5.8-6.8  cm  long,  the  branches  glabrous;  bracts 
variable  in  length  to  minute.  Flowers  white,  fragrant,  pedicellate.  Calyx  and 

hypanthiuin  glabrate, green,  calyx  0.2-01.5  mm  long.  Corolla  white,  2-6.5  mm 

long;  lobes  4-6,  straight.  Stamens  4-6;  filaments  white,  0.8-3.8  mm  long,  the 
base  with  scattered  hairs;  anther  yellow,  0.7-3.5  mm  long,  situated  below  or  above 

the  stigma.  Style  1.1-6.0  mm  long.  Stigma  with  5-8  minute  lobes.  Fruit  a  drupe, 
3  to  5  mm  in  diameter,  globose,  dark-purple  or  whitish-pink;  five  to  14  celled. 

Erithcdi.s  was  established  in  1756(Browme  1756)  based  on  E.fruticosa  L.  from 

Jamaica.  In  1786,  Forster,  not  aware  of  P.  Browne's  description  jllegitnnately  used 
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the  name  Erithaiis  lor  a  description  of  an  entirely  different  genus,  Timonius 

DC.  (=  Timonius  Rumph.,  originally  described  in  1743). 
EnthaUs  fruiicosd  (Fig.  11)  is  morphologically  a  highly  variable  species 

(Long  &rLakela  1976).  It  is  a  slow  growing,  evergreen  shrub  that  typically  isl  to 

2  m  in  height,  and  can  occasionally  reach  8  m  in  height.  Commonly,  the  species 

has  m  ultiple  stems  arising  near  the  ground.  The  branches  root  when  they  come 

m  contact  with  the  ground.  The  bark  is  gray,  and  smooth  to  warty.  The  resinous 

wood  is  brown,  hard,  I  inc-tcxtured,  and  heavy.  The  foliage  may  be  dense  or  sparse 
depending  on  whether  the  shrubs  grow  in  full  sun  or  partial  shade  (pers.  obs.). 

The  species  1  lowers  and  Iruits  throughout  the  year  (Little  et  al.  1974;  Neb 

son  1996)  with  peaks  during  the  dry  months  ol  January,  February  and  March. 

The  fruits  can  be  cither  dark-  purple  or  whitish-pink,  and  both  color  Iruits  oc- 
cur sympatrically  in  populations  of  Andros  Island  (Bahamas)  and  Coral  Gables, 

Florida.  Acevedo-Rodriguez  (1996)  obser\'ed  the  whitish-pmk  fruited  lorm  in 
St. John,  U.S.  Virgin  Islands,  Correll  reported  it  m  Cat  Island  (FTG  #  46194)  and 

Great  Abaco  (NY  #  45561),  and  Shafer  m  Cuba  (NY  #  2803).  The  dark-purple 
fruits  have  a  bittersweet  flavor  and  are  dispersed  by  birds  (Bancroft  6^  Bowman 

1994;  I  loward  1989;  idogicr  1997;  Little  et  al.  1974;  Nelson  1996).  Fruits  collected 

m  Puerto  Rico  averaged  0.1087  -i-  0.0071  g/lruit,  and  air-dried  seeds  separated 
from  them  averaged  0.00092  g/seed  or  1,080,000  seeds/kg  (Francis, J !<). 

Dislributio)]  and  cco/oi^v.— Rrithalis  Iruticosa  (X~curs  in  Florida,  the  Baha- 
mas, the  Greater  and  Lesser  Antilles,  Trinidad,  Qumtana  Roo  (Mexico).  Belize 

(Howard  1989;  Little  et  al.  1974),  Parque  Nacional  Moroccoy  and  Venezuelan 

Caribbean  islands  (Liogier  1962),  San  Andres,  Providencia  and  Santa  Catalina 

(Colombia;  Jimenez-B.  2002),  and  the  island  ol  Fernando  de  Noronha  (Brazil, 
Pcrnambuco).  Although  the  species  is  reported  lor  the  Lesser  Antilles,  1  did  not 

see  evidence  of  E.  fruticosa  during  two  recent  collecting  trips  to  St.  Vincent  and 
the  Grenadines  (Lesser  Antilles). 

tnthalis  insuians  is  here  placed  as  synonym  ol  E.  fruticosa,  thus  extend- 
ing the  range  ol  Erilhalis  distribution  to  the  Atlantic  Ocean.  The  Iruits  ol  E. 

jfudcosa  arc  dispersed  by  the  threatened  white-crowned  pigeon  m  the  Florida 
Keys  and  the  Bahamas  (Bancrott&  Bowman  1994).  Therefore,  it  is  plausible  that 

the  disjunct  geographical  distribution  exhibited  by  this  species  (Fig.  1 )  is  a  con- 
sequence ol  avian  dispersal. 

Ehthalis  fruticosa  grows  Irom  near  sea  level  to  120  m  in  elevation  in  Pu- 

erto Rico  in  areas  that  receive  Irom  750  mm  to  about  1800  mm  ol  annual  pre- 
cipitation (Little  et  al,  1974).  The  species  is  drought  tolerant,  and  can  grow  in 

open  areas  and  under  the  canop\'  of  low-density  forest.  It  is  most  conimon  near 
beaches, on  rock  outcroppingsand  blulf  s  near  the  shoreline, especially  in  moist 
limestone  areas,  and  on  limestone  hills  in  the  interior  In  Florida,  it  is  lound  in 

beach  strand  vegetation,  on  sand  dunes,  and  coastal  hammocks  (Nelson  1996). 
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Fig.  1 1 .  Erithalis  frutkosa.  A.  Growth  habit.  B.  Detail  of  the  flower.  C-D.  White-pinkish  (C;  Negron-Ortiz  794)  and  dark- 

purple  (D;  Negron-Ortiz  795)  fruits.  (Photos  A,  B  taken  at  Discovery  Bay,  Jamaica,  and  C,  D  at  Fairchild  Tropical  Garden, 

Coral  Gable,  Florida). 

In  Martinique,  it  is  reported  as  a  com  poncnt  of  the  community  of  the  Uttoral  hedge, 

"a  dense  thicket  at  the  seaward  margin  of  the  littoral  woodland"  (Kimber  1988). 
Representative  specimens  examuied.  U.S.A.  I^LORIDA.  Dade  Co.:  Coral  Gables,  Fairchild  Tropical 

Garden,  IJan  1999,  Negwn-Oytiz  794,  795,  798.  (MU);  Key  Biscayne,  Cape  Florida  State  Park,  19Jun 
1970,  Gilhs  9439  (FTG).  Monroe  Co.:  Big  Puie  Cay,  30  Apr  1958,  TraversllO (LL);  17  Feb  1991,  Orzell  & 

Bridges  15996  (LLj.  Cuba:  without  locality,  1860-1864,  Wright  2722  (MO).  Camaguey:  28  Oct  1909, 
S/iu/cr2803  (NY);  Matanzas:  Puerto  Escondido.  16  Apr  1994,  Acevedo  cl  al  6525  (NY).  Santiago:  rd.  to 

El  Morro,Jun  1943,  Bro.  Clemenle  2830  (NY);  uuhout  locality  Sep  1859-Jan  1860,  Wright  {s.n.  MO);  17 
Nov  1915,  Ekmar\  6611  (MO),  Dominican  Republic:  about  20  m  W  of  Santiago,  19  May  1969,  Liogicr 

15251  (NY),  Laguna  Ovictio:  1 8  Sep  1981,  Za  non  i  &  Mejici  16786  (MO).  La  Altagracia:  21  km  SE  Playa  El 

Macao,  13  May  1980,  Mcjia  &  Zanom  6527  (FTG),  Isla  Catalinita:  8  Oct  1981,  Zanoni  &  Mcj'ui  17126 
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(FTCNY).  Haiti:  vicinity  of  Jean  Rabol.  27  Jan-OFcb  I'-U'-IJx'onard&i  Ix'onard  128%  (MO).  JAMAICA. 
Si.  Mary  Parish:  5  m  |mi|  I  fom  Port  Maria,  10 Jan  1%0,  AJinns6132  (MO);  around  Circcti  Castle,  5 Jul 

IO(->3,  Cnishy  ct  ni  50*-)  (NY).  Puerto  Rico.  Cabo  Rojo:  Faro,  24  Dec  1 W8,  Nei,'ron-0)  ( ic  72^  72(t  (MIJ). 

Giianica:  Or)'  Forest.  1  Jan  l*-)Q8,  Ncs^ivn-Oyliz  '^C-iQ  (Ml!).  Isla  dc  Mona:  cainino  de  Sardinera  a  F'x'cro, 

28  May  lOQl.  Aeevctio  f-'  Snua  43=)'-)  (FTG).  Virgin  Islands.  St.  John:  21  |un  l'-)8'-),  Accvcdo  Rodni^iiej 
0027^1  (NY).  LESSER  ANTILLES.  AngiiiUa:  near  beach,  W  end  ol  the  island,  5  Feb  1985,  Howard  & 

Kvlhi\i  19004  (NY).  BAHAMAS.  Ackling  Island:  about  4  m  N  ot  Pinelield,  21  Feb  1975,  C.onvH  444(-)2 

(NY).  Andros:  May  1998,  Nc;i;r()/i-(>/-(  Jc  055  (ML)).  Anegada:  NW  part  ol  the  island.  8  ]ul  lOOO.  Siiiidi 
sn.  (FTG).  Cat  Island:  between  nolpliiii  Head  and  Zonicle  Hill,  22  Nov  1975,  Co  mil  46194  (FTG). 

Crooked  Island:  W  ol  Colonel  Hill,  20  A|ir  1971.  Willi.s  10009  (FTG).  Biniini  Island:  about  0.5  m  S  of 

Ferry  landing.  12  Jun  1904,  Stimson  709  (I.I.):  near  middle  ol  Cat  Cay,  lOJul  K)75,  Cornil  &■  ConvU 

45583  (FTti).  C.rcat  Abaco:  1:  end  ol  Wells  Cay,  25Jun  1975.  Correll  45501  (NY)  Grand  Babaina:  9  m 

ESH  oi  W  end,  23  Pec  1  ̂)08,  Lcwi.s  71 5  ]  (FTG).  Grand  Cayman:  1 1  Nov  1979,  CoiicU  &  ConvU  51034 

(FTG);  16  Aug  1938,  Kin^s  G.C.  3^5  (NY).  Great  Exuma:  m  marshland  near  Steventone,  7  Dec  1973, 

Correll  40770  (FTG);  F  of  Stuart  Manor.  9  Dee  197 .i  Cornil  40862  (FTG);  in  coppice  near  e,eori;e 

Town  airport,  9Jul  1978,  Cornil  490go  (FTG):  Far  Ba\'.  lO  May  1989.  Hou^^htou  10^)8  (MO);  Fartz  4003 

(IH'G). Great  Inagua:  18 Oct  1904,  Nn.s/i  t"v  Tayioi  1 149 (NY);  Union  Creel<,7  May  1970,  Hill 479 (FTG). 
SAN  SALVADOR:  SV:  end,  27-28  Nov  1907,  Wilson  7280  (NY).  Belize:  Cayo  Caulker,  25  Jun  1981, 

Wlii(e/oi)t(l  ?320  (MO).  TurncfTe  Island:  28  Feb  1942,  ff^t^ler  42-6  (FF).  Gallows  Point:  N  end.  1  ]  Oct 

l'-)77,jcni;:efl  c-lvcs  1 1 17  (MO).  Water  Cay:  25  Mar  1907,  Dvi'vei  e!  U  I.  678  (MO).  Mexico.  Quintana  Roo: 

Wof  Puerto  Morelos,  4  May  1982,  Davuhc  cl  id.  20049  (FF);  ['laya  Puerto  Morelos,  hilcz  ̂   (Mhrcra 
10794  (MO).  Venezuela.  Parquc  NacionalMorrocoy:ca.  5  km  NF.ol  Chichii  niche.  19May  1984.  ImOIIi  re; 

925  (MO).  BRAZIL.  Pernainbuco:  Fernando  de  Noronha,  1887.  RnUcx.  I  co  &  Rama^i^c  86  (K). 

Commoi]  names  and  uses  — Qlack  toix'h'  (Bahamas,  Belize,  Flori(da,  Puerto  Rico 

&  Virgin  Islands); 'Black  candlewood' (Cayman  Islands); 'Cubraprieta' or 'Rom pe 

machete'  or  'Vibona"  or  Jayajabico'  or  'Yayajabico'  (Cuba);  'Candlewood'  (Lesser 
Antilles); 'Tea' or 'ManglilkV (Puerto  Rico&r  Virgin  Islands). 

The  wood  is  resistant  to  rot  and  has  been  used  lor  posts  and  torches  (Kimber 

1988;  Little  et  al.  H)74;  University  ol  the  Virgm  Islands  2002).  Native  people 

Irom  Martinicjue  used  boughs  of  E.jiulicosu  lor  torches  during  late  1600s,  and 

by  1930s  the  natives  were  still  using  it,  thus  contributing  to  the  species  decline 
in  that  island  (Kimber  1988).  The  bark,  fruits,  and  the  resin  have  diuretic  and 

astringent  properties  and  are  used  to  treat  inflammation  of  the  kidney  and  blad- 
der, and  blennorrhoea  (Liogier  1990).  The  leaves  are  parched  and  ground  for 

treating  skni  sores  (University  of  the  Vii-gin  Islands  2002).  Other  uses  include 
treatment  ol  hemorrhoids  and  measles,  and  use  as  a  styptic. 

The  leaves  and  Iruits  ol  li. Jruiuosa  are  used  as  a  source  of  food  by  a  lew 

animals.  The  leaves  represent  3.5%  of  the  rock  iguanas' diet  on  Anegada,  British 
Virgin  Islands  (Mitchell  1999).  The  fruits  are  consumed  by  the  Florida  Key  Deer 

(Dooley  1975),  a  Federal  Endangered  mammal,  and  by  the  threatened  white- 
crowned  pigeon  during  nestling  (Bancroft  &  Bowman  1994). 

Conservation  .statu.s.— Threatened  in  Florida  (www.plantatlas.usl.edu/ 
browse2.asp?family=RUBIACFAF). 

Erithalis  harrisii  Urban,  Symb.  Ant.  5:514. 1908.  Tvph:  JAMAICA;  near  Troy,  30June  1904 

(1 1),  H(U  ri,sS74.Hl,l-:CTOTYPH:  NY  00115115,  here  desij;natcd). 
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Shrubs  or  small  tree  to  3-7.5  m  tall,  the  branches  puberulent.  Leaves  glossy  above, 

scabrous  below,  thick;  the  blades  obovate-oblong  to  elliptic-oblong,  4-10.9,  b7- 

6  cm;  the  petioles  1-1.9  cm  long.  Inflorescences  panicle,  axillary  or  terminal,  the 

branches  puberulent;  bracts  1-2,  0.9-2.8  mm.  Flowers  fragrant,  pedicellate. 

Hypanthium  globose.  Calyx  and  hypanthium  glabrate,  calyx  5-denticulate,  0.5 

mm  long.  Corolla  white,  4-4.8  mm  long;  lobes  5,  recurved.  Stamens  5;  filaments 

white,  the  base  densely  puberulent,  1.3-4  mm  long,  as  long  as  or  3/4  as  high  as 

the  style;  anther  yellow,  linear,  1.5-2.5  mm  long.  Style  2.3  -4.5  mm  long.  Stigma 

of  5-8minute  lobes.  Fruit  globose,  green  when  immature,  turning  red  to  dark- 
red  when  mature  or  pmk. 

Distribution  and  ecology.— This  species  (Fig.  12)  is  endemic  to  the  moun- 
tains of  Jamaica.  It  is  found  in  a  tew  localities  of  woodland  margins  on  rough 

limestone.  It  grows  on  rocky  banks,  at  500-800  m  elevations. 
Conservation  status.— This  taxon  is  listed  under  the  2003  lUCN  Red  hist  of 

Threatened  Species  and  considered  a  low  risk  species,  subcategory:  n  t  (WCMC 1 997). 

Specimens  examined.  JAMAICA:  near  Troy,  30  Jun  1904  (fl),  Harris  8743  (NY);  syntypes:  |NY 

(00115114),  US].  Trclawny  Parish:  IJan  IQC)Q(fl).  Nc^rdn-Ortiz789(M\J}, 7Q1  (MU)44  Aug  1963, Crosby 

&  Anderson  1196  (LL);  Ramgoat  cave.  N  of  Albert  Town,  29  Jul  1962,  h),s/u-ri^  42935  (NY).  St.  Ann 
Parish:  Mount  Diablo,  12Jul  1989.  Ncshcl  h  &  Scott  078  (MO);  road  to  I  lollymount,  21  Sep  1962,  Adams 

11680  (MO).  Clarendon:  30  Sep  1912.  Hams  1 1227  (MO). 

Erithalis  odoriferajacq..  Select.  Stirp.  Amer.  Hist.  72,  pi.  173  (i  ig.  23:  flower  &  fruit). 
1763.  lirtthalisfntticosa  1.  van  odonjera  (Jacq.)  Gnsebach,  Fl.  Brit.  \\T,  336.  1861.  ErithaUs 

jrutuosa  L.  subsp.  odorilera  (Jacq.)  Steyermark,  Fl.  Venez,  9;869.  1974.  Untbalisodorata  Ral., 

SyK'a  Tellur  123. 1838.  (LncTOTYPF.;Jacquin,  Martinique.  Plum.  ic.  249,  [  .2.,  here  selected). 

Erithalis  rotundaia  Griseb,,  Mem.  Amer  Acad,  Arts  2,8:507. 1862.  Tvn::  CUBA:  Monte  Verde, Jan- 
Jul  1859,  Wrijiiit  J26S(iJ:cnrrYP[;:GOET!,  here  designated);  ibid,  WrixlK  1267  (SYNTYPES:  GOHT!, 

MOD;  ibid,  Wright  ]268|syntyi'H.s;  MO!  (2  copies),  NY!  (2  copies)]. 

Large  shrubs  or  small  trees  to  1-8  m  tall,  the  branches  glabrous.  Leaves  glossy, 

leathery  and  thick  or  papery;  the  blades  obovate-oblong  to  elliptic-oblong,  6- 

13.  3-7.7  cm;  the  petioles  0.05-3.2  cm  long.  Inflorescences  cymose,  axillary,  9- 
9.7  cm  long,  the  branches  glabrous;  bracts  minute  to  2.2  cm  long.  Flowers  sweet 

fragrant,  pedicellate.  Calyx  and  hypanthium  glabrate,  calyx  0.5-1.1  mm  long. 

Corolla  Vv'hite,  3.9-9  mm  long;  lobes  5-7,  straight,  rarely  recurved.  Stamens  5-7; 

filaments  white,  the  base  glabrous  or  with  scattered  hairs,  1.5-5  mm  long;  an- 

ther yellow,  linear,  2-5  mm  long.  Style  1.2-8  mm  long.  Stigma  of  5-8  minute 

lobes,  rarely  bi-lobed.  Fruit  a  drupe,  globose,  dark-purple  when  mature. 
Distribution  and  ecology. — The  Bahamas,  Greater  and  Lesser  Antilles,  and 

Caribbean  coast  of  Venezuela. 

Erithalis  odorifera  (Fig.  13)  grows  near  the  beach,  on  sandy  coastal  thick- 

ets, coppice,  along  the  road,  and  from  sea  level  to  ̂ 300  m  in  elevation;  occurring 
solitary  to  abundant.  This  species  is  very  distinctive  m  the  Lesser  Antilles,  and 

according  to  Sandwith  (1938),  "it  appears  to  replace  E./j'ut  icosd"  in  most  of  these 
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Fi6. 12.  Eritbalis  harrisii.  A.  Portion  of  a  small  tree  with  glossy  leaves  (arrows).  B.  SEM  of  the  style  and  stamens.  Bar  = 

lOOOpm.  C.  Inflorescences  with  immature  fruits,  flowers  in  anthesis,  and  flower  buds; note  the  recurved  corolla  lobes. 

(Photos  A  &  C  taken  in  Trelawny  Parish,  Jamaica). 

islands.  When  it  m-crlaps  in  distribution  with  E.fruticosa,  individuals  with  in- 

termediate characters  are  formed,  bridging  the  taxonomic-diagnostic  charac- 
ter between  these  two  species. 

Specimens  cxaminctl,  BAHAMAS.  Andros:  S  of  Maiclcnliair  C^^oppicc,  24  N4ay  10Q7,  Vincent  etal7784 

(MU);  May  19Q8,  Nci^ivn-Oiliz  h'^4  IMU).  Great  Abaco:  1  ubbcrs  Quarters  Cay,  4  Jul  74,  Condi  el  al 

42568  (FTG).  New  Providence:  Lake  Cunnmj^ham,  2=5  Sep  W(r,^.  /'n/ie/ioe  (bar  code  000162,  FTC).  St. 

Kitis:  18  jun  1044,  Hand  280  (MO).  CUBA:  186  =i,  \\-'rit;/i(  1800  (NY);  26  Aug  180  5,  Comh  '^38  (NY). 
nOMINICAN  REFHIBMC.  liarahona:  Boca  cle  Maiiiel.  20  Ma\-  1081,  Zanoui  ci  ui  13514  (MO,  NY).  El 

Seibo:  Los  I  laitises,  20  |uii  1082,  Zanoni  et  al,  21105  (NYJ.  La  Altagracia:  i.aguna  l^avaro,  20  Apr  1081, 

Ziinoni  ct  til.  (FTCl).  HAITI:  without  locality,  14  Aug  100  3,  Nash  431  (NY);  W  ol  jereinie,  28  Dec  1941, 

Mold  ikl_i;e  023  (N  Y  );vici  nil  yot  Si.  l.ouisclu  NorLl,7  Apr  1020,  l^cor.aixl&i  Icoituid  M508tNYl  Puerto 

Rico.  Arccibo:  i5ari-io  Rio  ,'\rriba,  Rio  Abajo  Forest  Rescrxe,  6 Jul  1994,  Axdrodct.  al.  7928.  Cabo  Rojo: 
titianiqullla.  La  Mela,  near  the  ocean, Jan  1090,  Ncv^wnOrtiz  700  (MU).  Rio  Grande:  Barrio  Zarzal, 

Piinta  Picua,  2 Jun  1002,  l'nHloy&  Rivcni  47072  (I'TCiJ.  Isia  Vieques:  Sun  Bat  ILill  Moon  Beach,  26 
Nov  1981,H((n.se(i  ct  n(  0461  (FTG).  US  VIRGIN  ISLANDS.  Si.  John:  21  Jan  1001,  Atcvciioet  al.  3988 

(NYJ;Jumbic  Beach,  L7Jun  1084,  Mori  ct  al.  16504  (N^'),  LESSER  ANTILLES.  Dominica:  Bataka  area, 

lOJan  1994,  Higgim  102  (N^■j;  Urand  Bay,  near  point  (,:arib,  27 Jul  1964,  Wilbu  r  c(  ol.  8020  (MO);  near 
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Fig.  13.  fr/f/;fl//s  odorifera.K.  Habit  of  an  immature  shrub.  B.  Flowers  in  anthesis;  note  the  variation  of  corolla  lobe  num- 

ber. CSEM  of  the  style  and  stamens.  Bar  =  lOOOf^im.  (Photos  A  &  B  taken  on  Bequia  island,  St.  Vincent  and  the  Grena- 

dines, Lesser  Antilles). 

Ansedumc  on  the  northern  coast,  11  Aug  1964,  Wi/lniret  al.  8304  (MO,  LL);  BluiTs  leading  down  to 

L'Anse  Noire,  16Jul  1964,  Wilbur  el  al.  7517  (I.I.,  MO);  St.  Andrew  Parish,  28  Aug  1992,  Lee  57  (NY);  St. 
David  Parish,  12  Mar  24751,  Hill  24751  (NY).  Guadaloupc:  without  locality,  1894,  Lcc  2557  (NY);  6 

Aug  1973,  Sc(.s'(  re  &jcremiel861(MO).  Martinique:  without  locality,  1879,  Duss945(NY).  St.  Vincent 

and  the  Grenadines:  along  the  road.  Jan  2000,  Nci^ron-Ort  iz  800  (MU):  Negron-Ortiz  807  (MU). 

Common  names  and  uses.— 'Scented  blackcorch'  (Bahamas,  Puerto  Rico);  'Bwa 
flanbo'  or  'Bwa  chandel'  or  'Flambeau  noir'  or  'Bois  chandelle'  or  'Bois  flam- 

beau' (Dominica,  Martmique);  'Parrot  apple'  (Tobago).  In  Dommica,  the  plant 

(part  not  specified)  is  used  as  a  drink  ('spirits'),  and  the  twigs  as  charms  against 
spirits/ witches  [label  data,  Higgins  102  (NY)]. 

Erithalis  quadrangularis  Krug  &  Urb.,  Notizbl.  Konigl.  Bot.  Gart.  Berhn.  1:320. 
1897.  TYlMi;  JAM  AICA:  Manchester,  29  Apr  1896,  Harris  63J8(holotypE:  B-destroyed;  LliCTO- 
TYl'l-:  NY!,  here  designated). 



1592  BRIT.ORG/SIDA  21(3) 

Large  shrub  or  small  tree  to  3.5-9  m  tall,  the  branches  glabrous.  Leaves  leathery 

and  thick;  the  blades  oval,  ovate-clliptic,  8-21.5,  3.5-9.2  cm;  the  petioles  l-LQ 

cm  long.  Inflorescences  cymose-corymbose,  axillary  or  terminal,  5.25-11.5  cm 

long;  bracts  3.5-10.4  cm  long.  Flowers  fragrant,  pedicellate.  Calyx  and  hy- 

panthium  glabrate  or  puberulent,  calyx  denticulate,  1-2.1  mm  long.  Corolla 

white,  turning  yellow,  6.8-12  mm  long;  lobes  6-8,  recurved.  Stamens  6-8;  fila- 

ments white,  V7.8  mm  long,  the  base  with  scattered  hairs;  anther  yellow,  lin- 

ear, 3,5-4.8  mm  long.  Style  4.5- fO  mm  long.  Stigma  of  5-8  minute  lobes.  Fruit 
subglobose. 

Dislrihutioi]  and  ecology— Erithalisquadrcin{^uhnis{F\g.  14)  is  endemic  to 
Jamaica  and  to  St.  Vincent  and  the  Grenadines.  Known  from  a  few  Jamaican 

parishes:  St,  Ann,  Clarendon,  Manchester,  and  from  Unity  Valley  district.  It  growls 
in  woodlands  on  limestone,  on  rocky  slopes,  along  roads,  from  sea  level  to  457 

m  elevation,  and  is  not  common.  Although  in  many  cases  morphologically  simi- 

lai-  to  /:.  ()(/()ri/crc;,  H.  qiiddi-angnlans  could  be  distinguished  by  longer,  wider 
and  thicker  leaves,  longer  inflorescences,  and  recurved  corolla  lobes. 

CAinscyvLilion  .stdfus.— This  taxon  is  listed  under  the  2003  lUCN  Red  List  of 

Threatened  Species  and  represents  a  vulnerable  species,  criteria:  Bl ,  2c  ( WCMC 1997). 

Spcciiiicii.sLwaininoJ.. JAMAICA.  Llniiy  Valley  Districc  bctwvcMi  Mmicaj^uc  and  Mt.  Diablo,  2  )ul  l%5, 

I'lVitoi  tLL),  Si.  Ann  Parish:  23  May  1%5,  Pnktoi  2M21  (W),  ]\)ugla.s  C:astle  District,  UJun  1076, 

iltoiuc  >.V  I'liH  loi  48107  (.NY);  Albion  Pen,  12  May  IQ^,  Harris  1201  ]  (NY).  Clarendon  Pari.sh:  22  May 

1^)12,  tian  i->{N\y,  IVckham  Woods,  May  1955,  Robertson  2t)05  (.NY):  Manchester  Parish:  Maiidcville, 

2L-23Sc]ilOt)8. /)'ri((()ii  3748(NY):New  Yveeti,  21-2],Scp  1908, /J/iilnn  3756  (NY);  Marshal  Is  Penn,  .30 

May  1959,  /'(,),(,>/-  1^078  (NY);  \'icinity  of  Marshalls  Penn  !:st.,  23  Apr  I9(M.  Kninn-r&^  Pnhior  1(182 
(NY);  25  Jul  1997,  Baricloini  ct  nl  1196  (MU).  Near  Manchester:  New  Crcoii,  24  A|ir  1896,  Hti/ri.s  6318 

(NY).  LESSER  ANTILLES.  St.  Vincent  and  the  Grenadines:  alon.i;  the  road,  jan  2000.  Ni;i.;i()ii-())  ( IC 
806  (ML)), 

Erithalis  salmeoides  Correll,J.  Arnold  Arbor.  58:49.  1977.  Type:  BAHAMAS.  Gri^.m 

iN.Aca'.A:  bctwi-cn  Conch  Shell  Ponit  and  lamer  1  lead,  )  .Aug  1975,  Correll  45897  (HOI. 01yi>i;: 
A!;  isOTYrr:  FTC3!). 

Shrubs  3-7.5  m  tall,  the  branches  glabrous.  Leaves  leathery  and  thick;  the  blades 

obovate  to  broadly  oval,  rounded  at  the  apex,  1.9-4.7,  1.2-3.8  cm;  the  petioles 

0.4-0.9  cm  long.  Inflorescences  cymosccymose-paniculatc,  axillary,  4.5-5.4  cm 
long,  glabrous;  bracts  variable  to  minute.  Flowers  fragrant,  pedicellate.  Calyx 

and  hypanthium  glabrate,  calyx  denticulate,  0.1-0.6  mm  long.  Corolla  white, 

1.7-4  mm  long;  lobes  4-5,  straight.  Stamens  4-5,  longer  than  the  style;  filaments 

white,  0.3-2,5  mm  long,  the  base  with  scattered  hairs;  anthers  ellipsoid,  0.2-1.9 

mm  long.  Style  0.5-2  mm  long.  Stigma  bi-lobed.  Fruit  orbicular,  dark-purple  or 
wliitish-pink. 

Disiribulioi]  and  ecology. — Bahamas  (^Fig.  15):  Great  Inagua,  Little  Inagua, 
Mayaguana;  TuiTs  &  Caicos;  Dominican  Republic,  Jamaica,  and  Cuba. 

Thisspccics  is  morphologically  variable.  In  the  southern  Bahamian  islands. 
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Fig. 14.  Erkhalis quadrangularis  (/'rocfor  26422)  from  St.  Ann  Parish,  Jamaica. 

the  species  is  reported  as  a  low  shrub,  but  in  other  areas  it  is  taller  in  habit  and 

morphologically  (e.g.,  leal  size  and  shape,  ini  lorescence  length)  indistinguish- 
able from  E.  fruticosa,  except  for  the  position  of  the  anthers  with  respect  to  the 

stigma  height  and  the  bi-lobed  stigma  (vs.  stigma  of  5-8  minute  lobes,  stamens 
positioned  <  than  the  style,  in  E.Jruticosa).  In  the  molecular  data  phylogeny 
several  specimens  of  E.  salmeoides  are  placed  in  a  polytomy  with  E.Jruticosa, 
suggesting  a  close  relationship  or  hybridization  between  these  species. 

Representative  specimens  examined.  BAHAMAS.  Great  liiagua:  Nov  1890,  HilLluo^k  .vn.  (MO),  Salt 

Point  Hill,  15  Dec  19Q7,  Freid  97-093  (MU);  12  Oct  1904,  Nash  &  Taylor  949  (NY);  between  Conch 

Shell  Pomt  and  Lanter  Head.  3  Aug  1975,  Covrcll  45897  (Isotypc  FTG);  near  Smith's  Thach  Pond,  be- 
tween Conch  Shell  Point  and  Lanter  Head,  23  Jul  1976,  ConcU  47475  (FTG,  MO);  near  entrance  to 

Flamigo  Reserve.  27  Jul  1976.  Condi  47565  (FTG).  Little  Inagua:  Moujean  Harbor,  17  Jul  1976,  Corrdl 

47351(FTGJ.Mayaguana:Sof  Low  Point  Bay,  8  Feb  1973,  Pmctor&Gi  ((is  33173 (MO).  Turks  &Caicos: 

Pme  Cay,  24  Jan  1993,  Raven  28205  (FTG,  MO,  NY);  Salt  Cay,  Long  Bay  Point,  13  Jun  1979,  Buden  23 

(FTG);  Providenciales,  16  Dec  1975,  Correll  46406  (FTG,  NY);  17  Dec  1975,  Corrdl  46445  (FTG,  NY). 

Grand  Turk:  Mount  Wisdom,  20  Dec  1975,  Correll  46558-A  (FTG,  NY).  CUBA.  Southern  Baracoa:  17 

jul-4  Aug  1924,  h'rc.  Leon  12413  (NY).  DOMINICAN  REPUBLIC.  Monte  Crisio  Prov.:  Fl  N'lorro  de 
Monte  Cristo,  19  Jul  I98ljudd  ot  al.  2992  (FTG,  NY).Janiaica.  Pedro  Bluff:  honeycombed  limestone, 

9Jul  1907,  Harris  9718  (NY). 

Erithalis  vacciniifolia  (Griseb.)  Wright,  Anal.  Acad.  Ci.  Habana  6:126. 1869.  chione 
vcjccinii/o/itiGriseb., Cat.  PI.  Cub.  133. 1866.  Eri thai Ls/riUi tosdL.subsp.  vacci irUjolia  (Griseh.) 

Borhidi,  Bot,  Kozlem.  58T77.  1971.  TYPE:  CUBA:  Baracoa,  1860-64,  Wright  2719  (holotype: 
G0ET!;SYNTYPH:K!). 
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Fig.  15.  Erithalis  salmeoides  {Raven  28205)  from  Pine  Cay,  Bahamas. 

Prostrate  or  creeping  shrub  to  1  m  tall,  tlie  branches  glabrous  or  puberulcnt. 

Leaves  glossy,  leathery  and  thick;  the  blades  obovatc  or  broadly  oval,  1.1-4,7, 

0.8-l.Q  cm;  sessile  or  short-periolate,  the  petioles  to  0.3  cm  long.  Inflorescences 

cymose,  or  cymose-paniculare  or  solitary  flowers,  axil  lar\';  bracts  minute  up  to 
2  mm  long.  Flowers  Iragrant,  pedicellate.  Calyx  and  hypanthmm  glabrate,  ca- 

lyx denticulate,  0.5-0.8  mm  long.  Corolla  white,  2,5-5.5  mm  long;  lobes  4-6, 

straight.  Stamens  4-6;  iilaments  white,  0.3~3.6  mtn  long,  the  base  with  scat- 

tered hairs;  anther  yellow,  linear  to  ellipsoid  or  oblong,  1.2-2.8  mm  long.  Style 

1.2-5.2  mm  long.  Stigma  ol  5-8  minute  lobes.  Fruit  globose,  dark  purple  to  blackish. 

Distribution  and  ceo /ot^y.— Cuba  and  Dominican  Republic  (Fig.  16)  (Isla 

Beata,  collected  in  1950,  but  not  re-collected  since  then).  Found  growing  on 
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Fig.  16.  Erithalis  vacciniifoliafrom  Dominican  Republic,Greater  Antilles.  A.  Habit.  B.  SEM  of  the  style  and  stamens  {Delprete 

7551  NY).  Bar  =  1000|am,  (Plioto  A  was  taken  by  Piero  Delprete). 

coastal  thickets, on  limestone  hills  or  coastal  cliffs,  sandy  beach,  and  in  depres- 
sions 111  limestone  rock.  Common. 

Specimens  examined.  BAHAMAS.  Andros:  18  .Aug-  10  Sep  1906,  Brtitc  5152  (NY).  CUBA.  Santiago:  10 
Mar  1938,  Bro.  Clementc  2352  (GHJ;  oeste  dc  la  playa  de  Zuragua,  Oct  1950,  Huo.  Clcmcnie  & 

C/u7,sogone7434(GH);7Novl917,  JifcmiinSZlUGl  I):  mMoiTo,  10  Mar  19.38.  Biu  Clcmcnfc  2351  (GH); 

Siboney,  18 Jul  1953,  Bw.  Alain  &  Lopez  i-igucira  305&  (GH):  near  Siboncy,  Apr  1949,  Bni  Clcmcnie 
6557  (GH,  NY);  Hi  Dudosa,  Pilon,  Jul  1949.  Bro.  Ahiin  1099  iGl  1):  May  1947,  Bro.  Leon  22794  CGI  1); 

vicinity  of  Baracoa,  1-7  Feb  1902,  Pollard  et  al.  212  (Gl  I);  near  Santiago,  13  Apr  1902,  tiamillon  233 
(NY).  DOMINICAN  REPUBLIC:  E  of  ciudad  Trujillo,  on  road  to  Boca  Chica, Cancedo  beach,  Dec  1952, 

Bro.  Au\^usto  455  (NY);  1  Apr  1958,  Moore  7578  (GH).  Barahona:  N  end  of  Beatu  Island,  9  Aug  1950, 

Howard  12416  (GH);  Caucedo,  15  Feb  1964.  Bro.  Augusta  1362  (NY). 

FXCLUDHD  TAX A 

Illegitimate  names  include:  trifhd /is ohovtUaForst.,Hrif/uj/i,s(imonSpreng.,  and 
Erithalis  polygama  Forst.  var  timonii^.s  Willd.,  all  of  which  are  synonyms  of 
Timonius  timon  (Spreng.)  Merr  var  timon  (Darwin  1993).  Erithalis  unijlora 
Gaertn.  is  Po/yphragmon  minus /K.  Rich.c.x  DC,  a  description  based  upon  a  fruit 
of  unknown  origin  (Standley  1934),  and  EnthaUs  cymosa  Forst.  is  Timonius 
forsteri  DC  (Candolle  1830;  Lioger  1962).  Erithalis  pentagonia  DC  is  synonym 
of  Dcndropanax arboreous (L.)  Dec.  &  Pkmch;  Araliaceae),  described  from  Cuba 
(Liogier  1962;  Standley  1934). 
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RESUMEN 

Se  describe  e  ilustra  una  nueva  especic  de  Arecaceae  (Aiphancs  stcrgiosii  M.  Nino,  Dorr,  &  F.  W.  Staui ler), 

y  se  presenta  una  clave  para  distinguir  entre  la  nueva  especie  con  especies  relacionadas.  Asi  mismo, 

se  mencionan  aspectos  ecologicos  y  geogralicos  de  su  distribucion. 

ABSTRACT 

A  new  species  ol  palm  (Aiphanes  siergiosii  M  Nino,  Dorr,  &  EW.  Staufler)  is  described  and  illus- 
trated, and  a  key  is  given  to  distinguish  this  new  species  Irom  related  ones.  In  addition,  information 

IS  provided  on  the  ecology  and  geographical  distribution  ol  this  new  species, 

INTRODUCCION 

El  genero  Aiphanes  Willd.  (Arecaceae)  tiene  amplia  distribucion  en  el 

neotropico  con  su  centro  principal  de  diversidad  en  el  oeste  de  Colombia  y  Ec- 
uador (Borchsenius  y  Bernal  1996).  Hasta  los  rnomentos  se  conocen  23  especies 

de  este  genero  (Borchsenius  y  Bernal  1996;  Bernal  2001).  En  la  revision  de 

Borchsenius  y  Bernal  (1996)  solaniente  A.  aculcata  Willd.  fue  reportada  en  Ven- 
ezuela y  localizada  en  los  estados  Baruias,  Delta  Amacuro  (localidad  tipo  del 

sinonimo  A.  orinocensis  Burret),  Miranda  (localidad  tipo  de  la  especie)  y  Sucre. 
En  el  neotropico,  A.  aculeata  se  distribuye  desde  Trinidad  y  Venezuela  hasta 
Bolivia  y  Brasil  (Henderson  et  al.  1995). 

Recientes  exploraciones  botanicas  por  los  Andes  de  Venezuela,  Uevadas  a 

cabo  por  la  Universidad  de  l^os  Llanos  Occidentales  "Ezequiel  Zamora" 
(UNELLEZ)  y  el  Smithsonian  Institution  de  Washington,  DC  (U.S.A.)  en  el  Parque 
Nacional  Guaramacal,  han  dado  como  resultado  el  hallazgo  de  una  nueva 

especie  de  Aiphanes  para  la  ciencia,  asi  como  nuevos  registros  de  distribucion 

SIDA21(3):  1599-1606. 2005 
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dc  palmas  para  la  region  andina  venczolana  tDorr  ct  al.  2000).  El  Parquc  Nacio- 
nal  Guaramacal  esta  uhicado,  cntre  los  cstados  Portugucsa  y  Trujillo, 

coordenadas  Q"2r-9°02' latitud  Norre  y  70°  00-70°15'30"  longitud  Oeste  (Cucl  lo 
y  Romero  IWQ;  Dorr  et  al.  2000). 

Aiphanes  slcrgiosii  M.  Nino,  Dorr,  &  HW.  Staullcr,  sp.  no\'.  CFig.  l).  TiPO:  VFNF.ZU- 
l:L,A.  PoRTl  ul'HSA.  Muiiit  ipid  .^ucrc:  Pari|ue  Nacimial  Ciuaramacal.  "La  (.".onccpcion"  (Coord. 
UTM  19-382.173  E  y  1.033.526  N).  1700  in.  Hie  2000.  M.  i^ino  &  R  Stciy,ios  MM  (llOLOriPO: 
PORT;  iHvnrds:  K,  LIS,  VF.N,  Z-ZT). 

Oillcn  a  .A,  iindcn'hinti  habitusolitaro,  ioliisglabri.s,  costa  proiiiinente  in  supciiiciebusainbabus  lolii, 
IX'cluiKiilo  niaj^is  aiiu,ustiorc  t3-'5  vs.  7-8  mm  lato  ba.sl).  scpalis  lloris  pislillatae  brevioribus  (1-2,5 
mm  \'s.  15-7  mm  longis)ct  margimbu.s  semper  timbiiati.s-aclprcssis. 

Palma  solitaria  dc  hasta  t>  m  de  altura.  TaUo  densamcnte  espinoso,  2-4  m  de 

altura,  3-4.^  cm  de  diamctro;  cspinas  pardo-negruzcas,  agrupadas  en  el  centro 

del  entrenudo,  con  espinas  aplanadas,  grandes  y  pequenas  de  l-Q  cm  de  largo, 

base  estrecha  dc  0.5-2  mm  t|uc  sc  reduce  a  una  acicula  a  partir  dc  la  parte  me- 

dia, generalmente  descendentes.  Hojas  4-8  por  planta,  ligeramente  arqueadas; 

vaina  foliar  de  18-20  x  3-3.5  cm,  con  indumcnto  blanquecino,  espinas  similares 

a  las  del  rallo,  0.2-8cmde  longitud,  la  base  ligeramente  cubicrra  con  indumento 

de  la  vaina  o  completamente  lisa  y  brillante.  Peciolo  de  20-  30  cm  de  longitud, 
glabro,  espinas  largas  en  la  base,  hasta  9  cm  de  longitud,  muy  pocas  y  pequenas 

en  el  a]:)ice.  Raquis  de  85-^5  cm  de  longitULl,  dorsalmente  costado,  de  4-Ci  mm 
de  ancho  en  su  parte  media,  cara  adaxial  con  ninguna  o  mtiy  pocas  espinas, 

cara  abaxial  siempre  con  espinas,  progresix'amente  de  menor  tamano  y  cantidad 
hacia  el  apice;  espinas  aceri(c)rmes,  negras,  dispersas,  algunas  con  indumento 

blanc|uecino  en  la  base,  hasta  3.5  cm  de  longitud.  Pinnas  .18-24  por  lado,  insertas 

en  grupos  de  3-6.  Pinnas  mediales  dc  10-25  cm  dc  largo  y  5-8.5  de  ancho,  el 

apice  glabro  por  am  bas  caras,  casi  siempre  con  0-4  espinas  dispersas  en  el  nervio 

central  de  la  haz,  hordes  laterales  lisos,  glabros  o  con  espinas  dispersas  de  i-3 
mm  de  largo;  apice  truncado,  proyeccion  distal  sobresalicndo  en  una  cauda  de 

5-25  mm  de  largo,  con  algunas  espinas  presentes  muy  delgadas  de  1-4  mm  de 

longitud;  nervio  medio amaril lento  y  prom inen teen  la  haz  y  el  envcs, con  0-15 

espinas  en  las  nervaduras  dc  la  haz  de  5-15  mm  de  largo,  el  envcs  sin  espinas. 
Pinna  apical  casi  siempre  partidaendoslproductode  laaccion  del  vientotucrte) 

oentera,con  horde  apical  praemorso,  15-25  cm  de  longitud  y  15-24  cm  de  ancho, 

glabra,  con  10-12  nervios  prominentes  por  ambas  caras,  y  0-3  cspinas  de  5-15 

mm  de  longitud.  Intlorescencia  interfoliar,  pendula,  1-ramil  icada;  profilo  inserto 
desde  la  base  del  pediinculo,  aplanado,  glabro,  hasta  45  cm  de  longitud  y  1.4  cm 

de  ancho;  bractea  del  pedtmculo  ligeramente  tomentosa,  con  algunas  espinas 

negras  dispersas,  90-120  cm  dc  largo  y  4-5  cm  de  ancho;  pcdunculo  terete,  de 

100-120  cm  dc  largo  y  3-5  mm  dc  diamctro  en  la  base,  cubicrto  con  espinas 

pardo-negruzcas  pequenas  y  cilindricas  de  5-20  mm  de  largo,  con  indumento 
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1mm 

Fig.  1  .AiphanesstergiosiiM.Hm  et  al.  A.  Apice  de  una  hoja  (la  mayoria  de  los  apices  eventualmente  se  presentan  divididos, 

probablemente  por  factores  ambientales).  B.  Parte  media  de  una  hoja.  C.  Base  de  una  hoja.  D.  Flores  estaminadas  y 

pistiladas.  E.  Flores  estaminadas.  F.  Fruto.G-l.  Anteras.J.  Pistilodio. K-L. Sepalos  de  una  flor  estaminada  (todo  basado 

enNino&StergiosT431,\iS). 
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lerrugineo  dispcrso;  raquis  hasta  35  cm  cic  longitucl,  dcnsamcnrc  ferruginco- 
tomcntoso,  dccrccicndo  en  grosor  desdc  4  mm  en  la  base  a  1  m  m  en  el  apice,  con 

espinas  dc  5-12  mm  dc  longitud  decreciendo  en  tamano  \'  cantidad  hacia  el 

apice  del  rac|uis;  raquillas  con  espinnlas  pardo-negruzcas,  dcnsamcnte 
tomentosas,  prcscnta  una  bractca  muy  delicadas  y  caedizas en  su  base;  raquillas 

basalcs  de  20-45  cm  de  largo  y  0.7-1  mm  de  grosor  en  su  parte  media,  espinas 
en  la  base,  con  triadas  insertas  cercanas  a  la  base  hasta  2/5  de  la  raquilla,  luego 

flores  estamniadas  hacia  el  apice;  raeinUlas  apicales  dc  5-12  cm  de  largo,  sin 
espinas,  con  1  lores  estami nadas  en  diadas,  estrechamente  cercanas  o  lormando 

pares.  Flores  estaminadas  blancas  a  violeta  claro,  superliciales,  ligeramentc 

snmergida  dejando  una  pequena  conca\'idad;  sepalos  imbricados,  0.1-0.2  mm 

connadcis  en  la  base,  luego  libres,  0.5-1  mm  de  largo;  petalos  libres  de  1.2-1.9 

mm  de  largo;  estambrcs  6,  lilamentos  de  0.8-1.2  mm  dc  longitud;  anteras  con 

0.5-0.(T  mm  dc  longitud  y  0.4-0.6  mm  de  ancho,  dorsitijas,  blancas,  dehiscentes 

longituduialiuente  \'  a  los  ladoscle  cada  tcca.conectivo  claro;  pistilodio  rugoso, 

piramidal,  de  0.3-0.4  miu  dc  altura;  polcn  ovoidco,  monosulcado.  Flores 

pistiladas  purpura  eu  la  antesis;  sepalos  1-2.5  mm  de  longitud,  libres, 

imbricados,  glabros,  fimbriado-adpreso  por  los  bordes;  petalos  3-4.5  mm  de 
largo,  connados  ca.  hasta  la  mitad  de  su  longitud.  o  ligeramente  mas  arriba, 

valvados,  lobulos  triangulares;  pistiloglabro,  liso,  piramidal,  unicuspidado,  de 

2-3  nun  dc  longitud;  anillo  estaminodial  2-3  mm  dc  alto.  Fruto  globoso  rojo  o 

naranja,  epicarpo  liso  y  bri Haute,  caedizos,  con  10-15  mm  dc  diamctro. 

DLs;ri/nu'i()n  y  ccolo\!^ki.~AiphLincs  stcrgiosii  es  unicamente  conocida  del 
lugar  tipo,  en  la  vertiente  sur  del  Parque  Nacional  Guaramacal  entre  1600  y  2000 

m.  La  comunidad  de  palmas  posee  mayor  densidad  a  2000  m,  donde  el  suelo  es 

poco  profundo,  arenoso  y  el  bosquc  es  mas  abierto  por  los  luertes  vientos  que 

dominan  en  la  zona.  El  bosque  donde  habita  es  de  montafia,  humedo,  siempre 

verde,  pluriestratil icado,  con  abundantes  cpifitas  y  arboles  de  hasta  25  m  de 

altura.  La  intervencion  humana  es  muy  escasa  dado  lo  inaccesiblc  del  sitio,  solo 

hay  evidencia  de  cazadorcs  csporadicos. 

El  truto  de  Aiphancs  stcr^wsii  es  consumido  por  animales  silvestrcs  del 

bosque,  seguramente  por  pequenos  y  medianos  mamilcros,  dadas  las 
caractcristicas  de  las  mordidas  en  rcstos  de  Irutos  cncontrados  en  el  suelo, 

ademas  de  algunas  huellas.  Como  es  de  suponer,  la  dispersion  de  las  semillas  la 

realizan  estos  animales  y  algunas  aves  de  gran  portc,  como  tucanes.  Al  observar 

el  sitio  donde  deberian  caer  los  frutos,  se  aprecia  que  incluso  las  semillas  son 

consumidas  totalmentc  y/o  transportadas.  Como  indica  Utrera  (1999),  la 

mastof auna  del  Farquc  Nacional  Guaramacal,  asociada  a  los  bosques  montanos, 

se  caractcriza  por  el  predominio  de  especics  de  habitos  alimentarios 

primordial  men  tc  I  rugivoros.  Sin  embargo  se  pucde  apreciar  bucna  regeneracion 

dc  la  especie,  dado  que  se  observan  pequcnas  plantas  dispersas  en  el  area. 
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Nomhre  vulgar— macanilla. 
Relaciones  taxonomicas.—Hasta  los  momentos  la  unica  especie  reportada 

para  el  genero  en  Venezuela  es  Aiphanes  aculeata,  la  cual  se  puede  distinguir  de 

A.  stergiosii  por  formar  colonias  en  tierras  bajas  entre  100-500  m,  ademas  de 
poseer,  hojas  grandes  con  mas  de  2  m,  foliolos  tricuspidados  y  f  lores  amarillentas. 
Las  especies  mas  relacionadas  se  encuentran  en  la  region  de  los  Andes 
Occidentales de  Colombia, entre  ellas  estan:  A.  Undeniana  (H.  Wendl.)  H.  Wendl, 

A.  hirsuta  Burret,  y  A.  erinacea  (H.  Karst.)  H.  Wendl. 

Aiphanes  lindeniana  es  probablemente  la  especie  que  mayor  afinidad  tiene 
con  A.  stergiosii,  ademas  de  compartir  habitats  similares,  poseen  caracteres 

comunes  como  la  inflorescencia  1-ramificada,  espinulosa,  con  flores  violeta  o 
blancas  y  fruto  globoso,  naranja  o  rojizo.  Se  pueden  distinguir  principalmente 

por  el  aspecto  que  tiene  A.  lindeniana  deser  mas  robusta  y  tener  abundantes  y 
densas  espinas,  con  tendencia  a  formar  colonias  cespitosas,  aunque  se  puede 
presentar  solitaria.  Las  caracteristicas  mas  resaltantes  que  la  separan  de  A. 
stergiosii  son  el  indumento  ferrugineo  en  el  peciolo  y  raquis  de  la  hoja;  los  foliolos 
con  indumento  y  finamente  espinuloso  por  el  enves;  las  espinas  pequenas  y 
abundantes  en  los  bordes;  los  nervios  principales  espinosos,  prominentes  solo 

por  la  haz;  y  el  enves  pubescente  a  espmoso.  El  pedrmculo  de  la  inl  lorescencia 

de  A.  lindeniana  es  grueso  (7-10  mm  de  diametro)  y  con  gran  densidad  de 

espinas  grandes  (2-4.6  cm  de  largo);  las  flores  pistiladas  son  evidentemente  de 
mayor  tamano  (hasta  7  mm  de  longitud),  los  sepalos  en  sus  bordes  son 

ligeramente  fimbriado-adprcsos  (no  muy  evidente);  el  ovano  ovoide  a 
subgloboso;  el  polen  es  casi  siempre  globoso,  con  la  exina  finamente  reticulada. 
No  logramos  ver  el  holotipo  de  A.  lindeniana,  pero  si  examinamos  algunos 
especimenes  referidos  por  Borschenius  y  Bernai  (1996)  (ver  el  Apendice  1). 

Aiphanes  stergiosii,  en  todas  las  colecciones  realizadas  en  Venezuela,  se  le 
ha  observado  solitano;  el  raquis  de  la  hoja  sin  indumento,  liso  con  algunas 
espinas  dispersas;  los  foliolos  en  sus  bordes  no  tienen  espinas  o  se  presentan 

algunas  dispersas,  son  glabros  por  ambas  caras;  los  nervios  principales  son 
prominentes  por  ambas  caras,  los  del  enves  no  tienen  espinas  y  algunas  espinas 
estan  presentes  en  la  haz;  el  pedunculo  de  la  inflorescencia  es  delicado  hasta 

con  5  mm  de  diametro,  las  espinas  son  ralas  o  escasas  y  pequenas  (0.3-1  cm  de 
largo);  las  flores  pistiladas  son  pequenas,  no  mayores  de  5  mm  de  longitud,  los 

sepalos  poseen  una  linea  amarillenta,  evidentemente  fimbriado-adpresa  de  1- 
2  mm  de  longitud;  el  ovario  es  piramidal;  el  polen  es  ovoide,  ligeramente 

perforado  y  verrucoso  (Fig.  2). 
Otra  especie  similar  es  Aiphanes  erinacea,  hasta  ahora  solo  colectada  en 

Colombia  y  Ecuador  Se  puede  diferenciar  basicamente  por  poseer  un  habito 

cespitoso,  ademas  de  ser  una  planta  de  menor  tamafio  (hasta  5  m  de  tallo), 
conspicuamente  prostrada,  las  hojas  poseen  espinas  amarillas,  y  las  pinnas  estan 
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Fig.  2.  Grano  de  polen  de  Aiphanes  stergiosii  M.  Nino  et  al. en  MEB  {Nino  & Stergios  143 1,  US). 

en  grupos  de  2-3  (-4),  el  I  ruto  cs  rojo  oseuro,  el  polcn  es  ovoideo  con  evidentcs 
verrugas  o  cspinas  supratecrales  (Borchscnius  y  Bernal  19Q6). 

Aiphanes  hirsuta  tiene  un  amplici  rango  de  distrihucion  gcogralica  y  alti- 

rudinal  (100-2200  m),  aparece  una  forma  en  Ccntro  America  (Costa  Rica  y 

Panama),  asi  como  en  Colombia  y  Ecuador,  con  gran  \'ariabilidad.  Sin  em  bargo, 
diliere  ampliamente  de  A.  stcrgiosii,  por  ser  ccspitosa  los  foliolos  en  su  cara 

abaxial  poseen  espinulas  amarillentas,  el  pedunculo  de  la  inflorescencia  es 

densamente  armado  con  espinas  de  3-5  cm  de  longitud,  el  fruto  (casi  siempre 
espinuloso)  es  rojo  oseuro  hasta  purpura,  ocasionalmente  blancuzco. 

Hxiste  una  separacion  geogralica  enrre  Aiphanes  itergiosii  y  las  especics 
relacionadas  mas  cercanas,  ca.  600  km  con  A.  liiuieniana,  existiendo  adeinas 

barreras  ambientales  muy  amplias,  como  el  valle  del  Rio  Uribante  (en  Venezu- 
ela), que  baja  a  tan  solo  300  m,  y  los  alters  andcs  de  la  Sierra  Nevada  de  Merida, 

donde  hasta  ahora  no  se  ha  repc^^rtado  otra  especie  de  Aipha ues.  Por  este  moti vo 

tambien  descartamos  la  posibilidad  de  una  forma  geografica.  La  comparacion 

entre  especimenes  colombianos  nos  ex'idencia  la  similitud  entrc  ellos,  pero 
tambien  una  notoria  diferencia  con  la  de  Venezuela.  Pensamos  que  se  trata  de 
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una  nueva  especie  que  puede  ay  udar  a  dilucidar  la  especiacion  de  este  grupo  de 

palmas  en  los  andes. 

CLAVE  PARA  DISTINGUIR  LAS  LSPECIES  DE  AIPHANES  DE  VENEZUELA 

DE  ALGUNAS  RELACIONADAS  DE  CENTRO  AMERICA  Y  LA  CORDILLERA 

NOROCCl DENTAL  DE  COLOMBIA 

L  Tallosde3-10  m  x  6-10  cm;raquillas  con  indumento  peltado,  raramenteespinoso; 

pistilodio  de  0.5-1  mm  de  longitud  (Venezuela, Colombia, Trinidad  y  Tobago,  Brasil, 
Peru)   A.aculeataWilld. 

1.  Tallos  de  3  6  m  x  3-5  cm;  raquillas  pubescentes,  glabras  o  espinosas;  pistilodio 

diminuto  hasta  0,5  mm  de  longitud  (Costa  Rica,  Panama,  Venezuela,  Colombia, 

Ecuador), 

2.  Planta  generalmente  multicaule,  alguna  monocaule. 

3.  Tallos  y/o  hojas  armados  con  espinas  amarillas, 

4.  Inflorescencia  sin  ramificaciones;tallos  hasta  con  2  cm  de  diametro  (Oeste 

de  Coloriibia)    A. simplex  Burret 

4.  Inflorescencia  ramificada;  tallos  de  2,5-5  cm  de  diametro  (Colombia  y 

Ecuador)    A.erinacea  (hlKarst,)  H,Wendl. 

3,  Tallos  y  hojas  armados  con  espinas  negras  o  pardo  oscuro. 

5.  Ramas  de  la  inflorescencia  densamente  cubierta  de  espinulas. 

6.   Pinnas  basales  de  1 7-45  x  1  -1 3  cm;fruto  espinuloso,rojo  oscuro  a  vioieta 
(Costa  Rica,  Panama,  Colombia,  Ecuador)    A.hirsuta  Burret 

6,  Pinnas  basales  de  7-20  x  0.5--l,5  cm;frutocompletamente  glabro,  rojo 

claroa  naranja  (NOde  Colombia)    A.lindeniana  (H,Wendl.)  H.Wendl. 

5.  RarTias  de  la  inflorescencia  sin  espinulas   A.  leiostachys  Burret 

2.  Planta  monocaule, 

7,  Raquis  de  la  hoja  con  induriiento  y  finamente  espinuloso;foliolos  con  borde 

densamente  espinosos,enves  con  indumento  y  espinuloso,nervios  principales 

del  enves  pubescentes  a  espinosos  y  la  haz  con  hilera  de  espinas;  base  del 

pedunculo  de  inflorescencia  de  5-10  mm  de  diametro  (NO  de  Colombia) 
  A.lindeniana  (H.Wendl,)  H,Wendl, 

7,  Raquis  de  la  hoja  casi  siempre  sin  indumento,  liso  con  algunas  espinas 

disperses;  foliolos  con  hordes  sin  espinas  o  con  algunas  espinas  disperses, 

glabros  por  ambas  caras;  nervios  principales  del  enves  sin  espinas,  algunas 

espinas  presentes  en  la  haz  pero  sin  formar  una  hilera  continua;  base  del 

pedunculo  de  inflorescencia  de  3-5  mm  de  diametro  (Venezuela)    A.stergiosii 
M,Ninoetal. 

APENDICE  L  MATERIAL  EXAMINADO  DE  AIPHANES 

Aiphanes  aculeata  Willd. 

VENEZUELA.  Miranda:  Cardenas,  Valle  de  Siquire;  400-800  m,  6  Apr  1 91 7,  H.  Piltier  7676  (US).  CO- 

LOMBIA. Valle:  Puerto  Caldas,Cauca  Valley  860-900  m,  31  Aug  ]922, E.RKillipyTI.Hazen  11039 

(US). 

Aiphanes  lindeniana  (H.Wendl.)  H.Wendl. 

COLOMBIA.  Cundinamarca:  Near  Fusagasuga,  9000  ft,  12  Oct  1946,  M.B.  Foster  &  R.  Foster  1870 

(holotipo  de  Aiphanes  concinna  H.E.  Moore:  BH).  Huila:  Finca  Merenberg,  Cauca  border  E  of 

Leticia  (2°  16'N,76°12'W),  2275-2300  m,  7. lul  1984,  A  Gentry  efa/.47724  (MO);  Ibid.,  2300  m, 8  Jul 
1 984, 71.  GerUry  et  al.  47756  (MO), 
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Aiphanes  stergiosii  M,  Nino  et  al. 

VENEZUELA.  Portuguesa:  Muriicipio  Sucre:  Divisoria  de  La  Coiicepcion,  1900  m,  Enero  2000,  N. 

Cuelloetal.  1868  (paratipos:  PORT,  US);  Parque  Nacional  Guaramacal,"La  Concepcion"  (Coord.  UTM 
1 9-382. 1 73  E  y  1 ,033.526  N),  1  700  m,  Die  2000,  M.  Nino  &  B.  Stergios  143 1  (holotipo:  PORT;  isotipos:  K, 

US,V[N,Z--ZT), 
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ABSTRACT 

Three  new  species  of  Vaccinium  (Pricaceac)  arc  described  from  Costa  Rica  and  Panama:  Vaccinium 

fllmcdae  Wilbur  &  Luteyn,  V. /nr/uraceum  Wilbur  &r  lAiteyn  .and  V  (ureynii  Wilbur. 

Kry  WoRns:  Ericaceae.  Vaccinium,  Costa  Rica,  I'aiiama 

RFSUMEN 

Se  describcn  tres  nuevas especics dc  Vutci n  i u m  (!■  ricaceae)  de  Costa  Rica  y  Panama:  Vaccinium  almedae 
Wilbur  &  l.uteyn,  V.  furfuraceum  Wdbur  &  l.uicyn,  y  V.  luleynii  Wilbur 

Pal..\brasCi  AVHS:  Ericaceae,  Vticcinium,  Costa  Rica,  Panama 

INTRODUCTION 

In  order  to  validate  the  names  of  three  new  species  of  Vaccinium  (Ericaceae) 

prior  to  their  appearance  in  William  Burgers  Flora  Costaricensis,  which  frowns 
on  such  distractions  appearing  therei  n,  their  descriptions  are  presented  here.  A 
discussion  of  the  presumed  relationships  of  each  of  these  species  will  appear 

m  a  later  paper  treating  systematically  all  the  species  ot  Vaccinium  known  from 
Mexico  and  Central  America. 

Vaccinium  almedae  Wilbur  &  Luteyn,  sp.  nov.  (Fig.  l).  Type:  PANAMA.  Chiriqui:  Ed- 
win Fabrega  Dam  and  Reserve  in  Fortuna,  along  trail  to  hydrological  station,  along  Rio 

Hornito,  below  forestry  house  along  the  road  in  wet  forest,  8°45'N,  82°05'W,  1200  m,  20  Jan 
198Q  (fl),  Almeda.dc  Nevcr^  &  McP/icr.soii  6.K79  (l  lOLOTYPF.:  PMA!;  ISOTYPES:  CAS!,  DUKE!,  MO, 
NY!). 

Frutex  epiphyticus  1-2  m  altus.  Folia  conacea,  integra,  glabra:  nervatioa  camptrodroma.  Petioli  7-15 

X  2-3.5  mm,  glabri.  Inflorescentiae  rairiif  lorae  fasciculatae;  pedicel li  5-10  mm  longi.  gracilf.bracteolae 

2,  deltatac,  0,5-0.8  mm  longi;  margo  fimbriato  Caly.x  pedicellis  articulatus.  3-4  mm  longus,  glabrus; 

lobi  calycis  triangulari  acuti,  0.2-0.4  mm  alti.  Corolla  cylmdrica  glabra,  5-9  mm  longa;  lobi  coroUaei 

5,  ca.  2.5  mm  longi.  Stamina  10,  lilamenta  1-2,5  m m  longa,  glabra;  thecae  1.4-2.2  mm  longae,  laevigatae, 

tubuli  scparati,  gracili  3-4.8  mm  longi,  truncati. 

Coarse,  rigid,  epiphytic  shrubs  1-2  m  tall;  branchlets  and  branches  ±  terete, 
glabrous  or  nearly  so  but  current  season  growth  not  present,  thin,  brownish  or 

SIDA  21(3):  1607-1614. 2005 
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3I  Mii'  ci^=ic 

Fig.  1 .  Vaainium  almedae.A.  Habit.  B.  Detail  of  leaf  axil  showing  pseudostipular  axillary  bud  scales.  C.  Leaf  with  detail  of 

adaxial  portion  of  blade-petiole  junction.  D.  Flower  in  bud.E.  Flower  at  anthesis  with  detail  of  basal  pedicellarybracteoles 

and  the  thinner  sinus  tissue  between  the  corolla  lobes.  F.  Longitudinal  section  of  gynoecium  through  calyx.  G.  Stamens 

showing  ventral,  dorsal,  and  lateral  views  (all  drawn  from  the  hoiotype./l/mec/fl  etal.  6369). 



WILBUR  AND  LUTEYN,  NEW  SPECIES  OF  VACCINIUM  FROM  COSTA  RICA  AND  PANAMA  1609 

grayish.  Leaf-blades  coriaceous,  elliptic,  mostly  6-18  cm  long,  3-7.5(-9)  cm  broad, 
apically  acute  to  acuminate,  basally  rounded  to  shortly  tapering  and  sometimes 

curling  or  somewhat  conduplicate  around  the  petiole  at  the  junction,  margin- 

ally entire,  glabrous  on  both  surfaces,  the  venation  3-5-plinerved,  the  veins  ± 
depressed  above  except  the  midrib  elevated  for  the  proximal  third  to  half  while 

elevated  beneath  through  the  3-4  order  and  forming  an  indistinct  reticulum; 

petioles  mostly  7-15  mm  long,  2-3.5  mm  diam.,  somewhat  flattened  above  and 
there  rather  broadly  and  shallowly  grooved,  glabrous.  Inflorescences  mostly 

ramiflorus,  of  several  to  numerous,  sessile  fascicles  (2-10-1  lowered)  emerging 

from  small,  depressed  mounds  1-2  mm  diam.,  1-2  mm  long;  floral  bracts  cili- 

ate,  scale-like,  0.6-1.5  mm  long;  pedicels  slender,  glabrous,  5-10  mm  long,  0.2- 

0.3  mm  diam.;  bracteoles  2,  ciliate,  deltoid,  0.5-0.8  mm  long.  Flowers  5-merous; 

calyx  ca.  3-4  mm  long,  clearly  articulate  with  the  pedicels,  the  hypanthium 

cylindric-obconic,  ca.  1.5-2.2  mm  long,  1.6-2  mm  diam.,  glabrous,  the  lobes 
broadly  based,  minute,  varying  from  barely  detectable  to  perhaps  as  much  as 

0.2-0.4  mm  long,  glabrous;  corolla  cylmdric  to  more  typically  gradually  (un- 

nelform,  glabrous  both  externally  and  internally,  greenish- white,  5-9  mm  long, 
flaring  to  ca.  5-6  mm  diam.  from  a  2-2.5  mm  diam.  base,  the  lobes  narrowly 

triangular  to  deltoid,  acute,  ca.  2.5  mm  long;  stamens  10,  included,  7-8  mm  long, 

the  filaments  1-2.5  mm  long,  united  in  the  basal  0.5  mm,  glabrous,  flattened, 

the  anthers  attached  medially,  lacking  spurs,  6-1  mm  long,  the  thecae  very  finely 

pebbled,  ca.  1.4-2.2  mm  long,  basally  incurved  and  apiculate,  the  tubules  ca.  3- 
4.8  mm  long,  dehiscing  by  truncate  to  slightly  flaring,  terminal  pores;  styles 

slightly  exserted,  glabrous.  Berry  immature,  3-4  mm  diam.,  glabrous. 

Distribution.— Presently  known  only  from  five  collections;  three  made  near  the 
Fabrega  Dam  site  at  Fortuna  (Chiriqui  Province),  one  from  Cerro  Colorado  (Bocas 

del  Toro  Province),  Panama  in  wet  forest,  at  1150-1500  m,  and  one  Irom  Cerro 
Arizona  near  Santa  Fe,  Veraguas  Province.  Flowering:Jan.;  immature  fruits:  Apr 

Additional  collect  ions  examined:  PANAMA.  Bocas  del  Toro:  region  ol  Cerro  Colorado  7  mi  Irom  C.liami 

Camp,  ca,  8°35'N,  81°45'W,  ca.  1500  m,  12  Apr  1986,  McPhenon  8825  (MO!).  Chiriqui:  Fortuna  Dam 

region,  along  trail  to  hydrological  station  on  Rio  Hornito,  below  forestry  house  on  hwy,  8°45'N, 
82°15'Vv'.  1150-1200  m,  20  Jan  1989,  McPherson  13612  (DUKE!,  MO!};  Fortuna  dam  sue.  along  stream 
on  white  sandy  soil,  1200  m,  7  Feb  1985,  van  tier  Waff  &  van  Hardcvdd  6609  (MO,  photo  NY  iieg. 

13043).  Veraguas:  in  lorcst  below  summit  of  Cerro  Arizona,  above  Santa  Fe,  elev,  4400  It,  Hammcl  & 

Krc5.s856cS'(DUKE!) 

Vaccinium  furfuraceum  Wilbur  &  Luteyn,  sp.  nov.  (Fig.  2).  TypeCOSTA  RICA.  Limon: 
Canton  de  Talamanca,  fila  de  exploracion  minera  entre  Rio  Sukut  y  Rio  Carbri,  Muragubishi, 

9°22'50"N,  82°56'50"W,  700  m .  14  Jul  1989  (fl),  Herrera  3286  (holot  ype:  INB!;  ISOTYPES:  DUKEI, 
Fl,  NY!  and  4  duplicates  to  be  distributed). 

Frute.x  epiphyticus;  ramuli  teretes  pubescentes  vel  pilosi.  Petioli  2-3(-4)  mm  longi,  pilosi.  Lamina 

ovata  vel  ovato-elliptica,  (2.5-)4-6  x  ( 1 .2-)1.8-2.5  cm,  basi  rotundata,  apice  acuminata.  Inf lorescentiae 

axillares,  racemosae  vel  corymbosae,  3-10(-12)  florae.  Calyx  pedicellis  articulatus.  Hypanthium 

squamatum  obconicum,  1.5  x  5-6  mm.  Corolla  extus  squamata;  tubus  8-12  mm  longus. 



1610 BRIT.ORG/SIDA  21(3) 

DUKEUNlVEflSITY HERBARIUM •339f),S7 

4 
IStHYPli  OF: 

COSTA    HICA 

ERICVrKM-!  .Hup.=    6 

nit.' K'u.*)ilU-i_  ca:i'?'^2_ 
I.tMOfi:    C.ii>t.6n   dr    Ta  1  iiii.an.,i. 

Flla    de    t'xpl  orai:  ion    minera    fnt  re    Rio 
Sukut    y    Hio    Carbri.     Muraaubi Hhi . 

S'22'50"N    B2"56'50"W  700  u 

Liana    eplfitn    muy    rami ficadn.    Hamilas 
caf^.    Flor    de    cAli?;    verde .    Corola   caf^ 
lila,    eainmbrf^a    d«    f  i  1  anif^nt.oa    blancoa    y 
antpraH    amur  i  Liu    dnrado,     piiHl.ilo    verde 

r.iTHidn    ll.Tri 

IIEEBAHIO    NACIOHAL    DE    COSTA    KICA    (CK) 

Fig. 2.  Vaccinium  furfuraceum. Isotype  {Henera 3286,  DUKE) 
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Much-branched,  epiphytic,  hanoid  shrubs  with  branchlets  brownish,  ±  terete, 
finely  ridged  and  grooved,  densely  spreading  hirsutulous,  1.5-4  mm  diam.  Leaf- 
blades  somewhat  coriaceous,  ovate  to  ovate-elliptic,  (2.5-)4-6  cm  long,  (1.2-)1.8- 
2.5  cm  broad,  basally  rounded,  apically  acuminate  and  ±  tapering  abruptly  to 
the  narrowly  rounded  tip,  marginally  entire,  glabrous  above  or  nearly  so  except 

moderately  pilose  along  the  principal  veins,  moderately  to  densely  spreading 

pilose  beneath  along  the  principal,  secondary  and  even  tertiary  veins  with  hya- 
line trichomes  up  to  0.7  mm  long  and  also  densely  beset  especially  when  young 

with  short,  thick,  glandular,  scale-like  trichomes  ca.  0.1-0.2  mm  long  on  both 
the  veins  and  the  surface,  the  venation  weakly  5-plinerved,  the  secondary  nerves 
joining  together  in  a  series  of  prominent  arches,  the  lamina  ±  buUate,  the  mid- 

rib and  secondary  veins  impressed  above  and  elevated  beneath  and  the  tertiary 

veins  slightly  elevated  on  both  surfaces;  petioles  2-3(~4)  mm  long,  densely 
spreading  pilose.  Inflorescences  axillary  congregated  distally  sometimes  ap- 

pearing terminal,  racemes  but  with  the  rachis  olten  contracted  and  the  flowers 

hence  appearing  somewhat  corymbose,  3-10(-12)  ( lowered,  2.5-5  cm  long  over- 
all; rachises  (2-)4-8  mm  long,  densely  glandular-strigil  lose  with  thickened  tri- 

chomes 0.1-0.3  mm  long  and  sparingly  to  moderately  pilosulous  with  hyaline 

spreading  trichomes,  0.3-0.6  mm  long;  floral  bracts  narrowly  lanceolate  to  lin- 

ear-lanceolate, marginally  glandular  ciliate,  2.5-2.6  mm  long;  pedicels  (0.6-)l- 

2(-2.4)  cm  long,  moderately  to  densely  glandularly  strigillose  and  also  spar- 
ingly pilosulous  with  hyaline  trichomes;  bracteoles  2,  appressed, 

linear-lanceolate,  glandular-ciliate,  located  in  about  proximal  third,  ca.  2.8  mm 
long.  Flowers  5-merous;  calyx  3-4.5  mm  long,  strongly  articulate  with  pedicels, 
the  hypanthium  shallowly  obconic,  ca.  1.5  mm  long,  ca.  5-6  mm  diam.  distally, 
prominently  flaring  from  the  approximately  3  mm  diam.  basal  portion,  densely 

and  scurtily  glandular-squamate  throughout,  the  limb  ca.  3  mm  long  includ- 
ing the  lobes,  the  lobes  deltoid-triangular  to  broadly  oblongish  with  an  abrupt 

distal  tip,  ca.  1-1.2  mm  long,  ca.  2.3  mm  broad  at  base;  corolla  broadly  cylindri- 
cal, relatively  thin  in  texture,  densely  scurlily  glandular-squamate  externally, 

glabrous  internally,  the  tube  8-12  mm  long,  ca.  8  mm  in  diam.  distally,  the  lobes 
triangular,  2.5-3  mm  long,  ca.  3  mm  broad  basally,  acute;  stamens  10,  included, 
ca.  7-9.5  mm  long,  the  filaments  conspicuously  hyaline  ciliate,  flattened,  2-3 

mm  long,  the  anthers  lacking  spurs,  ca.  7  mm  long,  the  thecae  granular,  2-2.2 
mm  long,  basally  incurved,  the  tubules  ca.  3-5  mm  long,  dehiscing  by  latrorse, 
elongate  clefts  ca.  1-2  mm  long;  styles  about  as  long  as  the  corolla,  straight,  gla- 

brous. Berry  not  seen. 

Dist  nhution— Known  only  from  the  type  collection  made  in  Costa  Rica  in 
the  Talamanca  foothills  of  Limon  Province  at  ca.  700  m. 

Vaccinium  luteynii  Wilbur,  sp.  nov.  (Fig.  3).  Typr:  PANAMA.  Bocas  del  Toro:  Fortuna 

Dam-Chiriqui  Grande  Road,  2-3  km  N  of  the  Continental  Divide,  ca.  8°48'N.  82°12'W,  700- 
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yoOnrdisturbcd.stccpRwdsidcsloiics,  150ctl998(fl), /,ii(iV",Ni,i;t;s,Gtu'rid,(intiSylv(i  J5M2 
ti  1(11  OTVPM:  PMA':  IMVI  vi'i-:s:  AAin  CASl  DUKE!,  E!,  GL  K',  MOl  NY!,  T1:X',  US!). 

Frutcx  epiphyticus;  ramuli  teretcs  giabri.  Folia conacea  glabra,  ovata  vcl  ovato-cUiptica  vcl  oblongo- 

ovata,  basi  rotundata,  apicc  acuta  vcl  acuminata,  lamina  5-15  x  3-6cm;  petioli  giabri,  1-5  mm  longi. 
C^aly.N  pediccllisarticulatus;  hypaiithium  subglobosum,  succuicnium,  giabralum.ca.  1  mm  ahum  y 

-I--4.5  mm  diam.;  limbus  cahcis  5  mm  longus,  lOdobata,  lobi  calycis  5,  O.b-1  mm  longi  acuti  giabri; 

corolla  succulcnta,  urceolata  ad  campanulata  ca,  5-10  mm  aha.  c.i.  (i  mm  diam  ;  cxtus  glabra,  mtus 
pilosi,  lobi  corollae  ca,  3  mm  longi  acuti 

Terrestrial  or  epiphytic  shrubs  to  4  m  tall,  with  tan  to  dull  reddish-brown,  gla- 

brous, terete  branches.  Leaves  suboppc^site,  the  blades  coriaceous,  ovate  to  ob- 

long-ovate or  ovate-elliptic,  ca.  5- 15  cm  long,  3-6  cm  broad,  apically  acute  to  some- 
what acuminate,  basally  rounded  to  ahnost  subclasping,  marginally  entire  and 

slightly  thickened  and  revolute,  glabrous  or  very  neady  so  on  both  surfaces,  the 

venation  3-5(-7)-plinerved  with  lateral  nerves  arising  Irom  proximal  l/4-l/3ot 
midrib,  midrib  pro.ximally  much  thickened  and  weakly  elevated  in  basal  1/4 

above,  then  thinner  and  weakh'  impressed  becoming  I  lush  to  slightly  elevated 
near  apex,  lateral  nerves  weakly  nmpressed  to  flush  proximally  above  but  soon 

slightly  elevated  distally,  reticulate  veinlets  elevated  above,  all  venation  some- 

what elevated  betieath  throughout;  petioles  stout,  glabrous,  1-5  mm  long.  Inflo- 

rescences axillary  (often  appearing  terminal),  corymbose  racemes  mostly  5-8  cm 

long  overall,  I0-13-I  lowered,  with  glabrous  to  very  sparingly  and  minutely  pu- 

berulent  peduncles;  rachises  1.5-4.5  cm  long;  Moral  bracts  persistent,  triangu- 

lar or  lanceolate,  scale-like,  glabrous  but  often  marginally  minutely  ciliate,  2-2.5 

mm  long;  pedicels  glabrous,  irregularly  angulate  or  ridged,  20-40  mm  long,  ca. 

O.fi-l  mm  in  diam.;  bractcoles  2,  at  or  very  near  the  base,  subopposite,  glabrous  or 

minutely  ciliate,  lanceolate  lo  narrowly  triangular,  persistent,  L2-2  mm  long. 

Flowers  5-iTierous;  calyx  4-4.2  mm  long,  articulate  with  pedicels,  the  hypaiithium 

subcylindric,  deeply  and  bluntly  rugose,  glabrous,  ca.  1  mm  long,  4-4.5  mm  in 
diam.,  the  limb  ca.  3  mm  long,  smooth  above  but  broadly  and  saccately  spurred 

opposite  and  below  each  lobe,  the  spurs  solid  (not  hc^llowjand  sometimes  slightly 

and  broadly  bilobed,  the  lobes  triangular,  0.6-1  mm  long,  acute,  glabrous;  corolla 

thick  and  somewhat  lleshy,  broadly  urceolate  to  urccolatc-campanulate,  ca.  10 

m  m  long,  ca.  8  mm  broadest  diam.  when  fresh,  but  drying  5-8  mm  long  and  ca.  6 

mm  in  diam.  just  beneath  the  throat  and  3.5-4  mm  in  diam.  just  above  the  calyx, 

green,  externally  glabrous  and  internally  densely  pilose  with  sordid,  white  tri- 

chomes  especially  in  the  throat  and  lobes,  the  lobes  ca.  3  mm  long,  acute;  sta- 

mens 10,  included,  ca.  6.5  mm  long,  the  filaments  3.5-4  mm  long,  long-pilose  in 
distal  half,  attached  to  the  anther  dorsally  slightly  above  its  middle,  the  anthers 

golden,  lacking  spurs,  ca.  3.5  mm  long,  the  thecae  ca.  2-2.5  mm  long,  densely  and 

I  incly  papillate,  the  lower  third  strongly  incurved,  the  tubules  ca.  1  mm  long,  de- 
hiscing by  introrse,  strikingly  oblique  pores.  Berry  not  seen. 

Di.strilnition. —Montane  rainlorests  in  Panama,  along  the  continental  di- 

vide, between  Bcx-as  del  Toro  and  Chiriqui,  at  700-^)50  m. 



WILBUR  AND  LUTEYN,  NEW  SPECIES  OF  VACCINIUM  FROM  COSTA  RICA  AND  PANAMA 1613 

fK.l.Vaccinium  luteynii.  A.  Habit  showing  subopposite  leaves.  B.  Details  of  leaf  insertion  on  stem.  C.  Details  of  inflores- 

cence post-anthesis.  D.  flower  showing  saccate  spurs  below  each  calyx  lobe  and  detail  of  pedicellary  basal  bracteoles 

and  floral  bract.  E.  Longitudinal  section  of  corolla  showing  position  of  stamens  and  calyx  (the  sketch  immediately  be- 

neath) F.  Stamens  showing  lateral,ventral,and  dorsal  views.G.  Calyx  post-anthesis  (all  drawn  from  the  holotype,Iofeyn 
etal.  15322). 
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Addiiional  col  lections  examined:  PANAMA.  Bocas  del  Toro:  along  road  between  Florida  and  Chiriqui 

Grande,  1.2  mi  N  of  Continental  Divide,  5.i  mi  N  of  bridge  over  Fortuna  Dam,8°44'N,82°17'W,910  m, 
12  Mai- 1  ̂-)85.  Croat  &Cra\u  m  60459 (DU K H!,  MO!.  N  Y!,  WIS!);  forest  along  the  Gualaca-Chiriqui  Grande 

road.  11.7  km  Sol  Chinqui  Grande  and  15.7  km  N  ol  Siiiode  Prcsa,ca.8°4'-)'N,82°12'W,  1070  ni,  I. iKcvn 
H8M  (DliKF!.  MOl  NYL  P',  i'MAL  SCZ!,  W!);  Fortuna  Dam-Chirit]ui  Grande  road.  2-.3  km  N  ol  the 

Continental  Divide,  ca.  8'48'N,  82n2'W,  700-760  m.  15  Oct  1998  a'l),  Luteyn,  Riggs,  Gucna  &  Sylva 
l.5.52.'5(.DUKFI,  MO!,  NY!,  PM  A!,  U!)  Chiriqui:  Fortuna  Dam  area,  Km.  63  N  ol  dam  along  road  to  Chinqui 

Grande,  ca.  8°48'N,  82°I2'W,  8Q0  m,  16  |an  2003  (bud),  Lutcyn  &  I'cdiaza  15545  (NYl.  PMA!); 
Campamento  de  Bijao-lTirtuna.  19  Mar  1976,  McndoZii.  Mcndicia  &  Mayo  260  (DUKH);  road  Irom 

Fortuna  l..d<e  to  Chiriqui  Grande,  5  km  along  track  ]ust  .s  ol  continenlal  divide  wet  lorcsl,  8°49'N, 
82-|2'W,700  m,  Hump,sliire(S'  Whi(e/orJ  44/ (NY). 
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ABSTRACT 

Cuniculotinus  is  described  as  a  new  monotypic  genus  from  California  and  Nevada  to  accommodate 

Chyysolhiunnusgramineus,  resulting  in  the  new  combination  Cuniculotinus  giamineus.  Sequence- 
based  phylogenetic  investigat ions  clearly  demonstrate  its  remoteness  from  C/irjysoditjmnus  and  place 

it  nearer  Sericocarpus.  Four  additional  species  regarded  as  Ch  rysothamnus  are  likewise  shown  to  be 

phyletically  distinct  and  are  accomodated  in  the  proposed  new  genus  Lorandersonia.  Lorandersonia 

also  includes  one  species  previously  recognized  in  Hesperodoria,  H.  salicina,  and  two  species  previ- 
ously treated  as  Tonestus,  T.  microccphalns  and  T.  pci  rsonii.  New  combinations  in  Lorcindersonia  are 

L.  baileyi,  L.  linifoUa,  L.  microcephala.  L.  peirsonii,  L.  pulchella,  L.  salicina,  and  L.  spathulata. 

Chrysothamnus  is  further  modilied  by  the  inclusion  of  Hesperodoria  seopulorurri  and  Vanelevea 

stylosa,  necessitating  the  new  specific  combinations  C.  scopulorum  and  C.  stylosiis  and  the  varietal 

combination  C.  scopulorum  var  canonis 

RESUMHN 

5e  describe  el  genero  Cuniculotinus,  como  un  genero  nuevo  monotipico  dc  California  y  Nevada  para 

ubicar  a  Chrysothamnus  graniineus  H.IVI.  Hall.  Por  lo  tanto  sc  realiza  una  nueva  combinacion,  C. 

gramineus  hivestigaciones  filogeneticas  basadasen  secuenciacion  de  ADN  demucstran  claramente 

su  lejania  con  Chrysothamnus  y  la  ubica  cerca  de  Sericocarpus.  Del  mismo  mode,  cuatro  especies 

adicionales  consideradas  como  Chrysatluimnusmuestranserfilogeneticamentedistintas,  por  locual 

sc  propone  el  genero  nuevo  Lorandersonia.  Este  nuevo  genero  tambien  incluye  especies  reconocidas 

previamente  en  Hesperodoria.  H.  salicina.  y  dos  especies  tratadas  generalmente  como  Toneslus,  T. 

microcephalus  (Croncjuist)  G.L.  Nesom  &  D.R.  Morgan  y  T.  peirsonii  (D.I3.  Keck)  G.I-.  Nesom  &r  DR. 

Morgan.  Las  combinaciones  nuevas  en  Lorandersonia  son:  L.  baileyi,  L.  linifolia,  L.  microcephala,  L. 

peirsonii,  L.  pulchella,  L.  salicina,  L.  spathulata.  Ademas,  se  modiiica  Chrysothamnus  con  la  inclusion 

de  Hesperodoria  scopuhrum  (M.k.  Jones)  Greene  y  Vanelevea  stylosa  (Eastwood)  Greene  lo  cual  hace 

necesarias  las  nuevas  combinaciones  especificas,  C.  scopulorum  y  C.  stylosa,  y  la  combinacion  de 

variedad  C  scopulorum  var.  canonis. 

SIDA21(3):  1615-1632.2005 
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INTROnUCTlON 

Ph\'k:igcnctic  investigations  based  on  sequence  data  of  the  nuclear  ribosomal 

DNA  spacer  region,  the  ITSlandZ,  plusthe5.8S,  anda  portion  ol  3'I:TS,  used  to 
test  decades-old  hypotheses  ol  relationships  lor  species  of  Chrysolhainiius, 

readily  demonstrate  its  non-monophyly  (Roberts  &r  Urbatsch  2004).  Hall  and 

Clements  (1Q23)  comprchensivel y  monographed  Ch  rysol  ha ;n u  u.s,  and  A ndcr- 

son  (1986a)  provided  an  updated  and  inclusive  synopsis,  nomcnclatural  infor- 
mation, keys,  and  distribution  maps,  louring  the  intervening  years,  I  ive  species 

unknown  to  earlier  monographers  were  published  or  elevated  to  specific  rank; 

ChiysoLliamnus  pyramidatu!:;  Hall  &  Clements  was  transferred  to  Baccharis 

(Rzedowski  1972)  and  subsequently  placed  in  Aztccdstcr  (Nesom  1993).  The 

treatments  by  Hall  and  Clements  and  Anderson  also  differed  in  species  align- 
ments at  infragcncric  levels. 

The  sixteen  species  accounted  for  by  Anderson  (I98(')a)  are  placed  in  four 
distantly  related  clades  in  our  sequence-based  gene  tree  show^n  in  Figure  I  (Rob- 

erts &  Urbatsch  2004).  kxcept  for  Ch  rysot  hum  n  us  sect.  Ph  ncial  i,  inl  rasectional 

gene  tree  relationships  compared  to  the  live  sections  recognized  by  Anderson 

(1986a)  are  largel  y  incongruous.  Ch  rysot  hum  n  us  d  //?/ Jus  (M.E.Jones  ex  A.  Gray) 

Greene  (sect,  ChrysoLhamnus),  C.  paniculatus  (A.  Gray)  H.M.  Hall  and  C. 

teretiJoU u.s'(Durand  &  1  hlgard) H.M.  Hall  (sect.  Pu Uilul  i), and  C.  nauscosus Pallas 
ex  Pursh)  G.I..  Nesom  &  G.l.  Baird  and  C  parryi  (A.  Gray)  G.L.  Ncsom  &  G.l. 

Baird  (sect.  Nauscosi)  were  resolved  within  tried /iicricf,  supporting  the  conclu- 
sions of  Nesom  and  Baird  (f993),  whose  decisions  were  partially  influenced  by 

cpDNA  restriction  enzyme  investigations  of  Suh  (1989)  and  Morgan  (1990). 

Thus,  two  independent  molecular  data  sets,  one  chloroplast  and  one  nuclear, 

corroborate  the  generic  disposition  ol  sect.  Punctati  and  sect.  Nauscosi. 

ChrysoLhamnus gramincus  (sect.  Grumini),  the  next  most  divergent  laxon,  is 

positioned  outside  of  Scruocarpus  and  is  here  segregated  as  the  monospecific 

genus  Cunic'uUiUnus. 
Lorandcrsonia  is  proposed  to  accommodate  lour  oiher  species  ol 

Chrysothamnus,  resulting  in  the  ioflowing  new  combinations:  k.  hailcyi  and  /-. 

puUhcUa{.Ch  rysot  ha  niu  us  sect.  PukhcUi  sensu  Anderson  1 986a)  and  /..  InufoUa 

and  J..spathulata  (sect.  Chrysothamitus).  Three  additional  speciesare  robustly 

supported  within  the  Lorandcrsonia  clade  and  new  combinationsarc  made  for 

these:  L.  microccphala  and  L.  pcirsonii,  formerly  regarded  as  Toncstus,  and  /.. 

.sdlit  ind,  traditionally  treated  within  Hespcrodoria. 

Chrysothamnus  ]n  the  sense  ol  Anderson  (1986a)  is  lei t  with  seven  species. 

Two  additional  taxa  regarded  as  other  genera  are  resoK'cd  within  the 
Chrysothamnus  clade  and  ncvv'  combinations  arc  proposed  for  them:  C. 

scopulorumand  C.styh^sus,  previously  treated  as  Hespcrodoria  scopuh)}'un]  and 

VtJ /u/c  vcd  St  y/().s'd,rcspectivclyC/ir3'.s()(/ic(/iiiH.(,s  as  newly  constituted  com  prises 
9  species  (Fig.  I). 
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Fig.  1 .  Fifty  percent  majority  rule  consensus  tree  resulting  from  Bayesian  analysis  of  combined  ETS  and  ITS  data  sets  is 

shown. This  figure  is  modified  from  one  published  in  Roberts  &  Urbatsch  (2004).  More  details  and  a  discussion  of  results 

from  this  and  other  analyses  based  on  these  sequence  data  are  given.  Bolded  taxon  names  and  wider  branches  high- 

light taxa  treated  as  f/irysof/iamnus  (Anderson  1986a).  A  large  arrow  indicates  taxa  treated  herein  as  fun/co/of/nus,  the 

asterisk  symbol  *  those  considered  Lorandersonia,  and  the  T  symbol  those  taxa  regarded  as  Chrysothamnus. 

The  primary  purpose  of  the  present  paper  is  to  provide  formal  nomencla- 
tural  changes  reflecting  the  relationships  discovered  in  our  sequence-based 
phylogenetic  studies.  Taxa  are  also  characterized  and  their  relationships  are 
discussed.  A  key  to  the  taxa  considered  in  this  study  is  provided. 



1618  BR1T.ORG/SIDA  21(3) 

NOMENCLATURAl.  TRHATMHNT 

Cuniculotinus  Urbatsch,  R.P.  Roberts,  &  Neubig,  gen.  nov.  Typh:  Chrysotluimnus 
,i^f  (OH INCUS  liM,  Hall,  Muhlenbergia  2:342.  IQUi.  Ciiiia  iiIoMmu.s  t;i  tuiiincus  (H.M,  Hall) 

Urbatsch,  R.P.  Roberts,  &  Neubig,  combination  made  herein.  Chrysotbainnus  sect.  Grumini 

L.C.  Anderson,  in  part,  Proc. Symp.  Biol.  Artemisia  dndChrysolhcimnus.  2'-).  1986.  Er'uameria 
sect.  Grtimini  L.C.  Anderson,  Great  Basin  Naturalist  55:87. 1995,  in  part. 

H  radice  percnnc  miiltieaulis;  caules  erecti  ea.  I  dm  aiti  glabri  siriati,  basi  Irutesccntcs  ust|ue  ad  api- 

ces loliosi;  iolia  altcrna  sessilia  lanceolata  acuminata  30-85  mm  longa  3-9  mm  lata  e  basi  3-5-nervia 

glabna,  margnubus  integris  scabris;  capitula  pauca,  la.xe  racemosa  1-2  bractcata;  bracteae  angustae 

acutae  quam  mvolucro  brevioribus;  pedunculi  0.5-8  cm  longi  ad  axillas  foliorum  oriundis;  involucra 

cylindracca  11-15  mm  longa  3-4  mm  lata;  phyllaria  valde  imbricata  ca.  3-seriataoblongaobtusissima 

chartacea.c.xterioribusmiici-onatisciliatisapice  viridesccnlibus;llosculidisci  4-7consimilcs,corollis 

glabris  tcnuibus  inrundibulirormibus9-12  mm  longis.dentibus  5ovatisacutis,antherisbasi  munitc 

auriculatis  apice  attenuatis,  rainis  stylorum  acutis  longe  exsertis;  cj'pselac  fere  cxacte  cylindraceis 

5-6-striatac  glabrae;  pappi  setae  argentei  corollac  aequilongi, 

Subshrubs  from  a  branching,  woody  caudex  to  1  dm.  Stems  annual,  several,  to  6 

dm,  green  with  tan  ridges  descending  from  leaf  bases,  glabrous.  Leaves  cauline, 

alternate,  ascending,  sessile,  linear  to  lanceolate  or  oblong-oblanceolate,  30^85 
X  3-9  mm,  coriaceous,  margins  entire  or  edged  with  conic  trichomes,  glabrous 

to  sparsely  pubescent,  often  resin  dotted,  midvcin  and  2-4  collateral  veins 
prominent;  basal  leaves  ±  persistent;  cauline  leaves  reduced  in  size  distally  and 

becoming  bract-like  in  the  capitulescence.  Capitulescences  solitary  to  cymose 

at  branch  tips,  branches  racemose.  Involucres  tubinate  to  cylindric,  lf-15(-17.5) 

X  3-4  mm.  Phyflaries  in  4-6  series,  graduated,  silvery  to  pale  yellow,  generally 
marked  with  green  to  brownish  distal  patch,  not  keeled,  ± imbricate,  ovate  or 

oblong  to  obovate,  2-14  x  0.7-3  mm,  mostly  chartaceous,  midvein  and  2 

collaterals  evident,  apices  truncate,  mucronate  to  caudate  ti  pped.  Capitula  dis- 

coid, receptacles  flat,  finely  alveolate.  Disk  flowers  4-7,  yellow,  corollas  9-12  mm, 
lobes  acute,  1-1.3  mm;  anthers  3.1-4.1  mm,  appendages  attenuate,  0.5-1. f  mm. 

Style  branches  3.5-4.2  mm,  appendages  linear,  1.4-1.7  mm,  apices  acute. 

Cypselae  tan-brownish,  oblong,  7-9  mm,  glabrous,  5-6  nerved.  Pappi  silvery- 
tan,  ±80  minutely-setose  bristles,  8-10  mm.  x  =  9. 

Etymology— The  generic  name  is  based  on  the  Latin  word  cuniculus,  a  rabbit, 

+  "tinus"  as  applied  to  laurustinus  (Viburnum  tinus  L.),  a  shrubby  plant,"  thus 
"rabbit  brush"  a  commonly  used  name  for  species  of  Chrysothamnus  in  the  tra- 

ditional sense. 

Prominent  features,  distribution,  and  relationships.— Cuniculotinus  is  dis- 
tinguished by  its  herbaceous  annual  stems  arising  I  rom  a  woody  caudex;  leaves 

relatively  broad,  neady  glabrous,  with  a  prominent  midvein  and  1-2  pairs  ot 
collateral  veins;  capitula  discoid,  racemosely  disposed;  phyllaries  multiseriate, 

imbricate,  mostly  chartaceous,  often  truncate  to  emarginate  and  mucronately- 
tipped  that  when  fresh  are  marked  with  a  conspicuous,  green,  apicaf  patch.  Its 

only  known  species,  C.gramineus,  occurs  m  Clark  and  Nye  counties,  Nevada, 
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and  adjacent  Inyo  County,  California,  where  it  grows  as  an  uncommon,  under- 
story  element  in  yellow  pine  savanna  communities  at  relatively  high  elevations. 

Sequence-based  phylogenies  show  it  in  a  relatively  isolated  position,  with 
Sericocarpus  as  its  closest  kin;  alternatively,  it  occupies  a  position  between 
Sericocarpus  and  Ericameria  (Roberts  &  Urbatsch  2004;  Beck  et  al.  2004). 

Sericocarpus,  with  two  species  m  the  western  United  States  and  three  in  the 

east,  also  exhibits  an  herbaceous  perennial  life  form  and  has  coriaceous,  green- 
tipped,  multiseriate,  phyllaries. 

Cuniculotinus  gramineus  (H.M.  fiall)  Urbatsch,  R.P.  Roberts,  &  Neubig,  comb, 
nov.  Basionym:  Chrysothamnusgnimineus  H.M.  Hall,  Muhlenbergia  2:342. 1916.  Ericameria 

graminca  (H.M.  Hall)  L.C  Anderson,  Great  Basin  Naturalist  55:86. 1995.  Pelradona  discoidea 

L.C,  Anderson,  nom,  nov.,  Trans.  Kans.  Acad.  Sci.  65:676.  1964.  [non  Peiradona  graminea 

Wooton  &  Standley,  Contr.  U.S.  Natl.  Herb.  16:183.  1913.  Petradoria  pumila  Greene  var. 

graminea  (Wooton  &  Standley)  S.L.  Welsh,  Great  Basin  Naturalist  43:324. 1983].  Type:  U.S.A. 

NEVADA.  Clark  Co.:  Charleston  Mountains,  head  of  Lee  Canyon,  alt.  2450  tn,  4  Aug  1913,  AA. 
Hdler  11075  UiOLOJYPE:  UC  175597). 

Discussion— The  relationship  of  Chrysothamnus gramineus  has  puzzled  sys- 
tematists  since  its  discovery  and  publication  by  Hall  (1916).  Hall  and  Clements 

(1923)  noted  the  anomalous  nature  of  the  species  relative  to  other 

Chrysotharrinus  but  justified  their  placement  of  it  by  reference  to  its  striate 
achenes,  which  are  similarly  seen  in  members  of  Chrysothamnus  sect.  Pulchelli 

and  in  C.  vaseyi.  Potential  kinship  with  the  monotypic  Petradoria  and  with 

Hesperodoria  scopulorum  were  also  suggested  but  dismissed  due  to  morpho- 
logical discordance  (Hall  &  Clements  1923).  Anderson  (1964a)  concluded  that 

anatomical  and  morphological  evidence  supported  the  placement  of  C. 
gramineus  in  Petradoria,  a  genus  previously  containing  but  one  species,  P. 
pumila  (Nutt.)  Greene.  The  published  name  Petradoria  graminea  Wooton  & 
Standley  for  a  different  taxon  necessitated  creating  the  epithet  P.  discoidea  L.C. 
Anderson  for  C. gramineus.  Anderson  (1983)  noted  similarities  in  habit  and  other 

features  of  R  discoidea  to  C.  eremohius  L.C.  Anderson,  also  from  Nevada,  subse- 

quent to  the  discovery  and  publication  of  the  latter.  Shortly  thereafter,  he  re- 
evaluated the  status  of  these  species  and  reinstated  P.  discoidea  within 

Chrysotha  mnus,  accommodating  both  it  and  C.  eremohius  in  his  newly  proposed 

Chrysothamnus  sect.  Gramini  (Anderson  1986a).  Molecular-based  studies  have 
shown  Cuniculotinus  to  be  distant  from  its  earlier  hypothesized  congeners  and 
its  treatment  as  a  distinct  genus  is  warranted  (Roberts  &  Urbatsch  2004). 

Lorandersonia  Urbatsch,  R.P  Roberts,  &  Neubig,  gen.  nov.  Typi^-  Unoiyns pukhella 
A.  Gray  Pi.  VvYight.  1:96.  1852.  Lorandcnonia  pulchcUa  (A.  Gray)  Urbatsch,  R.P  Roberts.  & 

Neubig,  com  bi nation  made  herein.  C/iryso£ ham nu5  Nutt.,  Trans.  Amer.Philos.  See.  ser.  2, 7:323. 

1840,  in  part.  Hesperodoria  Greene,  Leafl.  Bot.  Observ.  Crit.  1:173.  1906,  in  part.  Tonestus  A. 

Nelson,  Bot.  Gaz.  37:262. 1904,  in  part. 
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Plaiuaclruticcs  vclsuri'rutices;caulesercctiad  asccndcntes;loIia  plcrumqucscmpci-virniiia  linearia 
ad  oblont^a  \x\  lanceolaca  ad  anguste  oblanceolata,  costis  prominentibus  aliquando  cum  1-2  nervae 

collatcralcs:  iiivolucri  valde  gradari  vel  subaequales  3-6-scriati;  phyllana  imbricatia  vcl  vcrticalia 

ordiiiata;capituladiscoidea  vcl  radiata;  ( losculi  radii  (l-)0-8  pjstillati  fertilcs,  corollis  I  lav  is;  I  losculi 

disci  4-15,  corollis  coloratissimilibus  MoscLdis  radiis;  papj^i  setae  albidi  10-80+  subaetjualis  similes 
in  riosculi  radii  ct  disci. 

Plants  sultrurcsccnt  or  shrubs  to  3.5  m.  Stems  erect  to  ascending,  often 

iastigiately  or  intricately  branched;  bark  typically  tan,  becoming  white  to  gray 

when  older;  twigs  usually  greenish,  glabrous  to  scabrous,  often  resinous,  punc- 
tate in  one  species.  Leaves  mostly  evergreen,  cauline,  often  crowded,  appressed 

or  ascending  to  spreading,  becoming  def  lexed  in  one  species,  laminar,  linear  to 

oblong  or  lanceolate  to  narrowly  oblanceolate,  4-75  x  0.5-8  mm,  sessile  or  short- 
petiolate,  blades  planar  to  concave,  margins  entire  or  edged  with  trichomes, 

apices  acute,  glabrous  to  scabrous,  sometimes  punctate,  often  ±  resin-coated, 

sometimes  resin-dotted;  mid  vein  prominent,  1-2  pairs  ol  collateral  veins  some- 
times present.  Capitulescences  usually  congested,  rounded  compound  cymes 

to  corymbose,  occasionally  racemose.  Involucres  cylindric  to  obconic  or  hemi- 

spheric,4-15  X  1.5-6mm.Phyllariesin  3-6series,imbricate  to  vertically  aligned, 
strongly  graduated  or  subequal,  green  to  tan,  ovate  to  oblong  or  lanceolate,  to 

oblanceolate,  0.5-7  x  0.5-1.3  mm,  apices  acute,  acuminate,  cuspidate,  obtuse, 

erect  or  slightly  spreading,  olten  resinous;  midvein  obscure  to  evident,  some- 
times enlarged  subapically  and  glandular;  lowermost  sometimes  herbaceous 

or  herbaceous-tipped,  otherwise  mostly  chartaceous.  Capitula  discoid  or  radi- 
ate in  L.  i)]iiWLcphala  (rays  have  also  been  observed  in  L.  spathulata),  I  lowers 

4-22.  Ray  flowers  (l-)6-8,  pistillate,  fertile,  ranging  from  pale  to  darker  yellow; 

laminae  elliptic  to  obovatc,  3.5-5  x  ±1  mm.  Disc  flowers  4-15,  bisexual,  corol- 

las same  color  as  ray  corollas,  3.5-14  mm,  lobes  erect  to  spreading  or  rel  lexed, 

0.5-2.2  mm.  Style  branches  1.7-4.6  mm,  appendages  lanceolate  or  attenuate  to 

subulate,  0.7-2.2  mm.  Cypselae  mostly  tan  to  brownish,  usually  prismatic,  ob- 

long to  obconic,  1.5-7  mm,  glabrous  to  densely  pubescent.  Pappi  similar  in  ray 

and  disk  flowers,  whitish-tan,  20-80+,  subequal,  setose  bristles,  3-12  mm.  x  =  9. 

lilymology.—Lorandcrsonia  is  named  for  koran  C.  Anderson,  Professor  of 

Biological  Sciences,  Florida  State  IJnix'crsity,  Tallahassee,  Florida,  who  hasdedi- 

cated  much  ol  his  professional  career  to  the  study  of  Chrysolhamnns  and  re- 
lated Astercae  and  has  significantly  increased  our  knowledge  of  these  taxa. 

Prominent  jcdturcs.distribul  101], and  rc/(;(ions/iip.s.— Features  diagnostic  tor 
the  genus  include  the  following:  shrubs  with  leafy  stems;  stems  annual  in  L. 

micmcephala  and  L.  pcirsonii  Irom  a  woody  caudex;  leaves  ascending,  olten 

paral  lei  to  the  stem  but  not  appirssed,  sessi  le  to  subsessile,  laminar,  oblanceolate 

to  narrowly  so,  margins  entire  tociliatc,  remotely  serrate  in  L.pcjr.so/iii,  apices 

attenuate,  obtuse  in  L.  pcir.soMii,  and  blades  relatively  thin,  midvein  conspicu- 

ous, collateral  veins  arising  proximally  olten  evident;  capitula  usually  numer- 
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ous,  small,  congested,  organized  into  rounded  cymes,  forming  corymboid 

capitulescences,  monocephalous  in  L.  peirsonii;  phyllaries  in  3-6  series,  typi- 
cally strongly  graduated,  chartaceous  except  for  an  apical  or  subapical,  often 

narrow,  diamond-shaped  green  patch,  median  vein  mostly  evident,  sometimes 
somevv^hat  thickened  distally,  phyllaries  subequal  in  L.  peirsonii,  ray  flovv'ers 
absent  except  in  L.  microcephala  and  L.  pei  rsonii,  rarely  present  in  L.  spathulata. 

Evenly  spaced  gland-tipped  hairs  occur  at  least  on  young  stems  and  emergent 
leaves,  especially  those  transitional  from  leaves  to  phyllaries.  The  glandular 
portion  is  soon  deciduous  in  most  species  but  is  persistent  in  L.  peirsonii. 

The  southern  Rocky  Mountains  is  the  center  ot  diversity  for  this  genus, 
but  its  entire  range  includes  centralCoahui la  and  northern  Chihuahua,  Mexico, 
northward  to  southwestern  Kansas,  southern  Montana,  and  central  Utah,  with 

one  outlyer  in  Inyo  and  Mono  counties.  Calilornia.  Species  in  this  genus  occupy 

a  considerable  altitudinal  range,  300-3600  meters,  and  are  adapted  to  various 
arid  habitats  ranging  from  sand  dunes  to  stony  soils  and  rock  crevices. 

Basal  to  Lorandersoma  m  our  gene  trees  are  Oreochrysum  parryi  (A.  Gray) 
Rydberg,  Tonestus  pygmaeus  (Torrey  &  A.  Gray)  A.  Nelson,  and  Eastwoodia 

e/egans  Brandegee.  Sister  to  the  just  named  taxa  is  a  grade,  although  not  always 
fully  resolved,  consisting  of  three  species  ol  Tonestus,  Acamptopappus,  and 
Amphipappusfremontii  Torrey  &  A.  Gray  var.  spi  nosus  A.  Nelson,  crowned  with 
Chrysothamnus  sensu  stricto.  See  Fig.  1  tor  more  details  and  Roberts  and 
Urbatsch  (2004)  for  additional  discussion. 

Lorandersonia  baileyi  (Wooton  &  Standley)  Urbatsch,  R.P.  Roberts,  &  Neubig, 
comb.  nov.  B.asionym:  Chrysolhammis  baileyi  Wooton  &  Siandley,  Comr.  U.S.  Natl.  Herb. 

16:181. 1913.  C.  pidc/ie/lu.s  (A.  Gray)  Greene  subsp.  haileyi  (Wooton  &  Standley)  Hall  &  Clem- 
ents. Phylog.  Method  Taxon.,  194. 1923.  Chrysothamnus pukheUusGreenc  var.  haileyi  (Wooton 

&  Standley)  5,F.  Blake,  J.  Washmgton  Acad.  Sci.  30:467.  1940.  Encamcria  putchdla  subsp. 

haileyi  (Wooton  &  Standley)  1..C.  Anderson,  Great  Basin  Naturalist  55:86. 1995.  Typf.:  U.S.A. 

New  Mr.xic  O:  N  end  of  Guadalupe  Mountains,  4  Sep  1902,  V.O.  Bailey  490  "number  provided 

in  protologuc  is  498  compared  to  490  on  specimen"  (l  ioi.otype:  US  00443565). 

Distribution,  ecology,  and  relationships.— This  taxon  has  been  documented  tor 
the  states  of  Chihuahua  and  Coahuila,  Mexico  and  tor  Arizona,  Colorado,  Kan- 

sas, New  Mexico,  Oklahoma,  Texas,  and  Utah.  It  grows  in  open  prairies  typi- 
cally in  deep,  sandy  soils  at  elevations  1350-2350  m  and  flowers  trom  late  sum- 

mer to  fall.  Lorandersonia  baileyi  is  often  treated  as  a  subspecies  of  L.  pulchella, 

and  the  two  arc  very  similar  in  habit,  leaf  form  and  in  having  involucres  com- 
posed of  relatively  long,  vertically  aligned  phyllaries.  Ciliate  leaf  margins  and 

young  stems  with  evenly  spaced  trichomes  distinguish  L.  haileyi  from  the  gla- 
brous L.  pulchella.  In  our  best  resolved  phytogenies,  L.  bai !e_y  and  L.salicina  are 

sister  taxa,  with  L.  linifolia  basal  (Roberts  &r  Urbatsch  2004).  Presence  of  gland- 
tipped  hairs  on  young  stems  and  young  leaves  transitional  to  phyllaries  is  a 
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feature  seen  in  L.  haileyi  and  to  a  lesser  extent  in  other  taxa  with  the  exception 

ol  L.  pcirsonii,  which  is  covered  throughout  with  simihrr  appearing 
indumentum. 

Lorandersonia  linirolia  (Greene)  Urbatsch,  RP.  Roberts,  &  Neubig,  comb.  nov. 
B.ASIONYM:  C/irys[)(lui/nMi(s  lini/olin.s  Greene,  Pittonia  3:24.  IB^Xi.  Bij^^^dowm  Imijolut  A.  Nel- 

son, Wyoming  Agric.  Exp.  Sta.  Bull  28:123. 18%.  Chrysothamnus  viscidijlorus  (.Hook.)  Nutt. 

subsp.  /ini/o/iii.s  (Greene)  Hall  &  Clements,  Phylog,  Method  Taxon.  184. 1923.  Ch  ry.sol/uimnu.s 

viscidifloius  var.  limjoliu^  (Greene)  Kiucll  in  lidcstrom  &  Kittell,  Fl.  Arizona  and  New 
Mexico,  393.  1941.  Ericawcria  Unifolui  (Greene)  l-.C  Andcr.son,  Great  Basin  Naturalist  55:86. 

1995.  TypH:  U.S.A.  WYOMING:  in  moist,  alkalmc  soil,  plentiful  along  a  streamlet  near  Rock 

Springs,  9  Aug  1895,  H.L,  Greene  .s.n.  (holotypf:  NDG). 

Di.s/:ribution,cco/og3',andreiations/iip5.— This  species  is  ol  ten  locally  abundant 
and  widespread,  ranging  from  Arizona  and  New  Mexico  northward  to  Utah, 

Montana,  and  Wyoming.  It  occupies  alkaline  moist  sites  along  rivers,  stream 

banks,  and  drainage  areas  at  elevations  from  1200  to  2400  meters  and  flowers 

late  summer  and  fall.  Growing  to  over  3  meters  tall,  it  is  the  largest  member  of 

thegenus.  It  superficially  resembles/-,  .spa; /u(/ci(t(  but  may  be  distinguished  from 

that  species  by  its  leal  shape,  glabrous  to  glabrate  shoots,  and  densely  pubes- 
cent achenes.  A  population  sampled  in  Mesa  County,  Colorado,  differed  trom 

the  norm  in  having  numerous  spreading  trichomes  on  its  young  twigs  and 

capitulescence  branches,  and  trichome-edged  leaves  with  more  noticeable  resin 

dots.  Lorandersonia  linifolia  is  basal  to  L.  haileyi  and  L.  salicina  m  our  gene- 
based  trees  (Roberts  &r  Urbatsch  2004)  and  combines  some  features  of  both 

species.  This  is  especially  true  for  the  Mesa  County  population,  whose  ioliage  is 

conspicuously  resm-dottcd  and  which  has  pubescent  achenes  typical  ot  L. 

salicina.  Its  pubescent  stems  and  trichome-edged  leaves,  however,  are  charac- 
teristic of  L.  haileyi. 

Lorandersonia  microcephala  (Cronquist)  Urbatsch,  R.P.  Roberts,  &  Neubig, 
com  b.  nov.  B.asion  ym:  tlaplopappus  mitrocrplit/ln.sCronquist,  Madroiio  11:18ft.  1951.  Tonc^it  n.s 

micmcephalus  (CroiU|uist)  G.L.  Nesom  &r  D.R.  Morgan,  Phytologia  68:178.  1990.  TYl^E:  U.S.A. 

New  Mexic  o,  Taos  Co.:  Tres  Piedras,  crevices  ol  granitic  rocks  in  open  yellow  pine  torest,  alti- 
tude 8200  It,  8  Jul  1950,  Ripley  &  Banwhy  10316  (IIOI.OTYPE:  W.S;  l,soTYPE:  CAS), 

Di.st  n  hution,  ecology,  a  nd  relationsh  ips.—Lo  ra  nderson  ia  microcepha  la  grows  on 
thin  soils  and  cracks  m  granite  outcrops  at  elevations  f  rom  2400  to  2700  meters 

and  flowers  Irom  July  toSeptembcr  Itsdistribution  is  restricted  toa  lewsitesin 
northern  New  Mexico  and  southern  Colorado  where  it  is  uncommon  and  ol 

special  conservation  concern.  Cronquist  (19.51)  discussed  this  species  obscure 

ai Unities  and  regarded  it  as  Haplopappus  alter  considering  Pelradoria  and 

Hesperodoria  as  possible  congeners.  The  species  was  transferred  to  Tonestus  by 

Nesom  and  Morgan  (1990),  Lane  et  al,  (1996)  based  on  limited  sampling  noted 

that  L.  microcepha lu.s shared  more  DNA  characters  with  t heir  cpDN  A  constituted 
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Petradoria  group  than  with  Tonestus.  In  our  ETS/ITS  based  trees  this  species  is 

basal  in  Lorandersonia  and  quite  remote  from  Petradoria.  Tonestus  as  consti- 
tuted by  Nesom  and  Morgan  (1990)  is  highly  polyphyletic  with  L.  peirsonii  the 

only  Tonestus  placed  in  the  Lorandersonia  clade.  As  with  L.  haileyi,  L. 

microcephala  has  glandular  trichomes  on  its  young  stems  and  leaves,  especially 
those  transitional  to  phyllaries,  as  abundantly  seen  in  on  all  aerial  parts  of  L. 

peirsonii.  Besides  sharing  similar  trichomes  types,  the  latter  two  taxa  have  her- 
baceous stems  from  woody  caudices  with  persistent  leaves  and  especially  leaf 

bases,  congested  internodes,  radiate  capitula,  and  both  grow  on  granite  out- 
crops and  at  high  elevations.  Lorandersonia  microcephala  closely  resembles 

other  species  in  the  genus  in  leaf  form  and  capitulum  size,  shape,  number,  and 
arrangement. 

Lorandersonia  peirsonii  (D.D.  Keck)  Urbatsch,  R.P  Roberts,  &  Neubig,  comb. 
nOV,  BASIONYM:  Haplopappus  CAimiu.s  H.M.  Hall  subsp,  pcirsonh  D.D.  Keck,  Madrono  5:169. 

1940.  Haplopappus  iAplopappus)  peirsonii  IDD.  Keck  ) J.T.  Howell,  Leall.  Western  Bot.  6:86. 

1950.  Tonestus  peirsonii  (D.D.Keck)  G.L,  Nesom  &  D.R.  Morgan,  Phytologia  68:178. 1990,  Type 

U.S.A.  California.  Inyo  Co.:  Transverse  Ridgc,  Upper  Rock  Creek  Lake  Basin,  N  W  corner  of 

Inyo  County,  3380  m,  5  Aug  1933,  i-W.  Peirson  (norOTYi'i;:  UC,  lSOTYPE:JEPS). 

Distribution,  ecology,  and  relationships.—Lorandersoniapeirsoniiis  a  morpho- 
logically divergent  species  in  an  otherwise  relatively  uniform  genus.  It  grows 

in  the  High  Sierra  Province  in  California  rather  than  the  Rocky  Mountains  and 

nearby  plains.  Its  shoots  are  densely  and  uniformly  covered  with  glandular  tri- 
chomes, leaf  margins  are  remotely  and  conspicuously  serrate,  and  its 

capitulescence  monocephalous.  Nevertheless,  as  noted  in  the  discussion  of  L. 
hai  leyi  and  L.  microcephala,  there  are  some  similarities  to  other  Lorandersonia 

species.  That  this  species  is  convergent  in  DNA  sequence  for  the  ETS/ITS  re- 
gion is  yet  untested.  All  sequences  for  L.  peirsonii  taken  from  different  speci- 

mens at  different  times  with  different  stock  reagents  yielded  identical  results, 

except  for  one  or  two  base  pairs,  but  all  samples  were  taken  from  herbarium 

specimens  and  the  possibility  of  contamination  needs  to  be  unequivocally 
eliminated. 

Even  more  puzzling  than  Lorandersonia  peirsonii's  overall  dissimilarity  to 
other  Lorandersonia  is  its  great  similarity  to  Tonestus  eximius  (IH^.M.  Hall)  A.  Nelson 
&  J.E  Macbride.  Keck  (1940)  treated  L.  peirsonii  as  a  subspecies  of  the  latter  in 

its  original  publication.  Howell  (1950)  raised  it  to  specific  rank.  In  their  rein- 
statement of  Tonestus,  Nesom  &  Morgan  (1990)  grouped  the  two  species  together, 

along  with  T.  alpinus  (L.C.  Anderson  &  Goodrich)  G.L.Nesom  &  D.R.  Morgan, 
based  on  morphological  similarities.  The  technical  features  that  distinguish  T. 
eximius  mclude  its  narrower  capitula,  fewer  phyllaries  with  more  obtuse  apices, 
fewer  ray  flowers,  and  shorter  disk  corollas.  Yet  the  two  species  differ  by  several 

basepairs  in  their  ETS/ITS  sequences.  Tonestus  eximiusis  associated  with  a  grade 
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of  taxa  just  below  Chrysothamnns  sensu  stricto,  several  nodes  removed  from 

Loraudcrsonui  (Fig.  1).  DNA  sequences  obtained  from  freshly  collected  leaves  of 

T.  cximius  were  virtually  identical  to  samples  obtained  trom  herbarium  speci- 

mens and  reported  by  Roberts  and  Urbatsch  (2004).  Here,  tew,  molecular  varia- 

tion unrelated  to  phylogeny  is  suspected.  These  two  species  and  Tonestus,  in  gen- 
eral poses  many  questions  for  further  investigation.  Most  species  of  Tonestus  sensu 

Nesom  and  Morgan  (1990)  are  generally  restricted  rocky  outcrops  at  high  eleva- 

tions. Perhaps  the  genetic  potential  to  converge  into  high  elevation  life  forms  ex- 
ists in  several  lineages  ol  Astcreae.  Brouillet  et  al.  (2004)  provided  such  evidence 

by  demonstrating,  based  on  RTS/ITS  sequence  data,  that  T.  k  i  ny^ii  and  T.  abcnans 

are  allied  to  the  phyletically  distant  Eurybioid/Machaeranthcrinae  clade  and  that 

their  similarity  to  other  Tonestus  is  superlicial. 

Lorandersonia  pulchella  (A.  Gray)  Urbatsch,  R.R  Roberts,  &  Neubig,  comb,  nov 

BasR"»NYM:  Linosyri>,imlchcUa  A.CTrny,  PI.  Wriglit,  ISK').  1832.  Chry  sol  ha  mints  puhhdhisCnxxuc, 
Hrythea  193. 1895.  Ch  ryiothamnuspulchellusGrcene  subsp.  typicus  Hall  &  Clements,  Phylog. 

Method  Taxon.  194. 1923.  Eriaimeria  pulchelln  (A.  Gray)  L.C.  Anderson,  Great  Basin  Natural- 

isi  55:H(\  1995.  TVPF.:  U.S.A.  Ti:.\A.s;  prairies  below  F.l  Taso,  Oct  1849.  Wni;ht  287  illOLOTYPI-;: 
Gll;iSOTYPK:US). 

Clir\'S(i()ui(i!/ii(.s  chitior  Staiulie)',  Pi-oc.  Biol,  Soc  Washington  26418.  1913.  Chrysoihdiuiuis 

pulchcl/ui"  (,A.  Gray)  Greene  subsp.  cltKiur  (Standley)  H.M,  Hall  &  Clements,  Phylog.  Method 
TiTxon.  194, 1923.  Typf:  U.S.A.  Npvv  Mhxico.  t^ma  Ana  C:o,:  San  Andreas  Mountains,  sandhills 

N  ol  Golden  bergs  Ranch,  12  Oct  1912,  E.G.  Wootoit  .s,n,  (llOPOT^'Pr,:  US), 

Distribulio}],  ecology,  and  rc/afio/is/ups,— This  species  occurs  in  Chihuahua, 
Mexico,  and  m  New  Mexico  and  Texas,  where  it  grows  on  dry  hills  and  plains, 

olten  m  sandy  soils,  at  elevations  Irom  1500-2000  meters.  Its  similarities  and 

difterences  to  L.  haileyi  are  noted  in  the  discussion  of  that  species.  In  our  se- 

quence-based trees,  L.  pu  IchcUus  is  sister  to  L.  spathii  latus  (Roberts  &  Urbatsch 

2004),  from  which  it  differs  in  several  morphological  characters,  involucral  Ica- 
tures  being  the  most  notable. 

Lorandersonia  salicina  (S.F.  Blake)  Urbatsch,  R.R  Roberts,  &  Neubig,  comb,  nov 
Basiunvm:  tiaplopappiis  suiicinita  S.F.  Blake,  Proc,  Biol.  Soc,  Washington  48471.  1935. 

Hcspciodoria  salicina  (S.1-.  Blake)  G.L.  Nesom,  Phyiologia  71:245.  1991,  TYPE:  U,S.A.  ARIZONA. 
Coconino  Co.:  Grand  Canyon,  Bright  Angel  Trail,  21  Oct  1905,  A.  Eastwood  10  UlOLOTYPE:  US 
00(M  9g50). 

Distribution,  ecology,  and  rc/dtion.ship.s.— This  species  is  restricted  to  a  few  sites 
in  northern  Arizona  and  isot  conservation  concern.  Its  habitat  consists  ol  rocky 

cliff  laces  and  stony  soils  I  rom  300  to  950  meters.  What  became  the  type  speci- 
men for  Haplopappus  salicinus  (Eastwood  10)  was  earlier  considered  by  Hall 

(1928)  to  be  Haplopappus scopulorum  in  sect.  Hesperodoria.  Blake  (1935)  noted 

its  distinctix'c  nature  when  describing  it  as  a  new  species  but  still  allied  it  to  H. 
scopulorum.  So  did  Nesom  (1991),  who  turthcr  noted  numerous  similarities  and 
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differences  between  the  two  species.  Combining  Hesperodoria,  Vanclcvea,  and 
Petradona  into  a  single  genus  or  broadening  Chrysothamnus  to  encompass 

these  species  were  also  proposed  (Nesom  2000).  In  our  gene-trees  L.  salicina  is 
sister  to  L.  baileyi,  with  L.  linifolia  basal  (Roberts  &  Urbatsch  2004).  Among 

the  lorandersonias,  L.  salicina  is  most  like  L.  linifolia  m  often  havmg  resin-dot- 
ted leaves  that  are  similar  in  size  and  torm,  relatively  short  involucres,  and 

achenes  pubescent  with  long  ascendmg  hairs.  The  adaxial,  often  copious  resin 
coating  of  the  emerging  leaves  of  L.  .salicina  is  characteristic  ot  L.  haileyi,  L. 

linifolia,  and  perhaps  some  of  its  other  congeners  as  well.  Lorandersonia 

salicina  is  differentiated  from  L.  linfolia  by  its  much  smaller  stature,  resm- 

coated  to  resin-dotted  stems,  absence  ot  the  uniformly  spaced,  spreading  tri- 
chomes,  and  its  few-headed,  loosely  corymboid  capitulescences. 

Lorandersonia  spathulata  (L.C.  Anderson)  Urbatsch,  R.P.  Roberts,  &r  Neubig, 
comb.  nov.  Basiokym:  Chrysothamnus  ipathulatus  L.C.  Anderson,  Madrono  17:226.  1964. 

tricameria  spathulata  (L.C,  Anderson )  L.C.  Anderson,  Great  Basin  Naturalist  55:86, 1995.  TYPE: 

U.S.A.  New  Mexico.  Otero  Co.:  Upper  Burro  Flats,  6000  it,  between  LaLuz  and  LaBorcita  can- 
yons, 7  mi  NE  by  road  irom  town  of  LaLuz,  T15S,  R19E,  sec  14  &  15, 14  Oct  1961,  L.C.  Anderson 

lOyi  (1  lOLOTYPE:  UC;  ISOTYPES:  KSC,  MSC,  NMC,  US,  UTC). 

Distribution,  ecology,  and  relationships.—Lorandersonia  spathulata  is  knowm 
from  south-central  New  Mexico  and  nearby  areas  m  Texas,  where  it  grows  on 
loamy  soils  associated  with  pinon,  juniper,  and  oak  woodlands  from  around 
1700  to  2200  meters.  Anderson  (1964b)  noted  its  simitarity  to  C.  viscidiflorus 
(Hook.)  Nutt.  subsp.  lanceolatus  (Nutt.)  Hall  &  Clements  in  corolla  shape  and 

style  branch  size,  apparently  regarding  this  as  some  measure  of  relatedness.  He 
maintained  L.  spathu  lata  in  sect.  Chrysothamnus  in  his  (1986a)  synopsis.  This 

species  is  robustly  supported  within  the  Lorandersonia  clade,  and  as  noted  pre- 
viously, is  sister  to  L.  pulchella. 

Chrysothamnus  Nutt.,  Trans.  Amer.  Philos.  Soc.  ser.  2,  7:323.  1840.  type: 
Chrxsolhamnus  pumilus  Nutt.  (typ.  cons.).  =  Chrysothaninus  \'iscidifh)rus  (Hook,)  Nutt, 

C/iry-S()(/iam)ui.ssect,  Gri:niiiniL,C,  Anderson.Proc.  Symp.  Biol.  Ard'misitiandCliry.sothtimnus. 

29. 1986,  in  part.  Cfi?'}'so(/iamnussect.  Pulchelli  Hall  &  Clements,  Publ.  Carnegie  Inst.  Wash- 
ington 326:175. 1923.  in  part.  Hesperodoria  Greene,  Leail,  Bot,  Observ.  Crit.  1:173. 1906,  in  part. 

Vanclcvea  Greene.  Pittonia  4:50. 1899, 

Discussion.^Chrysothamnus  in  the  traditional  sense  has  long  been  considered 
a  difficult  genus  due  to  complex  infraspecific  variation  in  Chrysothamnus 

nauseosa,  C.  parryi,  and  C  viscidiflorus  (Hook.)  Nutt.  and  also  because  of  un- 
certainty concerning  its  monophyly  (Hall  &  Clements  1923;  Anderson  1986b). 

Species  in  sect.  Punctati  and  C.  alhidus,  in  particular,  have  been  noted  for  their 
anomalies  relative  to  others  in  the  genus  and  for  their  similarities  to  species 

elsewhere  in  tribe  Astereae  (Hall  &  Clements  1923).  Sequence-based  phyloge- 
netic  investigations  have  been  invaluable  in  addressing  questions  concerning 
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generic  circumscription  and  interspecific  species  relationships,  as  discussed  in 

the  present  paper  and  elsewhere  (Roberts  &  Urbatsch  2004;  Suh  1989;  Morgan 

1990).  Such  data  also  have  added  a  new  level  of  complexity  and  have  posed  new 

hypotheses concernmg  the  circumscription  of  Chrysothamnus. 

Acamptopappus,Amphipappus,-dnd  Vandevca  areclosely  associated  with  or 
are  included  in  Ch  rysothamnus  in  our  sequence-based  clade  (Fig.  1).  Acamptopappus 
is  supported  as  part  of  a  polytomy  that  also  includes  Amphipappusjremontii 

var.  spmosus  and  Chrysothamnus  iFig.  1).  Three  taxa  traditionally  regarded  as 

other  genera  arc  supported  within  Chrysothamnus  (Fig.  1).  Among  these, 

Hesporodona  scopulorum  and  Vanclcvca  .sty/o.sd  can  readily  be  placed  in 

Chrysothamnus  because  they  exhibit  no  morphologically  incongruous  char- 
acteristics. Their  affiinties  to  one  another  (Anderson  &  Wcberg  1974)  and  to 

Chrysothamnus  had  been  noted  (Ncsom  1997,  2000)  and  sequence  data  sup- 
port these  hypotheses  (Roberts  &  Urbatsch  2004).  The  presence  of 

Amphipappus/remontii  within  the  Chr3/50t  ham  nusclade  is  perplexing  because 
A.Jremontii  var  ,spi nosus  is  placed  several  nodes  below.  Functionally  staminate 

disk  llorets  and  1-2  pistillate  ray  llorets,  leaturcs  unknown  for  other  taxa  in 
this  investigation  except  in  Pctradoria,  characterize  Amphipappus.  There  is 

some  evidence  lor  intergradation  between  the  two  varieties  of  A.  frcmontii 

(Nesom  2005),  and  the  pubescence  characters,  their  major  distinguishing  fea- 

ture, are  regarded  as  technical  and  perhaps  trivial.  Although  Nelson  (1934)  rec- 
ognized A.  spinosus  as  a  distinct  species,  he  noted  its  strong  similarity  to  the 

typical  taxon.  Furthermore,  some  years  earlier  (Nelson  1909),  he  described  the 

same  variant  as  a  variety  ol  A.Jremontii  based  on  a  different  type. 

Lane  (1988)  hypothesized  that  Acamptopappus,  Amphipappus,  Chryso- 
thamnus, Vanclcvea,  Ericamcria,  and  others  share  a  common  ancestral  stock. 

Sequence  data  support  certain  aspects  ol  her  hypothesis  and  her  generalized 

statement  is  brought  to  a  finer  focus.  Chrysothamnus  is  paraphyletic  since  it 

includes  typical  Amphipappusjremontii.  Because  of  its  distinctive  floret  mor- 

phology, the  possibility  of  convergence  among  ETS/ITS  sequences,  and  pos- 

sible analytic  problems  such  as  long  branch  attraction  or  sample  contamina- 
tion, incorporation  ol  Amphipappus  into  Chrysothamnus  should  be  delayed 

until  hypotheses  posed  herein  are  tested  further  Acamptopappus  is  also  main- 

tained as  a  distinct  genus  because  of  its  morphological  cohesiveness  and  mono- 
phyly  robustly  supported  by  sequence  data  (Roberts  &  Urbatsch  2004). 

Chrysothamnus  scopulorum  (IVI.E. Jones)  Urbatsch,  R,R  Roberts,  &  Neubig,  comb. 
nov.  B.ASIOKYM:  Bit^i'l(iu'ii(  mcnziaii  var  scopulorum  MH,  loncs.  Proc.  Calif.  Acad.  Sci.  .ser.  2, 

Sib"-)!,  1895.  H(//)/()p((/)p[i.s .SLO/m /,)(-(( iinM.F..  Jones)  S,F.  Blake,  Contr,  U.S.  Natl.  Herb,  25:542,  546. 
1925.  Hcspcrodoria  scopulorum  (M.H.  |(incs)  drecne,  Leall.  Boi.  Observ.  Cnt.  1:17  5.  1906.  Type: 

U.S.A.  UTAl  1.  Canyon  of  the  Lifipei"  Vn;i;in  River  above  Springdale.  1219  m,  23  Sep  1894,  M.H. 
Jones  6074  U,l-(  totyii-  US  002.36810), 
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Haplopappus  :icopulorum  var  hirtcUiis  S.F.  Blake,  Proc.  Biol.  Soc.  Washington  48:170. 1935.  Type: 

U.S.A.  Utai  1.  Iron  Co.:  Cedar  Canyon,  2  Sep  19.31.  A.O.  Garrett  6051  (llOLOTYPE:  US  0162383.5) 

Chrysothamnus  scopulorum  var.  canonis  (S.L.  Welch)  Urbatsch,  R.P.  Roberts,  & 

Neubig,  comb.  nov.  BASlom-u-.Haplopappus scopulorum  (M.E.Jones)  S.F.  Blake  var.  canoms 
S.L  Welsh,  Utah  Flora  (ed.  3),  200.  2003,  Type:  U.S.A.  UTAH.  Naturalist  Cove,  base  of  N  facing 

cliffs,  east  of  The  Neck,  Canyonlands  National  Park,  n.d.,  S.L  Welsh  8813  (llOLOTYPE:  BRY). 

Distrihution,ecology,andrelationships.—Chrysothamnusscopulorumgrowson 
brushy  mountain  slopes  and  in  the  understory  of  ponderosa  pine  in  Arizona 

and  Utah  between  1200  and  2200  m.  Features  diagnostic  for  this  species  in- 
clude its  compact  clusters  of  20±  capitula  on  long  peduncular  branches  bear- 

ing widely  spaced,  distally  reduced  leaves/bracts,  5-6  seriate  involucres,  im- 

bricate phyllaries,  relatively  large  capitula  of  10-16(-20)  florets,  and  pubescent 
achenes.  In  our  gene  tree  (Fig.  1),  it  is  one  of  seven  basal  polytomic  branches,  its 
sister  relationships  unresolved.  Within  Chrysothamnus  it  closely  resembles  C. 

stylosus  but  is  readily  differentiated  from  that  taxon  by  its  non-glutinous  in- 
volucres, smaller  capitula,  and  terete  pappus  bristles.  It  is  the  type  for  the  ditypic 

Hespcrodoria,  earlier  regarded  as  a  section  within  Haplopappus  (sensu  Hall 
1928).  As  noted  in  the  discussion  of  Lorandersonia,  similarities  between  C. 

scopulorum  and  L.  salicina  (H.  salicina)  are  convergent. 

Chrysothamnus  stylosus  (Eastwood)  Urbatsch,  R.P.  Roberts,  &  Neubig,  comb, 
nov.  Basionym:  Grindelia  stylosa  Eastwood,  Proc. Calif.  Acad. Sci.  ser  2, 6:293. 1896.  Vandevea 

stylosa  (Eastwood)  Greene,  Pittonia  4.  51. 1899.  Type:  U.S.A.  Utah:  13  Jul  1895,  A.  Eastwood  36 
(hoeotype:  CAS). 

Distribution,  ecology  and  relationships— Chrysothamnus  stylosusis  endemic  to 
the  Colorado  Plateau  and  has  been  documented  for  at  least  six  counties  in  south- 

ern Utah  and  in  adjacent  Arizona,  where  it  inhabits  dunes  and  sandy  soil  at 

elevations  from  1100-1700  meters.  It  is  readily  diagnosed  by  its  glutinous  shoots 
and  involucres,  relatively  broad,  spreading  to  def  lexed,  falcate  leaves  with  acute 

apices,  3~5-seriate  involucres,  graduated,  acuminate-tipped  phyllaries,  20  or 
more  flowers  per  head,  and  numerous,  flattened  pappus  bristles.  Previously 
treated  in  the  monotypic  genus  Vandevea,  its  similarity  to  Hesperodoria  (as 
suggested  by  Anderson  and  Weberg  1974)  and  to  Chrysothamnus  (Nesom  1997, 
2000)  is  supported  in  part  by  ETS/ITS  sequence  data  (Roberts  &  Urbatsch 
2004).  Within  Chrysothamnus,  it  and  five  other  taxa,  plus  a  branch  bearing 
several  other  species,  form  a  basal  polytomy  (Fig.  1).  As  in  other  studies  of  this 

nature  (Roberts  &  Urbatsch  2003, 2004),  low  levels  of  sequence  variation  pro- 
vide little  resolution  within  genera. 
The  following  is  key  to  taxa  within  and  related  to  Cuniculotinus, 

Chrysothamnus,  and  Lo  randersonia  based  ETS/ITS  sequence  data  (Fig.  1).  A  key 

to  the  genera  Chrysothamnus, and  Lorandersonia  is  not  possible  due  to  appar- 
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cnt  convergence  among  various  species.  Therefore,  taxa  in  these  two  genera 
appear  at  various  places  in  the  key. 

KHY  TO  TAXA  IN  THR  CHRYSOTHAMNUS  AND  LORANDHRSONIA  Cl.ADliS 

1,   Disk  flowers  3-7,  functionally  staminate;  ray  flowers  1  -2,  pistil'ate,  ligule  apices  clis- 

lincliy  2-3  lobed;  pappus  of  crinkly  bristles,  2  to  several  fused  at  base    Amphipappus 

1.  Disk  flowers  hermaphroditic,  often  many  more  than  7  per  capitulum;rays  0  to  nu- 

merous; ligule  apices  rounded  or  irregularly  notched  or  toothed;  pappus  of  sepa- 
rate bristles  or  scales,  not  conspicuously  contorted. 

2.  Rays  O;florets,at  least  the  outer  several  series.associated  with  readily  deciduous 

paleae,  much  longer  than  achenes;  pappus  of  5-8  narrowly  deltate  scales;  ca- 
pitula  with  30  or  more  florets   Eastwoodia 

2.  Rays  0-several;palea  lacking,  relatively  short,  conic  projections  present  in  cer- 
tain taxa;  pappus  of  10  or  more  bristles;  capitula  may  contain  fewer  or  more 

than  30  florets. 

3.  Phyllaries  graduated,  mid-level  ones  obovate,  more  than  2  mm  wide  distally, 

apices  retuse  to  emarginate,  notch  conspicuously  cuspiate,  lower  or  outer- 
most chartaceous   Cuniculotinus 

3,  Phyllaries  graduated  or  subequal,  rarely  more  than  2  mm  wide  distally,  but  if 

so,  apices  obtuse  to  rounded,  never  notched,  lower  or  outermost  often  her- 
baceous, 

4.  Receptacles  with  persistent,sharp,conic  projections; phyllaries  2-3  seriate; 

involucres  hemispheric  to  nearly  spheric;  desert  shrubs  of  the  southwest- 
ern U.S.witli  disk  flowers  14  or  more; rays  present  in  one  species, absent  in 

another   Acamptopappus 

4.  Receptacles  without  sharp,  conic;  phyllaries  (2-)3-6+  seriate;  involucres 

cylindric  turbinate,  or  campanulate;  disk  flowers  1 5  or  fewer  in  most  spe- 

cies except  for  certain  low  growing,  montane,  herbaceous-stemmed  taxa 
with  15  or  more  ray  florets  per  capitulum, 

5.   Ray  flowers  5  or  more  per  capitulum. 

6.  Capitula  in  compact  corymbiform  clusters;  disk  flowers  1 5  or  fewer 

  Lorandersonia  microcephala 

6.  Capitula  solitary;  disk  flowers  40  or  more. 

7.   Leaf  margins  entire  rarely  with  a  few  apical  teeth;  shoots  and  phyl- 

laries pubescent  with  spreading  and  mostly  gland-tipped  hairs 

  Tonestus  lyallii 

7   Leaf  margins  saliently  toothed;  shoots  and  phyllaries  pubescent 

with  shaggy  crisped  hairs,  or  with  gland  tipped  hairs. 

8,  Many-stemmed,  tap-rooted  perennial  herbs  from  an  under- 
ground, branching  caudex;  stems  and  involucres  pubescence 

of  eglandular,  shaggy,  crisped  hairs;  Rocky  Mountain  alpine 

meadows   Tonestus  pygmaeus 

8,  Mat-forming  herbaceous  perennials  from  underground.branch- 

ing  caudices  and  deep-seated  rhizomes;  stems  and  involucres 

with  abundant,  gland-tipped  hairs;  mountains  of  east-central 
California  and  adjacent  Nevada    Lorandersonia  eximius 

5.   Ray  flowers  0;  reported  for  L.  spathulata  but  rare. 

9.  Disk  flowers  8  or  more  per  capitulum. 

10.  Disk  flowers  30  or  more;involucres  and  often  stems  distally  gluti- 
nous  Chrysothamnus  stylosa 
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10.   Disk  flowers  20  or  fewer;  involucres  and  stems  may  be  resin  dot- 
ted but  not  glutinous. 

11.   Basal  leaves  and  lower  cauline  leaves  bearing  1-3  pairs  of 
salient  teetli;shoot5  and  involucres  pubescent  with  relatively 

long  gland-tipped  hairs    Tonestus  graniticus 

1 1.   Leaf  margins  entire;  shoots  resin-dotted  or  pubescent  with 

short,conic,eglandular  hairs. 

12.  Stems  and  leaves  resin-dotted;  involucres  3-6  seriate 

   Lorandersonia  salicina 

12.  Stems  and  leaves  pubescent  with  spreading,  eglandular 

hairs;invoucres  6+  seriate     Chrysothamnus  scopulorum 

9.  Disk  flowers  fewer  than  8  per  capitulum  (the  highly  variable  C. 

viscidiflorus  subsp.  viscidiflorus  is  known  to  have  up  to  14  flowers  per 

head,  but  it  may  be  distinguished  by  its  leaves  twisted  on  their  long 
axes). 

13.  Leaves  10  or  more  mm  wide,  strongly  veined;  stems  annual 

   Chrysothamnus  eremobius 

13.  Leaves  less  than  10  mm  wide,  midvein  often  evident,  collat- 
eral veins  0  or  inconspicuous;  stems  perennial. 

14.   Leaves  twisted  about  long  axis     Chrysothamnus 
viscidiflorus 

14.   Leaves  flat,  not  twisted. 

1 5.  Achenes  glabrous  to  sparsely  pubescent  throughout 

or distallyonlysometimes  with  glistening  atomiferous 
trichomes. 

16.  Stems  and  leaves  glabrous  or  uniformly  pubes- 

cent with  short,  spreading  conic  trichomes;  dis- 
tal portion  of  achenes  usually  with  glistening 

atomiferous  trichomes  and  sometimes  a  few 

elongated  hairs  or  glabrous  throughout. 

17.  Stems  and  leaves  uniformly  and  abundantly 

pubescent  with  short,  spreading,  conic  tri- 
chomes; distal  portion  of  achenes  usually 

with  glistening  atomiferous  trichomes  and 

sometimes  a  few  elongated  hairs  or  glabrous 

throughout;  disk  corollas  7-1 1   mm  long 

  Chrysothamnus  depressus 

1 7.  Stems  uniformly  and  abundantly  pubescent 

with  short,spreading, conic  trichomes  orgla- 
brous;  leaves  glabrous  or  ciliolate  margined; 

achenes  glabrous;  disk  corollas  9  mm  or 
more  long. 

18.   Margins  of  leaves  ciliolate;widespread  in 

New  Mexico  and  adjacent  states    Lorandersonia baileyi 

18.   Margins  of  leaves  glabrous;  central  New 

Mexico  and  adjacent  Texas     Lorandersonia 

pulchella 16.  Stems  and  leaves  uniformly  predominantly  pu- 

bescent with  gland-tipped  trichomes,  short, 
spreading  conic  trichomes  if  present  sparsely  so; 



1630  BRIT.ORG/SIDA  21(3) 

achenes  glabrous  or  distal  portion  with  a  few 

elongated  hairs;disk  corollas  7  or  more  mm  long. 

19.  Stems  and  leaves  mainly  pubescent  with 

gland-tipped  trichomes,  eglandular  ones 
may  a  so  be  present   Chrysothamnus  molesta 

19,  Achene  apices  with  a  few  elongated  hairs  or 

glabrous  throughout;  leaves  resin  dotted 

  Chrysothamnus  vaseyi 

15.  Achenes  pubescent  to  densely  so  with  elongated 

trichomes;  atomiferous  spheres  typically  lacking. 

20.  Leaves  or  capitulescence  bracts  extending  to 

apices  of  the  involucres  or  far  beyond;  leaves  of- 
ten resin  dotted    Chrysothamnus  humilis 

20.  Leaves  or  capitulescence  bracts  not  extending 
to  the  level  of  the  involucres. 

21.   Leaves  1-2  mm  wide  or  narrower,  glabrous 

or  remotely  scaberulous;  phyllary  apices 

acuminate  or  cuspidate  with  a  slender  tip. 

22.  Leaves  l(-2)  mm  wide  or  narrower,  gla- 
brous or  remotely  scaberulous;  phyllary 

apices  acuminate  or  cuspidate  with  a 

slender  tip   Chrysothamnus  greenei 

22.  Leaves  1-2  mm  wide,  glabrous;  phyllary 

apices  acute  to  rounded,  somewhat 

thickened  apically    Chrysothamnus 

viscidiflorus  subsp  planifolius 

21.  Leaves  (2-)3  mm  or  more  wide;  phyllary  api- 
ces acuminate,  acute, or  rounded. 

23.  Cypselae  densely  pubescent;  twigs  gla- 

brous or  nearly  so;leaves  lanceolate,  wid- 
est point  nearer  the  leaf  base,  glabrous, 

often  resin  dotted;  northeastern  New 

Mexico  and  northward     Lorandersonia 

linifolia 

23.  Cypselae  sparsely  pubescent;  twigs  sca- 
brous; leaves  oblanceolate  to  spalulate, 

widest  point  nearer  the  leaf  apex,  sca- 

brous, lacking  resin  dots;  southern  New 

Mexico  and  adjacent  Texas     Lorandersonia 

spathulata 
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ABSTRACT 

Morphology  and  molecular  phylogenetic  data  show  that  Eu  rybia  pygmaea  is  not  a  member  of  Eit  ryhia 

but  belongs  in  Symphyotrichum,  close  to  S.yukonense  of  subg.  Virgulus  section  Grandiflori.  There- 
fore, we  transfer  the  species  to  that  genus,  as  Symphyotrich  urn  pygmaeum  (Lindl.)  Brouillet  &  S.  Selliah. 

RESUMEN 

Losdatos  filogeneticos  morfologicos  y  moleculares  muestran  que  Eurybia  pygmaea  no  es  un  miembro 

de  Eurybia  sino  que  pertenece  a  Symphyot  richum,  proximo  a  S.  yu honense  del  subg.  Vi  rgulus  section 

Grandiflori.  Por  ello,  transferimos  la  especie  a  ese  genero  como  Syniphyolrichum  pygmaeum  (Lindl.) 
Brouillet  &S.  Selliah. 

Eurybia  pygmaea  (Lindl.)  G.L.  Nesom,  the  pygmy  aster,  is  endemic  to  the  west- 
ern Canadian  Arctic  and  northeastern  arctic  Alaska.  Described  initially  as  As- 
ter i^ygmaeus  Lindley,  it  was  later  placed  in  synonymy  of  the  morphologically 

similar  Eurybia  si bi rica  (L.)  G.L.  Nesom  (A.  si bi  ricus  L.  subsp.  pygmaeus  (Lindl.) 
Love  &  Love  or  A.  sihiricus  var  pygmaeus  (Lindl.)  Cody).  Euryhia  sihirica  is  a 
primarily  western,  boreal  montane  species  that  reaches  the  western  North 
American  Arctic  and  crosses  into  Eurasia,  the  only  species  of  genus  Euryhia  to 

do  so.  This  species  clearly  belongs  to  the  eurybioid  grade  (Brouillet  et  al.  2004). 
In  his  work  on  the  North  American  species  of  asters,  Nesom  (1994)  accepted 

the  hypothesis  of  a  close  relationship  between  A.  pygmaeus  and  A.  sihiricus,  and 
therefore  transferred  the  former  to  Euryhia  at  the  rank  of  species,  E.  pygmaea 
(Lindl.)  G.L.  Nesom.  Hulten  (1968)  and  Porsild  and  Cody  (f980),  however,  had 

drawn  attention  to  the  similarity  of  £,  pygmaea  (as  A.  pygmaeus)  to  another  spe- 
cies. Aster yukonense  Cronquist,  an  endemic  of  interior  Yukon  and  Alaska,  and 

of  the  Mackenzie  drainage  of  the  Northwest  Territories.  Nesom  (1994)  transferred 
A.yukonense  to  another  North  American  segregate  of  Aster,  Symphyotrichum,  as 
S.yukonense  (Cronquist)  G.L.  Nesom,  as  a  member  of  subgenus  VirguXus.  He  did 
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not  discuss  the  possible  relationships  ol  E.  pygmaea  to  S.  yukonense.  Scoggan 

(1978-1979)  underlined  the  similarity  of  S. yukonense  to  S.  campeslrc.  Subgenus 

Virgu/ us  is  characterized  by  its  chromosome  basenumberof  x  =  5,  whilcfc'ury^id 
has  X  =  9.  The  chromosome  number  of  E.  pygmaea  is  yet  unknown. 

In  a  molecular-based  (nr  DNA  ITS  and  ETS)  phylogenetic  analysis  of  the 
curybioid  grade  with  respect  to  other  North  American  Astereae  (subsequent  to 

Brouillet  et  al.  2004),  Eurybia  pygmaea  did  not  group  with  other  species  of  the 

genus,  but  was  found  embedded  within  the  Symphyotrichinae  with  members 

ol  Symphyotrichum subg.  Virgulus,  in  a  clade  comprising  5.  novae-angliae  (ITS 

dataset,  which  did  not  include  S. yukonense)  or  S.  novue-angliae^S.fendleri  and 

S. yukonense  (RTSdataset)(S.  Selliah  and  L.  Brouillet,  unpublished).  In  the  lat- 
ter, E.  pygnmea  is  sister  to  S. yukonense.  Forcing  E.  pygmaea  to  Eurybia  results 

in  much  longer  trees  and  is  therefore  less  parsimonious.  Furthermore,  genus 

Eurybia  is  characterized  by  a  synapomorphic  deletion  of  9  bp  in  the  trnL  in- 
tron(cpDNA),  a  deletion  not  found  in  the  closely  related  Oreostemma,Herrickia, 

Triniteu  rybia  or  Machaeranthermae,  nor  in  any  other  North  American  Astereae 

investigated  so  far,  including  members  ol  the  Symphyotrichinae  (M.  Lauze,  pers. 

comm.).  These  data  indicate  that  E.  pygmaea  is  not  a  member  of  Eurybia,  but 

instead  belongs  to  Sympliyotrithumsubenus  Vi  rgu lu.s,  section  Grandif/ori.  This 

hypothesis  would  be  easily  tested  by  counting  the  chromosome  number  ol  E. 

pygmaea:  a  count  based  on  x  =  5  (with  a  distinctive  karyotype,  Semple  & 
Brouillet  1980)  would  confirm  membership  in  the  Virgulus  group  of 

Symphyotrichum. 
Morphologic  examination  of  herbarium  specimens  reveals  the  striking 

similarity  of  Eurybia  pygmaea  to  Symphyotrichum  yukonense,  to  the  point  that 

a  problem  ol  a  transition  between  the  two  species  may  be  perceived  (D.  Murray, 

pers.  comm.).  Indeed,  smaller,  single-headed  individuals  of  S.  yukonense  could 
be  easily  mistaken  for  the  lormer  Both  species  have  wiry  caudices,  stems  short, 

branched,  purplish,  simple,  brittle,  villous,  leaves  yellowish -green,  narrow,  more 
or  less  clasping,  entire  (occasionally  subserrate  in  £.  pygmaea),  sparsely  villous 

or  strigosc  to  glabrate,  marginally  ciliate  or  villous-ciliate,  capitulescences  few- 

headed  and  paniculitorm  or  single-headed,  and  campanulate  heads  with  phyl- 
laries  subequal,  often  purplish,  not  or  little  basally  scarious,  leafy,  lanceolate  to 

linear-lanceolate,  more  or  less  villous,  rays  8  to  30,  purple,  5-11  mm  long,  disc 

corollas  weakly  ampliatc  or  lunnellorm,  nerved  cypselae  with  sordid  or  pur- 

plish, acute,  barbellatc  bristles,  Obscrx'ation  of  the  phyllary  tips  of  E.  pygmaea 

further  revealed  the  presence  of  a  tew  short-glandular  hairs,  which  are  absent 
Irom  E.  sibirica  but  typical  ol  the  Grandijhiri  and  ol  S.  yukonense.  This  needs 

to  be  conlirmed  by  examination  ol  live  material  to  ensure  that  the  small  hairs 

observed  are  indeed  glandular  and  similar  to  those  of  S.yu  konense.  Overal  I,  siini- 
larities  between  E.  pygmaea  and  S. yukonense  are  greater  than  those  perceived 
between  the  tormer  and  E.  sibirica. 
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Within  the  framework  of  preparing  treatments  for  Euryhia  and 

Symphyotrichum  for  the  Flora  oi  North  America  project,  we  are  therefore  pro- 
posing the  transfer  of  Eubyria  pygmaea  to  Symphyotrichum. 

Symphyotrichum  pygmaeum  (Lindl.)  Brouiliet  &  S.  Selliah,  comb.  nov.  Basionym: 

Aster  pygmaeus  Lindley  in  WJ.  Hooker.  Fl.  Bor.-Amer.  2:6.  1834.  Aster  sihivicus  F.  subsp. 
pygmaeus  (Lindley)  Love  &  Love,  Bot.  Not.  128:521. 1975  (1976).  Aster  si  biricus  L.  var.  pygmaeus 

(Lindley)  W.J.  Cody  Canad.  Field-Naturalist  68:  117.  1954.  Euryhia  pygmaea  (Lindl.)  G.L. 
Nesom,  Phytologia  77:26L  1994  (1995). 
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BOOK  REVIEW 

Rit:ARi^  Sdi-i:  and  Brian  GocinwiN.  2000.  Signs  of  Life:  How  Complexity  Pervades 

Biology.  (ISBN  0-465-01928-5,  pbk.).  Basic  Books,  387  Park  Avenue  South, 
New  York,  NY  10016,  U.S.A.  (Orders:  212-340-8100,  212-340-8115  fax; 

www.basicbooks.com).  $17.50, 322  pp.,  b/w  I  igures,  charts,  notes,  index,  6" 

x9  1/4". 
The  book  5it;n.S()/  IaIc  ackii'csscs  the  concept  ol  comple,\it\'  in  hiolog\'.  To  completely  appreciate  this 

text,  readers  should  have  a  strong  background  in  mathematics,  physics,  biology  and  il  possible  sys- 
tems modeling.  .Such  a  loundation  is  helplul  in  understanding  the  many  mathematical  equations 

that  the  reader  is  presented  with  during  the  autliors' discussions.  The  vocabulary  ol  this  book  isad- 
N'anced;  I  kutnd  it  necessary  to  look  up  words  and  theory  relerences  either  in  a  dictionary  or  online. 

The  language  and  terminology  choices  m  the  te.\t  are  miicli  more  involved  than  the  back  cover  de^ 

scription  would  lead  you  to  behex'e.  In  lact,  tlic  wilting  style  and  vocabulary  choices  used  in  this 

book  will  hkel)'  discourage,  il  not  exasperate,  most  readers. 

The  lirst  chapter  serves  as  an  o\'erview  ol  the  book,  which  this  leader  lound  too  mathemati- 

cally/physics intensive  (i.e.  technically  term  laden)  to  gel  a  good  loot  bold  on  the  examples  and  mes- 
sages the  authors  were  attempting  to  convey.  A  number  ol  topics  relating  to  noniincarity.  chaos  and 

emergence  were  discussed  in  cha|">terone;  some  explained  and  some  not,  including:  I, orenz  at  tractors, 

Navier-Stokes  ec|u,Uions,  excitable  media,  slime  mold  lile  cycle,  Bernard  cells,  bilurcation,  and  con- 
vection. 

The  second  chapter  locused  on  order  com|ilexit\'  and  disorder  Although  hea\'y  on  the  physics 

anel  math,  this  chapier  was  uncleistandable.  The  chapter  discusses  the  Ising  model,  which  was  ini- 

tially explai  ned  with  magnetic  attractor  changes  at  extreme  temperatures.  The  Ising  model  was  car- 

ried into  examples  ol  lire  spread,  sandpile  shape,  and  discussion  of  critical  limits  in  various  biologi- 

cal and  plnsic.il  s\'siems. 

Chapter  three  centered  on  the  topics  ol  genetic  networks  and  wli,u  processes  control  cell  dii- 

lerentiation  and  genetic  development.  Items  discussed  included  the  ideas  oi  rate  limiting  sie]is,  iso- 

logous  diN'crsilication  and  gene  regulation  ol  metabolic  actix-ities. 

M\'  uiiiial  interest  and  excitement  about  this  book  arose  I  rom  both  the  title  and  descripi  ion  on 

the  back.  That  interest  was  c[uickly  replaced  with  Irustraiion  alter  the  continual  exposure  lo  ad- 
vanced mathematics,  physics  terminology  and  equations,  and  1  stopped  reading  alter  chapter  three. 

Additional  chapter  titles  include:  Brain  Dynamics,  Ants,  Brains  &  Chaos,  Baroque  of  Nature,  Lile  on 

the  Edge  ol  Catastro|The,  Involution  e'sr  I:xtmclion.  Fractal  Cjties,  and  Market  Crashes,  1  am  sure  that 
readers  more  lamiliar  or  comlortablc  with  the  many  theories  and  ec|ual  ions  relerenced  in  this  book 

will  be  able  lo  glean  a  wealth  ol  knowledge  and  mtercsimg  relationships  included  by  the  authors. 

The  book  Si^nsoJ Life  covers  the  toj^ic  ol  complexity  in  biology.  The  authors  have  included 

many  "boxes"  within  tlie  text  that  oiler  readers  an  in-depib  mathematical  equation,  chart,  graph  or 
mathem, tiled  ,tnalysis  related  lo  the  topics  discussed,  bach  chainer  also  has  a  relerences  area  lor 

those  readers  who  wish  to  learn  more  or  read  specilic  source  material.  Unfortunately  the  authors' 
use  of  extremely  technical  terminology  and  verbose  writing  style,  make  understanding  complexity 

in  bioU)gy  very  complex  itself.— Lee  Luckcydoo.  Ucrhcninm.  Botanical  Ri'.sccotli  iuslilutcoj  lcxiis,509 

I'cuin  Sivccl.  l-'ovi  Worth.  1X76102-4060.  U.S.A. 
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ABSTRACT 

Two  combinations  are  proposed:  Artemisia  arbuscula  subsp.  hngiloha  (Osterhout)  Shultz  and  Arte- 
misia glohularia  subsp,  lulea  (Hulten)  Shultz.  Artemisia  glohularia  subsp.  lutea  is  lectotypilied. 

RESUMEN 

Se  proponen  dos  combinaciones  (Artemisia  arbuscula  subsp.  longiloha  y  Artemisia  glohularia  subsp. 

lutea)  y  se  lectotipifica  Artemisia  glohularia  subsp.  lutea. 

Taxa  for  which  new  combinations  are  here  proposed  are  included  in  the  forth- 
coming treatment  of  Artemisia  in  the  Flora  of  North  America  North  of  Mexico 

(Shultz  2005).  Both  combinations  already  exist  at  varietal  rank  but  they  are 

made  here  at  subspecific  rank  for  better  consistency  with  traditional  usage  in 
the  genus  (e.g.,  Shultz  1983, 1987)  and  with  the  FN  A  treatment. 

Artemisia  arbuscula  Nutt.  subsp.  longiloba  (Osterhout)  Shultz,  comb.  nov. 
Basionym:  Artemisia  spiciformis  Osterhout  van  longiloha  Osterhout,  Muhlenbergia  4:69. 1908. 

Artemisia  longiloha  (Osterhout)  13eetle,  Rhodora  61:84. 1959.  Artemi.sia  arbuscula  var.  langiloba 

(Osterhout)  Dorn,  Vase.  PI.  Wyoming  295. 1988.  Seriphidium  arhusculum  (Nutt.)  W.A.  Weber 

subsp.  longilobum  (Osterhout)  W.A.  Weber,  Phytologia  55:7.  1984.  TYPE:  U.S.A.  COLORADO. 

Grand  Co.:  Sulphur  Springs,  Osterhout  3592  (holotype:  GH!). 

Artemisia  arbuscula.  is  one  ot  the  more  perplexing  species  in  Artemisia  subg. 
Tridentatae.  Anatomic  and  morphologic  characteristics  (leaf  phenology  and 
size  of  heads)  suggest  multiple  hybrid  origins  and  different  parental  taxa  for 
the  subspecies  (Shultz  1987).  The  phenology  of  leaves  on  flowering  plants  in  an 
otherwise  evergreen  species  suggests  a  hybrid  origm  involving  species  of  the  A. 
tridentata  and  A.  cana  lineages.  In  most  instances,  populations  of  A.  arbuscula 

appear  to  be  stable  and  self-reproducing  from  fully  fertile  seeds. 
Artemisia  arbuscula  occurs  throughout  western  North  America,  prima- 
rily as  isolated  populations  in  California,  Colorado,  Idaho,  Montana,  Nevada, 

Oregon,  Utah,  Washington,  and  Wyoming.  Artemisia  arbuscula  subsp.  longi  loba 
differs  from  other  subspecies  of  A.  arbuscula  by  its  distinctive  leaf  lobing  and 

early  blooming  time.  It  is  the  only  member  of  the  Tridentatae  complex  to  begin 

flowering  as  soon  as  snow  melts  in  early  spring  and  it  is  ecologically  distin- 
guished from  other  subspecies  by  its  occurrence  at  lower  elevations,  in  fine- 
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grained  clay  soils.  Morphological  characteristics  that  separate  subsp.  longiloha 

from  subsp.  arhuscu  la  are  its  smaller  heads  (2-3  mm  diam.  as  opposed  to  3-4.5 
mm);  subsp.  longiloba  is  separated  Irom  suhsp.  the  rmopola  by  its  shallowly  lobed 

leaves  (less  than  1/2  their  lengths)  as  opposed  to  deeply  cleit  leaves  (more  than 

1/2  then-  lengths). 
I  proposed  the  taxonomic  status  adopted  here  m  my  doctoral  dissertation 

(Shultz  1983).  Osterhout  first  recognized  the  'longiloba'  morphological  form; 
he  considered  it  a  variant  of  Artemisia  spiciformis,  a  species  that  also  appears 

to  be  ot  hybrid  origin.  Because  A.  arbu:>cula  subsp.  longiloba  occurs  sporadi- 
cally in  the  hitermountain  west  and  exhibits  a  broad  range  ol  morphological 

variation,  1  have  hesitated  to  formalize  its  status.  Twenty  years  ol  additional  field 

work  have  helped  to  conlirra  my  belief  that  this  taxon  should  be  recognized 

but  with  the  caveat  that  it  may  be  derived  irom  dilferent  taxonomic  lineages 

(at  subspecilic  rank)  in  different  parts  of  its  range.  The  taxon  described  as  A. 

arbuscula  subsp.  longicaulis  A.H.  Winward  &  R.D.  McArthur  (1995)  may  be  a 

polyploid  derivative  of  the  Artemisia  arbuscula  complex.  This  complex  con- 

tinues to  present  an  interesting  puzzle  that  in  all  likelihood  represents  a  pat- 
tern ot  reticulate  evolution. 

Artemisia  globularia  Chamisso  ex  Besser  subsp.  lutea  (Hultcn)  Shultz,  comb. 
nov.  B,'\.sioNVM:  Ailcmi^iaglobiilai  la  van  lutea  I  lultt-n,  Arta  Univ.  Lund  2,  46:1567. 1950.  Ar- 

te inisui  glohiiliiiui  I,  hitcii  (.Mullen)  15.  Boivm.  Naturalists  Clanad.  94:632.  1967,  Tvpr.:  U.S.A. 

Alaska:  St.  Matthew  Island.  I6jul  1938. /.i^AniicT.son  4tV7U-l-:c:TOTYPH:  .S,  here  formally  desig- 
nated). Selected  by  D.H  Murray  in  1981.  who  studied  all  the  material  available  to  Mullen  at  S. 

The  A\nderson  eolleetion  is  the  only  one  of  the  syntypcs  m  Hultcn's  herbarium  and  thus  the 
tin!}'  one  he  could  ha\'e  had  bciorc  him  at  the  time  ol  writ  mg  tlic  description. 

As  currently  circumscribed,  Artemisia  globularia  subsp.  lutea  is  known  only 

from  Alaska.  It  is  common  on  St.  Mathew  Island,  infrequent  on  surrounding 

islands,  and  of  conservation  concern.  The  bright  yellow  corollas  with  orange 

glands  distinguish  it  from  subsp.  globularia,  which  has  reddish-black, 
eglandukir  corollas.  It  is  unusual  to  have  such  distinguishing  characteristics  at 

the  subspecies  level.  Hiven  et  al.  (2004)  documented  multiple  chromosome  races 

within  A. globularia,  suggesting  need  lor  turther  study  to  determine  relation- 
ships of  this  taxon. 
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BOOK  REVIEW 

Mark  Fi  anac^.an  and  Tony  Kirkham.  2005.  Plants  From  the  Edge  of  the  World: 

New  Explorations  in  the  Far  East.  CISBN  0-88192-676-0,  hbk.).  Timber  Press 
Inc.  133  S.W.  Second  Ave,  Suite  450,  Portland,  OR  97204-3527,  U.S.A.  and 
Timber  Press,  2  Station  Rd,  Swavsey,  Cambridge  CB4  5QJ,  U.K.  (Orders: 

www.timberpress.com,  mail@timberpress.com,  503-227-2878, 1-800-327- 

5680, 503-227-3070  fax).  $39.95,  312  pp.,  color  maps,  numerous  color  pho- 

tos, 7  1/4"  X  9  /14". 

Thi.s  engaging  bool<  chronicles  ihc  anihors'  plant-collecting  expeditions  In  the  Far  Hast  in  the  after- 

math ol  the  Great  Storm  (Hurricane  llugojol  C~)ctober  1987,  which  devastated  Royal  Botanic  Gar- 
dens, Kew,  London  and  Wakehurst  Place  in  West  Sussex.  During  the  subsequent  assessment  ol  dam- 

age and  uu'cntor}'  of  the  collections,  it  became  clear  tliat  there  were  large  gaps  in  both  the  taxonomic 

and  geographic  representation  of  the  world's  temperate  woodlands, especially  those  Irom  the  edge  oi 
eastern  Asia.  A  plant  collecting  program  wasde\'cloped  targeting  areas  ol  the  world  that  were  under- 

represented  in  Kew's  collections.  Joint  expeditions  to  Sichuan,  China  were  mounted  by  others;  the 
authoi's  knind  themselves  in  charge  of  expeditions  to  some  very  remote  areas  m  Korea,  Tai\\'an,  east- 

ern Russia  and  Japan- 

Plants  and  hunting  them  lorm  the  heart  ol  the  book,  but  the  story  is  as  much  an  adventure  tale 

as  one  about  botany.  Well  written,  iiexer  di  \',  olien  exciting,  sotnetimes  hilarious,  the  book  allows  the 

reader  to  experience  e\'cnts  m  an  immediate  \s'a\'  through  the  use  ol  lirst-person  narrati\'e.  From 

their  eight-hour  climb  to  a  Korean  mountain  top  to  crossing  a  storm-swollen  river  in  Russia  hand- 

m-hand,  the  authors  keep  the  reader's  attention.  They  eat  sandpiper  stew,  but  pass  on  pigs"  ears.  They 
savor  beer  in  several  memorable  places.  They  look  more  kindly  on  Spam  after  days  in  Todong  whei  e 

the  smell  ol  dr\iiig  scpud  permeates  the  air  And  on  e\'ery  |iage  they  describe  the  plants  they  are 
hunting  and  the  way  they  are  hunting  them.  They  pursue  their  goals  though  rain,  hail,  heat,  cold  and 

dark  of  night,  always  with  a  sense  of  humor.  Think  of  Michael  Palin  crossed  with  a  postman-bota- 
nist and  you  get  the  idea. 

The  linal  chapter  details  what  has  happened  at  Kew  and  Wakehurst  Place  as  tiie  collections 

have  been  planted  and  grown.  The  book  also  includes  homage  to  those  who  went  before  them  at  Kew, 

notably  E.H.  Wilson,  in  wJiose  footsteps  the  authors  fouird  themselves  walking  as  they  gathered  seed 

in  the  species-rieh  temperate  forests  on  the  "edge  ol  the  world." 
Mark  Flan,ig,m  is  currently  Keeper  of  the  Ciardens  in  Windsor  Great  Park,  with  responsibili- 

ties lor  the  world-renowned  Savill  and  Valley  Gardens  and  the  gardens  at  Frogmore,  Tony  Kirkham 
is  Flead  of  the  Arboretum  and  Horticultural  Services  at  the  Royal  Botanic  Garden,  Kew,  where  he 

cares  lor  the  existing  heritage  landscape  and  woody  plant  collections  and  maintains  the  integrity 

and  development  ol  the  li\'ingscicntilie  plant  collections.  Both  traxel  extensively  lor  plant  collecting 

trips,  lecture  and  publish.— Pcnn)'MfCo()lc.  \'()lii nicer,  Hii(((nfu(i  Rcsctiirh  mslilulf  olTcxas.50^)Pccini 
St  reel,  Fo  rl  Worth,  TX  76 102-4060,  U.S.A. 
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ABSTRACT 

Conoclinium  betonicifolium  (R  Miller)  King  61  H.  Robinson  var,  integrifolium  (A.  Gray)  T.R  Patterson 

is  an  inland  taxon  that  has  mosth'  oblanceolatc  to  o\'ate  leal  blades. 

RESUMEN 

Conoclinium  betonicifolium  (P.  Miller)  King  &  1 1.  Robinson  var  integrifolium  (A.  Gray)  TF  Patterson 

es  un  taxon  del  interior  que  usualmente  tiene  limbos  loliares  dc  oblanceolados  a  ovados. 

A  Study  of  the  genus  Conoclinium  DC.  (Patterson  1994)  reaffirmed  an  earlier 

observation  by  Asa  Gray  that  a  bimodal  pattern  of  variation  exists  within 

Conoclinium  hctonicifolium  (Miller)  King  &  H.  Robinson.  The  inland  taxon, 

which  has  distinctive  leaf  morphology  is  lormally  treated  here  at  varietal  rank. 

The  distributions  of  the  two  varieties  in  Texas  were  mapped  by  Turner  et  al. 
(2003). 

Conoclinium  betonicifolium  (Miller)  King  &  fl.  Robinson,  Phytologia  19:300. 
1970.  Eupatorium  helonicijohum  Miller,  Card,  l^ict.  cd.  8,  Eupatonum  no.  Q.  1768. 

1.  Leaf  blades  mostly  oblong  to  oblong-lanceolate  (commonly  subauriculate),  bases 
truncate  to  cordate,  margins  crenate;  coastal  habitats     a.  var.  betonicifolium 

1.  Leaf  blades  mostly  oblanceolate  to  ovate  (commonly  attenuate),  bases  obtuse, trun- 
cate, or  cordate,  margins  crenate  or  entire;  inland  habitats  along  streams  and  around 

lakes     b.  var  integrifolium 

a.  Conoclinium  betonicifolium  (P.  Miller)  King  &  H.  Robinson  var.  betonicifolium 

Conoclinium  hetonicum  DG.,  Prodr  5:135. 18.36.  Eupaloiium  bclonicum  (DC.)  Hemslcy,  Bit^l.Cent.- 
Amer.Bot.  2(7):93. 1881. 

Flowering  Apr-Jun,  Sep-Oct.  Gulf  coast,  dunes,  beaches,  sandy  loam,  roadside 

ditches,  edge  of  woods,  salt  marshes;  0-10  m;  Texas;  Mexico  (Tamaulipas,  Ver- 
acruz, southward  along  Gulf  coast). 

b.  Conoclinium  betonicifolium  (P.  Miller)  King  &  fi.  Robinson  var  integrifolium 
(A.  Gray)  TF.  Patterson,  comb.  nov.  Basionym:  Conoclinium  hctonkum  DC.  var. 
integrifolium  A.  Gray,  Smithsonian  Gontr  Knowl.  3(5):88.  1852.  Conoclinium  integrifolium 

(A.  Gray)  Small,  Fl.  S.H.  U.S.  1170.  1903.  Typf:  U.S.A.  TEXAS.  Maverick  Co.:  Rio  Grande  and 

Escondida  Creek,  1848,  C.  Wright  s.n.  (holotypf-:  GU!;  isotypes:  GH!,  US!). 
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Flowering Jun-Sep.  Inland  along  streams,  around  lakes,  marsh  edges,  saline  soil 
near  irrigation,  old  fields;  50-1000  m;  Texas;  Mexico  (Chihuahua,  Coahuila, 
Jalisco,  Nuevo  Leon,  Puebla,  San  Luis  Potosi,  Tamaulipas). 
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ABSTRACT 

The  following  new  combination  in  Packera  is  made:  Packera  musiniensis  (S.L.  Welsh)  Trock. 

RESUMEN 

Se  hace  la  siguiente  nueva  combinacion  en  Packera:  Packera  musiniensis  (S.L.  Welsh)  Trock. 

Packera  (Asteraceae:  Senecioneae)  is  represented  in  North  America  nortli  of 

Mexico  by  fifty-four  species.  During  preparation  of  the  treatment  of  Packera 
for  the  Flora  of  North  America,  the  need  for  the  following  new  combination 

was  recognized. 

Packera  musiniensis  (S.L.  Welsh)  Trock,  comb.  nov.  Basionym:  Senecio  musiniensis  S.L. 
Welsh,  Rhodora  95:400. 1993  (holotype:  BRY). 

Packera  musiniensis  is  a  distinctive  high  elevation  dwarf  species  known  only 
from  Musinea  Peak  and  from  the  Wasatch  Plateau  (Welsh  1993)  in  Sanpete 

County,  Utah.  Its  affinities  within  Packera  are  uncertain,  but  Welsh  believes  it 

to  be  closely  related  to  either  P cana  (Hook.)  WA.  Weber  &  A.  Love,  P.  mu Itilohata 

(Torr  &  A.  Gray)  WA.  Weber  &  A.  Love,  or  both. 
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BOOK  NOTICES 
Timber  Press 

D.J.  C.-\l  I.WVAY  and  M.B.  C.M.kAW.AY  (Eds.).  2000.  Breeding  Ornamental  Plants.  (ISBN 

0-88192-482-2,  hbk.).  Timber  Press  Inc.  133  S.W.  Second  Ave.  Suite  450, 

Portland,  OR  97204-3527,  U.S.A.  (Orders:  vvww.timberprcss.com, 

mail@timberpress.com,  503-227-2878, 1-800-327-5680, 503-227-3070  fax). 
$34.95, 359  pp.,  88  color  photos,  10  b/w  photo,  26  line  drawings,  26  tables, 

6"  X  9". 

The  auiliors  have  succeeded  in  their  goal  of  producing  a  book  "uselul  to  gardeners  inierested  in  plant 

breeding, ...  presented  in  an  interesting  and  easily  understandable  lorniat."  It  is  remarkably  condensed, 
but  plenty  ol  rclercnces  are  at  hand  lor  whoever  might  want  to  dig  more  deeply.  The  first  two  chap- 

ters are  by  the  ( !allo\vays:  "Genetics  and  its  applications,"  a  brief  and  gentle  introduction  to  Mendc- 

liangcnetics,  ciLian  I  It  at  i\'c  genetics,  and  polyploidy  and  "Plant  breeding— practical  matters,"  an  over- 

view ol  how  one  might  approach  a  'back-yard'  breeding  program.  Short  sections  on  "naming 

selections"  and  "pkuit  protection  and  trademarks"  are  especially  interesting  (to  me).  Then,  Irom  vari- 
ous aiulioi's,  a  series  ot  ciiapters  lollows  cin  particukir  jiiam  genera  and  grou]is:  da\iilies,  daffodils, 

Siberian  Ins,  hostas,  ornamental  aroids.  African  \'iolets,  gesneriads.  Afncir\'l/is.  Pcnstcmon.  rhodo- 

dendrons and  azaleas.  K'd/mm  and  relatives,  camellias,  lilacs,  magnolias,  and  oaks.  These  are  nicely 
edited  lor  consistcnc\'  ol  lormat  and  all  include  sections  on  "important  traits  anel  breeding  objec- 

tives," "hybridization  mechanics."  aiul  'propagation,"  in  additKtn  to  topics  pai'ticular  to  the  plant 
group, 

l:ven  il  not  interested  m  breeding,  many  gardeners  and  botanic, tl  enthusiasts  will  enjoy  read- 

ing sections  ol  this  book  related  to  plants  of  their  special  interest,  lor  example,  find  important  muta- 

iionsin  .Alrican  \'iolets,tnd  thcdateon  which  each  was  first  recorded, and  readabotil  the  history  of 
daylily  hybridizing,  vegetative  propagation  in  camellias  by  cuttings  and  grafting,  and  key  groups 

and  breeding  lines  m  datfodils.~Guy  Ncsom,  Botanical  Research  InstHntc  ofTexa^,  Fort  Worth.  TX. 
76!02-40bOMS.A. 

Paul  Cappiiti.o  and  Don  Smaixuv.  2005.  Dogwoods:  the  Genus  Cotmts.  (ISBN  0- 

88192-679-5,  hbk.).  Timber  Press  Inc.  133  S.W.  Second  Ave,  Suite  450,  Port- 

land, OR  97204-3527,  U.S.A.  and  2  Station  Road,  Swavescy,  Cambridge  CB4 

5Q],  U.K.  (Orders:  www.timberpress.com,  mail@tiinberpress.com,  503-227- 

2878, 1-800-327-5680, 503-227-3070  fax).  $39.95, 224  pp.,  color  photos,  b/ 

w  drawings,  7  1/2"  x  11". 

This  IS  [iriiuaril\-an  owrvicw  ol  all  dogwoods  of  horticultural  inei  it.Ob\'iousl\'  some  species  are  left 
out.  About  31  species  are  included  out  ol  a  possible  45-65  reported  for  the  genus  by  the  author  A  key 
to  species  treated  would  have  been  a  nice  addition.  In  spite  of  ha\'ing  no  key.  this  book  is  filled  with 
an  enormcHis  ■nnount  ol  horticultural  information  on  choice  selections  and  h\'brids  a\'ailable  to  the 

dogwood  Uner.  The  author  provides  in  excess  of  200  excellent  photos.— Ben  Jicv  LipsiOinb.  liotanical 
Research  Inslilutc  oj  icxas,  509  Pecan  Street.  Fort  Worth.  TX  76102^-4060.  U.S.A. 
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CORRECT  AUTHOR  CITATION  FOR  CIRSIUM  EATONII 

VAR.  ERIOCEPHALL/M  (ASTERACEAE:  CARDUEAE): 
ERRATUM  FOR  SIDA  21:212.  2004 

David  J.Keil 

Biological  Sciences  Department 

California  Polytechnic  State  University 

San  Luis  Obispo,  California  93407,  U.S.A. 
dkeil@calpoly.edu 

In  a  recent  paper  (Keil  2004)  I  proposed  the  new  combination  Cirsium  catonii 

(A.  Gray)  B.L.  Rob.  var  erioccphalum  (A.  Nelson)  D.J.  Keil.  1  attributed  the  au- 
thorship of  the  varietal  epithet  enocephalum  to  Nelson  (Coulter  and  Nelson 

1909)  because  Cirsium  eriocephalum  A.  Gray,  Proc.  Acad.  Nat.  Sci.  Philad.  1863:69, 
1864,  was  a  later  homonym.  However,  a  colleague  pointed  out  to  me  that  Gray 

(1874)  had  validly  published  the  epithet  as  Cnicus  criocephalus  A.  Gray  and 
that  Nelson  (Coulter  and  Nelson  1909)  had  cited  Grays  Cnicus  criocephalus 

when  he  published  Cnicus  hookerianus  Nutt.  [var]  criocephalus.  My  attribu- 
tion of  the  epithet  to  Nelson  was  therefore  incorrect.  The  combination  is  re- 

published here  vv^ith  the  corrected  authorship  and  basionym. 

Cirsium  eatonii  (A.  Gray)  B.L.  Rob.  var  eriocephalum  (A.  Gray)  D.J.  Keil,  comb. 
nov.  Basionym:  Cnicus  ciioccphalus  A.  Gray.  Proc.  Amcr.  Acad.  Arts  10:46. 1874. 
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Keil,  DJ.  2004.  New  taxa  and  new  combinations  in  North  American  Cirsiunn  (Asteraceae: 

Cardueae).Sida  21:207-219. 
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BOOK  NOTICES 
Timber  Press 

Pi'Tiiiu.oLiMii.ATT^JoiiN  Manninc,  and  CiARV  DiiNLc^r.  Illustrations  by  Alrkii.  Batti-n. 

2005.  Crocosmia  and  Chasmanthe.  USBN  0-88192-651-5,  hbk.).  Royal  I  loi- 

ticultural  Society  Plant  Collector  Guide.  Timber  Press  Inc.  133  S.W.  Sec- 

ond Ave,  Suite  450,  Portland,  OR  Q7204-3527,  U.S.A.  and  2  Station  Road, 
Swavesey,  Cambridge  CB4  5QJ,  U.K.  (Orders:  www.timberpress.com, 

mail@tim  berpress.com,  503-227-2878, 1-800-327-5680, 503-227-3070  lax). 

$29.95,  219  pp.,  15  waatercolor  plates,  b/w  drawings,  7  1/4"  x  9  1/4". 

CnxowiiKi  and  Chasmanlhc  are  m  the  Iridaceae  lamdy  A  ke\'  to  species  lor  both  genera  is  a  nice 
addition  as  arc  the  beautiful  watercolor  plates. 

TM  E.  Brannia  2005  Hardy  Gingers:  Including  Hedychium,  Roscoea,  and  Zingiber. 

(ISBN  0-88192-677-9,  hbk).  Royal  Horticultural  Society  Plant  CoUectorGuicle. 
Timber  Press  Inc.  133  S.W.  Second  Ave, Suite  450,  Portland,  OR  97204-3527, 

U.S.A.  and  2  Station  Road,  Swavesey,  Cambridge  CB4  5Q],  U.K.  (Orders: 

www.tim  berpress.com,  mail@timberpress.com,  503-227-2878, 1 -800-327- 

5680,  503-227-3070  lax).  $34.95,  267  pp.,  color  photos,  7"  x  9". 
This  book  is  specilically  about  gingers  that  are  periectly  at  home  in  the  temperate  garden.  The  eight 

chapters  in  the  book  are:  1)  Botany,  2)  Ecology,  3)  Cultivation,  4)  Propagation.  5)  Culinary  and  Mc- 

(.licmal  fses,  6)  Cut  Flower  Uses,  7)  Landscaping  Uses,  and  8)  .A-Z  of  biardy  Gingers. 

ToRSTi-N  Ui>iER  and  John  M.  MacDol:gal.  Drawings  by  Bh  tuna  Ulmer.  2004.  Passiflora: 
Passion  Flowers  of  the  World.  (ISBN  0-88192-648-5,  hbk.).  Timber  Press  Inc. 

L33 S.W.  Second  Ave,  Suite  450,  Portland,  OR  97204-3527,  U.S.A.  and  2  Station 

Road,  Swavesey,  Cambridge  CB4  5QJ,  U.K.  (Orders:  www.timberpress.com, 

mail@timberpress.com,  503-227-2878, 1-800-327-5680, 503-227-3070  fax). 

$44.95, 430  pp.,  343  color  photos,  258  b/w  line  drawings,  7  1/2"  x  10  1  /I". 
Uhuer  and  MacDougal  with  the  help  of  anisi  Beiiina  LUmcr  have  made  a  significant  contiibution  to 

botany  and  horticulture  with  their  PcissiJIoni  book.  It  is  lull  of  good  descriptive  information  and  is 

beautitully  illustrated  with  excellent  Imc  drawings  and  color  photos.  There  are  19  chapters  that  dis- 
cuss everything  Irom  history,  systematics,  morphology  and  cultivation  to  butterflies  and  diseases. 
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NE5TOTU5  AND  TOIYABEA,  TWO  NEW  GENERA 
OF  ASTERACEAE:  ASTEREAE  FROM  THE 

WESTERN  UNITED  STATES  AND  CANADA 

Roland  P.  Roberts  Lowell  E.  Urbatsch 

Department  of  Biological  Sciences  Department  of  Biological  Sciences 

Towson  University  Louisiana  State  University 

Towson,  Maryland  21252-0001,  U.S.A.  Baton  Rouge,  fouisiana  70803,  U.S.A. 

Kurt  M.Neubig 

Department  of  Botany 

University  of  Florida,  PO  Box  111526 
Gainesville,  Florida  326 1 1,  U.S.A. 

ABSTRACT 

Nestotus  IS  described  as  a  new  ditypic  genus  from  the  western  United  States  and  the  Yukon  Territory, 

Canada,  to  accommodate  Sfenotu.smflc!fani((Brandegee)  A.  Heller  and  Stenotusstenopfij^/lus  (A.  Gray) 

Greene,  resulting  in  two  new  combinations  N.  madeanii  and  N.  stenophyllus  Sequence-based  phylo- 
genetic  investigations  consistently  demonstrate  and  robustly  support  the  relatedness  of  these  two 

taxa  and  their  distinctiveness  from  the  type  species,  S,  acaulis  (Nutt.)  Nutt.,  and  other  taxa  placed  in 

Stenotus.  Toiyabea  is  described  as  a  monotypic  genus  from  Nevada  to  accommodate  Tonestus  alpmus 

(L.C.  Anderson  &  S.  Goodrich)  G.L.  Nesom  &  D.R.  Morgan,  resulting  in  the  new  combination  Toiyabea 

alpina.  This  species,  Petradoria,  plus  5.  acauli.s and  S.  armeriouies  Nutt.  constitute  a  well-supported 

polytomy  sister  to  Solidago  and  related  taxa  in  our  molecular-based  phylogeny. 

RESUMEN 

Se  describe  Nestotus  como  un  genero  di  tipico  nuevo  del  oeste  de  los  Estados  Unidos  y  del  territorio  de 

Yukon  en  Canada  para  ubicar  a  Stenotiis  madeanii  (Brandegee)  A.  Heller  y  a  Stenotus  stenophyllus 

(A.Gray)  Greene  con  las  consecuentes  combmaciones  nuevas  N.  madeanii  y  N.  stenophyllus.  La  relacion 

entre  estas  dos  especies  y  las  diferencias  entre  ellas,  y  la  especie  tipo,  S.  acaulis  (Nutt.)  Nutt.,  y  otras 

especies  de  Stenotus  es  demostrada  consistentemente  con  un  alto  apoyo  en  las  investigaciones  basadas 

en  secuencias  de  ADN.  Adicionalmente  se  describe  Toiyabea  como  un  genero  monotipico  de  Nevada 

para  ubicar  a  Tonestus  alpinus  (L.C.  Anderson  &r  5.  Goodrich)  G.L.  Nesom  &  l^.R.  Morgan  con  la 

consecuente  nueva  combination  Toiyabea  alpina.  Esta  especie,  Petradoria,  ]unto  con  S.  acaulis  y  S. 

armcroides  Nutt.  constituyen  en  nuestra  filogenia  molecular  una  politomia  con  alto  apoyo,  la  cual  es 

hermana  de  Solidago  y  los  taxones  emparentados. 

INTRODUCTION 

The  sequence-based  investigations  of  Roberts  (2002)  and  Roberts  and  Urbatsch 
(2004)  focused  on  sorting  out  relationships  among  several  genera  of  the  tribe 

Astereae.  The  patterns  of  relationship  unveiled  by  the  sequence-based  investi- 
gations are  in  many  cases  incongruent  with  those  inferred  from  morphology. 

Among  the  taxa  included  in  those  investigations  were  the  six  species  of  Stenotus 
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Nutt.  and  the  eight  known  species  of  Toncstus  A.  Nelson.  Those  investigations 

(Roberts  2002;  Roberts  &  Urbatsch  2004)  revealed  that  Stcnotus  as  defined  by 

Morse  (1998)  and  Tonestus  as  defined  by  Nesom  and  Morgan  (1990)  are  not 

monophyletic.  A  single  species,  S.  armcrioidcs,  clustered  with  S.  acaw  /i.s,  the  type 

of  the  genus  (Fig.  1),  while  the  other  species  ol  Stenot  us  cither  were  more  closely 

aligned  with  other  genera  rather  than  with  their  congeners  or  their  relation- 

ships were  not  fully  resolved.  Species  ol  loiicstus  included  in  the  sequence-based 

investigations  were  also  not  closely  aligned  with  each  other.  Three  species  in- 
cluding the  type,  T.  lyallii  (A.  Gray)  A.  Nelson,  were  part  of  a  grade  under  the 

Chrysolhcui^nus/Acamptopappus  lineage,  whereas  the  other  five  species  were 

associated  with  other  lineages  (Fig.  1).  Here  we  address  the  cladistic  relation- 
ship of  three  taxa:  Stcnotus  macleanii  (Brandegee)  A.  Heller,  S.  stenophyllus  (A. 

Gray)  Greene,  and  Toncstusalpinus  (L.C.  Anderson  &  S.  Goodrich)  G.L.  Nesom 

&  D.R,  Morgan.  The  specifics  of  other  species  previously  treated  in  Stcnotus  and 
Toncstus  are  addressed  elsewhere  (Brouilct  et  al.  2004;  Urbatsch  et  al.  2005)  or 

will  be  the  subject  ol  lurther  investigation.  In  the  sec|uence-based  investigation 

summarized  in  Figure  1,  5.  macleanii  and  S.  stenophyllus  were  consistently  re- 
solved with  robust  bootstrap  and  Bayesian  support  as  sister  taxa  in  all  trees, 

though  their  relationship  to  other  taxa  included  in  the  study  was  not  fully  re- 
solved (Roberts  2002;  Roberts  &  Urbatsch  2004).  These  taxa  were  also  sister  in 

the  morphological  study  of  the  genus  Stcnotus  by  Morse  (1998).  Morse  (1998) 

proposed  that  these  taxa  were  closely  related  to  5.  lanuginosus  (A.  Gray)  Greene 

and  indicated  that  they  are  united  by  characteristics  that  include  thin,  stipi- 

tate-glandular  leaves  and  herbaceous,  stipitate-glandular  phyllaries  of  equal 

lengths  in  two  series.  The  sequence-based  investigations  of  Roberts  (2002)  and 
Roberts  and  Urbatsch  (2004)  were  inconclusive  m  reference  to  this  proposition 

because  the  relationshqi  of  the  5.  macleanii  /S.  stenophyllus  clade  to  S. 

lanugi nosus  was  not  fully  resolved  on  al  1  phylograms.  Both  clades  typical ly  were 

part  ol  a  large  polytomy  (Fig.  1).  As  a  result  of  the  consistent,  strong,  sequence- 

based  support  of  S.  macleanii  and  5.  stenophyllus  and  their  morpholc^gical  dis- 
tinctness from  other  Strno(u.s  (sensu  Morse  1998)  and  all  other  taxa  included  in 

the  molecular  investigation,  wc  describe  the  genus  Nestotus  to  accommodate 

these  two  species. 

Toiyabea  is  proposed  to  accommodate  one  species.  Tones/  us  a  Ipi  n  us,  which 

was  previously  placed  m  hiaplopappus  by  Anderson  (1980)  and  subsequently 

transferred  to  Toncstus  by  Nesom  and  Morgan  (1990)  in  their  reinstatement  of 

that  genus.  The  proposition  of  this  new  genus  necessitates  the  combination 

Toiyabea  alpina.  hi  the  sequence-based  investigations  (Roberts  2002;  Roberts 
&  Urbatsch  2004),  Toncstus  alpinus  was  most  often  placed  in  a  lineage  with 

Pet  raci()  r  id  pit  mi  la  (Nutt.)  Greene,  S/c  no/ u.sacflu  I  is,  and  5.  armerioides.  The  posi- 
tion  and  relationships  among  the  four  taxa  in  that  lineage  were  not  congruent 

across  analytical  methods  or  data  sets.  Bayesian  analysis  of  the  ITS  and  combined 
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Fig.  1.  Fifty  percent  majority  rule  consensus  tree  resulting  from  Bayesian  analysis  of  combined  ETS  and  ITS  data  sets  is 

shown. Taxa  regarded  as  Stenotus  (sensu  Morse  1998)  are  marked  with  the  asterisk"*"  symbol. The  ̂   symbol  indicates 
species  of  Tonestus  (sensu  Nesom  &  Morgan  1990).  Not  included  in  the  figure  but  part  of  our  investigations  were  T. 

abenans  and  T.  kingii  whkh  proved  to  be  aligned  with  subtribeMachaerantherinae(Brouilletetal.  2004). The  large 

arrow  indicates  taxa  treated  herein  as  Toiyabea;  the  bracket  marks  those  considered  Afesfofus.This  figure  is  modified 

from  one  published  in  Roberts  and  Urbatsch  (2004).  More  details  and  a  discussion  of  results  from  this  and  other  analy- 

ses based  on  these  sequence  data  are  also  given  in  that  publication. 
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data  sets  supported  a  trichotomy  composed  of  Petradoria,  Toncstus  alpinus, 

pi  us  a  weakly  supported  cladc  consisting  of  Stcnol  us  dt  (ad i.s  and  S.armcrioidcs 

assfiownin  Fig.  1  (Roberts  &Urbatsch  2004).  In  botfi  analyses  tfiis  lineage  was 

sister  to  a  clade  containing  Solidago  and  taxa  representing  three  other  genera. 

In  the  Bayesian  analysis  of  the  ETS  data,  Petradoria  was  sister  to  the  Solidago 

lineage  whereas  Tonestusalpin us,  Stcnotus aca u  \ i.s  and  S.  armerioxdcs  were  part 

of  a  polytomy  basal  to  Petradoria.  Unlike  the  previous  two  situations,  analyses 

employingparsiinony  and  maximum  likelihood  ol  the  combined  ETS/1T5 data 

matrices  resulted  in  phylograms  in  which  the  lour  taxa  under  consideration 

kenned  an  unresolved  lineage  with  weak  to  moderate  bootstrap  support  (Rob- 

erts &r  Urbatsch  2004).  This  clade  was  a  weakly  supported  sister  to  the  Sol- 
idago lineage  in  the  maximum  likelihood  analysis,  but  part  of  a  large  polytomy 

above  Sericocarpus  in  the  parsimony  analysis. 

The  proposed  close  relationship  of  Tonesius  alpinus  to  T.  cximius  (Anderson 

1980)  is  not  supported  by  the  nrDNA  data.  Instead,  this  taxon  is  apparently 

closely  aligned  to  Petradoria  and  the  two  species  of  Stexwtus.  The  two  species 

ol  Stcnotus  arc  morphologically  distinctive  from  Pel  radona  and  merit  contin- 
ued recognition  at  generic  rank.  We  propose  Toiyahea  to  accommodate  Toncstus 

alpinus  because  oi  its  distinctiveness  f  rom  PctraJoriu  and  Stcnotus  and  its  fail- 

ure to  aggregate  with  any  specific  taxon  in  the  sequence-based  analyses. 

NCUII'NCl.ATURAL  TREATMENT 

Nestotus  R.P.  Roberts,  Urbatsch  &  Neubig,  gen.  nov.  Twr.  HaplopappusstcnophyUus  A. 
Gray  in  Torrcy,  Wilkes,  U.S.  Kxpl.  K.xpcd.  17:347.  \874^Ncsti)tussicnophyUus{A.GrAy  in  Torrcy) 
R.P.  Roiicrts,  Urbatsch  &  Neubig,  combination  made  heiein.  Sicnoiu^  Nutt.,  in  part.  Trans. 

Amer.  Philos.  Socscr.  2. 7:334, 1840,  SlciiotHsslenophvllusiAGfAy  in  Tor  rey)  Greene,  j-ryihea 
2:72, 18Q4, 

Plantac  sullruticcs  tcgctes  tormantcs;  caules  ad  12  cm  plures  e  caudicc  bgnoso  ramoso;  folia  caLilina 

ut  videtiir  lasciculata  marcesccntia;  pedunculi  1-3  cm;  m\-olueri  2-seriati  vcl  raro  3-scriati;  I  loscuii 

disci  9-27;  rami  stylormn  lanceolati;  pappi  setae  albidac  30-30. 

Mat-forming subshrubs.  Stems  to  12  cm,  several  arising  from  a  branching,  woody 

caudex,  prostrate  to  upright,  bark  becoming  dark  brown  to  gray,  ftaky  to  fi- 

brous w43en  older;  twigs,  mostly  ascending,  whitish  tan  to  purplish,  mostly  1-4 
cm,  generally  pubescent  and  often  stipitate  glandular.  Leaves  cauline,  crowded, 

appearing  fascicular,  ascending  to  spreading,  often  inarcescent,  finear  to  nar- 

rowly spatulatc,  3-21  x  0.. 3-2.0  m  m,  ±  clasping,  often  whitish  basally,  glabrous 

to  scabrous  or  villous,  often  stipitate-glandular,  margins  scabrous  with  short, 

spreading-asccndant  cilia,  apices,  acute  to  obtuse,  often  minutely  mucronate, 

generally  1-nervcd.  Capitulesccnces  solitary,  peduncles  1-5  cm,  usually  pubes- 

cent, often  stipitate  glandular  Involucres  campanulatc  to  hemispherical  5-10. 
Phyllaries  ±imbricate,  2  or  rarely  3  seriate,  outer  linear  or  narrowly  oblong  to 

oblanceolatc,  inner  narrowly  oblanceolate,  stipitate-glandular  abaxially. 
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chartaceous  proximally,  herbaceous  and  pliable  distally,  sometimes  weakly 

keeled,  margins  scarious,  1-nerved  (rarely  weakly  3-nerved).  Capitula  radiate, 

florets  20-30.  Ray  Florets  5-11,  pistillate,  fertile,  corollas  yellow,  laminae  ellipti- 

cal to  oblong,  4.5-12  x  1.3-5.5  mm.  Disk  florets  9-27,  bisexual,  fertile,  corollas 

narrowly  or  broadly  vase-shaped,  4.5-7.3  mm,  lobes  0.8-2  mm,  tubes  glabrous 

to  pubescent.  Style-branches  lanceolcate,  1.2-2.5  mm,  appendages  0.6-1.3  mm. 

Cypselae,  3.7-5  mm,  pubescent.  Pappi  whitish,  ±30-50,  setose  bristles,  to  6.0 
mm,  same  on  ray  and  disk  florets.  x  =  9. 

Etymology.— Nestotus  is  an  anagram  derived  from  the  generic  name 
Stenotus,  in  which  the  two  species  in  this  genus  have  previously  resided. 

Prominent  features,  distribution,  and  relationships— ?hy\ogenetic  studies 
(Roberts  2002;  Roberts  &  Urbatsch  2003,  2004;  Urbatsch  et  al.  2004)  indicate 

that  the  two  species  placed  together  in  this  genus  deserve  taxonomic  distinc- 

tion. They  are  both  mat-forming  subshrubs  from  the  northwestern  United  States 
and  Yukon  Territory,  Canada,  characterized  by  crowded,  linear,  prominently 

uninervate  leaves.  The  two  can  be  distinguished  from  each  other  by  leaf  pubes- 

cence features  and  geographic  distribution  (Morse  1998).  Morse  (1998)  also  in- 
dicated a  close  relationship  with  5.  lanuginosus,  which  is  not  supported  by  the 

nuclear  ribosomal  data  of  Roberts  and  Urbatsch  (2004).  The  relationship  of  this 

genus  to  others  investigated  is  not  fully  resolved  and  is  in  need  of  further  study. 

Morse  (1998)  observed  that  Stenotus acaulis  and  5.  armerioides  intergrade 

in  regions  of  sympatry  and  he  suggested  this  might  be  due  to  interspecific  hy- 
bridization. On  the  other  hand,  5.  stcnophyllus  (Nestotus  stenophyllus)  and  5. 

acaulis  do  not  appear  to  intergrade  or  hybridize  where  they  are  sympatric.  These 

observations  are  consistent  with  the  relationships  shown  by  sequence  data  that 

support  a  close  relationship  between  5.  acaulis  and  5.  armerioides  and  a  more 

distant  affinity  of  these  species  with  Nestotus  (Fig.  1). 

Nestotus  macleanii  (Brandegee)  R.R  Roberts,  Urbatsch  &  Neubig,  comb.  nov. 

BAbiciNYM:  Haplopappus  mack-cinii  Brandegee,  Bot.  Gaz.  27:448.  1899.  Stenotus  macleanii 
(Brandegee)  A.  Heller,  Muhlenbergia  1:7.  1900,  Stcnotopsis  maclctinii  (Brandegee)  A.  Nelson, 
Bot.  Gaz.  37:261. 1904.  TYPE:  CANADA.  YUKON  TERRITORY:  near  Dawson,  1848,/.  Maclean  s.n. 

(holotype:  us,  fragment  UC). 

Stenotus  boreaiis  Rydb.,  Bull.  N,Y.  Bot.  Card.  2:184. 1901.  Typh:  CANADA.  Yukon  TERRnxiRY:  loot 

of  Lake  Lebarge,  23Jun  1899,  /.B.  Taiicton  51  (holotypE:  US,  fragment  UC). 

Distribution,  ecology,  and  rckitionship.s.—Thistaxon  has  been  reported  only  Irom 
the  Yukon  River  drainage  in  southwestern  Yukon  Territory,  Canada  (Morse 

1998).  It  inhabits  rocky  slopes,  grasslands,  and  river  blulis.  Nestotus  macleanii 

is  the  more  northern  of  the  two  species  in  the  genus.  It  is  found  at  elevations 

ranging  from  450-850  meters  and  flowers  m  late  spring.  The  close  relationship 
of  N.  macleanii  to  N.  stenophyllus  was  highlighted  by  flail  (1928)  and  Morse 

(1998)  and  is  confirmed  by  the  sequence-based  investigations.  The  twotaxaare 
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very  similar  morphologically  but  can  be  distinguished  by  dillercnces  in  pu- 
bescence and  geographic  distribution,  as  highhghted  m  the  key  to  species  at 

the  end  of  this  treatment. 

Nestotus stenophyllus  (A.  Cyrav  in  Torrey)  R.I''  Roberts,  Urbatsch  &  Neubig,  comb, 
nov.  Basu)NYM:  HaplopappuiMcnophyllus  A.  Gray  in  Torrey,  Will<es,  U.S.  Hxpl.  Hxpcd  17:347. 

1874.  AMci  itcnophyllus  (A.  Gray  in  Torrey)  Kunrze.  Revis.  Gen.  PI,  1:318.  18<-)1.  Stcnolu^ 

sh-noph\llus  [A.  Gray  in  Torrey)  Cireene,  l:rythea  2:72.  18^)4,  Ui>orchckia  .sle/iD/'liyf/cf  (A.  Gray 

in  Torrey)  Piper,  Contr  U.S.  Natl,  Herb,  11:301,  1Q06,  TVPI :  UNITFO  STATJ-.S.  |Washington| 

"Washington  Ti  RRrioRY."|Yal<nnaor  Kittitas  Co.]:  Spipenl.Naches)i^iver  to  tire  norih  lorkol 
the  Columbia  iiiver,  18.58-1842,  P\ckcrin^&'  Brackenridi;_e  sm.  (iiOLOivpr:  GH). 

Distribution, ecology, and  relationships— Nestotus stcnophyll nsisioimd  in  Cali- 
lornia,  Idaho,  Nevada,  Oregon,  and  Washington.  It  inhabits  sagebrush  steppe 

on  basaltic,  rhyolitic,  or  granitic  soils  at  elevations  of  900-2300  meters.  Flower- 
ing occurs  mid  to  late  spring,  its  close  relationship  to  N.  nicicleatiii  has  been 

previously  discussed  and  affinities  to  other  taxa  are  uncertain  at  this  time. 

Toiyabea  R.R  Roberts,  Urbatsch  &  Neubig,  gen.  no\'.  J\n--:  Haph>pappus,ilpinus\..C. 
Anderson  &S. Cioodrich.C^reat  Basm  N.itmalist  40:73, 1^)80=  loiyahciUilpiini(\..C.  AnLlerson 

(SrS,  Goodrieh)  R,P,  Roberts,  Urbatseh  i.\r  Neubig,  eonibi nation  made  herein.  /i)iu',s(irs(W/'i/in.s 

tP.G.  Andeison  &  S.  Goodrich)  G,L,  Nesom  &r  DR.  Morgan,  Phytologia  C")8:177.  IQQO, 

ilerbae  [u-rennes  et  lignosac  0.3-2.0  chn  altae:  caules  valde  glandulosi;  lolla  m  basi  obox-ata  \'el 

oblaneeolataserraia  veldentata  3-7  cm  longa  10-3timm  lata,  loHa  can hna  august ioraet  ser rata  3-3.5 

cm  longa  8-18  mm  lata;  capitula  discoidea  solitaria  vel  in  cymis;  inx'olticra  10-12  mm  longa  circa  7 

mm  lata;  phyllaria  21-28,  exterioribus  ovatis  et  lolio  similibns  et  glandulosis,  interionbus  angustis; 

fiosculi  2Q-53  llavi,  corollis  5.8-7.1  mm  longis,  lobis  circa  t.  i  mm  longis;  cypselae  4-3  mm  longae  et 

|iubesceniiae. 

Perennial  herbs,  short  rhizomatous,  Vs^oody  only  at  base,  to  1.0(--2.0)  dm  tall. 

Stems  several  arising  from  caudex,  typically  unbranched,  green,  densely  pu- 

bescent, hairs  stipitate  glandular  Leaves  basal  and  cauline;  ascending  to  spread- 

ing, both  types  similar,  the  latter  somewhat  reduced  distally  and  sessile,  spatu- 
late  to  obovate  or  oblanceolate,  30-70  x  8-36  mm,  herbaceous;  bases  attenuate 
to  cuneate,  clasping,  more  so  distally;  margins  ol  distal  half  of  blades  coarsely 

dentate  to  serrate,  apices  acute  to  attenuate;  midvein  prominent,  1-2  pairs  of 
smaller,  ±  parallel  collateral  veins  of  ten  evident,  both  surfaces  densely  stipitate 

glandular,  also  often  bearing  resinous  globules.  Capitulescences  usually 

monocephalous  or  with  up  to  5  capitula  in  an  elongate  or  flat-topped  cyine. 

Capitula  discoid.  Involucres  campanulate  to  hemispheric,  10-12  x  7-10  mm. 

Phyllaries  2-3  seriate,  21-28,  subequal,  imbricate,  outermost  leaf  like,  broadly 

ovate,  3-nervcd,stipitatcglandular,  slightly  spreading,  apices  obtuse  with  small 

mucro,  inner  bracts  narrow^T,  lanceolate-spatulate,  margins  i  inely  ciliate,  apices 

acuminate-cuspidate.  Receptacles  convex,  alveolate.  Ray  florets  0.  Disk  f  lorets 

(29-)35-50(5'5),  bisexual,  corollas  golden-yellow,  (5.8-)6.4-7.1(-7.6)  mm,  lobes 
(.l-)1.3(-l.6)  mm,  lanceolate,  slightly  spreading  to  recurved.  Anthers  yellow,about 

2.6  mm.  Style  branches  1.8-2.5  mm,  appendages  narrowly  lanceolate,  1.2-1.7  mm. 



ROBERTS  ET  AL,  NESTOTUS  AND  TOIYABEA.TWO  NEW  GENERA  OF  ASTEREAE  1653 

Cypselae  cylindric  to  fusiform,  4~5  mm,  pubescent.  Pappi  tannish,  ca,  25  setose 
bristles,  6-7  mm,  x  =  9. 

Etymologjy— Named  for  the  Toiyabe  Mountain  Range,  Nevada.  Toiyabe  is  said 

to  be  a  Shoshone  Indian  word  meaning  "Black  Mountains." 
Prominent/e(3tures,(izstribution,(3nd  relationships.— Toiyabea  is  monotypic 

and  is  known  from  the  Toiyabe  and  Toquima  mountains  of  southern  Nevada. 

This  species  was  originally  described  as  Haplopappus  (Anderson  1980)  and  later 

translerred  to  Tonestus  (Nesom  &r  Morgan  1990),  Analyses  based  on  DNA  se- 
quence data  fail  to  support  the  monophyly  of  Tonestus  sensu  Nesom  &  Morgan 

(Roberts  2002;  Roberts  &  Urbatsch  2004;  Brouillet  et  al.  2004).  Close  affinity 
of  Toiyahea  alpinu  to  To?iestus  eximius  (H.M.  Hall)  A,  Nelson  &  Macbride  and 

to  Tonestus peirsonii  (Keck)  Nesom  &  Morgan  suggested  by  morphological  simi- 
larity is  likewise  not  supported  by  sequence  data  (Roberts  &r  Urbatsch  2004). 

Evolutionary  affinities  of  Toiyahea  appear  to  be  with  Petradorici  and  the  clade 
composed  of  Stenotus acaulis  and  S.  armerioides  (¥ig.  1), 

Toiyahea  alpina  (I.,C,  Anderson  &  S.  Goodrich)  R.R  Roberts,  Urbatsch  6a:  Neubig, 
comb.  nov.  Basionym:  Haplopappus alpinus  L,C  Anderson  &  S,  Goodrich,  Great  Basin  Natu- 

ralist 40:73. 1980,  Tonestus alpmusiL.C.  Anderson  &S,  Goodrich)  G.L.  Nesom  &D.R.  Morgan, 

Phytologia  58:177, 1990.  Typi-:  UNITED  STATES,  NEVADA,  [Nye  Co.j:  granitic  rocks  at  10,500  ft 

on  11,077  ft  peak  on  Toiyabe  Crest  between  Washington  Creek  and  Aiken  Creek,  24  an-  mi 
.SSW  of  Austin,  1979,  L.C.  A nderson  4885  (i  iolotype:  BRY), 

Dist  ribution,eco/ogy,  and  relationships,— ToiyabeacT/pina  inhabits  rocky  terrain 
near  and  above  the  tree  line  on  the  Toiyabe  and  Toquima  mountains  of  south- 

ern Lander  and  Nye  counties,  Nevada  (Anderson  1980),  This  taxon  occurs  in- 
frequently on  various  substrates  and  might  be  of  conservation  concern.  It  is 

found  in  association  with  several  other  species  of  Asteraceae  and  other  alpine 
endemics  of  Nevada,  including  Draha  arida  C,L.  Hitchc,  and  Geranium 
toquimense  N.H,  Holmgren  &r  A,H.  Holmgren  (Anderson  1980).  Plants  oi  this 

species  [lower  from  mid-summer  into  the  fall.  In  his  description  of  the  species, 
Anderson  (1980)  highlighted  vegetative  and  reproductive  features  that  sug- 

gested a  close  relationship  with  Tonestus  (Haplopappus)  aberrans  (A.  Nelson) 
G.L.  Nesom  &  D,R.  Morgan  and  T,  (Haplopappus)  eximius  A.  Nelson  &J.F.  Macbr. 

The  sequence-based  investigations  did  not  confirm  these  relationships.  Instead, 
Tonestus  aberrans  was  assessed  to  be  more  closely  aligned  with  the  Machaeran- 
therinae, resulting  in  the  description  ol  the  genus  Triniteurybia  to  accommo- 

date that  taxon  (Brouillet  et  al.  2004).  In  addition,  the  position  of  Tonestus 
eximius  was  either  not  fully  resolved  or  else  weakly  aligned  in  a  grade  below 
Chrysothamnus  sensu  Urbatsch  et  al.  (2005).  Toiyabea  alpina,  for  the  most  part, 
received  moderate  to  strong  support  in  a  clade  in  which  it  was  unresolved  with 
Petradoria  pumila  and  Stenotus acau/is/S.armerioides (Roberts  2002;  Roberts 
&  Urbatsch  2004).  Toiyahea  alpina  can  be  distinguished  from  the  two  species 

of  Stenotus  by  its  similar  basal  and  cauline  leaves,  leaf-like  outer  phyllaries, 
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and  discoid  capitula.  Its  closest  evolutionary  affinities  appear  to  be  with 

Pclradonu,  from  wliicli  it  is  distinguisiied  liy  its  densely  stipitate-glandular 

pubescent,  spatulate,  ovate  or  olDlanceolate  leaves  with  coarsely  toothed  mar- 
gins, foliaceous  phyllaries,  and  eradiate  capitula  producing  35  or  more  bisexual 

disc  florets. 

KEY  TO  NllSTOTUS,  PHTRADORIA,  STENOTUS,  TOIYABEA,  AND  RELATED  TAXA 

1.  Capitula  \n  a  densely  corymbiform  capitulescence,5  or  more  per  cluster;  involucres 

cylindric  to  turbinate,  up  to  3  mm  broad,  phyllaries  strongly  graduated;  disk  flowers 

2-4  per  capitulum,  functionally  staminate,  ray  flowers  1  -3   Petradoria 
1.  Capitula  solitary  or  capitulescence  at  most  with  4  per  cluster,  scapose;  involucres 

campanulate  to  hemispheric,  more  than  3  mm  broad,  phyllaries  subequal  to  gradu- 

ated; disk  flowers  1 2+  per  capitulum,  bisexual,  ray  flowers  0  or  5- 1 7. 

2.  Leaf  margins  coarsely  toothed,  cauline  (peduncular)  leaves  well-developed  and 
similar  to  basal  leaves;  phyllaries  wholly  foliaceous;  Lander  and  Nye  counties, 

Nevada   Toiyabea 

2.  Leaf  riiargins  entire,  cauline  (peduncular)  leaves  much  reduced  or  absent;  phyl- 
laries chartaceousat  least  pro,ximally;not  l<nown  from  LancJer  and  Nye  counties 

(except  for  S.ocou//s). 

3.  Capitula  discoid;  Sierra  de  San  Pedro  Martii,  Baja  California     Stenotus  pulvinatus 

3.  Capitula  radiate; western  U.S.A. and  Canada. 

4.  Shoots  villous  to  lanate  with  long,  crinkly  hairs  and  stipitate,  glandular  tri- 
chomes;  taproots  poorly  developed   Stenotus  lanuginosus 

4  Shoots  with  short,  straight  or  arching  conic  hairs,  glandular  hairs  some- 

times also  present;  taproots  usually  well-developed, 
5.   Phyllaries  weakly  imbricate,  phyllary  apices  acute,  gieen  portion  much 

longer  than  broad  often  extending  full  length  of  phyllaries;  leaves  gen- 

erally bearing  short,  gland-tipped  hairs;  intergrades  with  S.armerloides 
occur  in  Colorado  and  eastern  Wyoming   Stenotus  acaulis 

5.   Phyllaries  regularly  imbricate,  phyllary  apices  obtuse  to  rounded, green 

portion  about  as  long  as  broad  and  generally  restricted  to  the  distal 

one-third;  leaves  viscid  or  viscid  dotted,  stalked  hairs  not  evident    Stenotus 
armerioides 

KEY  TO  SPECIES  OE  NtSTOTVS 

1.   Leaf  surfaces  glabrous,  margins  often  ciliate; Yukon  River  drainage,  Yukon  Territory, 

Canada   N.macleanii 

L   Leaf  surfaces  and  margins  abundantly  pubescent  with  gland-tipped  trichomes; 
northwestern  U.S.A.   N.stenophyllus 
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selections  are  included  with  notes  on  then  history,  awards  and  culiural  peculiarities.  Thirteen  chap- 

ters co\'er  about  every  aspect  ol  Dablui  including  dahlia  cai\-  .ind  propagation,  wild  species  of  dahlia, 

hybridizing,  and  classification. 
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Edition.  (ISBN  0-88192-669-8,  hbk.).  Timber  Press  Inc.  133  S.W.  Second  Ave, 

Suite  450,  Portland,  OR  97204-3527,  U.S.A.  (Orders:  www.tim berpress.com, 
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l-'roin  the  Duitjtukct—Th'\s  book  is  in  two  sections.  In  the  first  clia|Tter,  The  Genus  Hydrtiiigca,  the 
history  and  natural  distribution  ol  fiydrangeasare  out  lined,  and  t  lie  general  characteristics  explained. 

The  14  speiccs  most  \y  commonly  grown  in  cuhivation  are  descnhicd  in  detail,  with  sjiecial  relerence 

to  the  naming  prolilems  of  ( /,  miicwpbvlhi    \hc  second  section  describes  lOt)  cultivars  in  detail. 
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ABSTRACT 

Meiotic  chromosome  counts  lor  66  populations  o(  the  genus  Glandulana  (scnsu  Umber  1Q79)  are 

reported,  all  Iroin  the  state  o(  Texas.  These  incliicie  counts  for  the  foUowtngtaxa:  G.  hipnii]i.nifida  var, 

bipinnalijida  in  ̂ 15  pairs);  G.  hipinnatijida  var.  l;revispica£a(n  =  15  pairs);  G.pumi /a  (n=  10  pairs);  G. 

quadrangulata  (n  =  10  pairs);  G.  racemosa(r\  =  10  pairs);  G  verecimclfl(n  =  10  pairs);  and  G.  wriiihtii  (n 

=  10  pairs).  The  taxonomic  import  of  these  data  is  discussed. 

RESUMEN 

Se  publican  los  recuentos  cromosomaticos  en  meiosis  de  66  poblaciones  del  genero  GJandu  laria  (sensu 

Umber  1979).  todos  del  estado  de  Texas.  -Se  mcluyen  recuentos  de  los  siguientes  taxa:  G.  bipinnati/ida 

var  hipinnatijida  (n  =  15);  G.  hipinnatijida  var  hrevispicata  in  =  15); G. pumila in  =  \0};G.  quadrangu- 

lata in  =  10);  G.  racemosain  =  10);  G  ̂'crcciuiiic;(n  =  10);yG.  wrighlii  (,/i  =  10).  Sediscute  laimportancia 
taxonomica  cle  estos  datos. 

Glandularia  is  a  difficult  genus,  as  well  noted  by  Umber  (1979)  in  his  system- 
atic treatment  of  the  group,  and  by  both  Henrickson  (2003)  and  Turner  (2003) 

in  their  running  accounts  of  several  taxa.  hi  his  efforts  to  utilize  cytological 
data  in  evaluating  taxonomic  groupings,  Umber  summarized  previous  counts 
for  the  genus,  this  amounting  to  47  reports  for  20  species,  including  10  of  his 
own.  Subsequently  few  additionally  counts  have  been  forthcoining,  although 

Poggio  et  al.  (1993),  without  reference  to  Umber's  work,  noted  that  the  genus  is 
amphitropical  m  distribution,  those  of  South  America  possessing  mostly  dip- 

loid taxa  (2n  =  10  or  2x  =  5),  those  of  North  America  mostly  hexaploid  (2n  =  30 
or  6x=  30).  Actually,  of  the  North  American  taxa  of  Glandularia  counted  to 
date(ca.  20  species),  halt  are  tetraploids(4x=20),  and  hall  arehexaploids(6x  = 
30);  no  diploids  have  been  reported,  suggesting  a  South  American  origin  for  the 
group,  as  first  noted  by  Schnack  (1964). 

In  the  present  account  we  provide  chromosome  counts  for  an  additional 
66  populations  from  six  species,  all  oi  these  from  Texas,  as  summarized  in  Table 

1.  We  subsequently  discuss  the  import  of  these  data  according  to  the  treatment 
of  Umber. 

SIDA  21(3):  1657-1661. 2005 
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Tabu  1  .Chromosome  counts  of  Glondularia  (sensu  Umber  1 979), 

Glandularia  bipinnatifida  (Nutt.)  Nutt  var  bipinnatifidaall  counts  0=15  pairs 

Brewster  Co.;  0.5  mi  S  of  Alpine,  Powell  6415  (5R5C). 

Brewster  Co.:  1  mi  S  of  Alpine,  Powe// 64/6  (SRSC). 

Brewster  Co.:  1.4  mi  S  of  Alpine,  Powe// 64/7  (5RSC). 

Brewster  Co.:  9  mi  5E  of  Alpine,  Powell  &  Powell  6429  (SR5C). 

Brewster  Co.:  6  mi  N  of  Mpine,  Powell  &  Powell  6431  (SRSC). 

Brewster  Co.:  3  mi  W  of  Alpine,  Turner 24- 157  (SRSC, TEX). 

Brewster  Co.:  14  mi  NE  of  Marathon,  Punier 24-/68  (SR5C,TEX). 

Crockett  Co.:  ca.  1  5  mi  W  of  Ozona,  Turner  24-532  (SRSC, TEX). 

Culberson  Co.:  ca.  1 8  mi  VV  of  Oria,  Turner  24-i70  (SRSCTEX). 

Hudspeth  Co.:6.1  mi  W  of  Sierra  Blanca,  Turner 24-184  (SRSCTEX). 

Hudspeth  Co.:Aliamoore  exit,IH  10,ca.20  mi  E  of  Sierra  Blanca,  Turner  24-318  (SRSC). 

Jeff  Davis  Co.:  0.1  mi  along  Farm  Rd  2017  from  Hwy.  90,  Turner  24-554  (SRSCTEX). 

Kimble  Co.:ca.3.6  mi  along  old  Segovia  Road  from  IH-10,  Turner 24-221  (SRSC, TEX). 

Pecos  Co.:  ca.  3  mi  W  of  Longfellow,  Rodriguez  &  Turner  24-201  (SRSC, TEX). 

Pecos  Co.:  ca.  4  mi  NW  of  Longfellow,  Rodriguez  &  Turner  24-202B  (SRSC,TEX). 

Pecos  Co.:ca.  27  mi  S  of  Fort  Stockton,  Turner 24- 1 69  (SRSCTEX). 

Pecos  Co.:  23  mi  5  of  Fort  Stockton,  Turner 24-/ 79  (SRSCTEX). 

Pecos  Co.:  2.1  mi  N  of  Fort  Stockton, /-^owe//&Powe// 6436  (SRSC). 
Pecos  Co.:  2  mi  SE  of  Fort  Stockton,  Powe//&Powe// 6438  (SRSC). 

Pecos  Co.:  1 .5  mi  S  of  Fort  Stockton,  Powell  &  Powell  6440  (SRSC). 

Pecos  Co.:N  part  of  Fort  Stockton,  Powe//&Po we// 6443  (SRSC). 

Pecos  Co.:  ca.  1 5  mi  F  of  Bakersfield,  Turner  24-444  (SRSCTEX). 

Presidio  Co.:  ca.  22  mi  W  of  Marfa,  Turr?er  24-/83  (SRSCTEX). 

Presidio  Co.:  ca.  20  mi  S  of  Marfa,  Turner  24-277  (SRSCTEX). 

Reeves  Co.:  2  mi  E  of  Balmorhea,  Turner  24-226  (SRSCTEX). 

Sutton  Co.:  6  mi  W  of  Sonora,  Turner 24-223  (SRSCTEX). 

Glandularia  bipinnatifida  var  brevispicata  Umber:  all  counts  n  =  1  5  pairs. 

Culberson  Co.:ca.  2  mi  W  of  Guadalupe  Mts.  Natl.  Park,  Turner  24-228  (SRSCTEX). 

Culberson  Co.:  3  mi  along  Hwy.652  from  its  juncture  with  US  180,  Turner  24-242  (SRSC, TEX). 

Culberson  Co.:roadside  parkjustWof  Guadalupe  Mts. Natl. Park,  Turner 24-254  (SRSCTEX). 

Glandularia  pumila  (Rydb.)  Umber:  all  counts  n  =  10  pairs. 

Brewster  Co.:  ca.. 5  mi  W  of  Alpine,  Turner  24-/4/  (SRSC). 

Crockett  Co.:  above  Fort  Lancaster,  Turner  24-.?2  (TEX), 

Glandularia  quadrangulata  (Heller)  Umber:  all  counts  n  =  10  pairs. 

Crockett  Co.:ca,.S  mi  due  N  of  Sheffield,  Purrier  24-72  (SRSC,  TEX). 

Crockett  Co.:  where  Hwy.  1973  crosses  into  Val  Verde  Co,  Turner 24-/45  (SRSCTEX). 

Glandularia  racemosa  (Eggert)  Umber:  all  counts  n  =10  pairs. 

Brewster  Co.:  Dog  Flats,  Big  Bend  Natl.  Park,  Powell  et  al.  6406  (SRSC). 

Brewster  Co.:  5.6  mi  S  along  Hwy  385  from  intersection  with  Hwy.  2627,  Turner 24-5/  (SRSCTEX). 

Brewster  Co.:  6  mi  E  of  Marathon,  Turner  24-142  (SRSCTEX), 

Pecos  Co.:  9  mi  W  of  Fort  Stockton,  Turner  24-29  (SRSCTEX), 

Pecos  Co.:  3.5  mi  E  of  Fort  Stockton,  Turner  24-30  (SRSCTEX), 

Pecos  Co. :2. 2  mi  along  Hwy.67  from  IH-10,  Turner 24-43  (SRSCTEX). 

Pecos  Co.  1 1 .5  mi  SE  of  Imperial,  Turner  24-59  (SRSCTEX). 

Pecos  Co.:  6  mi  S  of  Fort  Stockton,  Turner  24- 180  (SRSCTEX). 
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Tablf  1,  continued 

Glandularia  verecunda  Umber:all  counts  n  =10  pairs. 

Brewster  Co.:  Dog  Flats,  Big  Bend  Natl.  Park,  Powel!  et  al.  6405  (SRSC). 

Brewster  Co.:  10  mi  N  of  Pantfier  Junction,  Big  Bend  Natl.  Park,  Powe/Zeto/.  64/2  (SRSC). 

Brewster  Co.: 5.6  mi  S  along  Hwy,385  from  intersection  with  Hwy.2627,  Turner 24-50  (SR5C,TEX). 

Pecos  Co.:  9  mi  W  of  Fort  Stockton  along  IH- 1 0,  Turner  24-28  (SRSCTEX). 

Pecos  Co.:  3.5  mi  E  of  Fort  Stockton,  Turner  24-30  (SRSCTEX). 

Pecos  Co.:  2.2  mi  along  Hwy.67  from  IH-10,  rumer 24-44  (SRSC,TEX). 

Pecos  Co.: 0.3  mi  from  Pecos  River  along  Hwy.67 ,  Turner 24-66A  (SRSCTEX). 

Pecos  Co.:  2  mi  S  along  Hovey  road  from  IH- 10,  Turner  24-/2/  (SRSC,TEX). 

Glandularia  wrightii  (A.Gray)  Umber: all  counts  n  =10  pairs. 

El  Paso  Co.:  Franklin  Mts.,  ca.8  mi  N  of  El  Paso,  Loop  Road,  Fusselman  Mt.  Canyon  trailhead,/\/1. 

Turner  / 07  (SRSC). 

Brewster  Co.:  Panther  Junction,  Big  Bend  Natl.  Park, /^ensfermoc/iers.n.  (SRSC). 
Brewster  Co.:  Panther  Pass,  Big  Bend  Natl.  Park,  Fensfermoc/iers.n.  (SRSC). 

Brewster  Co.:  9  mi  SE  of  Alpine,  Powell  6414  (SRSC). 

Brewster  Co.:  ca.  5  mi  S  of  Alpine,  Powell  6418  (SRSCTEX). 

Brewster  Co.:  9  mi  SE  Alpine,  Powell  &  Powell  6430  (SRSC). 

Brewster  Co.:  6  mi  N  of  Alpine,  Powell  &  Powell  5432  (SRSC). 

Brewster  Co.:  ca.  5  mi  W  of  Alpine,  Turner  24-/56  (SRSCTEX). 

Brewster  Co.:Turner  Canyon, 5  mi  W  Alpine,  Turner  24-429  (SRSC). 

Brewster  Co.:  32  mi  S  of  Alpine,  Turner  24-1 59  (SRSCTEX). 
Jeff  Davis  Co.:  ca.8  mi  NW  of  Fort  Davis,  Hedges  75  (SRSC). 

Jeff  Davis  Co:4  mi  S  of  Fort  Davis,  Powell  et  al.  6433  (SRSC). 

Jeff  Davis  Co.:  Davis  Mts.  State  Park,  Turner 24-200  (SRSCTEX). 

Jeff  Davis  Co.:  ca.  20  mi  E  of  Fort  Davis,  Turner  24-227  (SRSCTEX). 
Presidio  Co.:  ca.  20  mi  S  of  Marfa,S.  Powell 22  (SRSC). 

Presidio  Co.:  ca.  14  mi  S  of  Marfa,  Turner 24-288  (SRSC,TEX). 

Presidio  Co.:  ca.  23  mi  S  of  Marfa,  Turner 24-289  (SRSCTEX). 

Glandularia  bipinnatifida  var.  bipinnatifida 

Umber  reported  chromosome  counts  for  18  collections  of  this  taxon  from  over  a 

broad  range.  Fifteen  of  these  were  listed  as  n  =  15  pairs;  three  with  n  =  10  pairs.  The 
latter  counts,  as  noted  below,  perhaps  relate  to  G.  wrightii.  We  report  herein  counts 

for  an  additional  26  collections  of  G.  h.  var.  bipinnatifida,  all  with  n  =  15  pairs. 

Glandularia  bipinnatifida  var  breviscapa 

Umber  reported  a  single  collection  (the  Type)  of  this  taxon  as  n  =  15  pairs.  We 
have  added  three  additional  counts  from  the  Guadalupe  Mts.  of  Culberson  Co., 

Texas,  all  with  n  =  15  pairs. 

Glandularia  pumila 

Umber  reported  only  two  counts  for  this  taxon,  both  by  Lewis  and  Oliver  (1961) 

from  Central  Texas,  and  both  with  n  =  10  pairs.  We  report  here  two  additional 
counts  from  western  Texas,  both  having  the  same  number 
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Glandiilaria  quadrangulata 

Umber  listed  a  single  count  of  n  =  10  pairs  for  this  taxon,  as  first  reported  by 
Lewis  and  Oliver  (1961)  from  a  population  in  southern  Texas.  We  report  two 

additional  collections,  both  with  n  =  10  pau's. 
Glandiilaria  raccmosa 

Umber  reported  counts  oi  only  two  collections  of  this  taxon,  an  unvouchered 

count  ol  n  =  15  pairs  by  Derman  (1936),  and  a  count  of  n  =  15  pairs  by  Umber 

himscll ,  the  latter  from  Pecos  Co.,  Texas.  On  the  basis  of  these  two  reports  Um- 

ber reckoned  the  taxon  to  be  a  hexaploid  (6.\'=  30).  We  present  here  counts  t  rom 
eight  Texas  populations,  including  the  populational  site  from  which  Umber 

obtained  his  count  ol  m  =  15  pairs.  All  proved  to  be  tetraploids  (4.x'  =  40). 
It  would  appear  that  G.  raccmosa  is  not  a  hexaploid  as  previously  reported; 

both  Umber  (1979)  and  Ucnrickson  (2003)  used  such  data  to  bolster  their  ac- 

ceptance of  G.  raccmosa  as  a  valid  species,  as  opposed  to  its  submergence  under 

G.  quadrangulala  as  originally  proposed  by  Turner  (1998).  Actually,  morpho- 
logical characters  alone  will  serve  to  distinguish  G.  raccmosa  from  G. 

quadran\!^ulata  (Turner,  in  prep.). 

Glandiilaria  wrightii 

Umber  reported  counts  of  three  collections  of  this  taxon,  all  with  n  =  10  pairs.  He 

acknowledged  its  close  relationship  to  G.  hipi  nnatifida  (so  far  as  known  a  hexap- 

loid) but  noted  its  consistently  tetraploid  chromosome  number,  and  seeming  re- 
striction to  the  higher  portions  of  the  Chisos,  Davis,  and  Franklin  mountains  of 

Trans-Pecos,  Texas.  The  only  exceptional  counts  lor  G.  hipini^atijida  (i.e.,  n  =  10 
pairs)  reported  by  Umber  are  three:  two  from  Texas  (El  Paso  and  Pecos  counties) 

and  one  I  rora  Arizona  (Apache  Co.).  Interestingly,  two  of  the  latter  were  identi- 
lied  by  their  collectors  as  G.  wrii^/iHi.  Regardless,  we  present  here  counts  lor  17 

collections  ol  G.  wrightii,  all  tetraploid  with  n  =  10  pairs.  The  species  often  grows 
in  close  proximity  to  G.  hipinnaLijida  without  showing  signs  of  hybridization, 

although  putative  first  generation  hybrids  would  be  exceedingly  difficult  to  de- 
tect without  cytological  data.  Nevertheless,  field  observations  and  chromosomal 

data  assembled  by  the  present  authors  strongly  suggest  that  G.  wrightii  is  a  good 

biological  species,  contrary  to  the  view^s  of  Turner  (1998)  who  treated  it  as  syn- 

onymous with  his  concept  ol  G.  bipmnatifida  \'i\r.ciiiata  (I3cnth.)  B.L.Turner 

MATHRIAL.S  AND  MHTHUl^S 

All  counts  were  obtained  from  mciotic  material  collected  in  the  field;  preserva- 
tion and  staining  procedures  follow  the  methods  outlined  by  Powel  1  and  Weedin 

(2001). 
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BOOK  REVIEW 

A.  Mil  iiAi;i,.  Powi-LLandjAMHsF.  Wi;hi^in.  2004.  Cacti  of  the  Trans-Pecos  &  Adja- 

cent Areas.  (ISBN  0-89672-531  -6,  hbk).  Texas  Tech  University  Press,  Box  41037, 

Lubbock,  TX  79409-1037,  U.S.  A.  (Orders:  www.ttup.ttu.edu,  1-800-832-4042). 

$60.00,  509  pp,  313  color  figs,  b/w  drawings  and  maps,  7"  x  10". 

A  book  writ  I  en  by  two  experts  on  t  lie  cacti  in  tbcC.hiliuLihuan  l\-MTt  Rcj;ion  tCORiol"  North  America. 
Tlic  locus  ol  t  Ills  book  being  the  Cactaceac  in  the  TiansPccos  region  ol  west  Texas  and  I  he  reconcili- 

ation ol  tlie  nomcnclatural/la.xonomic  conl'usion  that  has  evolved  in  the  literature  over  the  years. 
Tlie  auiliors  liax'c  meticulously  put  together  a  complete  synopsis  of  the  taxonomy,  biolog\'.  ecology, 

e\'olution,  aiul  elhnoboianic.il  histor\-  ol  tliis  \'ery  complex  and  controversial  laiiuly  ol  plants. 

Western  Texas  docs  ha\'e  the  unique  claim  ot  being  the  host  to  more  species  ol  cacti  than  any 
other  state  in  the  US.  This  lact  has  given  the  authors,  Or.  A.M.  Povwll.  prolessor  emeritus  at  Sul  Ross 

State  University,  and  D\:\.][  Weedin  prolessor  ol  biology  at  the  Community  College  ol  Aurora,  Colo- 

rado, the  op|xirtunity  to  spend  a  cairer  studying  these  plants  out  in  the  lield,  aiul  in  the  labs,  test 

gardens  and  greenhouses  at  Sul  Ross  and  the  Cluhuahuan  Pesci  i  Research  Institute.  The  authors 

have  given  the  readers  numerous  paths  to  follow  w  hen  it  comes  to  identilying  taxa, 

the  book  includes  very  detailed  Trans-lVcos  distribution  iii.ips,  as  well  as  a  continental  distri- 
bution iii.ip  lor  each  ta.xon.  The  color  phorogra|ihy  that  the  authors  have  included  shows  the  wide 

variety  ol  habitat  m  the  region.  The  readers  are  also  given  very  detailed  photographs  of  mature  plants 

at  anthesis  as  well  as  plants  with  mature  Iruits,  Photographs  combined  with  the  several  levels  of 

keys  given  in  the  work,  have  made  the  daunting  task  of  correctly  identifying  cacti  much  less  of  a 
challenge. 

The  detailed  information  that  is  gi\'en  in  the  description  and  discussion  of  each  taxon  provides 

the  readers,  whether  scientist  or  layperson,  witli  information,  and  resources  that  leave  no  questions 

unanswered  or  uiiaddressed.  This  book  covers  the  entire  history  ol  the  study  of  COR  cacti  and  men- 

tions numerous  opportunities  for  luture  siuely  Apparently  there  are  many  taxa  that  need  further 

study  and  this  book  will  function  as  a  solid  loundation  lor  that  work,  lor  many  years  to  come.  The 

authors  also  mention,  to  some  degree,  numerous  other  taxa  that  occur  outside  the  Trans-Pecos  re- 

gion, giving  the  readers  a  well  rounded  piece  of  botanical  literature  lor  the  Cactaceac  in  the  south- 

western US.  With  the  selected  glossary  and  extensive  bibliography  (literature  cited)  included,  it  is 

obvious  this  very  line  book  has  been  a  long  tunc  in  the  making. 

These  authors  have  now  provided  the  world  with  the  much  needed  scientific  clarification  on 

this  lainiK-  ol  succulent  pkints  that  humans  h,u-e  lo\'ed  and  hated  lor  thousandsof  \'ears,—/ics(  in  \V. 

AlUson.  lioliinual  Rcscanh  InsiitiUcofTcxits.  5t>' J'cckii  Street.  It'i  t  Worth.  TX76!02-i060,  U.S.A. 
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MISCELLANEOUS  COUNTS  EROM  WESTERN  TEXAS, 

MOSTLY  TRANS-PECOS 

A. Michael  Powell  BL.Turner 

Herbarium  Plant  Resources  Center 

Sul  Ross  State  University  University  of  Texas 

Alpine,  Texas  79832,  U.S.A.  Austin,  Texas  78712-0471,  U.S.A. 

ABSTRACT 

Twenty-seven  meiotic  chromosome  counts  are  reported  tor  20  species  in  nine  lan^iilies  oi  plants  from 
western  Texas,  mostly  the Trans-Pecos region. The  counts  for  Packera  texensis,  Chamaesyce stictospora, 
Ast ragalus  argiUophilus,  A.  higeJovii,  and  A.  marcidusare  first  reports. 

RESUMEN 

Se  publican  veintisiete  recuentos  cromosomaticos  en  meiosis  de  20  especies  de  nueve  (amilias  de 

plantas  del  Oeste  de  Texas,  la  mayoria  de  la  region  de  Trans-Pecos.  Los  recuentos  de  Packera  tcxensis, 
Cha  maesyce  st  rictospora,  Ast  ragalus  a  rgi  I  loph  i  lus,  A.  bigelovi  i,  y  A.  rnarcidiis  son  los  primeros  real  i  zados. 

Bud  collections  were  obtained  and  the  following  chromosome  number  deter- 
minations were  made  during  the  course  of  floristic  fieldwork  in  Trans-Pecos, 

Texas,  and  nearby  areas  of  the  state.  Meiotic  chromosome  counts  were  produced 
by  the  first  author,  or  in  some  cases  initiated  by  the  collector  cited  and  verified 

by  AMP,  using  techniques  described  in  Turner  and  Johnston  (f96f );  the  second 
author  also  verified  many  of  the  counts.  We  acknowledge  the  collections  and 
chromosomal  observations  of  E.F.  McRae,  W.Jacobs,  D.  Foster,  and  S.A.  Powell. 
Vouchers  are  in  SRSC  and/or  TEX. 

Asteraceae 

Bahia  absinthijolia  Benth.  In  =  24  11.  Brewster  Co.:  11.2  km  F.NE  of  Lajitas  along  Hwy  170,  B.L. 

Turner  24-45. 

Pac)?era  texensi,sO'Kennon  &Trock.  2n  =  23  II.CjillespieCo.:2.4km  N  ol  Keese-SagebeilRoad,  ca. 

1.3  km  N  ol  type  locality,  B.L,  Turner 24-7.5. 

Psathyrotopsis scaposaiA.  Gray)  H.  Rob.  2n  =  19 11.  Hudspeth  C~o.:  ca.  5.1  km  SE  of  intersect,  of  Hwy 
192  (to  Indian  Hot  Springs)  with  Quitman  Pass  road,  B.L.  Turner  24-358. 

Solidagogigantea  Alton.  2n  =  9  11.  Presidio  Co.;  ca.  3.5  km  NNE  of  Ruidosa,  B.L.  Turner 23-18T 

Brassicaceae 

Streptanthus  playtcarpus  A.  Gray.  2n  =  14 11.  Crockett  Co.:  ca.  12.9  km  E  of  Sheffield,  roadside  park 

along  U.S.  90,  where  it  drops  off  into  Pecos  River  Valley,  B.L.  Turner  21-202. 

Cactaceae 

Opuntia  nmcrocentra  Engelm.  In  =  11 II.  Culberson  Co.:  3.2  km  N  of  Kent,  B.L.  Turner  s.n. 

SIDA21(3):1663-1664.2005 
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Euphorbiaceac 

(■!i(imiit'sv(fslii1(is/'(irij  U-i\i;clm)  Small.  2  m  =  (i  II  Pecos  Co.:  40  km  N  of  U.S.  &7  and  U.S. '-)0  junct., 
along  U.S.  ̂ )0,  l:J:\URac  !4. 

Onnudcsytc  thciuiLd  U..C,  W'heclcrJ  Shinners,  In  =  14  11.  Presidio  Co.:  1  >-)  km  VV  ol  Redlord,  l:.li 

Fabaceae 

Asti\i\\t.i  I  its  in\\tUi>plul  us  Cory.  2fi  -  II  11,  Reagan  Co.:  ca.  1.*-)  km  Sol  Big  Lake,  /)'.!..  /lu  /ler  24-41 

/\s(  riii;ii/ii,s  /'i,t^f/(n'ii  A,  Cira)',  2m  =  1 1  II.  I  ludspetli  C^o.:  ca.  12'^)  km  W  ol  Sierra  Blanea,  111.   Iiin]cr 
24-12. 

Astra^ahis  Mun(  iiliisCivene  e\  Rydb,  2m  =  11  II,  Presidio  Co.:  N  ol  Maria,  ̂ .^J  km  Sol  Jell  OavisCo. 

line,  H.I..  Iiu  mcp  24-l,i4;  near  head  ol  Pmto  (Canyon,  48  km  SW  ol  Maria,  B.L.  /urMcr  24-104. 

Ast  I'liy^iilus  Mi(il/i,s,siMiii\  Tori".  \'<ir  cai'lci  (Greene  ex  Rydb.)  Tidestr  2n  =  1 1  III  luds]x-ili  Co.:  ca.  12 
km  I'ol  Sierra  Blaiica, />./..  Ill ruer  24-26. 

Hydrophyllaceac 

I'/iiii  el  III  iocniit  Creene.  2ii  =  II  II.  I  Indspcth  Co.:ea.  12.'-)  km  W  of  Sierra  Blanea,  li.L.  /urMer24-n. 

I'hui  cliii  inlcf^i  ijoiid  Torr  2m  =  11  II.  Crane  Co.:  16.4  km  W  of  Crane,  B.L.  Turner  24-(il 

i'hihcl  ui  /'()/'(■  i  Torr.  cSr  A.  Cray,  2m  =  11  II.  Brewster  Co.:  ca.  8  km  along  Agua  Fria  road  Irom  I  Iwy 
118.  Rl.  /k/mci  2I-,H, 

I'hiiicliti  ri)|)i(s((;  (|,l',  Machr,}  l,M,  johnsi.  2m  =  II  II,  Brewster  Co,:  ca,  .f2  km  along  Agna  l-ria  road 

Irom  11  wy  118,  IJ,I.,  Ik riier 2i-36. 

Liliaceae 

Sclh)c/i()((ni(i)M  ((■\(i/iinM  Scheele,  2  m  =8  II,  Pecos  Co:  Glass  Mts„  R,  War  nock  Park,  c.i,  45  km  S  ol 

Fort  Stockton,  />.)..  /iii  Mcr 24-/7t2 

Raminciilaccac 

ntiphiniuiu  iMniMMii  R\'dh  2m  =  8  II  Brewster  Co.:  4.2  km  S  of  Alpine,  AM.  Powell  6427. 

Solanaccac 

ChamacsiUiuha  n'uiihlcs  Britton.  2n  =  24  II.  Brewster  Co:  .Alpine,  above  Kokernot  Lodge,  A.M. 

Povvel/ and  ,S  A  JMnc/l  6281, 6282, 628.Hcounts  from  three  mdividnal  plants). 

C.hiiinaiSiiuu  lu;  MudidiUniinal)  A.  Gray.  2  m  =  12  II.  Brewster  Co.:  Sul  Ross  State  University  cainptis, 

VV.  /((col's  and  /).  l-'ostcr  6;  sidewalk  abo\'e  Kokernot  Springs,  B.L.  ill  Mier  99-9.5;  Aliiine,  near 
Kokernot  I  odge,  A.M.  Powell  and  S.A.  Powell  6279, 628()  (counts  from  two  indi\adual  [daiits); 

f4..5  km  SL  ol  Alpine,  A.M.  Powell  and  S.A.  Powell  5548. 
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ABSTRACT 

Sixty-tour  chromosome  counts  arc  reported  lor  27  taxa,  mostly  of  western  Texas,  and  most  ol  them 

arc  opuntioid  cacti  (51  counts)  ot  the  Trans-Pccos  region.  Meiotic  configurations  suggest  that  Jcfl 
I3avis  and  Presidio  county  populations  of  0.  davisii  art  triploid.  Among  the  Opuntia  reports  are  11 

di  ploid  and  two  tetraploid  counts  attributed  to  O.  macrocentra,  and  seven  counts  documenting  a  tet- 
raploid  taxon  here  referred  to  O.  mackcnsenii  var.  minor.  Three  meiotic  and  two  pollen  stainability 

observations  indicate  that  at  least  some  plants  of  O.  schotlii  var  schottii  are  partially  or  completely 
sterile. 

RESUMEN 

5e  publican  scscnta  y  cuatro  recucntos cromosomaticos de  27  taxa,  la  mayoria  del  Oeste de  Texas,  y  la 

mayoriadeellossoncactusopuntioides(5f  recuentos)de  la  region  deTrans-Pecos.  I.asconliguraciones 
meioticas  sugieren  que  las  poblaciones  de  los  condados  de  Jeff  Davis  y  Presidio  de  O.  davisii  son 

triploides.  Entre  los  recuentos  de  Opuntia  11  son  diploides  y  dos  tetraploides  atribuidos  a  0. 

nuicrocentni.  y  siete  recuentos  que  documentan  un  taxon  tetraploide  los  referimos  aqui  a  O. 

maclicnscnii  var  minor.  Tresobservaciones  meioticas  y  dos  tmcioncs  de  polcn  indican  que  a  I  inenos 

algunas  plantas  de  O.  .schottii  var  scboltii  son  parcial  o  completamcnte  esteriles. 

Most  of  the  chromosome  counts  presented  below  are  the  product  of  long-term 
investigations  of  Cactaceae  in  Trans-Pecos  Texas  and  adjacent  areas  (cf.  Weedin 
&  Powell  1978;  Powell  &  Weedin  2001;  2004).  Two  counts  are  from  New  N4exico, 

and  one  is  from  Colorado.  Meiotic  chromosome  numbers  were  determined  by 

the  first  author,  following  the  techniques  in  Turner  and  Johnston  (1961).  The 
two  pollen  stainability  tests  with  flowers  of  0.  schottii  were  conducted  after 
crushing  anthers  in  Cotton  Blue  in  lactophenol  (Powell  et  al.  1991).  For  Cactaceae, 
buds  were  obtained  from  plants  in  the  field,  or  buds  were  ultimately  secured 

from  cultivated  stem  cuttings.  Miscellaneous  counts  ol  the  non-cactus  taxa  were 
initiated  by  the  respective  collectors  of  voucher  specimens,  from  field-collected 
buds,  and  verified  by  the  first  author.  Amy  Causey-Slover  collected  and  con- 

tributed the  buds  of  Opuntia  davisii  and  0.  tunicata  (with  M.  Rodriguez).  We 

thank  G.  Klicm-Pendley  and  S.  Tripp  lor  the  non-cactus  counts.  We  are  grateful 
to  L.  Hedges,  G.  Raun,  G.  Kliem-Pendley  R  Griffith,  B.  L  Turner,  S.A.  Powell,  J. 
Brady,  D.  Ferguson,  and  R  Manning  for  providing  cactus  plants,  buds,  or  Opuntia 
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Stem  cuttings;  P.  Manning  also  nurtured  and  helped  to  relocate  living  vouchers. 

Herbarium  specimen  vouchers  are  at  SRSC.  An  asterisk  (*)  denotes  chromo- 
some counts  also  listed  in  Pendley  (2001). 

Asleraceae 

iicrlandicni  lyiata  Bcnth.,  2n  =  15  II.  Brewster  C.n.;  Al|iine,  O'M.  Kliei7i  28.1;  S.  Tripp  12. 
Engelmtinniaperiste)iia(Raf.)  Goodman  &C.  A.  Law  .son,  2n  =  '•)1L  tlrewster  Co.:  Alpine.  S,  Tripp  J. 

Xanthisma  spinukKum  (Pursh)  D,  R.  Morgan  &  R.  L.  1  lanm.  van  spinulosum,  2u  =  4  11,  Brew.sier 
Co.:  /Mpine,  .S,  Inpp  3:  .Alpine,  Old  Mosley  lane  main  gate  off  hyw.  90,  CAf.  Klicm  246. 

l'\iloslrophc  tiiy^ctiihi  (Nutl.)  Crcene,  2n  =  Iti  II,  Brcwsler  Co.:  Alpine,  S.  Tripp  S^ 
ScnciiolluLLidits  Les.s,,  2n  =  20  II,  Brewster  Co.:  Lizaixl  Mt,  Raneh,  W  ol  Alpine.  CrM  Klicm  .l/.l 

Caclaceae 

AncistrciLUClus  hrevihamatus  (Engelm.)  Britton  &  Rose  var.  pallidum  A.D.  Zimmerman  ex  A.M. 

Powell,  2n  =  11  II.  Brewster  Co.:  Marathon.  PR.  Mdiinin;,'  1016. 

Anci.s(r<)(i((ii,s  hrc\'ihdmiil\ts  \'ar  brcvihdn\atu>.,  2(i  =  11  II.  Val  Verde  Co.:  Devils  River  State  Natural 

Area.  I..  Hc((i;e.'i,s.M. 

hihinoLcrcusdasyacanthus  Engelm,,  2 n  =  ea.  44  (meiotic  configurations  show  mostly  IPs,  possibly 

some  multivalents:  also  2fi  =  ea.  44.  somatic  count  by  |,F.  Weedin),  Brewster  Co,:  Big  Bend 

Natl,  Park.  VV  slopes  ol  tiu'  C;hisos  Mts,,  below  the  VVuulow,  A.K4.  PowcU  and  S.A.  Powell  6307; 

plants  in  this  population  morphologically  approach  E,  /h"i  (i(i(/(u,s  (Scheidvv)  Paigelm,  \'ar. 

ctfiiulcJfc'.s  (.Engelm. J  Weniger  ex  G,  Frank,  or  E.  ctc■^()icic,^  (E.ngelm,)  Rmnpler  So  far  as  known, 
E.  pcciinat  us  is  always  diploid  (2n  =  II  11;  Powell  &r  Wecdm  2004). 

()/'(( N(  Id  (Hnsj'iiid  Crril  lulls,  2ii  =  II  II.  Val  Verde  Co.:  Pecos  Ri\'cr  high  bridge,  A.M  PowcU  and  S.A. 
Powell  624(\ 

Opuntia  ct.  atnspina  Griffiths,  2n  =  11 II,  Val  Verde  Co.:  Pecos  River  high  bridge,  A.M.  Powell  and 
S.A.  Powell  6243:  buds  collected  from  more  than  one  plant;  meiocytes  from  one  bud  showed 

2n  =  11  11;  meiocytes  from  a  second  bud  shovwd  2ii  =  22  II. 

OpuriLia  azurea  Rose  \'ar  diplopu  rpu  rcii  A.M.  Powell  iSjJ.F.  Weedin,  2n  =  11 II.  Presidio  Co.:  17.^5  km 
SEof  Ruidosa,  A.M.  Powell  and  S.A.Powell  6295.  Brewster  Co.:  Lizard  Mt.,  Vv^of  Alpine,  G.Kliem 

385*  (no  voucher);  Big  Bend  Natl. Park,  Maxwell  Road  jet.,  A.M.  Powell  and  M.PGrijJith  6310; 
Big  Bend  Natl.  Park,  Soto!  Vista.  A.M.  Powell  and  M.E  Gr[//i(/i  Mil. 

Opuntia  azureo  Rose  \'ar.  parva  AM,  Powell  &J.E  Weedin,  2n  =  11  II.  Brewster  Co.:  Big  Bend  Natl. 

Park,  6,5  km  S  on  Maxwell  Road,  "Fins"  ol  Fire  Exhibit,  G.  Khem  131*:  21,6  km  S  on  Maxwell 

Road,  G.  Kliein  132*  Uio  voucher);  136*;  Black  Gap,  just  inside  N  border,  near  paved  road,  G. 

Khein  /.LI*;  Big  Bend  Natl.  Park.  K-Bar  camping  area.  G,  K/icni  14.3*. 

  '■hyuruiuti.  Lurna7nimLu'i:ii^^uii.'csi'/iVi."L)igeiow,  zn  =  STii.  Brewster  go^KTg^Ken'aH'JalWa'ik^™ 
Persimmon  Gap,  A.M.  Powell  and  S.A.  Powell  6080;  2n  -  ca.  66  (meiotic  configurations  suggest 

numerous  multivalents).  Big  Bend  Natl.  Park,  Rattlesnake  Mts.,  G.G.  Raun  95-44;  In  =  ca.  66 
(meiotic  configurations  indicate  probable  multivalents).  Val  Verde  Co.:  Pecos  River  high  bridge, 
A.M.  Powell  and  S.A.  Powell  6247. 

Opuntia  camanchica  Engelm.  &r  J.M.  Bigelow,  2n  =  ca.  33 IL  Hudspeth  Co.:  N  of  Sierra  Blanca,  A.M. 
Powell  and  S.A.  Powell  6238. 

Opuntia  cymochila  Engelm.  &J.M.  Bigelow,  In  =  ca.  66  (meiotic  configurations  suggest  numerous 

multivalents).  COLORADO.  Arapahoe  Co.;  J.E  Weedin  1706;  2n  =  ca.  33 II.  TEXAS.  Moore  Co.: 
Cactus J.E  Weedin  1671. 

Opuntia  davisii  Engelm.  &r  J.M.  Bigelow,  2n  =  22 II.  NEW  MEXICO.  Chaves  Co.:  Roswell,  A.  Causey 

18.  Opuntia  davisii,  2n  =  ca.  33  (meiotic  configurations  suggest  II's,  I's,  and  multivalents,  as 
though  3x;  some  tetrads  with  micronuclei).  TEXAS.  Jeff  Davis  Co.:  just  W  of  Fort  Davis,  A. 
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Causey  3.  Presidio  Co.:  4  km  S  of  Maria,  A.  Causey  9.  Meiotic  observations  of  O,  dcivi si i  support 

a  taxonomic  distinction  between  populations  in  New  Mexico  and  Trans-Pecos  Texas  (Powell 

&:  Weedin  2001,  2004).  Amy  Causey-Slover  is  studying  the  biology  ol  O.  davisii^ 

Opu niia  enj^c/munnii  Salm-Dycl< ex  Engelm.  van  e ns^cl mannii  (cf.  0.  valida  Gnt I uiis,  D.J,  Ferguson, 
pers.  comm.),  In  -  .3.3  11.  Pecos  Co.:  1^).3  km  WNW  of  Fort  Stockton,  AM^  Powell  and  S.A.  Powell 
6009. 

Opunlia  enjj^eltnanniivin.  Imdheimeri  (Engelm.)  B.D.  Parlitt  &  Pinkava,  2n  =  33  11.  Uvalde  Co.:  ca, 
l.(^  km  N  of  jct.  of  hwys  236  and  90,J.E  Wcedm  1670. 

Opunlia  mackensenii  Rose  van  mackensenii  (O.giivescens Griffiths,  D.J,  Ferguson,  pers.  comm.), 

2n  =  22  11.  Terrell  Co.:  6.5  km  W  of  the  Pecos  River,  along  hwy  90,  S.  Lee  29. 

Opuntia  cl ,  mackensenii  var  mackensenii,  In  =  ca.  55  (meiotic  configurations  show  possible  IPs, 

Is,  and  multivalents,  22-28  per  pole  m  anaphase  I;  5x).  Terrell  Co.:  25.8  km  W  ol  Sanderson 
near  Longfellow,  A.M.  Powell  and  S.A.  Powell  6220. 

Opuntia  mc/c)jen,seni(Rose  var  m  I  nor  (M.S.  Anthony)  A.M.  Powell  &J.E  Weedin,  2ti  =  22 11.  Presidio 
Co.:  1.62  km  E  of  Marfa,  A.M.  Powell  and  S.A.  Powell  6334.  Pecos  Co.:  22.5  km  E  of  Fort  Stockton, 
A.M.  Powell  and  SA.  Powell  6318.  Brewster  Co.:  21  km  E  of  Marathon,  A.M.  Powell  and  S.A.  Powell 

6326.  Terrell  Co.:  22,5  km  W  of  Dryden,  G.G.  Raun  98-Hh.  Val  Verde  Co.:  Langtry  A.M.  Powell 
and  S.A.  Powell  6249;  In  =  ca.  22 11.  Ward  Co.:  2f  km  S  of  Monahans,  A.h4.  Powell  and  S.A.  Powell 

6316.  Brewster  Co.:  Alpine,  A.M.  Powell  and  S.A.  Powell  6050. 

Opunlia  matwcenlra  Engelm.,  2n  =  11  II.  Hudspeth  Co.:  W  ol  Sierra  Blanca,  l.asca  Road, J.  Brady 
s.n.:  ca.  13  km  W  of  Sierra  Blanca,  M.R  Gnjjith  101;  102.  Culberson  Co.:  ca.  4.8  km  N  of  Van 

1  lorn,  along  hwy  54,  PR.  Manning  2063;  2064;  between  the  Delaware  and  Apache  mts,  along 

FM  2185,  ca.  48  km  N  of  Van  Horn,  G.  Kliem  165*;  306*;  309*;  310*;  32  km  N  of  Van  Horn,  along 

FM  2185,  C.Klicm, 307*; 312* 
Opu  nlia  macrocenUa  Engelm.,  2n  =  22 11.  El  Paso  Co.:  Fabens  cemetery, J.H  Weed\  n  2177.  Culberson 

Co.:  37  km  Nof  VanHorn,  along  hwy  54,  PR.  Manning 2069.  The  diploid  (2n  =  11 II)  and  tetra- 
ploid  (2n  =  22  11)  counts  here  attributed  to  the  purple  prickly  pear  0.  macwcenira  provide 

additional  distributional  information  about  the  two  morphologically  similar  cytoty pes  (Pow- 
ell &  Weedin  2001;  2004).  It  appears  that  the  tetraploids  occur  Irom  southeast  Arizona  across 

southern  New  Mexico  (Pinkava  et  al  1992;  1998),  into  the  TransPecos  in  El  Paso  County 

(Pinkava  et  al.  1985),  and  in  the  northern  halves  of  Hudspeth  and  Cul  berson  counties  (Powell 

&  Weedin  2001).  The  diploids  that  most  resemble  0.  macmcentra  tetraploids  appear  to  be 

confined  to  southern  Eludspeth  and  Culberson  counties,  but  may  extend  farther  southeast 

into  Pecos,  Jeff  Davis,  Presidio,  and  Brewster  counties,  and  even  farther  northwest  in  to  El  Paso 

County  or  beyond.  For  the  most  part,  the  purple  or  purplish  prickly  pears  in  the  Big  Bend 

Region  ol  Trans-Pecos  Texas,  sometimes  included  with  O.  violacea  Engelm.  (Benson  1982)  or 
0.  macrocentra,  have  recently  been  aligned  with  O.  azurea  Rose  (Powell  &  Weedin  2004). 

The  type  locality  for  O.  macmcentra  is  near  El  Paso. 

Opunlia  phaeacantha  Engelm.  var  phaeacantha,  In  =  ca.  66  (meiotic  observations  indicate  pos- 
sible multivalents  and  Is).  NEW  MEXICO.  Santa  Fe  Co.:  E  Cochiti  Reservation  near  Santa  Ee, 

type  locality,  D.j.  Ferguson  s.n. 

Opunlia  polyacantha  Haw.  var  tric/iophora  (Engelm.  &  J.M.  Bigelow)J.M.  Coult.,  In  =  11  II. 
Fludspeth  Co.:  S  of  Dell  City  S.  Lee  11. 

Opuntia  (=  Grusonia)  scholtii  Engelm.  var.  schottii,  In  =  ca.  44  (mieotic  observations  show  pos- 

sible multivalents).  Brewster  Co.:  Heath  Canyon,  A.M.  Powell  and  S.A.  Powell  6.152 (pollen  stam- 

ability  47  %),  Terrell  Co.:  Sanderson,  G.G.  Raun  98'40,  no  chromosome  count  possible,  only 
abnormal  meiocytes  observed  in  anthers  of  flower  buds.  Val  Verde  Co.:  Langtry,  A.M.  Powell 

and  S.A.  Powell  6248,  no  chromosome  count  possible,  only  abnormal  meiocytes  observed  in 

poorly  developed  anthers  (pollen  stainability  0  %). 
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()/'im(id  s(ri_i;il  I-ngclm.,  2)i  =  II  11.  Terrell  Co.:  67  km  F  of  Marathdii,  PR.  hUnuun\^  1064:  W  of 

DvyLlcuA',.C,  Rciui]98-liiL 

Opuntia  (unucdii  (Lelim.)  iTcitl.,  2n  -  11  11.  Pecos  Co.:  Glass  N'lts,,  Gap  Tank.  A.  (."(/ii.M-y  28. 
Opu)}thi  sp.,  2n  =  II  11.  Brewster  Cxi:  Big  Bend  Natl  Park.  Boquillas  o\'erlook,  A.M.  PowcU  .uid  5.  A. 

Powell  6276  [same  morphoi\'pc  as  thai  reported  in  Powell  and  Weed  In  UOOI).  as  t)/iiui(i(j  sp., 

B.C.  Huv,hcsH0O\.  snspeeted  hybrid  between  (X  i  ujuhi  kaigelm.  and  (',  dzutwi  v.w:  /nnwi. 
Loasaceae 

Cfvallui  siuuiitd  Lag.,  2/i  =  13  11.  Brewster  Co.:  Lizard  Mt.  Ranch  W  ol  Alpine,  G.M  K/ieiii  2i9. 
Solaiiaceae 

Sohnmm  cliU'tJXMi/olin/n  C'a\'.,  2n  =  12  II.  Brewster  Co.:  Alpine,  CLM  /\lie/ii  245. 

SoUmuin  wstralum  Dunal,  2ii  =  12  II.  Gillespie  Cxx:  "iO  km  H  oi  mterstecl.  LIO  and  hwv  2Q0  be- 
tween Fredricksburg  and  Junction,  i.  Iiipp5. 
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ABSTRACT 

Chromosome  numbers  are  reported  lor  44  collections  ol'  Silcnc  and  74  collections  of  Sidlaria 
(Caryophyllaceae)  Irom  continental  North  America.  First  published  reports  include  those  for  Silcne 

di'ummondii  Hook,  subsp,  striata  (R\^dberg)  J.K.  Morton  2n  =  72,  5.  hilchgutrci  Boccpiet  2ii  =  24,  S. 
uniknsis  CRupr)  Boequet  subsp.  ogilviensisiA.F..  Porsild)  D.F.  Brunton  In  =  48,  Stellariajontinalis 

(Short  &-  Peter)  B.L.  Robinson  2n  =  26,  S.  nitens  Nuttall  In  =  20  &  40  and  S.  parva  Pederson  In  =  34. 
1^1  rst  published  reports  lor  material  ol  North  American  origin  include  Si  ienccii rli 0(0)110  hhrhart 

2n  =  24,  S.dioica  (L.)Clairville  2n  =  24,  S-jlos-Luculi{\..)  C^lairville  In  =  24,  SlcUana  alsinc  Grimm  In 

=  24,  S.  cuspidata  Willd.  ex  Schltdl.  subsp.  pivst  rata  ].K.  Morton  In  =  26,  S.  ncglcctn  Weihc  2n  =  20  & 

22  and  S.palustris  Retz.  In  =ca.  198. 

RESUMHN 

Se  publican  los  nitmeros  cromosomaticos  de  44  eoleeciones  de  5ilcne  y  74  colcccioncs  dc  S(e//aria 

(Caryophyllaceae)  de  Norte  America  continental.  Fintrc  los  primeros  recuentos  publicados  se 

encuentran  los  de  Silene  drummondii  Hook,  subsp.  .si  riaki  (Rydberg)J.K.  Morton  2n  =  72,  S.  hiuhguirei 

Bocciuet  2f!  =  24,  S.  ura/cn.si.s  (Rupr)  Bocc}uet  subsp,  ogdvicnsis  (A.E.  Porsild)  D.P.  Brunton  In  =  48, 

Sullariafontinalii  (Short  &  Peter)  B.L.  Robinson  In  =  26,  S.  nitens  Nuttall  In  =  20  6cr  40  y  S.  parva 
Pederson  2n  =  34. 

l-os  primeros  recuentos  en  material  originariode  Norte  America  son  Si /encdic/iDtDoio  F.hrhart 

In  =  24.  S.  dioiccj  (L.)Clairville  2n  =  24.  S./los-ciiculi  (l.,J  Clair  \'il  le  2n  =  24.  S(  el/a  I'ld  a /.sine  Grimm  2/) 
=  24,  5,  cuspidata  Willd.  ex  Schltdl,  subsp,  /iros(  rata  }.K.  Morton  2n  =  26.  S,  neglccta  VVeihe  2(i  =  20  & 
22  y  S.  palustris  Retz.  In  =  ca.  198. 

INTRODUCTION 

The  purpose  of  this  paper  is  to  put  on  record  previously  unpubhshed  data  on 
chromosome  numbers  in  the  species  of  Silcnc  and  Stcllaria,  both  native  and 
introduced,  occurring  in  contmental  North  America. 

MHTHODS  AND  M.ATFRIAl.S 

The  methods  used  in  obtaining  these  chromosome  counts  are  described  in  Mor- 

ton 2002.  Voucher  specimens  are  retained  in  the  author's  research  collections 
and  partial  sets  of  duplicates  have  been  distributed  to  WAT,  MICH,  DAO  and 
VDB.  Collection  numbers  prefixed  with  NA  are  J.K.  Morton  orJ.K.  Morton  and 
Joan  M.  Venn  collections. 

SIDA  21(3):  1669-1674. 2005 
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niscussiON 

Many  ot  these  chromosome  counts  cont  irm  those  I  rom  previous  workers.  How- 
ever, the  following  appear  to  be  the  tirst  published  accounts  for  their  respective 

VcXxx- Silcnc dnim}nondii  suhsp.sincita  In  =72,5.  /li/c  /igui;vi  2m  =  24,5.  uru/ciKsLS 

subsp,  (\t;i(ivic/i,si,s  2n  =  48,  5tc//c/ri((  fo/Ki/ui/i.s  2n  =  26,  5.  nilcns  2n  =  20  &r  40 

and  S.parvii  In  =  34. 
The  lollowmg  chromosome  counts  appear  to  be  the  tirst  published  counts 

lor  North  American  material  of  these  taxa:-  Silcnc  dichotoma  2n  =  24, 5.  dioictj 

2n  =  24, 5.  flos-cuciili  2n  =  24, SteUaria ahinc  2n  =  24, 5. cuspidala subsp.  pmsl nila 

In  =  2b,  5.  neglecta  In  =  20  &  22  and  5.  pt;!ij,s(  r/.s  2/1  -  ca.  1Q8. 

Polyploidy  is  pre\'alent  in  the  genus  5i  /cnc,  both  within  single  species  and 
between  closely  related  taxa.  Examples  trom  the  current  study  include  Silcnc 

ostenfeld'n  with  2n  =  24,  48&'72;5.  ciruni/iiomiii  siihsp.  drummondii  with2n  = 
24  (Cronc|uist  K)9l)  &  48,  and  subsp.  striaid  with  2i!  =  72;  5.  incnzicsii  with  2;i 

=  24  &  48  and  the  closely  allied  5.  \vHluu)\sii  with  2/i  =  48;  5.  rcpcns  with  In  = 

24 &■  48;  5.  n nilcnsis subsp.  u rulcnsis  with  2n  =  24  (Packer  &•  McPherson  1974), 
subsp.  ogilvicnsls  In  =  48  and  subsp.  porsildii  2n  =  48  (Knaben  1968). 

Stcllariagroinincd  has  diploid  (2n  =  26)  and  tetraploid(2ii  =  52)cytotypes 

in  Europe  where  it  is  a  native  species.  All  the  populations  that  have  been  exam- 
ined from  North  America,  where  it  is  an  aggressive  introduced  rhizomatous 

weed,  are  tetraploid  with  the  exception  of  a  sterile  triploid  {In  =  39)  colony  in 
Newfoundland.  Only  the  diploid  cytotype  is  known  to  occur  in  the  British  Lsles 

(Blackburn  &  K4orton  1957;  Stace  1997),  Its  absence  I  rom  North  America  is  sur- 

prising in  view  ot  the  close  links  between  Britain,  Newloundland  and  the  New 

England  states. 

The  chromosome  counts  for  the  broad-leaved  form  of  Stcllaria  borcalisare 

the  first  reports  lor  this  variant.  These  counts  are  for  plants  referable  to  subspe- 
cies sitchana.  The  name  \'ar  kit  if  alia  cannot  correctly  be  applied  to  these  plants 

because  it  was  originally  given  to  a  similar  broad-leaved  form  ol  5.  horcalis 

subsp.  horcaUs  as  S.  cuhcanlha  var  hitijolia  B.  Boivin  (1951).  The  broad-leaved 

forms  of  subsp.  sitchana  retain  their  chai'acters  under  culti\'ation.  It  appears 
that  this  variant  is  associated  with  rivers  and  streams  at  mid  elevations  (1200- 
2100  m)  on  the  forested  slopes  ol  the  Sierra  Nevada  Mountains  ol  California. 
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Table  1 .  Chromosome  numbers  in  Silene. 

Taxon Locality  &  collection  number 
Chromosome No.(2n) 

S.acaulis  (L.)  Jacq. 

S.antirrhina  L. 

5.  carollniana  Walter  subsp. 

wherry/ (Small)  P.T.Clausen 

S.coronoria  (L.)  Clairville 

S.cserii  Baumg. 

S.dlchotoma  Ehrhart 

S.dioica  (L.)  Clairville 

S.douglasii  Hook. 

var.douglasii 

S.  drummondii  Hook. 

subsp. drummondii  For. 

S.drummondil  Hook. subsp. 

striata  (Rydberg)  J.K.Morton 

S.  flos-cuculi  (L.)  Clairville 

S,  gallica  L. 

5.  fiitcliguirei  Bocquet 

5.  involucrata  (Cham.  & 

Schlecht.)  Bocquet  subsp. 

involucrata 

S.  involucrata  (Cham.& 

Schlecht.)  Bocquet  subsp. 

tenella  (Tolm.)  Bocquet 

5.  latifolia  Poir. 

S.menziesii  Hook. 

5.  noctiflora  L. 

5.osfenfe/c//7(A.E.Porsild) 

J.K.Morton 

AB:  Kananaskis,  HIghwood  Pass,  Morton  s.n.  24 

AZ:  Yavapai  Co.:  Rimrock,  Phoenix  to  Flagstaff  rd.,  Morton   24 

s.n..  BC:  Okanagan,  Hedley,  Morton  s.n..  MB:  Whiteshel 

Prov  Pk.,  NA3733.  ON:  Essex  Co.:  Point  Pelee,  Morton  s.n. 

KY:  Anderson  Co.:  US-62,W  of  Lexington,  nr. Tyrone  48 

Bridge,  W/\6857 

BC:  Vancouver  Is.,  Hwy  1 , 1 0  km  N  of  Duncan, NAT  3582. 

ON:  Waterloo  region-Waterloo,/WcC/;nfoc/cs.n. 

ON:  Waterloo  Region, Waterloo, /V/i55/9.SK:Estevan 

Alex  s.n. 

ON:  Lambton  Co.:  Pinery  Prov. Pk.  Co/ver;  s.n..  VA:  Floyd 

Co.:  Blue  Ridge  Pkway,,  ml  1 68  at  Saddle  Overlook, 
NA6551 

BC:  Vancouver,  Stanley  Park,  NA 13499 

OR:  Deschutes  Co.:  Halse  4669 

SK:  Cypress  Hills, /V/^3S70&,  NA  13296.  UT:  Summit  Co.: 

Wasatch  Natl,  along  Hayden  fork,  NA7282 

CO:  Larimer  Co.:  Hwy.  34  In  Rocky  Mnt.  Natl.  Pk.,  Morton 

s.n. 
NS:  Kings  Co.:Annapoli5  Vail.,  Aylesford,  A//i5447.NY: 

1-81  between  BInghampton  &  Syracuse,  N/\J58/ 

BC:  Vancouver  ls.,Vicloria, Uplands  Pk., NAI355I.TX: 

Brazos  Co.:  Hensel  Pk.,  Fryxell  1270 

CO:  Clear  Creek  Co.:  Mnt.  Evans,  iV/^7i75 

NT:Tuktoyaktuk  Gf7/eff  /87;9,  YT:  Dawson, /Worfon  s.n. 

NT:  Dempster  Hwy., Campbell  L.,S  of  lnuvik,N/\ /3830. 

YT:  Dempster  Hwy.,  km  141,0gllvie  Mnts., 

NA14010 

AB:  Fort  Saskatchewan,  A//1JS93 

AB:  Coleman  to  Kananaskis  rd.,  Livingstone  Falls, 

NA4656.  BC:  Cache  Creek,  A//^i406.  Mannings  Prov.  Pk., 

NA1351I.  Princeton,  NA  13506 

YT:  Alaska  Hwy.,  NW  of  Haines  Jnct.,  NA2060 

ON:  Wellington  Co.:  Luther  Lake,  NA4950 

AK:  Taylor  Hwy.  near  Chicken,  NA2I 3i 

NT:  Heart  Lake,  nr.  Hay  River,Pac/cer  /68,  NT:  Banks  Is. 

KucCAN  330826. 

YT:  Klondike  Hwy.at  Moose  Creek,  5E  of  Dawson, 
NA2180 

24 

24 

24 

24 
48 

48 

72 

24 
24 

24 

48 

24 

48 

24 

24 

24 
48 

72 
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Table  1,  continued 

Taxon Locality  &  collection  number Chromosome No.(2n) 

b.parryi  (S.Walson) 

Hitchcock  &  Maguire 

S.repens  Patron 

S.  uralensis  (Rupr.)  Bocquet 

subsp.  og/7we;7s/s  {A,E. 

Porsild)  D.F.  Brunton 

S.  Virginia!  L. 

S.willianTiii  Britton 

WA:  Pierce  Co.:Mnt.  Rainiei,;Vlof((«i  s.ii.  48 

AK:layl()i  Hwy,  near  ai!cken,/VA.'/2S.  YT:  Dawson,  24 
Dome  Mnt.,W/^/ 3/5/ 

YT:  Dempster  Hwy.  N  of  Engineei  Creek,  48 

Ogilvie  Mnts., /VAM936 

AK:  Kotzebue,  Pacl^er  3473  48 

NC:  Rutherford  Co,:  Lake  Lure,  NA443 1  48 

AK:  Taylor  Hvvv.  near  Chicken,  NA2127  24 

Table  2. Chromosome  numbers  in  Stellaria. 

Taxon Locality  &  collection  number Chromosome No.(2n) 

S.alsine  Grimm 

S.borealis  Bigelow  subsp, 

sitchana  (Steudel)  Piper 

broad-leaved  form  (var. 

"lotifolia") 

S.crassifolia  Ehrhart 

S.  cuspidate!  Willd.  ex 

SchltdL  subsp.prosfrafo 

(Baldwin)  J.K.Morton 

S.  fontinalis  (Short  &  Peter) 

B.L.Robinson 

5.  graminea  L. 

NF:  St.  George's  Dist.:St.  Andrews,  NW  of  Port  aux  24 
Basques,, NAi21i2.NS:  Cape  Breton  Co.: between 

Sydney  &Noith  Sydney  W/\5/64 

BC:  Vancouver  Is.:  Malahat  Dist.,  Shawnigan  Lake,  ca.  52 

NA  1 7204 

BC:  Vancouver  Is.:  Alberni  Dist.,  Cameron  R.,Wof  52 

Cathedral  Grove,  WA8.?65.  WA:  Pierce  Co.:  lower 

slopes  Mt,  Rainier,  E  side,  NA3325 

BC:  New  Westminster  Dist.:  Garibaldi,  N  of  Vancouver,         n  =  26 
NA3355 

CA:  ElderadoCo,:Wside  LakeTahoe, W/\77598.Mariposa    52 

Co.:  Yosemite  Natl.  Pk.,  NA  i  7405.  Plumas  Co.:  CA-89, 

between  Clio  &  Sierra  Co.  line,  /V/l /7i95.  Sierra  Co.: 

Tahoe  Natl.  For.  at  Sulphur  Ck.  crossing,  A//\/ 7396 

AB:  Cypress  Hills  Prov.  Pk.,  NA3825.  Lac  St.  Anne,  rte.43,       26 

W  of  Edmonton,  NAJ902.  YT:  S  end  Dempster  Hwy.,  nr. 

Dawson,  W/\2;  66 

TX:  Hidalgo  Co.:  S  of  Mission, /Worron.s.n..  Atascosa  Co.:       26 

nr.Jourdanton,  NAi9111.  Live  Oak  Co.:  FM-99  at 

Atascosa  R. crossing, W/^/9724 

TN:  Nashville  A4orfo/i5.n.  26 

BC:  Vancouver -Pitt  Meadows,  iV/ir3.504.NB:  York  Co.:         52 

Fredericton,  NA42I0.  NF:  St.  Barbe  South  Dist.: 

Bonne  Bay,  A//^53z'0.  St.  John's,  W/^5238. White  Bay  North 
Dist.:  St. Anthony  (Northern  Peninsula)  Morton  s.n. 
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Table  2, continued 

Taxon Locality  &  collection  number 
Chromosome No.(2n) 

NS:  Halifax  Co.:  Halifax  Morton  s.n.. Victoria  Co.:  Cape 

Breton  Is.,  Ingonisfi  Morfon  s.n..  Cape  Breton  Co.:  Cape 

Breton  Is.,  Glace  Bay,  W4426/. ON:  Bruce  Co.:  Dyer  Bay  to 

Cabot  Head,  NA2770.  Sudbury  Dist.:  Massey  Morton  s.n. 

Muskoka  Dist.: Gravenhurst  Morton  s.n.  Manitoulin 

Dist.:Manitoulin  Is. /Worfon  s.n.  PE:  Kings  Co.:  Panmure 

Head  ShchepanekS  Dugal  382;  Shchepanek  &  Dugal 

3664.  Kings  Co.:  Montague  Shchepanek  &  Dugal  3664. 

PQ:  Cte  de  Kamouraska:  Saint-  Denis, NA2901.  Cte  de 

Gatineau:Masham  Morton  s.n.  Cte  de  Rouville: 

Rougen^ont  Moffon  s.n.  Cte  de  Charlevoix:  Baie-Sainte- 

Catherine,  N/4 /5/'54. Cte  de  Vercheres:Vercheres 

(Montreal),  NA4982.  Cte  de  Gaspe-Ouest: Sainte-Anne- 

des-Monts,/V/\2.969.Cte  de  Gaspe-EstDouglastown, 

NA3020.Ct.ecie  Matane:  slopes  of  Mont  Logan,  NA4023. 

ME:  Acadia  Natl.  Pk,:  Seal  Cove,  NA5M9.  Penobscot  Co.: 

Newport, NASI 34. Somerset  Co.: Mercer, NA5 132. Ml:  St, 

Clair  Co.:  Port  Huron  Morton  s.n.  NC:  Jackson  Co.: 

Cherokee  Morton  s.n.  PA:  Chester  Co.:Octoraro  Ck.  below 

Lees  Bridge  (Nottingham), N/^3568. 

NF:  St.  Barbe  South  Dist.:  Hawke's  Bay  (Northern  39 
Peninsula),  NA 1234] 

NF:  St. George's  Dist. :St. George's  nr.Stephenville,  26 
A//45/8/.  St.  Barbe  North  Dist,:  New  Ferolle  (Northern 

Peninsula),  W/^^^iz'P 

CA:  Shasta  Co.:  Lessen  Volcanic  Natl.  Pk.,/V/l/ 7378.  52 

Plumas  Co.:  CA-89  at  Sulphur  Ck.,  NA17392. 

UT:  Summit  Co.:Wa5atch  Natl.  For.  Along  Hayden 

Fork, /V/\7777 

CO:  Clear  Creek  Co.:  slopes  of  Mt.  Evans, /V/\7353.  104 

Rocky  Mnt.  Natl.  Pk.:  U5-36  above  Estes  Park,  NA7332 

NT:  Dempster  Hwy.  in  Richardson  Mnts. ca.  50  ca.  1 04 

km  S  of  Peel  R.  crossing,  A//A /3852 

WY:  Albany  Co.:  Laramie,  Snowy  Range  Pass,  W/172.94         106 

CA:  Mendocino  Co.:  Fort  Bragg, NA15796.0H:  Essex  40 

Co.:  Point  Pelee,  NA3534.  Essex  Co.:  Pelee  Is.,  Fish  Pt., 

NA3604 

ON:  Waterloo  Reg. Mun,: Waterloo,  W/^/9383  40-42 

KY:  Boone  Co.:  US-42,SW  of  Hume, /V/i7799  22 

KY:  Grant  Co.:Corinth,A//l/96/2  20 

BC:  Vancouver  Is,:  Cowichan  Lake  Dist.,  Skutz  Falls  40 

(W  of  Duncan),  Morton  s.n. 

AZ:  Gila  Co.:  AZ-1 88  between  Punkin  Center  &  20 

Roosevelt,  Ai/i// 379 

S.hurnifusa  Rattb. 

5.  longipes  Goldie  subsp, 

longipes 

S.  media  {L}V\\\. 

S.  neglect  a  Wei  he 

S.nltens  Nutt. 
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Tahii  2. continued 

Taxon  Locality  &  collection  number  Chromosome No.(2n) 

S. pallida  (Dum.)  Crepin  AZ:  Graham  Co.:Aravaipa  Canyon, /'M/856I4.KY:  Boone      22 
Co.:  h75,  S  of  Cincinnati,  NA7797.  NC:  Carteret 

Co.:  Beaufort,  Ay/45646fci.  ON:  Eigin  Co.:Hwy.401  between 
Dutton  &West  ioine.NAl 9390a 

S.palustns  Retz.  PQ:  Cte  cleVercheres:Verchieres  (Montreal),  W/^498;  &,       ca.  198 
NA5452 

S. porra  Pederson  LA:  Acadia  Parish: Crowley, /V/\/<S46/  34 

S.porsM/Chinnappa  AZ:  Greenlee  Co.: Mt,Baldy,WA/058.NM:  San  Miguel  26 

Co.: slopes  of  Sante  Fe  Baldy,  NAJl  16 
S.  umbellata  Juicz.  CO:  Clear  Creek  Co.:  Mt.  Evans,  A//\73/i.WY:  Park  Co.:  26 

Beartooth  Pass,  NA4808.  YT:  Dawson,  at  start  of 

Dempster  hwy.,NA2170 

Rh:FF.RHNCHS 

Blackburn,  K.B,  anci  J,K.  Morton.  1 957. The  incidence  of  polyploidy  in  the  Caryophyllaceae 

of  Britain  and  Portugal.  New  PhytoL  56:344-351. 
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Gleason,  H.A.  and  A.  Cronquisf.  1 991 .  Manual  of  vascular  plants  of  northeastern  United 
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RESUMEN 

Se  caractenzo  la  morlologia  cualitativa  y  cuantitativa  de  triconias  foliares  en  5.  acerijolium  Dun.,  S. 

agrarium  Sendtn,,  5,  capsicoides  All.  y  S.  mammosum  L  (seccion  Acanthophora  Dun.).  Se  seleccionaron 

3-10  hojas  frescas  en  maxima  expansion  foliar,  procedentes  de  3-5  mdividuos,  que  luego  fueron 

preservadas  en  FAA  70%;  tambien  se  utilizo  a  razon  de  4-5  hojas  rehidratas  en  lactofenol  por  cada 
especimen  de  herbario.  Se  hicieron  montajes  microscopicos,  utilizando  la  porcion  media  de  la  lamma 

foliar  y  del  peciolo;  ademas  se  hicieron  montajes  de  lamina  foliar  aclarada.  La  diversidad  mortologica 

de  tricomas  permitio  separarlos  en  tres  tipos  basicos:  simples,  estrellados  y  glandulares,  con  varios 

subtipos.  Se  describen  11  subtipos  en  5.  agrarium  y  7  en  la  restantes  especies.  A  cada  subtipo  se  le 

determine  su  ubicacion  en  las  distintas  partes  de  la  hoja.  Se  presenta  una  clave  basada  en  rasgos 

tricomaticos  y  las  ilustraciones  de  los  tricomas  descritos.  La  diversidad  de  los  tricomas  en  las  especies 

estudiadas,  prueba  ser  un  criterio  taxonomico  de  alto  valor  para  distincion  de  miembros  del  genero 
Solanurii. 

ABSTRACT 

The  qualitative  and  quantitative  morphology  of  foliar  trichomes  in  S.  acerijolium  Dun.,  S.  agrarium 

Sendtn.,  5.  capsicoides  All.  and  S.  mammosum  L.  (section  Acantliophora  Dun.)  where  characterized. 

Five  to  ten  fresh,  fully  expanded  leaves  from  3-5  individuals,  were  preserved  in  FAA  70%.  Herbarium 

specimens  were  also  used  (4-5  leaves  from  each  specimen).  Fragments  ot  fresh  material  (middle  por- 
tion of  leaf  and  petiole)  and  herbarium  material  for  microscope  examination.  The  diversity  of  the 

morphofogical  trichomes  studied  separate  into  three  basic  types:  simple,  glandular,  and  estellate, 

with  several  subtypes.  Eleven  subtypes  are  described  in  S.  agrarium  and  seven  in  the  other  species.  A 

key  fixed  on  trichomatic  features  and  the  illustrations  of  the  described  trichomes  is  presented.  The 

diversity  of  trichome  types  and  morphology  of  trichomes  are  useful  characters  in  identifying  spe- 
cies of  the  genus  Solanum. 

INTRODUCCION 

La  seccion  Acanthophora  Dun.  conforma,  con  otras  26  secciones,  al  subgenero 

Leptostemonum  (Dunal)  Bitter  del  genero  Solanum  (D'Arcy  1991).  Comprende 
ca.  18  especies  de  America  tropical  y  subtropical;  algunas  de  las  cuales,  como 
Solanum  acukatissimum ]d,cq.,  S.  capsicoides  All,  5.  mammosum  L.,  y  S.  viarium 
Dun.,  fueron  introducidas  en  el  viejo  mundo  (Nee  1991, 1999).  Esta  seccion  fue 

SIDA  21(3):  1675-1694. 2005 
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descrita  por  Dunal  (1813),  teniendo  a  5.  mtunmosum  L.,  como  cspecic  tipo. 

Posteriormcnte,  en  1852,  este  mismo  autor  redefine  el  grupo  e  incluye  las  53 

especics  hasta  el  momento  conocidas,  distribuidas  en  dos  subgrupos 

denominados"Psi/ocarpa"y"Ld,s(()eta"/w."En  1962,Seitheestudi6ampliamente 
la  pubescencia  en  Solannm  y  senalo  para  la  Scctio  Simplicipilum  Bitt.  (section 

Acanthopho ra  DunJ  tricomas  estrellados,  espinosos  y  porrectos; de  una  a  varias 

celulas  alargadas.  Posteriormcnte  la  misma  autora  en  1979,  reune  la  pubescencia 

de  So\ay\um  en  echo  tipos  basicos  de  tricomas,  describe  sus  varlaciones  y  otros 
aspectos  sobre  el  desarrollo  ontogcnctico. 

Dada  la  relevancia  de  las  caracteristicas  asociadas  al  indumcnto  en 

miembros  solanaccos,  identiticamos  y  describimos  los  tricomas  foliares  en 

especies  de  Solanum  secc.  Acanihophora.  Igualmente,  se  determinaron  las 

dimensiones  morfometricasde  los  tipos  descritos  y  la  ubicacion  de  cada  unode 

ellos,  en  las  distintas  partes  de  la  hoja. 

MATHRIAl.l-S  Y  MHTODOS 

En  este  cstudio  se  uso  material  vegetal  fresco  y  dc  herbario  (Cuadro  1).  El  mate- 

rial fresco  se  preservo  en  FA  A  70%  y  se  seleccionaron  de  5-10  hojas  adultas,  del 
tercio  medio  dc  la  planta  y  procedcntes  de  tres  o  mas  mdividuos.  El  material  de 

herbario  sc  re-hidratb  en  lactofenol  durante  1-2  meses  (Pena  y  Saralegui  1982), 

y  sc  tomaron  3-4  hojas  por  especimcn.  De  las  hojas  sc  extrajcron  la  parte  media 
de  la  lamma  foliar  (0.5  cm  de  ancho  y  1cm  de  largo)  y  el  peciolo  (0.5  cm  de  largo); 
y  se  seccionaron  transversalmente  a  mano  libre.  Eos  cortes  se  tineron  con  azul 

de  toluidina  0.5% o safranina  acuosa  V\\ e  inmediatamente  se  montaron  en  agua- 
glicerina  (v:v)  para  prcparaciones  scmipermanentes. 

Para  obtener  preparacioncs  permanentes  (Roth  1964),  las  porciones 
vegetales  incluidas  en  paralina  se  cortaron  con  un  microtomo  dc  rotacion  con 

un  cspesor  15  \xm.  Los  cortes  se  tineron  con  azul  dc  toluidma  acuosa  1%  (Sakai 

1973)  y  posteriormcnte  se  desparafinaron  y  montaron  en  Balsamo  de  Canada. 

Para  observar  las  epidermis  dc  la  hoja  en  vista  frontal,  se  elaboraron 

aclarados  de  la  lamina  foliar,  siguiendo  las  metodologias  de  Shobc  y  Eerten  (1 9(i7) 

y  Dizeo  de  Stnttmatter  (1973),  con  algunas  modificaciones  (Granada-Chacon  y 
Benitez  de  Rojas  2005).  Los  materiales  foliares  frescos  fijado  en  EAA  70%  y  el 

rehidratado  en  lactofenol,  se  cortaron  en  segmentos  de  1  cm^  y  se  colocaron  en 

etanol  al  96%  durante  15  min  a  60°  C.  Euego  se  transfirieron  a  una  solucibn  1:1 
de  etanol  96%  e  hidroxido  de  sodio  5%  en  solucion  acuosa,  durante  15  min  a 

60°C.  Seguidamente,  el  material  se  lavo  con  agua  destilada  3  veccs  y  se  coloco 
en  una  solucion  de  hipocloruo  dc  sodio  al  5.25%,  hasta  que  el  tcjido  se  torno 

translucido,  lo  que  ocurrio en  3  min  en  5. acer\lo\\um  y  5.  mammosum,  y  en  3-5 
min  en  las  especies  restantes.  Despues  el  material  se  lavo  con  agua  destilada  5 
veces  durante  3  min.  Einalmentc  las  sccciones  se  tineron  con  azul  de  toluidina 
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CuADRo  l.Especimenes  estudiados. 

Especie Especfmenes 

(MY) 

Altitud 

(msnm) 

Estado Habitat 

S.  acerifolium Granada, W. 6] 

Granada,  W.  62 

Granada,  W.  63 

1500 

1700 
1450 

Miranda Seiva  nublada 

Granada,  W.  69 1000 Merida Maleza  en  cafetal 

S.  agrarium Granada, W. 58 50-100 Aragua Espinarcostanero, 

vegetacion  secundaria 
Fernandez,  Antonio  1481 - 

Lara Selva  deciduas 

(Material  desecado) 

rru//7/o,e,5556 
- Lara Selva  deciduas 

(Material  desecado) 

Trujillo,  B. 6783 
- 

Lara Selva  deciduas 

(Material  desecado) 

S.  capsicoides Granada, W. 66 - Merida Cultivada, ornamental 

Granada, W. 68 - Merida Cultivada,  ornamental 

S.  mammosum Granada, W. 59 
450 

Aragua Sabanas  arboladas 

Granada,  W.  72 - Carabobo Cultivada, ornamental 

Granada,  W.  73 

400 

Carabobo Maleza  en  potreros 

al  0.5%  o  con  safranina  al  1%.  En  el  primer  caso  el  tejido  se  mantuvo  inmerso  en 

el  colorante  durante  1  min,  y  en  el  segundo  durante  5-15  seg. 
Para  identificar  y  describir  los  tipos  de  tricomas,  se  observaron  con  un 

microscopio  optico  (Biomed-Leiz)  las  preparaciones  en  seccion  transversal  y 
aclarados  de  las  porciones  vegetales  seleccionadas.  Asi,  se  identificaron  los  tipos 
basicos  y  las  variantes  en  cada  uno  de  ellos,  seleccionandose  como  lormas 
consistentes,  aquellas  que  ocurrian  regularniente  en  cada  especimen  analizado 
por  especie.  Simultaneamente,  se  considero  la  localizacion  topografica  de  cada 
uno  de  los  tipos  tricomaticos  segun:  superiicies  adaxial  y  abaxial  de  la  lamina 

foliar,  nervadura  principal  y  peciolo.  Las  partes  componentes  en  cada  tipo 
tricomatico,  se  midieron  con  ayuda  de  un  ocular  calibrado  a  una  escala  de 
referenda,  determinandose  la  longitud  del  tricoma,  largo  y  ancho  de  sus  celulas 

componentes  y  diametro  de  la  base  en  aquellos  tipos  con  base  pluricelular 
La  determinacion  de  las  dimensiones  morfometricas  en  los  tipos 

tricomaticos,  se  llevo  a  cabo  por  separado  en  cada  material  analizado  por  especie 

(Cuadro  1).  En  cada  estructura  se  hicieron  20-30  mediciones,  para  establecer 
un  intervalo  de  vanacion  en  cada  caso.  Las  lotograi  ias  de  los  tricomas  se  tomaron 

con  una  camara  incorporada  al  microscopio;  tambien  se  elaboraron  dibujos  a 
escala  de  los  tipos  tricomaticos.  Los  tipos  basicos  de  tricomas  son  nombrados 

segun  Roe  (1971)  y  la  terminologia  de  las  descripciones  esta  apoyada  en  Font 
Quer  (1953),  Stearn  (1992)  y  Harris  y  Woolf  Harris  (1994). 
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Las  caractcristicas  cualitativas  del  indumcnto,  se  observaron  en  los 

aclarados  de  lamina  loliar  y  en  especimenes  de  los  herbarios  CAR,  MER,  MERF, 

MY,  MYFy  VEN  (Holmgren  etal.  1990);  el  material  desecadose  examine  con  un 

microscopic  estcrcoscopico  l^eica  IV1S5. 

RESUlTADelS  Y  DISCUSION 

A.  Caracterizacioii  morfologica  de  los  tricomas. — Los  tncomas  estan 

constituidos  por:  (a)  la  base,  una  estructura  unicelular  o  pluricelular  dispucsta 

e  inmcrsa  en  el  tejido  cpidermico  y  (b)  el  cucrpo,  constituido  por  la  cclula  o 

grupos  de  cstas  dispuestas  sobre  la  base.  En  tricomas  simples,  el  cuerpo  incluye 

las  cclulas  dispuestas  sobre  la  base;  mientras  que  en  tricomas  simples 

glandulares,  el  cuerpo  se  diferencio  en  pic  y  cabcza.  Ll  primer  tcrmino  se  aplica 

a  lacelulaogrupodecelulasque  sostienen  una  estructura  apical  (unicelular  o 

pluricelular  y  gcncralmente  globosa  u  ovoide)  que  representa  la  cabeza. 

Tricomas  en  Solatium  acerifolium 

1.  Simples: 

A.  Base  de  1-2  celulas,  ciindranguluics  o  rcctangularcs.  (Aicr|io  unicclulai'  conico.  ancho  en  la 
base.  (Figs.  1:1  A  y  2:D). 

B.  Basedc  1 -2 celulas.  Cuerpo aciculai.de  1-  ] celulas  uniscnadas,  de  tamahodcsigual  \'de  |ia redes 
dclgadas.  A  veces  se  observaron  tricomas  con  el  cuerpo  de  2  celulas,  con  la  apical  corla, 

ligcramente  triangular  y  obtusa.  (Fig.  FIB). 

Variaciones  raras:  ocasionalmentc  ocurren  tricomas  simples  del  subtipo  1  li,  con  un  radio  lat- 
eral reducidooriginandose  de  la  base 

C.  Base  |ilui'ieclidai'  de  cclulas  cuadrangularcs  a  rcdondeadas  Cucrpo  en  lorma  acicular,  de  .3-4 

celulas  uiiLscridas.  (Figs.  1:1C,  2;F,  2:l'  y  2;G). 
2.  Estrellados: 

A.  Base  gcncralmente  de  4  cclulas  pequenas,  cortas.  Cucrpo  mayormente  de  4  radios  latcrales, 

ocasionalmcnie  5.  cqiudistantes,  tmicelulares.  acicularcs.  de  tamano  ligcramente  desigual, 

piii'reetos  o  lex'aniados  hacia  el  ratlio  ccnti'al  en  angulo  ligcramente  menor  a  45°,  Un  radio 

centi-al  tuiicelular  de  longitud  ma)'or  a  los  latcrales.  U'igs,  1:2A,  2:A,  2:B  y  2:CJ. 

3.  Glandulares: 

Cortos 

A.  iiasc  unicelular  redondeada,  en  ocasioncssobresaledc  la  epidermis.  Cuerpo:  a)  Pie  de  1-2  cclulas, 
en  caso  de  2  celulas  la  anterior  a  la  cabeza  es  corta  y  ligcramente  mas  ancha  en  la  zona  de 

cone.xion  con  la  cabcza.  b)  Cabcza  de  4  o  mas  celulas,  gcncralmente  globosa  a  subglobosa  u 

(u-oKlea,  con  la  parte  angosta  concctada  al  \t\c.  (tags,  lAA  y  2:J). 
Largos 

A.  Base  de  1-2  cekdas,  prolongandosc  a|iro.\imadamcnte  unos  15  m|a  sobre  la  c|iidcrmis.  Cuerpc:): 

a)  Pie  de  2  celulas,  la  primera  ligcramente  lagcnilormc,  la  segunda  ccirta  )■  pctjueiia.  b)  Cabeza 
dc  i  cchdas,  globosas  y  con  contenido  clenso.  iFigs.  1: 3B  y  2:1 1). 

B.  Base  de  I  -2  cclulas,  en  ocasiones  las  cclulas  de  la  base  prcsentan  mayor  grosor  que  las  celulas 

cpidcrmicas  lipicas,  por  lo  que  se  prolongan  sobre  la  epidermis  7-15  m|.i,  Cuerpo:  a)  Pie  de  3 
ccltilasdc  tamano  desigual.  bj  Cabeza  gcncralmente  unicelular,  ovoidea  con  contenido  den  so. 

iFigs,  l:.3By2:I). 
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A    O    oi 

As::. 
LC 

FiG.1.TiposdetricomasenS.(JCOTMom.1)Simples,subtipos:A,ByC.2)Estrellado,subtipo:A.3)Glandulares,subtipos: 

A,ByC.Escala:1C:30|am.1A,1B,3A,3B,3C:50|jm.2A:100Mm. 

Tricomas  en  Solanum  agrarium 

1.  Simples: 

A.  Base  unicelular  redondeada;  cuerpo  acicular  o  ligeramentc  conico,  de  1-2  celulas;  cuando  dos, 
estas  de  diferente  longitud,  generalmente  la  primera  mas  larga.  (Figs.  3:1A  y  4:J). 

B.  Base  unicelular  obtusa  piriForme  (lageniforme),  notablemente  proyectada  sobre  la  epidermis; 

cuerpo  acicular.  de  1-2  celulas.  (Fig.  3:1  B). 
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Fig.  2.Tricomas  en  5.  acerifolium.  Tricomas  estrellados:  A)  De  cuatro  radios  laterales.  B)  De  tres  radios  laterales,  el  radio 

central  senalado  con  la  flecha.C)  Detallede  la  zona  de  origen  de  los  radios  laterales. Tricomas  simples:  D)Subtipo  1A.E) 

Detalle  de  la  base  pluricelular  en  tricoma  subtipo  1C.  F)  Senalado  con  la  flecha, se  muestra  en  detalle  la  zona  de  union 

de  las  celulas  del  cuerpo  de  un  tricoma  subtipo  1C.  G)  Detalle  en  seccion  transversal  de  la  base  pluricelular  de  tricoma 

subtipo  1C.  Glandulares:  H)  Subtipo  3B.  I)  Subtipo  3C.  J)  Subtipo  3A. 

C.  Base  Linicelular  cuadrangular;  cuerpo  alargado,  giucso  \  (ormadd  poi  4  celulas  cortas.  ccm 

parcdcs  ligeramentc  gruesas.  (Fig.  3:1C). 

D.  Base  pluricelular,  prolongandose  liger.uuence  por  enciiu<i  (.le  la  epidermis;  cuerpo  acicul.u',  de 
2-4  celulas,  (Figs,  3:1  D,  4:G  y  4:H), 

2.  Estrellados: 

A.  taicipci  lie   >  ladios  laterales,  a  x'cces  4  o  3,  driginandcise  de  uu  jiunici  cdmun  y  colocadns 

CLiuitlistanieinenie,  iinicekdaies,  aciculares,  tie  tamarici  desigual  )'  pori'ectos,  L'n  radio  cen- 
tral unicelitlar  ligerainenie  mas  largo  c|ue  los  Luerales,  (I'igs,  3:2A,  4:A,  4:B  y  4:C), 

B.  Cuei'i^o  de  3  radios  laterales.  aciculares,  unicelularcs,  de  tamaiio  ligerameiiie  desigual. 
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Fig.  3.  Tipos  de  tricomas  en  5.  agrarium.  1 )  Simples,  subtipos  A,  B,  C,  y  0. 2)  Estrellados,  subtipos  A,  B,  y  C.  3)  Glandulares, 

Subtipo5A,B,C,yD.Escala:1A,1B,1C,1D,3A,3B,3Cy3D:50|im.2A,2By2C:100|am.2A*:200nm. 

originandosc  de  un  punto  comuii  y  dispuestos  ea  angulo  de  unos  45°  respecto  al  piano  de  la 
epidermis.  (Figs.  3:2B  y  4:13). 

Muy  raras  veces  se  observe  para  el  subtipo  2B,  un  pedicelo  alargado  de  1-2  celulas,  que  levanta 
notablemente  los  radios  sobre  la  epidermis.  Otra  variacion  muy  poco  frecuente,  es  el  subtipo 

2B  con  numerosos  radios  laterales,  finisimos  y  un  radio  central,  ligeramente  mas  grueso. 

C.  Cuerpo  de  2  radios  laterales  imicclularcs  originandose  de  un  punto  comun,  aciculares,  de 

tamano  ligeramente  desigual,  porrectos,  rara  vez  ligeramente  oblicuos;  un  radio  central  ac- 

icular,  mas  largo  que  los  radios  laterales.  de  1-2  celulas,  cuando  2  la  primera  con  paredes 
ligeramente  gruesas.  (Figs.  3:2C,  2:E  y  2:1). 
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Fig.  4.Tricomas  en  5. agrarium. Tricomas  estrellados:  A)  Subtipo  2A,  con  tres  radios  laterales. B)  Subtipo  2A, con  cuatro 

radios  laterales.  C)  Subtipo  2A,  con  5  radios  laterales.  D)  Sub  tipo  2B.  E)  Subtipo  2C,  con  el  radio  central  unicelular.  I) 

Subtipo  2C,  con  el  radio  central  bicelular.  Tricomas  simples:  G)  Subtipo  ID.  H)  Subtipo  1A.  J)  Subtipo  1A,  Tricomas 

glandulares:  K)  Subtipo  3 A.  L)  Subtipo  3D. M) Subtipo  3D.  F)  Epidermis  abaxial  (VF)  se  muestra  senalado  con  las  flechas, 

bases  de  tricomas  de  1,2  y  5  celulas. 

3.  Glandulares: 

Cortos  y  medianos 

A.  Base  unicelular  Cuerpcr  a)  I'ic  unicelular  cilindrico.  corto  a  ligcramcntc  alargacki  b)  C.abeza 
de  1-4  ccMulas.  (Figs.  ]:]A  y  4:K). 

B.  Base  unicelular.  Cucrpn:  a)  i^ic  dc  2  celulas,  la  pruuera  cclula  alaigada  y  ligeranienie  aiicha 

hacia  la  base,  lucgo  una  cclula  pecjuenacuadi-angular  b)Cabcza  uiucclularaovadaa  roinboide 
ligcramcntc  aguda  h.icia  el  apice.  (Fig.  1  ̂B). 
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Largos 

A.  Base  de  1-2  celulas.  Cuerpo:  a)  Pie  dc  2  cclulas,  la  primera  alargada,  mas  ancha  en  la  base,  la 
segunda  corta  y  ligeramente  rectangular  b)  Cabeza  unicelular,  aovada  y  alargada.  (Fig.  3:3C). 

B.  Base  unicelular,  a  veces  muy  desarrollada  )'  sobresale  de  la  epidermis.  Cuerpo:  a)  Pie  de  2-3 
celulas  de  tamanodiferente,  la  celula  proxima  a  la  cabeza,  corta.  b)  Cabeza  unicekilar  aovada 

y  aiigosta  hacia  la  parte  inferior  (iMgs,  3:31).  4:L,  4:M). 

Tricomas  en  Solanum  capsicoides 

1.  Simples: 
A.  Base  unicelular  grande,  prolongandose  ligeramente  sobre  la  epidermis.  Cuerpo  unicelular  de 

forma  conica-alargada.  casi  acicular  hacia  la  parte  superior.  (Figs.  5:1  A  y  6:A). 

B.  Base  con  2-3  celulas,  cuerpo  conico,  de  3  celulas  con  paredes  ligeramente  gruesas  y  con  un 
ligero  engrosamiento  de  la  pared  cclular,  en  las  zonas  de  union  dc  las  celulas.  (Figs.  5:1  B  y  6:C). 

C.  Base  pluricelular  Cuerpo  acicular  dc  hasta  6  celulas,  dc  longitud  desigual;  la  primera  algo 

ancha  hacia  la  zona  de  union  con  la  base  del  tricoma.  (Fig.  5:1C). 

D.  Base  pluricelular  de  3  capas,  prolongandose  notablemente  sobre  la  epidermis.  Cuerpo  dclgado 

en  forma  de  "latigo,"  de  4-5  celulas  alargadas.  (Figs.  5:1  D  y  6:A). 

2.  Glandulares: 

Cortos  y  medianos 

A.  Base  unicelular  redondeada.  Cuerpo:  a)  Pie  unicelular,  alargado-rectangular  o  corto- 

cuadrangular.  b)  C~abeza  de  1-2  cclulas,  aovada.  (Figs.  5:2A  y  7:B). 
B.  Base  de  1-2  celulas  cuadrangulares.  Cuerpo:  a)  Pie  alargado-rectangular  o  ligeramentc-ancho 

hacia  ia  base,  de  1-2  celulas;  cuando  2  la  anterior  a  la  cabeza  es  mas  corta.  B)  Cabeza  globosa, 
grande,  de  4  o  mas  celulas,  a  veccs  con  un  angostamiento  en  la  zona  de  union  con  el  pic.  (Figs. 

5:2B.  7:A,  7:B  y  7:C). 

Largos 

A.  Base  de  1-2  cclulas,  prolongandose  ligeramente  sobre  la  epidermis.  Cuerpo:  a)  Pie  general  men  te 
de  2  celulas  o  unicelular;  cuando  2  cclulas,  la  segunda  corta  y  cuadrangular.  b)  Cabeza  uni  6 

pluricelular  (Figs.  5:2C,  7:D  y  7:E). 

Tricomas  en  Solanum  manimosutti 

1.  Simples: 

A.  Base  de  1-3  ligeramente  de  la  epidermis.  Cuerpo  acicular  generalmente  de  3-4  celulas.  (Fig. 
8:1CJ. 

2.  Estrellados: 

A.  Base  pluricelular  corta  o  alargada,  pedicelada,  lormando  tma  cstructura  a  modo  de  papila  (Fig. 

8:2  A*),  rara  vez  la  base  no  pedicelada  (Figs.  8:2  A**  y  9:C).  Radios  laterales  hasta  8,  unicelulares, 
de  longitud  desigual  y  originandose  de  diferentes  puntos;  rara  vez  radios  laterales  bicelulares. 

El  radio  central  acicular  generalmente  de  2  celulas,  la  primera  mas  larga  y  de  paredes 

ligeramente  engrosadas.  (Figs.  8:2A,  9:A  y  9:B). 

3.  Glandulares: 

Cortos 

A.  Base  unicelular  de  celulas  redondeadas.  Cuerpo:  a)  Pie  generalmente  ausente;  cuando  presente, 

muy  corto.  unicelular,  ancho  en  la  zona  de  union  con  la  base  y  estrecho  en  la  zona  de  union 

con  la  cabeza,  b)  Cabeza  unicelular,  ovoide  y  grande.  (Figs.  8:3A), 
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Fig.  5.  Tipos  de  tricomas  en  S.  capsicoides.  1 )  Simples,  subtipos  A,  B,  C  y  D.  2)  Glandulares,  subtipo:  A,  B  y  C,  Escala:  1  A,  1 B, 

2A,  2B,  2C  y  detalle  base  de  1 D:  50  urn.  IC  y  ID: 500  ̂ m.  Detalles  base  de  1C:  100  |.im. 

B.  Base  cic  1-2  cclulas.  Caicrpo:  a)  Pie  1-2  eelulas,  ligerameiile  aiicho,  B)  Cabeza  tie  1-5  cclulas  o 

iiKis,  (ivciicle  a  globosa  H'lgs,  8:3B,  '-):1  y  '■):l-). 
Largo 

A.  Base  de  1-3  celulas  redoiidcaclas,  a  veces  pi'olongandose  sohre  la  epidermis.  C aierpn.  aj  I'le  de  2- 
4  eelulas,  cLiando  4  la  Liliima  es  esirecha  en  su  [laiie  iiilei  lor  y  ligeramenie  mas  aiiclia  en  la 

zona  dc  union  con  la  eabe^a.  b)  Cabeza  de  l-\'arias  eelulas.  ovoidc  a  ligeiamenie  alargada. 

(Figs.8:3C9:Gy'-):llJ. 

B.  Caracterizacion  cuanlitativa  dc  los  tipos  iricomalicos  y  su  ubicacion 

topografica  en  la  hoja. — Las  dimensioncs  de  los  nicomas  determinadas  para 
cada  una  dc  las  especics  tratadas  (Cuadros  2, 3, 4  y  5)  estan  referidas  a  la  longitud 

de  los  ditercntes  tipos  de  tricomas,  grosor  en  seccion  transversal  (ST)  de  la  base, 

diatnetro  en  vista  frontal  (VF)  en  bases  pluricelulares,  longitud  del  cuerpo  del 

pic  o  de  los  radios  y  longitud  de  la  cabeza  en  tricomas  glandulares. 

Igualmente  para  cada  tipo  tricomatico  se  scnala  la  ubicacion  topogralica, 
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Fig.  6.Tricoma5  en  S.  capsicoides.lrkomas  simples:  A)  Subtipo  ID.  B)  Subtipo  1  A.C)  Subtipo  IB. 

segun  su  ocurrenciaen  la  lamina  loliar:  superlicic  adaxial  y  abaxial,nervadura 

media  y  peciolo. 

La  familia  Solanaceae  y  en  especial  el genero  Solanum  exhiben  una  amplia 

riqueza  de  tricomas,  rasgo  miportantc  en  la  sistematica  de  este  grupo  (Solereder 

1908;  Metcalfe  y  Chalk  1950;  Seithc  1962).  En  correspondencia  con  ello,  para 

cada  una  de  las  especies  estudiadas  se  identilicaron  patrones  consistentes  de 
diferentes  tormas  de  tricomas. 

Las  especies  estudiadas  mostraron  tricomas  estrellados  de  pocos  radios  y 

ocurriendo  solo  en  la  cara  abaxial  de  la  hoja  (excepto  en  S.  capsicoides); 

igualmente  presentaron  tricomas  simples  de  pocas  celulas,  hialinos  o 

transliicidos  y  a  veces  tricomas  simples  con  radios  vestigiales  en  la  base,  como 

se  observe  en  S.  accnjoHum.  Todos  estos  rasgos  se  ban  mencionados  para  el 

indumento  en  especies  de  la  secc.  Acanthophora  (Nee  1991). 
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Fig.  7.  Tricomas  en  5.  capsicoides.Jrkomas  glandulares:  A)  y  B)  Subtipo  2A.  C)  Subtipo  2B.  D)  y  E)  Subtipo  2C. 

De  las  especies  aqui  tratadas,  S.  accrifolium  prcsenta  menor  variabilidad 

en  el  tipo  de  tricoma  estrellado  con  rcspecto  a  S.  t;_g/Yifium,  en  la  que  ocurren  3 

subtipos,  de  los  cuales  uno  carece  de  radio  central  (Fig.  3:2B  y  f^ig.  4:D).  Kn  esta 
ultima  especie  destaca  igualmeute,  el  tricoma  simple  de  base  lagenilorme  en  la 

nervadura  principal  (Fig.  3:iB).  Solanum  tapsicoidcs  sc  dilerencia  del  resto  de 

las  especies,  porque  carece  de  tricomas  estrcUados;  siendo  la  unica  especie  de  la 

seccion  con  esta  caracteristica  (Nee  1 991).  Asimismo,  en  esta  especie  se  encontro 

un  tricoma  snnplc  en  torma  de  latigo  (Fig.  5:1D  y  Fig.  6:A),  que  rcsalta  por  sus 

dimensioncs  ('5.9-6  mm  de  largo),  por  su  base  pluricelular  y  por  cxmrrir 
exclusivamente  en  la  epidermis  del  peciolo. 
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Fig.  8.Tipos  de  tricomas  en  S.  mammosum.  1 )  Simples,  subtipos.  A,  B,  y  C.  2)  Estrellado,  subtipo:  A,  con  dos  variantes  para 

la  base  segun  2.A*  y  2.A**.  3) Glandulares, subtipos:  A,  B  y  C.  Escala:  1  A,  1 B,  2A**,  3 A,  3B,  y  3C:  SOjim.  1C  y  2A*:  100  |am. 
2A:125fim. 

D.  Caracteristicas  generales  del  indumento  foliar. — Los  tricomas  estrellados 

ocurren en  3 de  las especies  analizadas (S.  acerijolium, S.  agrarium y  S.  mammo- 
sum) exclusivamente  en  la  superficie  abaxial  de  la  hoja,  por  su  parte,S.  capsicoides, 

que  carece  de  este  tipo  de  tricoma.  Igualmente  otro  rasgo  generalizado,  es  la 
presencia  de  tricomas  simples  y  glandulares. 

El  indumento  registrado  cualitativamente  para  las  especies  es: 

Solanum  ace?i/o/ium:  indumento  velloso  en  hojasjovenes,  I  uegopuberulosohasta 
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Fig.  9.Tricomas  en  S. mammosum .Irkomas  Estrellados:  A)  Vista  lateral  del  Subtipo  2A.  B)  Detalle  de  los  radios  laterales 

y  la  primera  celula  del  radio  central.  C)  Detalle  en  seccion  transversal  de  una  base  ancha  y  no  pedicelada.Tricomas 

simples:  D)  Subtipo  1  A.  E)  Subtipo  K.Tricomas  glandulares:  F)  G)  y  H)  Subtipo  3C.  I)  Subtipo  3B. 

pubcscentc,  los  tricomas  simples  con  densidad  mas  o  mcnos  constantc  en 

ambas  caras;  los  estrellados  disperses  con  tendencia  a  concentrase  en  el 
rercio  basal  de  la  lamina. 

5()l((ni(/)i  Ui^rarium:  indumento  puberuloso  hasta  velloso,  con  mayor  densidad 

sobre  los  nervios;  tricomas  estrel  lados de  3  y  4  radios  laterales,  menos com un 

de  2  y  5  radios  laterales.  Los  tricomas  estrellados  con  tendencia  a  ubicarse 

con  mayor  densidad  hacia  los  tercios  basal  y  apical  de  la  hoja. 

Sc)/(i  n  II /)i((ip,sico  icics:  indumento  de  tricomas  simples,  puberuloso  hasta  vel  loso, 



CuADRO  2.Morfometn'a  y  ubicacion  de  tricomas  en  la  hoja  de  Solarium  acerifolium. 

Sub 
Tipo 

Base 

Cuerpo 

Ubicacion 

Tipo 

N°de 

celulas 

Grosory/o 

diametro 

Aproximadoen 
Vista  frontal 

(|xm) 

Pie Cabeza 

topografica 
Basico 

N°de 

d 

N°de celulas 

radios 

Longitud  fxm 
del  cuerpo,  pie 

6  radios 

N°de 

celulas 

Longitud 

(M.m) 

1. Simple A 1-2 

g:  17-25 

1 
c:  18-237 

- - 
L:ad,ab,NR 

B 1-3 

g:  15-37 

1-3 
c:  08-422 

- - L:ad,ab.NpPe. 

C Pluricelular 

g:55-179. 
0:125-520 

3-4 c;  25-1 100 - - L:ad,ab. 

2.Estrellado A Pluricelular 

g:6.8 

r:5 

r:217-625 
- - Lab. 

3.Glandu 
ar 

A 1 

g:  12-25 

1-2 

p:  17-38 

4-6 

17-38 
Lad.ab.NRPe. 

B 1-2 

g:  27-40 

2 

p: 142-170 

3 55-67 Lad.ab.NRPe. 

C 1-2 

g:27-42 

3 

p: 97-455 

Pluricelular 
25-68 

Lad.ab.NRPe. 

g:  grosor.  0:  diametro  en  vista  frontal,  c:  longitud  del  cuerpo.  p:  longitud  del  pie.  r;  longitud  de  radios  L:  lamina  foliar,  ad:  superficie  adaxial.  ab:  superficie 

abaxial.  NP:  nervadura  principal. Pe: peci'olo. 



Clladoq  3,  Morfometria  y  ubicacion  de  tricomas  en  la  hoja  de  Solanum  agranum. 

Sub 
Tipo 

Base 

Cuerpo 

U )icaci6n 

pografica 

Tipo 

N°de 

celulas 

Grosory/o 

diametro 

Aproximado  en 
Vista  frontal 

(|JLm) 

Pie Cabeza 

~    to 

Basico N°de  celulas 

d N'de  radios 

Longitud  (xm 
delcuerpo,  pie 

6  radios 

N=de 

celulas 
Longitud 

((xm) 

1. Simple A g 25-55 
:    _ 

c 132-330 - - 
L:ad,ab,NRPe. 

B 1 g 82-113 
1-2 

c 162-187 - - NR 

C 1 g 30-37 4 c 110-125 - - NR 

D Pluncelular g 30-50. 

3-4 
c 875-2125 - - 

L:ad,ab. 

0:120-273 

2.Estrellado A - - 

r:4-6 

r:270-825 
- - Lab. 

B - - 
r:3 

r:  500-700 
- - Lab. 

C Pturicelular - 

r:2-3 

r:  200-790 
- - Lab. 

3. Glandular A 1 p 12-25 1 P 
22-47 

1-4 

17-32 L 
ad.ab.Pe 

B ] p 25-37 2 P 35-65 1 30-55 L 
ad,ab.NRPe. 

C 1-2 p 12-37 2-3 P 37-70 1 
50-67 

L 
ad.ab.NRPe. 

D 1 p 25-38 2-3 P 50-115 1 
31-52 

L ad,ab.NRPe. 

g:  grosor.  0:  diametro  en  vista  frontal,  c:  longitud  del  cuerpo.  p:  longitud  del  pie,  r:  longitud  de  radios  L  lamina  foliar,  ad:  superficie  adaxial.  ab:  superficie 

abaxial. NP: nervadura  principal. Pe:  peciolo. o 
so 



CuADRO  4.  Morfometria  y  ubicacion  de  tricomas  en  la  hoja  de  Solanum  capsicoides. 

z 

-< 

Sub 
Tipo 

Base 

Cuerpo 

Ubicacion 

— 1 

Tipo 

N°de 

celulas 

Grosory/o 

diametro 

Aproximado  en 
Vista  frontal 

(|xm) 
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g:grosor.0:  diametro  en  vista  frontal,  c:  longitud  del  cuerpo,  p:  longitud  del  pie.  L:  lamina  foliar,  ad:  superficle  adaxial.ab:  superficie  abaxial.  NP:nervadura 
principal.  Pe:peciolo. 
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g:  grosor.  0:  diametro  en  vista  frontal,  c:  longitud  del  cuerpo.  p:  longitud  del  pie.  r  radios  L:  lamina  foliar,  ad:  superficie  adaxial.  ab:  superficie  abaxial.  NP: 
nervadura  principal.  Pe:peciolo. 
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con  mayor  densidad  en  la  haz;  tricomas  escasos  en  el  enves  y  con  mayor 
densidad  sobre  los  nervios. 

Solanum  mammosum:  indumento  pubescente,  velutino,  velloso  o  rara  vez 

puberuloso,  pelos  simples  y  glandularesen  ambascaras;  tricomas  estrellados 
de  radios  laterales  mas  finos  que  el  radio  central. 

D.  Clave  para  las  especies  de  Solanum  seccion  Acanthophora  de  Venezuela,  con 

base  en  tipos  de  tricomas. 

1,  Indumento  con  tricomas  estrellados  ausentes  en  ambas  caras  de  la  hoja    S.capsicoides  AIL 

1.  Indumento  con  tricomas  estrellados  en  la  cara  abaxial  de  la  hoja. 

2.  Tricomas  estrellados  con  pediceto  corto,  radios  laterales  originandose  de 

diferentes  puntos     S.  mammosum  L. 

2.  Tricomas  estrellados  sesiles,  radios  laterales  originandose  de  un  punto  comun. 

3.  Tricomas  con  4  radios  laterales,  en  ocasiones  con  3;  radio  central  siempre 

presentey  unicelular   S.acerifolium  Dun. 
3.  Tricomas  estrellados  con  2,  3, 4,  o  5  radios  laterales;  radio  central  ausente  en 

un  tipo  de  tricoma  con  tres  radios  laterales  y  a  veces  bicelular  en  tricomas 

con  dos  radios  laterales     S.agrarium  Sendtn. 
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ABSTRACT 

Herbaria  with  signilicant  historical  collections  are  critical  to  tracking  tloristic  changes  such  as  the 

introduction  and  spread  oi  non-native  plant  species.  To  explore  the  importance  of  herbarium  speci- 
men data  for  understanding  I  lor istic  changes  in  the  central  Great  Plains,  we  utilized  the  Kansas  State 

University  Herbarium  (KSC),  known  for  its  rich  historical  collections  dating  from  the  late  1800s.  A 

list  ol  all  angiosperm  plant  taxa  introduced  to  Kansas  was  obtained,  and  collection  data  (collector, 

number,  year  and  county)  were  recorded  for  all  in-state  specimens  (excluding  cultivated  material). 
A  total  ol  6,565  specimens  were  recorded,  comprising  314  species,  201  genera  and  50  families,  and 

dating  from  1869.  Of  the  recognized  introduced  species,  153  are  represented  by  KSC  collections  made 

in  Kansas  prior  to  1900,  and  243  prior  to  1940.  All  Kansas  counties  are  well-represented  by  the  early 

KSC  material  (1890s),  bolstering  our  ability  to  infer  f  loristic  changes  since  that  time.  While  988  dif- 

ferent collectors  are  represented,  14  collectors  account  for  52%  of  the  specimens  of  introduced  spe- 
cies. Peak  collecting  at  KSC  occurred  in  the  1890s  and  1930s,  and  assessment  oi  biases  suggest  that 

our  data  are  a  reasonably  accurate  representation  ol  the  presence  and  distribution  of  introduced 

species  m  Kansas  at  those  times.  Species  not  represented  by  pre-1900  KSC  material  were  likely  not 
established  or  even  introduced  in  the  state  at  the  time;  if  a  species  was  not  documented  prior  to  1940 

it  was  likely  still  not  well  established  by  then.  This  study  demonstrates  the  utility  of  data  housed  at 

KSC,  and  by  extension  in  other  historical  collections,  for  the  study  of  regional  floristic  changes. 

'Author  for  correspondence 

SIDA21(3):  1695-1725.2005 
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RESUMl'N 
1  .OS  hcrbarios  con  coleccioncs  historicas  signil  ical  i  vas  son  criticos  para  rastrcar  los  cam  bios  1  lonst  icos 

lalcs  coino  la  iiii  rocluccion  y  la  extension  de  lasespccics  dc  planta>  l|lic  no  son  nativas.  Para  cxplorar 

la  iiiiporiancia  lIc  dalos  de  especimenes  de  herbario  para  cnteiKici'  los  cambios  lloristicos  en  las 

llaiiuras  centrales  el  c  Norteam  erica,  nosotrosntllizamosel  Herbanodc  Kansas  State  University  (KSC^J, 
coiKicido  por  sus  coleeciones  historicas  ricas  en  dalos  dcsde  el  I  mal  dc  los  180(1.  Se  obtuvo  una  list  a 

de  todas  iasangiosperinas  mtrodiieidascn  Kansas, )'  losdatosde  la  coleccion  (el  eoleccionista.  numcrii, 

ano  y  condado)  lueron  registrados  para  todos  los  especimenes  del  estado  (excluyendo  el  material 

cull  i\'ado).  Se  regisiro  un  total  de  (■)^(it  especimenes,  c|uc  se  inckiyen  en  314  especies,  201  generos  y  50 

lam i lias,  que  datan  desi.le  186'-),  He  las  especies  introducidast[uese  reconocieron,  153  son  re|Treseniadas 
por  coleeciones  de  KSC^  liechas  en  Kansas  antes  de  I^OO,  y  243  anies  de  1940.  Todos  los  condados  de 

Kansas  estan  bien  representados  j^or  cl  material  inicial  de  KSC  (18'-)0s).  reforzando  nuestra  habilidad 

de  inlerii-  los  camliios  lloristicos  desde  esc  tiempo  He  los  ̂ )88  coiectores  diterentes  existcntcs,  14  de 

el  los  son  responsables  del  52']o  de  los  especimenes  de  especies  iiituKliicidas.  Los  puntos  maxinios  de 
recoleccic5n  en  KSC  ocurrieron  en  los  ISQO  y  los  I^JO,  y  la  evaluacion  de  los  sesgos  sugierc  c{ue  nuestros 

datos  son  una  rcpresentacion  razonablemente  precisa  de  la  presencia  y  la  distribueion  de  las  especies 

inti'odticidasen  Kansas  en  esos  tiempos  l-as  especies  no  represeniadasen  el  material  de  KSC"  antes  de 
]^)00  probablemenie  no  estaban  establecidas  ni  liabian  sido  intioducidas  aun  en  el  estado  en  ese 

tiempo;  si  una  especie  no  se  documented  antes  de  1940,  es  probable  c|ue  todavia  no  estuviese  bien 

esiablecida.  Estecstudiodemuestra  la  utilidad  de  losdatosde  KSC,  y  por  extension  deotras  coleeciones 

hisliiricas,  para  el  esludio  de  cambios  I  loristicos  regionales. 

INTRODUCTION 

Many  non-native  plants  in  North  America  were  introduced  decades  and  even 

centuries  ago  through  agriculture,  horticulture,  shipping,  and  tainted  seed  im- 
ports, among  other  avenues  (Mack  &  Lonsdale  2001;  Reichard  &  White  2001; 

Costello  &  McAusland  2003;  Cox  2004).  After  initial  colonization,  some  mtro- 

duced  species  became  estabhshed  and  even  spread  in  their  new  environments, 

at  times  altering  the  landscape  proloundly  (D'Anronio  &r  Virousck  1992;  Gor- 
don 1998;  CaUaway  &  Aschchoug  2000;  bavoic  cr  al.  2003).  The  necessity  of 

understanding  the  biological  processes  ol  establishment,  spread,  and  invasion 

of  introduced  species  has  come  into  acute  locus  in  recent  decades  as  introduced 

species  have  caused  immense  economic  and  environmental  damage  (Pimentel 

et  al.  2000;  Naylor  2000;  Zavaleta  2000).  New  associations  with  seed  dispersers, 

pollinators,  microorganisms,  herbivores,  pathogens,  and  other  plants  sometimes 

inhibit  the  spread  ol  alien  plant  species,  and  sometimes  foster  their  prolifera- 

tion (Richardson  et  al.  2000a;  Klironomos  2002;  Siemann  &  Rogers  2003;  l^arkcr 
&  1  iaubcnsak  2002;  Callaway  et  al.  2004;  Cox  2004;  Kellogg  &  Bridgham  2004). 

As  the  number  ol  introduced  species  has  grown,  so  has  the  complexity  ol  their 

ecological  interactionsintheiradventive  en vironments(Daehler  1994;  Daehler 

&  Strong  1997;  Gordon  1998;  Simbcrloff  &  Von  Holle  1999;  Callaway  & 

Aschehoug  2000;  Vila  et  al.  2000;  Daehler  2003;  Brooks  et  al.  2004). 

Given  that  many  introductions  into  North  America  occurred  well  over  a 

century  ago, studies  of  the  distributional  history  ol  non-nativespeciescan  pro- 
vide us  Vvhth  the  knowledge  ol  temporal  and  spatial  data  (e.g.  earliest  locations, 
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patterns  ol  colonization,  rates  of  spread,  etc.)  to  understand  past  introductions 

more  completely  (Mack  2000;  Meekms  et  al.  2001;  Novak  &r  Mack  2001).  A  bet- 

ter understanding  of  the  establishment,  distributional  changes,  and  commu- 
nity associations  of  introduced  taxa  over  time  is  vital  to  making  informed  deci- 

sions in  managing  existing  introductions  and  in  predicting  future  invasions 
(Ricciardi  et  al.  2000;  Kolar  &  Lodge  2001;  Lambrinos  2001;  Lavoie  et  al.  2003; 

Dybos  2004;  Simpson  2004). 

The  most  reliable  resources  for  historical  research  of  bic^logical  distribu- 
tions are  natural  history  collections  (Soberon  et  al.  2000;  Ter  Steege  et  al.  2000; 

Prather  et  al.  2004a,  2004b).  As  repositories  of  vvfelhpreserved  plant  specimens 

complete  with  spatial  and  temporal  data,  herbaria  provide  indisputable  docu- 
mentation of  plant  species  occurrence,  and  form  the  very  basis  of  f  loristic  and 

plant  taxonomic  science  as  well  as  biodiversity  studies  (Prather  et  al.  2004b; 
Suarez  &r  Tsutsui  2004).  Herbarium  specimens  have  been  used  effectively  to 

document  plant  distributional  changes  such  as  species  declines  (Laughlin  2003; 
Lavoie  et  al.  2003)  and  spread  of  introduced  plant  species  (Sheeley  &  Raynal 
1996;  Pysek  et  al.  1998;  Weber  1998;  Lambrinos  2001;  Novak  &  Mack  2001; 

Mihulka  &  Pysek  2001;  Pysek  et  al.  2001;  Delisle  et  al.  200.3;  l^avoie  et  al.  2003). 
Given  that  natural  history  collections  contain  inherent  temporal  and  spatial 

inconsistencies,  floristic  analyses  based  on  herbarium  data  must  take  into  ac- 
count collection  biases  (Soberon  et  al.  1996;  Mack  2000;  Mihulka  &  Pysek  2001; 

Delisle  et  al.  2003).  For  instance,  the  date  of  first  record  of  a  species  in  an  her- 
barium may  accurately  represent  its  approximate  time  of  arrival  in  the  region; 

alternatively,  the  date  ol  first  record  may  occur  long  alter  a  particular  species 
first  appeared  in  the  flora  due  to  sparse  collecting  prior  to  documentation. 

The  Kansas  State  University  Herbarium  (KSC),  founded  in  1877,  holds  an 
extensive  collection  ol  signilicant  historical  specimens  Irom  the  Great  Plains  ol 
central  North  America.  Indeed,  an  estimated  40%  of  its  ca.  180,000  specimens 

ol  vascular  plants  were  collected  prior  to  1900  (Barnard  2003),  largely  in  asso- 
ciation with  the  efforts  of  the  distinguished  botanist,  A.  S.  Hitchcock,  an  early 

KSC  curator  who  directed  the  herbarium  from  j  890  to  1901.  Hi  tchcock  promoted 
extensive  collecting  among  his  students  and  colleagues,  and  as  a  result,  he  and 

his  proteges  deposited  a  rich  record  of  Kansas  plant  specimens  at  KSC  prior  to 
1900  (Barkley  1965).  Since  then,  KSC  has  been  maintained  and  enhanced  by 

numerous  dedicated  and  productive  curators  (e.g.,  EC.  Gates,  who  directed  KSC 

from  1919-1955;  L.C.  Hulbert,  1955-1961;  and  TM.  Barkley,  1961-1998).  The  result 
is  an  outstanding  resource  lor  researching  historical  floristic  changes. 

To  explore  the  importance  of  herbarium  specimen  data  for  understanding 

floristic  changes  in  the  central  Great  Plains  as  represented  by  Kansas,  we  invento- 
ried all  specimens  of  non-native  flowering  plants  collected  in  the  state  that  are 

housed  at  KSC,  identifying  first  records  and  subsequent  temporal  data  tor  each 

species.  Earliest  date  of  collection  for  each  species  was  also  cross-referenced  with 
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data  ar  rhe  R.L.  McGregor  Herbarium  ot  the  University  of  Kansas  (KANLJ).  To 
enable  more  robust  I  loristic  inferences,  we  determined  collecting  biases  based 
on  the  KSC  material,  ascertaining  collecting  activity  levels  across  time  periods, 

spatial  collecting  patterns  and  effects  of  major  collectors.  These  patterns  dem- 
onstrate the  utility  of  the  historical  component  oi  the  collections  within  the 

KSC  herbarium  and,  moreover,  the  general  importance  of  natural  history  col- 
lections as  tools  tor  understanding  the  dynamics  ol  biological  history 

MHTHOnS 

An  initial  list  of  introduced  flowering  plant  species  occurring  in  Kansas  was 
obtained  from  the  PLANTS  Database  (USDA  National  Resources  Conservation 

Service;  plants.usda.gov).  Introduced  or  non-native  species  (also  synonymous 
with  alien,  exotic  and  nonindigenous  species)  are  here  delined  as  those  origi- 

nating on  other  continents  that  are  present  in  North  America  due  to  human 
activity.  While  there  are  certanily  cases  of  native  North  American  taxa  that 
have  been  introduced  into  Kansas  from  other  regions,  our  definition  enabled  us 

to  analyze  data  tor  the  vast  majority  of  species  not  native  to  Kansas  and  it  mmi- 
inized  ambiguity  regarding  geographic  origins.  We  aimed  to  include  in  this 

analysis  species  recognized  as  naturalized  plants  (sensu  Nesom  2000;  Rich- 
ardson et  al.  2000b),  and  we  also  included  species  documented  as  waijs  and 

persi.sting  (Nesom  2000;  the  casual  alien  plants  oi  Richardson  ct  al.  2000b;  when 
in  doubt  about  persistence,  we  included  material). 

KSC  was  then  inventoried  for  these  species,  and  the  loUowmg  data  were 
obtained  for  each  speci  men:  species,  year  of  collection,  county,  collector(s),  and 
collection  number  KSC  material  is  generally  Hied  following  Flora  of  the  Great 

Plcn'n.sCFGP:  Great  Plains  Flora  Association  1986).  Thus,  when  a  PLANTS  name 
was  encountered  that  was  updated  or  otherwise  dil  fcrentiafly  recognized  over 

FGP,  the  herbarium  holdings  were  consulted  tor  material  potentially  tiled  un- 
der the  name  recognized  by  PLANTS  and  the  corresponding  synonym(s)  in  FGP 

Differences  in  taxonomy  as  represented  by  PLANTS  relative  to  FGP  were  rec- 
onciled prior  to  analyses. 

Because  our  goal  was  to  count  collections,  we  deleted  duplicates  when  we 
knew  of  them  (e.g.,  same  collector  with  all  other  data  present  and  matching). 
However,  there  may  be  early  collection  duplicates  that  are  not  deleted  because 

they  could  not  be  identified  as  such  (e.g.,  Hitchcock  did  not  use  collection  num- 
bers). Because  of  this  ambiguity,  we  herein  use  the  term  .specimen  to  refer  to 

what  was  counted,  i.e.,  each  sheet  representing— to  the  best  ol  our  knowledge- 
one  collection.  In  addition,  specimens  were  excluded  il  they  lacked  temporal 
data  (year)  or  clearly  represented  cultivated  material.  The  determination  of 
whether  or  not  a  specimen  represented  cultivated  material  was  occasionally 
difficult,  particularly  lor  historical  collections  with  limited  label  data.  With 

regard  to  taxon  identitication,  we  generally  depended  on  the  well-curated  status 
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oi  the  col  lection,  only  checking  identifications  when  the  investigators  had  qucs- 
tions  or  when  prehminary  analysis  pointed  to  potential  problems. 

Temporal  patterns  were  determined  by  conducting  searches  of  the  data- 
base for  material  corresponding  to  each  decade.  We  defined  a  decade  as  begi  n- 

nmg  with  the  year  ending  in  "0"  and  ending  with  the  year  ending  m  "9";  for 
example,  the  f890s  corresponds  to  material  collected  from  f  January  1890  to  31 
December  1899.  We  also  used  a  KSC  data  set  from  a  related  study  (Prather  et  al. 

2004a;  on  general  temporal  trends  in  collecting  in  the  United  States)  to  ana- 
lyze temporal  collectmg  patterns  for  a  sample  of  Kansas  specimens  of  native 

species  relative  to  our  data  for  introduced  species.  Additionally,  we  compared 
our  data  on  timing  ol  lirst  collection  for  each  species  to  the  earliest  records 
housed  at  KANU  based  on  the  KANU  specimen  database. 

Spatial  collecting  patterns  were  mapped  to  the  county  level  (ArcGIS  ver- 
sion 9.0,  ESRl)  to  explore  numbers  of  species  and  specimens  documented  by 

the  KSC  collection  by  the  end  of  major  collecting  peaks.  Specimens  lacking  clear 

county  information  were  excluded  from  spatial  analysis.  To  assess  spatial  bi- 
ases, we  compared  the  spatial  collecting  patterns  to  population  centers  (defined 

as  counties  that  have  or  have  had  a  population  of  30,000  or  greater  at  any  time 
since  1900,  based  on  data  Irom  the  Kansas  Census  Bureau;  www.ccnsus.gov/ 

population/cencounts/ksl90090.text;  www.census.gox'/popest /counties/ 

tables/CO-EST2003-01 -20.pdf),  and  present  locations  of  four  year  colleges  and 
universities  (Kansas  on  the  Net;  www.kotn.org/colleges.html). 

To  study  biases  due  to  particular  collectors,  we  identified  major  collectors 
(or  this  study  (defined  as  individuals  who  contributed  100  or  more  of  the  Kansas 

specimens  in  our  sample),  and  examined  their  collecting  time  frames,  numbers 
of  collections,  and  numbers  of  counties  covered. 

RESULTS 

Specimensof  non-native  taxa  in  the  KSC  collection— A  total  of  6,565  specimens 
of  introduced  flowering  plants  were  recorded  from  KSC,  comprising  314  spe- 

cies, 201  genera  and  50  families  (App.  1).  Of  the  412  species  on  the  initial  list 
obtained  Irom  PLANTS,  80  were  excluded  from  our  study  because  1)  they  are 
in  fact  native  species  contrary  to  their  listing  in  PLANTS  as  introduced,  2)  we 

considered  them  to  occur  only  under  cultivation  and  not  to  persist  in  the  Kan- 
sas t  lora  as  defined  above,  or  3)  we  lound  no  vouchers  at  KSC  or  KANU  (some  of 

these  were  cited  in  previous  literature  but  do  not  actually  occur  in  Kansas;  oth- 
ers may  in  tact  occur  or  have  occurred  but  are  not  vouchered  at  KSC  or  KANU 

and  warrant  further  investigation).  Twenty-four  introduced  species  were  added 
to  the  list  because  1)  they  are  in  fact  introduced  species  contrary  to  their  listing 
in  PLANTS  as  native,  2)  they  were  discussed  as  additional  taxa  for  Kansas  by 
Freeman  et  al.  (1998),  3)  taxon  recognition  at  the  species  level  is  favored  over 
recognition  at  the  subspecific  level  in  PLANTS,  or  4)  we  were  aware  of  their 
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Fig.  1 .  Cumulative  number  of  introduced  species  recorded  at  both  KSC  and  KANU  per  year.  The  sharp  rise  shown  in  the 

number  of  species  on  record  between  1880  and  1900  is  what  would  be  expected  as  a  result  of  high  collecting  activity 

(Figs.  2, 4)  and  an  initial  documentation  period  during  which  time  species  that  perhaps  had  long  existed  in  the  flora 

were  initially  collected.The  low  rate  of  increase  from  1900  to  1930  corresponds  with  low  collecting  activity  generally  at 

both  institutions  (Prather  et  al.,  2004a). The  rate  rose  again  in  the  early  1 930s,  only  to  slow  later  in  the  decade,  despite 

it  being  a  time  of  peak  collecting  activity  at  KSC,  suggesting  that  most  introduced  species  present  in  the  flora  at  that 

time  were,  in  fact,  accounted  for  then.  We  expect  that  most  introduced  species  present  today  are  documented,  because 

collecting  activity  in  the  latter  half  of  the  20th  century  at  KANU  was  relatively  strong  (Prather  et  al.,  2004a). 

presence  in  the  Kansas  llora.  The  changes  made  relative  to  the  PLANTS  list, 

with  notes,  are  provided  in  Appendix  2. 

'Ic  mpoval  coWcctingTpattcrns.— /\  total  of  T994  Kansas  KSC  specimens  rep- 
resenting 153  introduced  species  pre-date  1900.  By  1940,  3,737  specimens  and 

243  species  were  represented  (Figs.  1, 2a).  Peaks  in  collection  ol  introduced  spe- 

cies in  Kansas  occurred  in  the  1890s  and  1930s,  with  relatively  reduced  collect- 

ing activit)'  m  the  1900s,  1910s  and  1970s  (Fig.  2a).  These  results  are  highly  con- 
gruent with  collecting  patterns  lor  KSC  interred  irom  a  sample  of  native  species 

(Fig.  2b;  Prather  et  al.  2004a). 

Of  the  356  introduced  species  vouchered  at  KSC  and/or  KANU,  the  first  oi- 
concurrent  lirst  records  for  76%  reside  at  KSC;  for  the  time  period  prior  to  1940 

(.251  species  total),  94%  of  the  earliest  collections  reside  at  KSC;  and  for  the  time 

period  prior  to  1900  (154  species),  95%  of  the  earliest  collections  reside  at  KSC 

(App.  I).  Based  on  both  the  KSC  and  KANU  data  of  first  records,  43%  of  the 
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Fig.  2.  Temporal  patterns  of  plant  collecting  at  KSC.  a)  The  number  of  introduced  specimens  from  Kansas  collected  in 

each  decade  of  the  herbarium's  history,  b)  Comparison  of  collecting  patterns  based  on  introduced  specimens  at  KSC 
(this  study)  and  the  overall  KSC  collecting  pattern  based  on  a  sample  of  native  taxa  (Prather  et  al.  2004a);  within  each 

data  set,  we  transformed  numbers  to  percentages  of  each  total  sample  (e.g.,  27%  of  all  Kansas  KSC  specimens  of  intro- 
duced plants  were  collected  in  the  1 890s;36%  of  the  sample  of  KSC  specimens  studied  by  Prather  et  al.  was  collected  in 

the  1890s).  The  results  of  both  studies  are  highly  congruent,  suggesting  they  are  generally  representative  of  overall 

KSC  collecting  patterns.  Minor  differences  suggest  that  the  native  collection  was  acquired  prior  to  1930  at  a  slightly 

higher  rate  than  the  introduced  collection,  whereas  the  trend  was  reversed  after  1930. 
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cuiTcnrly  recognized  ncMi-nativc  species  were  collected  in  Kansas  prior  to  1900; 

and  7r,'o  wei'e  present  by  1940.  Moreover,  examination  ol  data  lor  particular 
species  shows  that  several  problematic  weeds  and/or  invasivcs  (Sfubbcndieck 

ct  al.  1994;  Division  of  Plant  llealth  2003)  were  established  prior  to  1900  (Fig.  3). 

SpLiliiil  LoUccti)]^^  |'((/(c/'/i-S.— Kansas  non-nati\'e  1  lora  prior  to  1900  is  well 

docmnented  at  KSC  with  representation  Ironi  all  lO^i  counties.  Spatial  map- 

ping ot  species  and  specimens  over  tunc  demonstrates  a  widely  distributed  col- 

lecting pattern  at  the  level  of  counties  prior  to  1900 (Fig.  4a, b),  with  an  nicreas- 
ing  hiascn'crtimc  toward  educational  and  population  centers(Fig,  4c), although 

statewitle  collecting  continued.  The  most  thorough  collecting  o\'er  the  course 
of  the  20th  century  was  Irom  four  counties  in  central  and  eastern  Kansas:  Cdoud, 

Neosho,  Riley  and  Saline.  Not  surprisingly,  the  county  in  which  KSC  resides, 

RileyCounty,  is  represented  by  thehighcst  numberol  specimensol  introduced 

plants:  1,025  (15.6%  ol  i  he  total). 

Mu)(.'/"c()//cl(()?',s.— Fourteen  col  lectors  each  contributed  ox'cr  1 00  specimens 

of  introduced  plants  to  the  KSC  holdings,  and  together  their  actix'ity  accounts 

lor  3,405  specimens  (52S'b  ol  the  material  studied).  Figure  5a  shows,  lor  each 
major  collectcir,  the  ntimber  ol  specimens  deposited  and  the  number  ol  coun- 

ties represented  by  those  specimens:  Figure  5b  illustrates  the  time  period  in 

which  each  major  collector  actix'cly  contributed  to  KSC  based  on  the  material 
studied.  CI  the  lour  major  collectors  who  collected  introduced  species  broadly 

(from  over  33'/o  ol  Kansas  counties),  1  litchcock  and  C.L.  Clothier  acquired  most 
oi  their  specimens  prior  to  f900.  Gates  in  the  early  to  nnd  1900s,  and  1  lulbert  in 

the  mid  to  late  f900s  (I'ig.  5).  01  the  ten  most  actixe  collectors  who  collected 
Irom  less  than  10%  ol  Kansascounties,  only  one  ol  these  collected  j^rior  to  1900, 

while  lour  were  act i\'e  in  the  early  to  mid  1900s  and  1  ive  in  the  mid  to  late  1900s 
(Fig.  5),  Three  ol  the  lour  counties  best  represented  in  this  study  correspond 

with  the  primary  collecting  area  lor  particular  ma|or  ci^Ttributors:  S.V.  Fraser  m 
Cloud  Countv,).  1  lancin  in  Saline  Countv,  and  WW.  I  lolland  in  Neosho  C^ountv 

s 

DISCTISSION 

The  llora  ol  the  Great  Plains  has  changed  radically  with  the  introduction  ol 

non-native  species,  and  many  ol  these  I  loristic  shilts  are  documented  m  the 

Kansas  State  Uni\'ersit\-  I  lerbarium.  With  153  species  ol  introduced  I  lowering 

l^lants  established  in  Kansas  prior  to  1900  based  on  KSC  records  (1,9^4  speci- 
mens), it  is  clear  that  the  Great  Plains  had  already  undergone  sign ilicant  change 

by  the  turn  ol  the  last  century.  For  example,  Figure  3  shows  many  species  cur- 
rently considered  noxious  or  agronoiuically  important  weeds  and/or  invasive 

species  (Stubbendieck  et  al,  1994:  Dix'ision  ol  Plant  I  lealth,  2003)  were  well- 
established  within  the  state  b\'  1900:  C^i  vsi  u  m  tjrvc/rsc  (,  Asteraceaej:  Cardaria  d  ralxi 

(Brassicaccae);  G)nv()/\'M/ii,s  arvcn.si.s  (Convolvulaceae);  Ahnlihi}]  ihcophrasli 
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Fig.  3.  Documentation  of  early  arrival  of  some  species  of  interest.  Timelines  begin  with  first  records,  whether  housed  at 

KSC  or  KANU  (App.  1),  Number  of  KSC  specimens  recorded  prior  to  1900  is  shown  just  to  the  left  of  the  vertical  line,  and 

total  number  of  KSC  specimens  for  each  species  is  listed  at  the  end  of  each  line.  Single  asterisks  indicate  species  in- 

cluded on  the  Kansas  noxious  weed  list  (Division  of  Plant  Health  20G3),and  double  asterisks  denote  Great  Plains  inva- 

sive species  according  to  Stubbendieck  et  al.  (1994).  Other  species  are  prevalent  today  yet  not  documented  in  Kansas 

until  after  the  turn  of  the  20th  century. 

(Malvaceae);  Eragrostis  cilia  ncnsis  (Poaceae);  Setaria  vi  ricJis  (Poaceae);  Sorghum 

halepense  (Poaceae);  Datu  ra  st  ramonium  (Solanaceae).  Equally  intriguing  is  the 
fact  that  many  notable  introduced  species  prevalent  in  Kansas  today  are  not 
documented  until  the  1920s  or  1930s  (Fig.  3),  such  as  Sisymbrium  altissimum 

(Brassicaceae),  Lamium  amplexicaule  (Lamiaceae)  and  Bromus  tectorum 
(Poaceae).  Given  that  a  lack  of  documentation  via  herbarium  specimens  does 

not  necessarily  indicate  a  species  was  absent  trom  the  flora  at  the  time,  infer- 
ences regarding  the  general  timing  of  introduction  ol  such  species  must  be  based 

on  careful  analysis  of  collecting  patterns  and  biases  for  the  herbaria  examined, 
and  eventually  compared  to  introduction  records  for  adjacent  states. 

In  the  case  of  KSC,  we  found  the  collecting  of  introduced  species  prior  to 

1900  and  during  the  1930s  remarkably  extensive  (Figs.  1,  2,  4),  and  the  congru- 
ence we  found  in  overall  collecting  pattern  between  our  study  and  that  of 

Prather  et  al.  (2004a)  corroborates  these  collecting  "peaks."  The  historical  na- 
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Fig.  4.  Spatial  patterns  of  collecting  of  introduced  species  at  KSC.  a,  b)  Number  of  species  and  specimens,  respectively, 

collected  in  each  county  over  time.  The  counties  with  higher  numbers  of  species  correspond  closely  with  the  counties 

from  which  higher  numbers  of  specimens  were  recorded;  thus,  the  greater  number  of  species  documented  in  these 

counties  is  likely  a  result  of  collecting  bias  rather  than  a  demonstrated  difference  in  actual  species  richness.c)  Compari- 

son of  counties  represented  by  over  150  specimens  (left)  to  counties  with  four-year  colleges  or  universities  (middle) 

and  to  counties  that  have  recorded  a  population  greater  than  30,000  at  any  census  since  1900  (right).  Six  of  the  nine 

counties  with  large  specimen  counts  correspond  to  educational  or  population  centers,  or  both.  Two  of  the  others  (Cloud 

and  Neosho)  had  strong  individual  collectors  sampling  from  those  counties  almost  exclusively  (see  text),  and  the  third 

(Pottawatomie)  is  adjacent  to  the  home  county  of  KSC. 
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Fig.  5.  Major  collectors  of  introduced  species  at  KSC.a)  Specimen  count  and  county  count  for  each  collector  contributing 

more  than  100  specimens  of  introduced  plants.  Collectors  are  in  general  chronological  order,  left  to  right,  based  on 

their  activity  at  KSC.  b)  Timeline  representing  the  active  periods  of  collecting  for  each  collector  based  on  these  data. 

Institutional  affiliation  for  the  time  period  indicated  is  KSC  unless  otherwise  indicated  in  footnotes  (note  that  some 

collectors  have  been  and/or  are  active  at  other  times  elsewhere;  e.g.,  Hitchcock  moved  to  US;  Freeman  is  currently  at 

KANU).  Hitchcock,  Clothier,  Gates  and  Hulbert  stand  out  as  the  most  prolific  and  even  collectors  based  on  species  and 

county  counts.  While  also  prolific,  Fraser  and  Hancin  concentrated  their  activities  in  six  and  four  counties,  respectively. 

In  total,  the  14  major  collectors  contributed  52%  of  the  material  studied. 

'  A  collector  working  in  Saline  County  whose  specimens  were  mainly  deposited  at  Bethany  College,  Lindsborg, 

Kansas. The  herbarium  of  Bethany  College  was  incorporated  into  KSC  in  1 990. 

^Affiliation  presumed  to  be  KSC  (labels  indicate  Kansas  State  University,  but  we  have  little  information  about  this 

collector). 

^A  reverend  working  in  Cloud  County  whose  collection  was  deposited  at  Marymount  College, Salina,Kansas:the 

Marymount  College  Herbarium  was  incorporated  into  KCS  in  1992. 

''KANU  Curator,  1954-present  (1 988-,  Curator  Emeritus). 

^A  doctor  of  veterinary  medicine  who  works  independently  in  Neosho  County. 
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turc  ol  the  KSC  ccMlcction  in  the  region  is  underscored  by  the  iinding  that  KSC 

houses  the  ox'crwhehuing  majoi'it)'  ol  earUest  records  of  introduced  species  in 
relation  to  KANU, 

Spatially,  collecting  at  KSC  was  more  cxmly  distributed  across  the  state 

prior  to  IQOO,  and  less  so  m  more  recent  decades.  Indeed,  over  time  KSC  shows 

an  increasing  bias  ibased  on  specimens  oi  introduced  plants)  toward  counties 

with  lour-year  colleges  and  universities,  and/or  population  centers  (Fig.  4c), 
suggesting  that  many  collectors  locus  their  collecting  efforts  in  areas  that  are 

easify  accessed  (e.g.,  near  home  and  work).  Other  researchers  have  noted  simi- 
lar biases  (in  Mexico,  Soberon  1Q96;  in  Texas,  B.  Lipscomb,  Botanical  Research 

Institute  ol  Texas,  pcrs.  comm.).  emphasizing  a  need  lor  increased  collecting  in 

remote  areas.  Eastei'n  and  central  Kansas,  which  include  most  ol  the  popula- 
tion and  educational  centers,  show  iar  greater  representation  in  our  stud\'  i  ban 

western  Kansas, especially  after  1940. 

This  study  docs  not  address  the  question  ol  dillerences  in  species  richness 

ol  introduced  plants  across  Kansas,  an  interesting  a\'enue  lor  future  research. 
The  observed  patterns  in  this  study  document  collecting  bias  at  the  county  level 

as  indicated  b\'  the  coi'ivlation  ol  higher  species  numbers  with  higher  num- 
bers ol  col  lections  (Fig.  2a,  2b).  A  demonstration  that  the  number  of  species  lor 

particular  unit  areas  is  lairly  stable  regardless  of  increased  collecting  activity 

(over  some  moderate  le\'el )  could  enable  exploration  of  geographical  differences 

in  species  richness.  We  suggest  that  an  intriguing  investigation  oi  species  rich- 
nessol  nativcand  introduced  taxa  could  be  accomplished  within  the  region  by 

drawing  on  the  data  housed  within  the  network  of  Great  Plains  herbaria,  pro- 
vided that  collecting  biases  were  carefully  taken  into  account. 

The  role  ol  individual  collectors  is  highlighted  by  this  study.  Those  who 

collected  widely  prox'idcd  KSC  with  a  broad,  spatially  distributed  collection. 

For  example,  the  prolilic  and  broad  collecting  in  the  1890ssuggests  that  1  litch- 

cock  and  his  proteges  worked  systematically  to  obtain,  at  a  minimum,  a  speci- 
men ol  each  species  present  in  each  county  Collecting  patterns  during  the  1030s 

also  indicate  relatively  thorough  and  even  collecting,  accomplished  largely 

through  the  efforts  of  Gates  and  numerous  less  prolific  collectors  (many  cited 

as  County  Agricultural  I:xtcnsion  Agents).  Alternatively  those  individuals  who 

collected  abundantly  in  limited  regions  (e.g.,  Fraser,  Hancin,  Holland)  provided 

KSC  with  a  very  thorough  sampling  of  particular  counties.  Although  collect- 

ing continued  throughout  the  state,  the  most  active  collecting  after  L92'5  was 
concentrated  in  tourcountics:Cloud,  Neosho,  Riley  and  Saline, due  m  large  part 

to  specil  ic  individuals.  This  results  m  KSC  having  excel  lent  documentation  over 
an  extended  time  within  these  areas. 

It  should  be  noted  that  the  major  collectors  as  determined  by  this  study 

likely  do  not  correspond  entircl  y  with  major  col  lectors  overal  1  for  KSC,  as  many 

botanists  and  taxonomists  toe  us  on  certain  groups  ol  plants  and,  m  many  cases, 
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native  species.  Undoubtedly,  some  of  the  major  collectors  discussed  here  were 

generahsts  in  their  collecting  (e.g.,  Hitchcock  collected  both  native  and  intro- 
duced species  widely).  On  the  other  hand,  some  workers,  perhaps  especially  at 

agricultural  universities  such  as  Kansas  State  University,  are  particularly  in- 

terested in  weeds  [e.g.,  L.W.  Davis'  collecting  (Fig.  5)  took  place  while  she  was 
researching  weeds  of  the  region,  culminating  in  Weed  Seeds  of  the  Great  Plains 

(1993)].  Broader  comparisons  of  KSC  collector  data  will  be  feasible  once  the  en- 
tire herbarium  holdings  are  databased. 

Based  on  our  analyses  of  the  strengths  and  biases  of  the  KSC  material,  we 

are  conlident  that  the  records  from  the  1890s  and  the  1930s  represent  a  reason- 
ably accurate  account  of  the  presence  and  distribution  in  Kansas  of  introduced 

species  at  those  times  (although  we  acknowledge  that  some  species  and  areas 

may  have  been  missed  by  collectors).  If  an  introduced  species  is  not  represented 

by  pre-1900  KSC  material,  it  most  likely  was  not  established  in  Kansas  by  then, 
and  probably  not  even  introduced  to  Kansas.  If  a  species  was  not  documented 

prior  to  1940,  it  likely  was  still  not  well-established  in  Kansas  by  that  time. 
Appropriate  f  loristic  inferences  for  Kansas  made  in  reference  to  periods  post- 
1940  must  utilize  complementary  herbaria  such  as  KANU. 

We  encourage  researchers  to  utilize  the  KSC  collection  more  extensively, 
incorporating  the  collection  biases  identified  here  to  form  accurate  floristic 
inferences.  Although  the  temporal  data  (or  particular  plant  species  presented 

in  Appendix  1  are  a  primary  result  of  this  study,  we  hope  that  others  will  im- 
prove the  taxonomic  and  distributional  data  to  a  more  refined  level.  Looking  to 

the  future,  increased  collecting  activity  is  fundamental  to  the  goal  of  better 
understanding  and  managing  plant  introductions. 

This  study  underscores  the  critical  importance  of  natural  history  collec- 
tions as  resources  for  investigations  in  distributional  changes  of  species— in  this 

case,  of  introduced  plants.  Given  the  understanding  of  collecting  biases  and 
strengths  of  a  particular  collection,  floristic  changes  can  be  rigorously  studied. 
The  increased  use  of  information  technology  such  as  databasing  and 
georeferencing,  as  well  as  analytical  techniques  that  account  for  biases  (Weber 
1998;  Soberon  et  al.  2000;  Ter  Steege  et  al.  2000;  Mihulka  &  Pysek  2001;  Delisle 

et  al.  2003)  will  continue  to  highlight  the  value  of  herbaria  in  accurately  track- 
ing the  establishment  and  spread  of  introduced  plant  species,  and  changes  in 

community  associations.  Ironically,  just  at  a  point  when  natural  history  collec- 
tions are  becoming  tnore  widely  recognized  as  critical  research  infrastructure, 

drastic  funding  cuts  threaten  the  very  existence  and  curation  of  some  collec- 
tions (Dalton  2003;  Gropp  2003;  Suarez  &  Tsutsui  2004).  Despite  these  setbacks, 

the  increasing  accessibility  of  herbarium  specimen  data  online  and  the  link- 
ing of  these  databases  (via  Distributed  Generic  Information  Retrieval,  DiGIR, 

sourceforge.net/projects/digir;  e.g.,  the  National  Biological  Information  Infra- 
structure of  the  Global  Biodiversity  Information  Facility,  gbif.nbii.gov/search/ 
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scarch.hrml)  are  beginning  to  enable  inter-eolleetion  data-mining  with  great 

opportunities  lor  traeking  floristic  patterns  on  a  large  scale.  As  new  technolo- 
gies emerge,  we  expect  to  see  the  wealth  ot  data  in  natural  history  collections 

yielding  exciting  new  inlormation  tor  different  geographical  regions.  Indeed, 

as  the  Natural  Science  Collections  Alliance  (2004)  states, "...  we  are  just  embark- 

ing on  the  Golden  Age  of  collections  research." 
APl^l-NDIX  1 

Species  included  in  analyses,  with  general  historical  temporal  inlormation  on 

specimensisee  text).  Taxonomy  is  alphabetical,  with  family  recognition  lol low- 
ing the  APG  system  (Angiosperm  Phylogeny  Group  200.3)  and  taxa  listed  to 

species  lol  lowing  the  PLANTS  Database  (USD A  N  RCS,  see  text)'- -' \  Additional 
information  is  provided  below  the  name  only  when  necessary  to  reference  the 
taxon  in  Flora  ojthe  Great  Plains  (FGP;  Great  Plains  Flora  Association  1986;  i.e., 

when  the  species  is  treated  under  a  different  name  there  and  the  currently  ac- 
cepted name  is  not  mentioned  as  a  synonym  or  otherwise  discussed,  or,  in  some 

cases,  where  additional  information  is  necessary  to  clarity  treatment  here  rela- 

tive to  PGP).  Note  that  some  of  the  species  here  were  mentioned  but  not  de- 
scribed in  FGP  (usually  because  they  were  considered  waifs,  cultivated  taxa 

not  considered  to  escape  or  persist  long,  or  uncommon  species  very  similar  to 
described  taxa).  A  single  asterisk  denotes  a  species  that  was  added  to  the  FGP 

in  the  supplement  accompanying  the  second  printing  (Brooks  1991),  and  is  there- 
fore not  referenced  in  the  regular  index  of  that  treatment.  A  double  asterisk  de- 

notes a  species  that  was  not  referenced  at  all  in  FGP 

Family/Species^'' 
KSC: KANU: 

earlier 

prior  to 

1900- 

total than 
earliest 1900 1  040 records 

KSC?  5 

earliest 

Amaranthaceae 

Atriplex  hortensis  L. 
1928 0 4 5 — 

Atriplex  rosea  i. 
1932 0 1 2 — 

Atriplex  prostrata  Boucher 
— 0 0 0 X 1971 

ex  DC. 

Chenopodiun)  album  L. 
1885 

29 

3 47 1952 

Chenopodium  ambrosioides  L. 1890 16 

16 

38 1915 

Chenopodium  botrys  L. 1888 3 1 5 — 

Chenopodium  glaucum  L. 
1897 1 1 3 1912 

Chenopodium  murale  L."* 
1897 1 0 3 — 

Chenopodium  pumilio  R.  Br. 
— 0 0 0 X 

1992 

Kochia  scopana  (L.)  Schrad. 
1912 0 43 83 same 1912 

Salsola  collina  Pall. 1923 0 2 3 1972 

Salsola  tragus  L. 1894 21 21 51 
1900 

FGP:  5.  iberica  Sennen  &  Pau 
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Family/Species'-'' 
KSC: KANU: 

earlier 

prior  to 

1900- 

total 
than 

earliest 1900 1940 records 

KSC?  -' 

earliest 

1890 1 0 8 1969 

1927 0 1  1 38 same 
1927 

1891 

12 

7 35 
1929 

1936 0 1 2 X 
1932 

— 0 0 0 X 
1965 

1896 
6 1 

10 
1930 

1926 
0 1 21 

1929 

Apiaceae 

Bupleurum  rotundlfolium  L. 

Conium  maculatum  L. 

Daucus  carota  L. 

f alcana  vulgaris  Bernh. 

FGP:  f.  sioides  (Wibel)  Aschers. 

Foeniculum  vulgare  Mill, 
Pastinaca  satlva  L. 

Torilisarvensis  {Huds.)  Link 

Apocynaceae 

Cynanchum  loulseae  Kartesz 
&  Gandhi 

FGP;  C.  nigrum  (L.)  Pers. 
Vinca  minor  L. 

Asteraceae 

Achillea  millefolium  L.var. 

millefolium'' Acroptilon  repens  (L.)  DC, 

Anthemis  cotula  L, 

Arctium  minus  Bernh. 

Artemisia  abrotanum  L, 

Artemisia  annua  L. 

Artemisia  biennis  Willd, 

Carduus  acanthioides  L. 

Carduus  nutans  L, 

Centaurea  biebersteinii  DC, 

FGP:C,  macu/osa  auct,non  Lam 

Centaurea  cyanus  L, 
Centaurea  solstitialis  L 

Cicfiorium  intybus  L, 

Cirsium  arvense  (L,)  Scop. 

Cirsium  vulgare  (Savi)Ten, 

Cosmos  bipinnatus  Cav,** 
Crepis  caplllaris  (L.)  Wallr. 

Qalinsoga  parvi flora  Cav. 

Galinsoga  guadriradiata  Cav, 

Gnaphalium  uliginosum  L, 

Guizotia  abyssmica  (L,  f,)  Cass.*' 
Lactuca  saligna  L. 
Lactuca  serriola  L. 

Leontodon  hispidus  L. 

Leucantbiemum  vulgare  Lam. 

Matricaria  discoidea  DC, 

FGP:/\/I,  matricarioides  auct. 

non  (Less.)  Porter 

1941 

1925 

1876 

64 
1921 0 
1885 27 

1879 34 

1931 0 

1897 1 
1886 8 

2001 0 
1932 0 

1951 0 

1888 1 

1919 0 
1888 

2 
1895 5 

1894 17 
1929 

0 

1947 0 

1921 0 

1896 1 

1892 1 
— 0 
1941 0 
1895 

25 
— 0 

1887 10 

1931 0 

25 

13 

16 

31 5 38 

6 50 

1 2 

2 5 

8 19 

0 1 

1 24 

0 4 

4 9 

5 

10 

8 22 

2 

18 

4 36 

1 3 

0 1 

1 3 

4 13 

0 1 

0 0 

0 

15 

17 72 

0 0 

8 

31 1 12 

1979 

1969 

1918 

1976 

1913 

1995 

1956 

1940 
1940 

1940 

1952 

1961 

1929 

1975 

1929 

1995 

1968 
1932 

1976 

1949 
1913 
1952 

1929 

1964 
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Family/Species^'^  KSC:  KANU: 

eailier 

prior  to       1900-      total  than 

earliest        1900  1940        records      K5C?''     earliest 

1933 0 1 1 1975 

1932 0 2 9 
1950 

1976 0 0 2 
same 

1976 

1992 0 0 1 X 1976 
1984 0 0 1 X 1959 

1878 26 
13 

59 1915 

1896 1 3 7 1918 

1897 3 1 5 — 

1890 2 8 

18 

1929 

1884 
10 

14 

48 

1887 

1926 0 
19 

59 
1932 

1920 0 
10 16 

1933 

1938 0 1 

18 

1975 

Matncana  recutita  L  1929  0  3 

FGP:  M.  chamomilla  L.  1 755  & 

1763,  non  1753 

Onopordum  acanthium  L. 

Parthenium  hysterophorus  L. 
Scorzonera  laciniota  L. 

Senecio  vulgaris  L. 

Sonciiusarvensis  L, 

Sonciius  asper  ii.)  Hill 

Sonchus  oleraceus  L. 

Tanacetum  vulgare  L. 

Taraxacum  laevigatum  (Willd.) 
DC. 

Taraxacum  officinale  G.H.Weber 

ex  Wiggers 

Tragopogon  dubius  Scop. 

Tragopogon  porrifolius  L. 

Xanthium  spinosum  L. 

Berberidaceae 

Berbensthunbergii  DC**  —  0  0  0  X  1976 
Betulaceae 

/l/n(/',(//(/(/noi-u(L.)Gdertn.*  1939  0  1  2  1987 
Boraginaceae 

Asperugo procumbent  I.  1952  0  0  2  1959 

Buglossoidesarvensis  (L.)  I.M. 

Johriston  1896  5  5  38  1913 

FGP:  /  ithospermuni  arvense  L. 

Cynoglossum  officinale  L.  1 887 

Echiuiv  vulgare  L.  1891 

hieliotropium  indicum  L.  1 995 

fappula  squarrosa  (Retz.) 
Dumort.  1878 

FGP:  Lappula  echinata  Gilib. 
Brassicaceae 

Alliana  petiolataiM. Bieb.)  1895  1  4  17  1947 
Cavara  &  Grande 

Alyssum  alyssoides  (L.)  L. 

Alyssum  desertorum  Stapf 

Alyssum  minus  (L.)  Rothm. 

Arabidopsis  thaliana  (L.)  Heynh. 

Barbarea  vulgaris  Ait.  (, 

Berleroa  incana  (L.)  DC. 

Brassica  juncea  (L.)  Czern. 

Brassica  napus  L. 

15 
2 

19 

1946 

1 2 7 
1938 

0 0 1 X 1947 

1984 0 0 1 X 1975 

— 0 0 0 X 
1996 

— 0 0 0 X 1973 
— 0 0 0 X 1984 
1898 1 1 20 1933 

1897 1 1 4 1975 

1898 1 8 15 
1933 

2000 0 0 1 — 
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Family/Species'" 
KSC: KANU: 

earlier 

prior  to 

1900- 

total than 

earliest 1900 1940 records 

KSC?  5 

earliest 

Brassica  nigra  (L.)  W.D.J.  Koch 1887 29 6 

37 

1929 

Brassica  rapa  L. 1894 15 3 

23 

1937 

Camelino  microcarpa  DC. 1887 5 

13 

49 
1929 

Camelina  rumelica  Velen.* 1947 0 0 4 1970 

Capsella  bursa-pastoris  (L.)  Medik.  1879 22 20 64 
1911 

Cardaria  chalopensis  (L.)  Hand.- 
Mazz. 1932 0 3 4 X 

1929 

Cardaria  draba  (L.)  Desv. 1892 5 16 45 
1935 

Chorispora  tenella  (Pall.)  DC. 
1956 0 0 23 1957 

Cleome  hassleriana  Chod, 1896 1 0 2 — 

Conringia  orientalis  (L.)  Dumort. 1886 1 10 

18 
1923 

Descurainia  sophia  (L.)  Webb 

ex  PrantI 1930 0 2 

16 

1931 

Diplotaxis  muralis  (L.)  DC. — 0 0 0 X 1972 

Eruca  vesicaria  (L.)  Cav. 1908 0 1 1 2001 

Erucastrum  gallicum  (Willd.) 
O.E.SchuIz 1945 0 0 1 1967 

Erysimum  repandum  L. 
1896 1 9 53 1940 

Hesperis  matronalis  L. 
1932 0 6 22 

1956 

Lepidium  campestre  (L.)  Ait.  f. 
1896 1 0 4 1952 

Lepidium  latifolium  L — 0 0 0 X 
1985 

Lepidium  per fol latum  L 
1919 

0 7 10 
1957 

Malcolmia  africana  (L.)  Ait.  f. 1956 0 0 

23 
1975 

Microthlaspi perfoliatum  (L.) 
F.K.  Mey. 1993 0 0 4 X 

1969 

FGP:  Tiilaspiperfoltatum  L. 

Raphanus  sativus  L. 
1885 5 2 7 1971 

Rorippa  sylvestris  (L)  Besser 1978 0 0 1 X 1972 

Sinapis  alba  L 
1935 0 1 1 — 

SInapIs  arvensis  L. 
1892 20 8 39 

1933 

Sisymbrium  altlsslmum  L. 1930 0 14 28 X 
1929 

Sisymbrium  loeselti  L. 
1945 0 0 1 1976 

Sisymbrium  officinale  (L)  Scop. 1879 

27 

2 

37 

1911 

r/i/flsp/ari/enseL. 
1870 4 27 76 1931 

Campanulaceae 

Campanula  rapunculoides  L. 1977 0 0 1 — 

Cannabaceae 

Cannabis  sativo  L 1884 
16 

14 

49 1913 

IHumulusjaponicus  Siebold 
&ZUCC. 

1930 
0 1 7 1947 

Caprifoliaceae 

Dipsacus  fullonum  L 
1945 0 0 6 1947 

Dipsacus  laciniatus  L. 1979 0 0 4 X 
1966 

Lon/cerojapon/co  Thunb. 
1893 1 2 

12 1928 
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Family/Species'-'' 
KSC: KANU: 

earlier 

prior  to 

1900- 

total 
than 

earliest 1900 1940 
records 

KSC? '' 

earliest 

Lonicera  maackii (Rupr.)  Herder 1935 0 1 7 1981 

Lonicera  tatanca  L, 1892 1 1 4 1899 

Scabiosa  atropurpurea  L.** 
1928 0 2 4 1995 

Caryophyllaceae 

Agros lemma  githago  L. 1873 3 6 14 1930 

Arenaria  serpyllifolia  L. 1930 0 4 23 1946 

Cerastium  brachypelalum  Desp. 
in  Pers. 1892 3 9 

20 
1930 

Cerastium  fontanum  Baumg. 1891 5 6 

19 

1941 

Cerastium  glomeratum  Thuill. 1971 0 0 2 X 1946 

Cerastium  pumiluni  W,  Curtis 
— 0 0 0 X 1965 

Diantlius  armeria  L. 1940 0 0 16 X 
1937 

Holosteuni  umbellatum  L, 1946 0 0 22 1955 

Myosoton  aguaticum  (L.) 
Moench — 0 0 0 X 1970 

Saponaria  officinalis  L. 1879 18 

11 

42 1929 

Scleranttius  arviuus  L. — 0 0 0 X 1967 

Silene  latifoliaPoii^ 1921 0 2 3 1932 

Silene  noctiflora  L. 1909 0 4 7 1975 

Silene  vulgaris  (Moench)  Garcke 1888 2 1 5 — 

Stellaria  gratJtinea  L. 
— 0 0 0 X 

1947 

Stellaria  media  {L)y\\\.' 
1892 1 26 47 1940 

Stellaria  pallida  (Dumort.)  Crep.' 
1931 0 4 8 1974 

Vaccaria  hispanica  (Mill.) 

Rauschert 1888 4 3 13 1932 

fGP:V. pyramidata  Medik. 
Celastraceae 

tuoDymus  forturiei  (Tiacz.) 

Hand,  Mazz.** 
— 0 0 0 X 

1995 

Clusiaceae 

Hvpeiicum  perforatum  L. 1889 5 2 29 1929 

Commelinaceae 

Commelina  communis  L. 1937 0 1 7 X 1911 

Convolvulaceae 

Calystegia  pellita  (Ledeb.)  G.  Don 1894 ] 2 6 1932 

Convolvulus  arvensis  L. 1887 33 85 
143 

1912 

Ipomoea  coccinea  L. 1894 2 3 

14 

1929 

Ipomoea  tiederacea  Jacq. 1878 39 8 66 X 1866 

Ipomoea  purpurea  (L.)  Roth 
1892 39 

10 

59 X 
1866 

Crassulaceae 

i-lyloielephium  telephium  (L.) 

H.Ohba** 

1897 1 0 1 — 

Diascoreaceae 

Dioscorea  oppositifolia  L. 1993 0 0 1 X 1981 

FGP:D.batatasDecne. 
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Family/Species^''' 
KSC: 

KANU: 

earlier 

prior  to 

1900- 

total than 

earliest 1900 1940 records 

KSC^5 

earliest 

1891 1 2 

10 

1944 
1993 0 0 1 1995 

1887 7 6 14 1897 
1933 0 4 12 1967 

1924 0 3 6 1977 

1946 0 0 14 
1956 

1933 0 3 

23 

1937 

Elaeagnaceae 

Elaeagnus  angustifolia  L, 

Elaeagnus  umbellataJhunb** 
Euphorbiaceae 

Euphorbia  cyparissias  L. 

Euphorbia  esula  L. 

Hianus  communis  L,** 
Fabaceae 

Coronilla  varia  L. 

Kummerowia  stipulacea  (Maxim, 
Makino 

FGP:  Lespedeza  stipuiacea 
Maxim 

Kummerowia  striata  (Thunb.) 

Schlndl. 

FGP:  Lespedeza  striata 

(Thunb.)  Hook.&Arn. 

Lathyrus  latif alius  L. 

Lespedeza  b/co/or  Turcz.** 
Lespedeza  cuneata  (Dum.- 

Cours.)  G.Don 

Lotus  corniculatus  L. 

Lotus  fenu/5  Waldst.&  Kit.  ex 

Willd. 

Medicago  iupulina  L. 

Medicago  minima  (L.)  L. 

Medicago  sativa  L. 

Melilotus  alba  Medik. 

Melilotus  officinalis  (L.)  Lam. 

Pueraria  montana  (Lour)  Merr.** 
Senna  occidentalls  (L.)  Link 

FGP:  Cassia  occidentalls  L. 

Sphaerophysa  salsula  (Pall.)  DC. 

Trifollum  campestre  Schreb. 

Trifoilum  dubium  Sibthorp 

Trifollum  fragiferum  L. 

Trifollum  hybridum  L. 
Trifollum  Incarnatum  L. 

Trifollum  pratense  L. 

Trifollum  repens  L. 

Trifollum  resupinatum  L. 
VIcia  sativa  L. 

Vicia  villosa  Roth 

Geraniaceae 

Erodium  cicutarlum  (L.)  L'Her. 
ex  Ait. 

1897 

— 0 
1996 0 

1950 
0 

1953 0 

0 
1892 

4 
1940 0 
1886 44 
1879 40 
1887 14 
— 0 
1896 1 

0 
1888 2 
1938 

0 
— 0 
1890 4 
1885 1 
1889 29 
1884 

29 

1932 0 
1895 1 
1891 1 

1976 

0 0 X 
1965 

0 2 same 
1996 

0 31 1960 
0 7 1966 

0 0 X 1973 20 

54 1911 
0 6 

1973 

17 

70 

1912 

14 71 1911 

21 55 1913 

0 0 X 1975 

0 1 
1988 

0 0 X 1979 

2 

10 
1929 

1 4 1972 
0 0 X 

1985 

3 

11 

1974 
1 2 1998 

14 

52 X 1882 
10 

52 1887 
4 6 — 

0 2 2001 
5 18 1933 

1935 1957 
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Family/Species'"' 

KSC: KANU: 

earlier 

prior  to 

1900- 

total than 

earliest 1900 1 940 records 

KSC?  ■' 

earliest 

Gerdiiiuiv  piisiHuni  L. 1933 0 2 9 X 1929 

Haloragidaceae 

Myriophyllum  aquaticum  (Veil.) 
Verde. 1935 0 1 1 — 

FGP:  M  hraslliense  Camb. 

Hydrocharitaceae 

Egenadensa  Planch, 1934 0 1 1 1973 

FGP:  f/odeac/emo  (Planch.) 
Caspary 

Iridaceae 

Belamcanda  chinensts  (L.)  DC. 1897 5 13 22 
1929 

Iris  germanica  L** 

1895 1 2 6 1999 

Iris  pseudacorus  L. 1992 0 0 2 X 
1959 

Lamiaceae 

Ajuga  reptans  L. 1957 0 0 2 1958 

Chaiturus  marrubiastrum  (L.) 

Rchb. 1940 0 0 1 — 

FGP:  Leonurus  marrubiastrum  L 

Qlechoma  hederacea  L. 1892 7 5 17 1897 

Lamium  amplexicaule  L. 1929 0 20 

54 

1933 

Lamium  purpureum  L. 1940 0 0 10 same 1940 

Leoriurus  cardiaca  L 1876 8 8 25 1929 

Marrubium  vulgare  L 
1890 29 

15 

59 1912 

Mentha  x  gracilis  Sole  (pro  sp.) 1961 0 0 2 X 1912 

FGP:  Mentha  cardiaca  (Gray) 

Gerarde  ex  Baker 

Mentha  x  piperita  L.  (pro  sp.) 1899 1 2 4 1983 

Mentha  spicata  L. 
1930 0 2 2 1975 

Nepeta  cataria  L. 1880 

24 11 

44 1912 

Perilla  frutescens  (L.)  Britton 1924 0 7 

10 

same 1924 

Salvia  nemorosa  L. 1935 0 1 4 1995 

Salvia  pratensis  L. 
1930 0 1 1 1955 

Sa/v/a  sclarea  L 1945 0 0 2 
1992 

Stachys  annua  (L)  L 1896 1 0 1 — 

Liliaceae 

Allium  porrum  L. 
1930 0 2 4 — 

/^///um  sativum  L 1943 0 0 4 
1957 

/\///um  vineale  L. 1931 0 3 9 same 1931 

Asparagus  officinalis  L. 1884 16 4 25 
1911 

Hemerocallis  fulva  (L)  L. 
1940 0 0 8 X 1929 

Muscari  botryoides  (L)  Mill. 1967 0 0 1 X 1949 

Ornithogalum  umbellatum  L. 1888 1 2 7 1937 

Linaceae 

Liniimperenne  L 1897 1 1 6 — 

Linum  usitatissimum  L. 1887 21 2 

26 

1913 
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Family/Species^'"  KSC:  KANU: 

earlier 

prior  to       1900-      total  than 

earliest       1900  1940        records      KSC?^     earliest 

Lythraceae 

LythrumsalicariaL  1995  0  0  4  X  1989 
Malvaceae 

Abutilon  theophrasti  Medik.  1878  43  11  81  1911 
Alcea  rosea  L  1932  0  1  4  1941 

fGP:  Althaea  rosea  (L.)  Cav. 

Hibiscus  tnonuniL  1878  46  23  98  1911 

MalvaneglectaWaWL  1892  8  11  33  1911 

Malva  parviflora  L  1919  0  2  6  — 
MalvapusillaSvn.'  1895  3  8  14  1929 

Malva  sylvestris  L  1931  0  2  2  — 
Molluginaceae 

GlinuslotoldesL  1980  0  0  3  X  1952 
Moraceae 

Broussonetia  papyrifera  (L.)  —  0  0  0  XI 965 
L'Her.  exVent. 

Moras  alba  L  1887  2  20  43  1915 

Papaveraceae 

Fumana  officinalis  L  —  0  0  0  X  1961 
Glauciurv  corniculatum  (L.) 

J.H.Rudolph 

Papaver  dubium  L. 
Papover  rhoeas  L. 

Plantaginaceae 

PlantagolanceolataL  1999  0  0  1  X  1912 
Poaceae 

Aegllopscylindrica  Host  1924  0  30  55  1926 

xAegilotriticum  sanctl-andreae 

(Degen)  Soo** Agropyron  cristatum  (L.)  Gaertn. 

Agrostis  gigantea  Roth 
VG?:A.stoionifera  L.,in  part 

Agrostis  stolonifera  L'- Arthraxon  hispidus  (Thunb.) 

Makino** Arundo  donax  L.** 
Avena  fatua  L. 

Avena  sotiva  L. 

FGP:/Ai/eno  fatua  L.,  in  part 
Bothriochloa  bladhll  (Retz.) 

S.T.Blake 

Bothriochloa  ischaemum  (L.) 
Keng 

Bromus  catharticus  Vahl 
FGP:  Bromus  unioloides  Kunth 

— 0 0 0 X 1979 
1983 0 0 1 X 1975 

1927 0 2 4 1948 

1924 0 4 11 — 

1960 0 0 1 same 1960 

1886 39 
10 

61 
same 

1886 

1930 

1999 0 0 2 X 
1984 1984 0 0 1 X 1974 

1947 0 0 1 1966 

1896 1 3 7 / 
1967 

1952 0 0 12 same 1952 

1935 0 4 

23 
1973 

1921 0 10 23 1949 
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Family/Species' 
KSC: KANU: 

earlier 

prior  to 

1 900 - 

total than 

earliest 1900 1940 
records 

KSC?' 

earliest 

1894 1 

12 

52 1929 
1888 1 1 2 1975 

1894 1 12 47 
1935 

1889 
5 35 

111 1917 

1869 
23 

24 57 1887 
1920 0 26 91 1936 

1897 1 
13 28 

1935 

1879 14 13 39 
1903 

1892 6 1 11 1948 

Bromus  commutatus  Schrad. 

Bromus  hordeaceus  L. 

FGP:  B.  mollis  L.;  6.  racemosus 

auct.  non.  L. 

Bromus  inermis  Leyss. 

Bromus japonicus  Murray 
Bromus  secalinus  L. 

Bromus  tectorum  L. 

Cynodon  dactylon  (L.)  Pers, 

Dactylis  glomerata  L 

Digitaria  ischaemum  (Schreb.) 
Schreb.ex  Muhl. 

Echinochloa  colona  (L.)  Link 

Echinochloa  crus-galli  (L.)  P. 
Beauv. 

Echinochloa  crus-pavonis  (Kunth) 
J.A.Schultes 

Echinochloa  muricata  (P,  Beauv.) 
Fern. 

Eleusine  indica  (L.)  Gaertn. 

Elymus  repens  (L.)  Gould 

fGP:  Agropyron  repens  (L.) 
P  Beauv. 

Eragrostis  barrelieri  Daveau 

Eragrostiscilianensis  (All.)  Vignolo  1886 
ex  Janch. 

Eragrostis  curvula  (Schrad.)  Nees 

Eragrostis  minor  Host 
Holcus  lanatus  L. 

Hordeum  vulgare  L. 

Lolium  arundinaceum  (Schreb.) 

S.J.  Darbyshire 

FGP:  Festuca  arundinacea 

Schreb. 

Lolium  perenne  L. 

Lolium  pratense {Huds.)  S.J. 

Darbyshire 

FGP:  Festuca  pratensis  Huds. 

Lolium  temulentum  L. 

Panicum  miliaceum  L. 

Paspalum  urvillei  Steud.** 
Phalaris  canariensis  L. 

Phleum  pretense  I. 
Poa  annua  L. 

Poa  bulbosa  L. 

1887 

1886 

17 

14 

32 

39 

1948 0 0 1 
1896 1 2 11 
— 0 0 0 
1896 1 12 16 
1879 

25 
10 

42 

1886 
7 6 

18 

1936 0 2 n 

1974 

1893 2 9 37 1913 
1895 5 1 7 1929 

1879 112 
43 

187 
1902 

1895 5 3 16 X 
1886 

1921 0 2 

16 

1972 

1933 
0 2 2 1937 

1886 102 

37 

163 
X 1884 

— 0 0 0 X 1967 
1933 

0 2 5 1935 

1921 0 1 1 1953 
1941 0 0 1 same 1941 
1952 0 0 5 same 

1952 

1902 

1976 

1936 

1969 

1913 
1936 

1976 
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Family/Species'' KSC: 
KANU: 

earlier 

prior  to 

1900- 

total than 
earliest 1900 1940 records 

KSC^  -' 

earliest 

1  888 
12 

5 29 1938 

1937 0 1 1 — 

1931 0 3 8 X 1912 

1925 0 1 3 1975 

1975 0 0 

16 

X 
1961 

1920 0 3 5 1974 

1942 0 0 21 X 1929 

1886 
15 

12 31 1912 

1886 62 12 100 1902 

1921 0 3 8 1975 
1885 

87 
27 

148 
1900 

1892 17 22 81 1902 

1998 0 0 2 — 

1921 0 3 10 1964 

Poa  compresso  L. 

Poo  trivialls  L  ** 
Polypogon  monspeliensis  (L.) 

Desf. 

Saccharum  ravennae  (L.)  L. 

FGP:  Erianthus  ravennae  (L.) 

P.  Beau  V. 

Sclerochloa  dura  (L.)  P.  Beauv. 

Secale  cereale  L 

Setaria  faben  Herrm. 

Setaria  italica  (L.)  P  Beauv, 

Setario  pumila  (Poir.)  Roemer 

SSchult.** Setaria  verticillata  (L.)  P  Beauv. 

Setaria  viridis  (L.)  R  Beauv. 

Sorghum  halepense  (L.)  Pers. 

Tiiemeda  quadrivaivis  (L.) 

Kuntze** Tfiinopyrum  ponticum  (Podp.) 

Z.-VV.  Liu  &R.-C. Wang 

fGP:Agropyron  elongatum 

(Host)  R  Beauv. 

Vulpia  myuros  (L.)  K.C.  Gmel. 

FGP:  Festuca  myuros  L, 

Polygonaceae 

fagopyrum  esculentum  Moench 

Polygonum  arenastrum  Boreau 

Polygonum  aviculare  L. 

Polygonum  bellardii  All. 

FGP:  Polygonum  aviculare  L. 

Polygonum  caespitosum  Blume 

var.  longisetum  (Bruijn) 

Steward 

Polygonum  convolvulus  L. 

Polygonum  cuspidatum  Siebold 
&  Zucc. 

Polygonum  hydropiper  L. 

Polygonum  orientole  L. 

Polygonum  persicaria  L. 
Rumex  acetosella  L. 

Rumexcrispus  L. 
Rumex  cristatus  DC. 

Rumex  obtusifolius  L. 

Rumex  patientia  L. 

Rumex  stenophyllus  Ledeb. 

1892 6 2 

10 

1938 0 1 5 
1879 33 

17 
76 

1897 1 4 6 

1887 

57 

1951 0 

1897 1 
1886 4 
1887 41 

1874 12 

1879 35 
— 0 

1892 10 

70 

1945 

0 6 
0 2 
1 7 

8 65 
10 

31 

12 
65 

0 0 
1 

17 

9 21 
0 10 

same 

1973 

1940 

1929 
1995 

1995 

1887 

1965 

1964 

1911 
1930 

1912 1980 

1932 

1913 

1948 
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family/Species^''' 
KSC: KANU: 

earlier 

prior  to 

1 900- 

total 
than 

earliest 1900 1940 records 

Ksa^ 

earliest 

Portulacaceae 

Portulaca  grandiflora  Hook. 1925 0 3 5 
2002 

Potamogetonaceae 

Poliiiuogetoii  crispus  L. 1955 0 0 6 satTie 
1955 

Primulaceae 

Anagallis  arvensis  L. 1887 5 2 11 same 1887 

Lysiniachia  nummulana  L. 1901 0 1 2 
1931 

Ranunculaceae 

Ceratocephala  testiculatus 

(Crantz)  Roth 1961 0 0 11 1975 

Clematis  terniflora  DC. 1955 0 0 5 same 
1955 

Consolida  ajacis  (L.)  Schui 1896 2 8 

19 
1932 

FGP:  Delphinium  ajacis  L. 
Ranunculus  acris  L. 1890 2 0 2 — 

Ranunculus  arvensis  L. — 0 0 0 X 
1969 

Ranunculus  sardous  Crantz 
1993 

0 0 7 X 1974 
Rhamnaceae 

Rhamnus  cathartica  L. — 0 0 0 X 

1998 

Rosaceae 

Malus  floribunda  Siebold  ex 

Van  Houtte** 
— 0 0 0 X 

1995 

Potentilla  recta  L. 1887 3 2 19 1948 

Prunus  armeniaca  L. 1925 0 2 3 — 

Prunus  cerasus  L. 1933 0 1 1 

1969 

Prunus  mahaleb  L. 1897 1 3 9 
1930 

Prunus  persica  ii.)  Batsch 1893 1 1 9 1941 

Pyrus  communis  L. 1999 0 0 2 same 1999 

Rosa  eglanteria  L. 1887 5 0 5 — 

Rosa  niuiti  flora  Th  u  n  b. 1958 0 0 8 X 1957 

Rosa  spinosissima  L. 1897 2 0 2 — 

Rubiaceae 

Cruciata  pedemontana  (Bellardi) 

Ehrend.*" 

— 0 0 0 X 1982 

Qalium  verum  L. 
1925 

0 1 1 

Sherardia  arvensis  L. 1931 0 1 1 
1991 

Salicaceae 

Populus  alba  L 1915 0 9 12 X 
1913 

Populus  nigra  L. 1926 0 7 9 
2002 

Salix  alba  L. 1927 0 1 4 1972 

Salix  fragilis  L 1896 4 2 8 
1913 

Sapindaceae 

Koelreuteria  pantculata  Laxm.** 
1934 0 1 1 

1996 

Scropiiuiarlaceae 

Chaenorhinuni  minus  (L.)  Lange 1984 0 0 2 X 
1968 

Digitalis  lanata  Ehrh.** 
— 0 0 0 X 1994 



WOODS  ET  AL,  INTRODUCED  SPECIES  IN  KANSAS  1719 

Family/Species^'*  KSC:  KANU: 

earlier 

prior  to       1900-      total  than 

earliest       1900  1940        records      KSC?-'     earliest 

Kickxia  elatine  (L.)  Dumort. 1941 0 0 1 1949 

Linaria  dolmatica  (L.)  Mill. 1986 0 0 1 X 1967 

Linaria  vulgaris  Mill. 1896 3 5 

15 

1913 

Verbascum  blottaria  L. 1888 8 6 46 1929 

Verbascum  thapsus  L. 
1885 22 

13 

52 1929 

Veronica  arvensis  L. 1890 3 10 35 
1929 

Veronica  biloba  L. — 0 0 0 X 1997 

Veronica  hederifolia  L. — 0 0 0 X 1993 

Veronica  persica  Po'ir. 

— 0 0 0 X 1975 

Veronica  polita  Fr. 1931 0 11 29 1943 

FGP:  Veronica  agrestis  L. 

Veronica  serpyllifolia  L. 1942 0 0 1 same 1942 

Veronica  triphyllos  L. 1943 0 0 4 
same 

1943 

Simaroubaceae 

Ailanthus  altissima  (Mill.)  Swingle 

■  1874 

9 n 27 1936 

Solanaceae 

Datura  stramonium  L. 1878 

73 

13 
103 

X 1877 

Lycium  barbarum  L. 1891 6 14 35 1913 

FGP:  Lycium  tiatimifolium  Mill. 

Nicandra  pliysalodes  (L.)  Gaertn. 
1896 1 2 3 — 

Petunia  axillaris  (Lam.) — 0 0 0 X 2002 

Britton,  Sterns,  &  Poggenb.** 
Solanum  dulcamara  L. 1887 3 3 8 1929 

Tamaricaceae 

Tamarix  parviflora  DC. 
— 0 0 0 X 1892 

Tamarix  ramosissima  Ledeb. 1877 1 8 

32 

1929 

Thymelaeaceae 

Tiiymelaea  passenna  (L.)  Lange 
— 0 0 0 X 

1970 

Typhaceae 

Typha  angustifolia  L. 1946 0 0 7 

same 

1946 

Ulmaceae 

Utmus  pumila  L. 1926 0 7 18 1927 

Violaceae 

Viola  arvensis  Murray 1931 0 3 4 — 

Viola  pa  trini  DC. 1953 0 0 2 — 

Viola  tricolor  L** 
1937 0 2 4 — 

Zygophyllaceae 
Tribulus  terrestrls  L. 1909 0 55 99 1912 

Zygophyllum  fabago  L.** 
1924 0 1 2 — 

'Taxa  were  recognized  only  to  tlie  species  level,  witli  one  exception:  when  infraspecfic  taxa  of  a  species  differ 

witli  respect  to  nativity  (native  versus  introduced)  and  the  introduced  taxon  occurs  in  Kansas,  the  infraspecific 

name  was  included  in  the  list  (we  had  only  one  such  asQ.Acliillea  millefoiiurrwjsrrniliefolium). 

^Changes  relative  ro  the  PLANTS  list  are  outlined  in  Appendix  2. 
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APPHNDIX  2 

Revisions  to  the  list  generated  by  PLANTS  lor  angiospernis  introduced  to  Kansas. 

Excluded  names: 

Native  species  listed  erroneously  \n  PLANTS  as  iiitroduced: 

Amaranthus  blitotdes  S.Watson  [see  Mosyakin  and  Robertson  2003], Amaranthus  retroflexus  L.  [see 

Mosyakin  and  Robertson  2003],  Datura  quercifolia  Kuuth,  [uphorbia  davidii  R.SubWs  [see  Mayfield 
1997] 

Cultivated  species,  not  persisting  in  the  Kansas  flora: 

Allium  cepaL,Atopecurusmyosuroides[^uds.,AlopecuruspratensisL, Amaranthus  caudatusi.,Anethum 

graveolens  L,Arachis  hypogaea  L.Armoracia  rusticana  P. G.Gaertn.,  B. Mey  &  Scherb., Arrhenatherum 

elatius  (L.)  P  Beauv,  ex  J,  PresI  &  C.  PresI,  Berberis  vulgaris  L,  Calamagrostis  epigeios  (L.)  Roth,  Canavalia 

ensitormis  (L,)  DC, Carthanius  tinctonus  i.,  Celosia  cristata  L,  C-pntaurea  Iberica  Trevir.  ex  Spreng., Cicer 

arietinum  L,  CItrullus  lanatus  (Thiunb.)  Matsumura  &  Nakai,  Convallaria  majalis  L.,  Cucumis  melo  L., 

Cucumissativus  l.,Cucurbitopepoi.,Forsythiasuspensa{Jhunb.)Vah\,Forsythiaviridlssimai\nd\.,Gyp- 
sophila  elegans  M,  Bleb.,  Gypsophila  panlculata  L.,  Ipomoea  batatas  (L.)  Lam.,  Ipomoea  quamoclit  L., 

Lobularia  maritima  (L.)  Desv., Lycium  chinense  Mill., Malus pumila  Mill,,  Melissa  officltialls  L,  NIcotiana 

tabacum  L,Pennisetum  glaucum  (L.)  R.  Br.',  Periploca  graeca  L,  Petrosellnum  crispum  (Mill.)  Nyman, 
Petunia  atkinsiana  D,  Don  ex  Loud.,  Physalis  philadelphica  Lam.,  Pisum  sativum  L,  Potentilta  argentea 

L.,  Prunus  domestica  L„  Reseda  lutea  L.,  Rheum  rhabarbarum  L.,  Solanum  lycopersicum  L.,  Sorghum 

bicolor  (L.)  Moench, 5pergu/o  arvensis  L., Splnacia  oleracea  L.,  Trilicum  aestivum  L.,  Ulmus  glabra  h\uds., 
Ulmus  procera  5alisb.,Zeo  mays  L. 

Species  for  wliich  we  found  no  vouchers  of  non-cultivated  material  at  KSC  or  in  the  KANU  data- 

base (some  do  not  occur  in  Kansas;  some  may  occur  and  may  be  naturali/ed,  but  require  further 

study  and  documentation;  cultivated  species  are  indicated): 

Agropyron  desertorum  (Fisch.ex  Link)  Schult.  [cult./crop], /^rcf/um  vulgare  (Hill)  A.  H.  Evans,,/\rfem/s/a 

absinthium  L, Artemisia  vulgaris  l.,Balsamita  major  Dest,Berteroa  mutabilis  (Vent.)  DC.,Bromus  arvensis 

L„  Bromus  racemosus  L„  Bromus  squarrosus  L,  Camelina  sativa  (L).  Crantz- ,  Cardana  pubescens  (C.A. 
Mey.)  Jarm.  [voucher  was  misidentified],  Consolida  orlentalis  (J. Gay)  R.Schrbdinger  [cult.],D/onr/iU5 

deltoides  L,  Eriochloa  villosa  (Thunb.)  Kunth,  Euphorbia  agraria  M.  Bieb.,  Euphorbia  helioscopia  L,  Ge- 

ranium rotundlfolium  I .,  Matthlola  longipetala  (Vent.)  DC.  [cult.],  Nigella  damasceiia  L.,  Raphanus 

raphanistrum  L,Rosa  canlna  L[cu\t], Syringa  vulgaris  L.  [cUi\l.],Tragopogon  pratensis  L,  Trifolium  arvense 

L.,  Tripleurospermum  perforata  (Merat)  M,  M.  Lainz,  Trisetum  flavescens  (L.)  R  Beauv,,  Veronica agrestis  L. 

Additions  (authorities  listed  in  App.  1 ): 

Introduced  species  listed  erroneously  in  PLAN  IS  as  native: 

Continued  from  page  1719. 

^The  riame  Malva pusilla  here  replaces /M.rafund/fo/fa  I  ,  nom,rej,(Greuter  et  al,  2000). 

''Assessment  of  the  impact  of  each  species  (e.g.,  relatively  benign,  agricultural  weed,  ecological  invasive,  etc.) 
and  determination  of  particular  geographical  origin  was  beyond  the  scope  of  the  present  study  and  the  reader 

is  referred  to  other  sources  (e.g., the  PI  ANIS  databa5e;Great  Plains  Flora  Association  1986)  for  this  information. 

^For  the  20  cases  for  which  simultaneous  lirst  records  (by  year)  are  present  at  both  KSC  and  KANU  ("same"),  10 

are  apparent  cases  of  duplicate  collections  between  ihe  two  instiiutions,  with  rhe  biggest  contributor  to  the 

duplicate  set  being  McGregor  (KANU)  with  three  rec  ords. 

^KSC  material  of /tgrosf/sg/gonfeo  (considered  a  synonym  of/1.sfo/on//era  in  PGP)  has  not  been  recently  studied 

and  annotated,  and  it  is  possible  some  of  the  KSC  specimens  counted  here  as  A. g/gantea  may  truly  represent  A. 
sfo/on;/era. 
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Agrostis  sto!onifera,Comelina  rumelica  [see  Brooks  1991] 

Additional  taxa  for  Kansas  discussed  by  Freeman  et  al.(1998): 

Alyssum  desertorum^Atriplex prostrata,  Chenopodium  pumilio,  Digitalis  lanata,  Elaeagnus  umbeliata, 

Euonymus  fortune!,  Lespedeza  bicolor,Molus  floribunda, Polygonum  caespitosum.Rliamnus  catiiartica, 

Trifoliunn  incarnatum,  Veronica  blloba,  Veronica  hederifolia,  Veronica  persica 

Taxa  recognized  at  the  species  level,  rather  than  the  infraspecific  level: 

Stellaria  pallida'' 

Additional  taxa  for  Kansas  recognized  here^: 

xAegilotrlticum sancthandreae,Crepis  capillaris,Leontodon  hispidus.Melilotus  alba  [Great  Plains  Flora 

Association  ]986], Setaria punnila\Themeda quadrivalvis  [seeTowneand  Barnard  2000],  Viola patrini 
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BOOK  NOTICES 
Timber  Press 

V\KR\  1^  Si  iX  l!M.  2005.  Waterlilies  and  Lotuses:  Species,  Cultivars,  and  New  Hybrids. 

USBN  0-881Q2-684-1,  hbk.j.  Tun  her  Press  Inc.  13  3  S.W  Second  Ave,  Suite  450, 

Portland,O!U)7204-3527,  U.S.A.and2Srarion  Road, Swavcsey, Cambridge 

CB4  5Q],  L'.K. (Orders:  www.tiniberpress.eoni,  mail@tiinberpress.com,  503- 

227-2878, 1 -800-327-5680, 503-227-3070  lax).  ,$34.'-)5, 260  pp., over  325 color 

photos,  b/vv  drawings,  7  1/2"  x  10  1/2". 

This  new  uplLuclI  hdok  lIcsli-iIx-s  iirnrly  '"^00  watcrlily  aiul  loins  sprcicsaiKl  culu\ars.  Ck-tK'i'a  cov- 
cvclI  ill  the  hook  include  Nympluica.  Nuphat,  Vu  (orui,  luiyydlc.lianhiya.  Ondi/ifc(,and  Nchiiuho.  Two 

t;encra,  Nvtnphcica  and  Ncluinl^o  receive  special  emphasis.  "All  species  and  major  cultivars.  includ- 

int;da\'-and  nit^hl-blocimint;  tropie.il  and  hard  waterlihesaiid  Iciliises,  are  described,  with  theauihor's 

.iiui  h\-lirulizers' comments  (in  I  he  best  landscape  rises  lor  each  plant  ' 

Dc^NAi  n  ]  la  oi\ii  n.  2005.  Native  Plants  of  tbe  Northeast:  A  Guide  for  Gardening 

and  Conservation.  USBN  0-88192-673-6,  hl^k.).  Timber  Press  Inc.  133  S.W. 

Second  Ave,  Suite  450.  Portland,  OR  97204-3527,  U.S.A.  and  2  Station  Road, 

Swavcsey,  Cambridge  CB4  5QJ,  U.K.  (Orders:  www.timberpress.com, 

mail@timberpress.com,  503-227-2878, 1-800-327-5680, 503-227-3070  (ax). 

$39.95,  308  pp.,  color  photos,  7  1/2"  x  101/2". 

This  book  is  about  a  selection  ol  nearly  700  species  ol  nati\c  trees,  shrubs.  \'ines,  lerns,  j^rasses,  and 
wilcil  lowers  ol  [he  noriheast  United  States  with  gre.u  poieiitial  as  liorticuhural  and  landscape  plants. 

I'verythinu;  we  can  do  to  promote  our  native  plants  lor  horn  cultural  use  and  to  promote  their  conser- 

x'aiion  IS  w(irih\\'hile,  I'ach  plant  descri|"ition  ui eludes  .i  common  name.  Zones,  Soil,  I-iglit  |Ret]uire- 
inentsl,  Aiiribuies,  Propagation,  Noics,  and  Naiural  Range.  For  tiiose  wishing  to  garden  with  native 

plants,  this  book  is  a  gocKJ  source  ol  inkirni,uion  on  a  signilicani  number  ol  naii\'e  plants  ol  eastern 
North  America, 

Bi-vta^:!.]  ̂   Nk  iioi  .s  with  drawangs  by  VVii.i.i.am  Mc;Lari:n.2002.  Garden  Open  Today. 

(ISBN  0-88I92-533-0,  hbk.).  Timber  Press  Inc.  133  S.W.  Second  Ave,  Suite 

450,  Portland,  OR  97204-3527,  U.S.A.  (Orders:  wwwtiinberpress.com, 

mai  l@tim  bcrpress.com,  50.3-227-2878, 1 -800- 327-5680, 503-227-3070  fax). 

$24.95,  258  pp.,  b/w  lags.,  5  1/2"  x  8". 

This  book  was  originall)-  published  in  lOd  5  In-jonatlTan  C^ape,  Tine  new  Timber  Press  priming  comes 

with  a  Foreword  and  Index  copyrighted  b)'  limber  Press,  Inc. 
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ABSTRACT 

TheScrradoTcimoso,  in  southern  Bahia,  l_5razil,  is  a  mountain  reaching  850  m  al  tlu-  iransition  Irom 

tropical  moist  forest  to  tropical  scmiclcciclLious  lorcst.  A  lh)risiic  survey  oi  a  200  ha  ix-scrvc  estab- 
lished cin  the  mountain  was  carried  otit  and  a  checkhst  ol  line  vascular  flora  produced.  The  survey 

was  conducted  by  random  collecting  efiorts  and  the  sampling  of  all  specimens  >  5  cm  diameter  within 
a  one  hectare  plot.  The  ffora  of  the  Serra  do  Teimoso  Reserve  (STR)  comprised  727  species  in  400 

genera  and  1 1^)  lamilies.  The  angiosperms  comprised  667  species  in  363  genera  and  UH)  lamiliesancl 
the  ptendophytes  included  60  species  in  37  genera  and  l^  lamilies.  Floristic  relationships  ol  the  STR 

flora  were  discussed  with  regard  to  some  llorest  types  ol  eastern  Brazil,  especially  those  lound  at 
southern  Bahia. 

RESUMEN 

La  Serra  do  Teimoso,  en  el  sur  de  Bahia.  Brazil,  es  una  montana  alcanzando850m  en  la  transicionde 

los bosques  tropicales  humedos  hacia  los  bostjues  tropicales  semideciduales.  Un  in ventario  f loristico 
de  una  reserva  lorestal  con  ca.  200  ha  establecida  en  la  montana  lue  hecho  y  un  checklist  producido. 

F.l  levantamiento  lue  conducido  por  medio  de  esluerzos  de  coleia  aleatorios  y  ci  muestro  de  todos  los 

especimens  >  5  cm  DAP  dentro  de  um  plot  de  uma  hectarea.  La  flora  de  plantas  vasculares  da  la 

ReservaSerradoTeimoso(STR)inclui6  727especiesen400generosy  119familias.  Lasangiospermas 

mcluiron  667  especies  en  .363  generos  y  100  familias,  y  las  ptendolitas  incluiron  60  especies  en  37 

generos  y  19  familias.  Relacciones  floristicasde  la  flora  de  STR  fueran  discutidoscon  base  en  algunos 

tipos  de  boscjues  del  este  de  Brasil,  en  especial  aciuellos  localizados  en  el  sur  de  Bahia. 

SIDA21(3):1727-1752.2005 
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INTROnUCTION 

Brazils  Atlantic  coastal  lorcst  originally  stretched  some  3,500  kilometers  Irom 
tlie  state  ot  Rio  Grande  do  Norte  to  Rio  Grande  do  Sul.  In  southern  Bahia,  the 

coastal  lorests  occupied  a  zone  approximately  100-200  km  wide  along  the  At- 
lantic coast.  The  lorests  gradually  become  drier  inland,  changing  Irom  tropical 

moist  lorest  C'mata  higrotila")  to  tropical  semideciduous  lorcst  ("mata  mesolila") 

to  tropical  deciduous  forest  ("mata  de  cipo").  Each  of  these  brest  types  occupies  a 
narrow  zone  up  to  50  km  wide  within  the  coastal  forest  belt  and  varies  in  I  loris- 
tic  composition  depending  on  elevation,  soils,  and  drainage  (Gouvca  et  al.  197b), 

Only  about  7.6  percent  ol  the  original  coastal  lorest  remains  standing 

(K'lorellato  &r  I  laddad  2000;  Myers  et  al.  2000).  In  southern  Bahia,  lor  example, 
the  lorest  has  been  reduced  to  3.5  percent  ot  its  original  extent  (Thomas  ct  al. 

1QQ8)  with  most  ol  the  delorestation  due  to  logging,  clearing  lor  pastures,  or 

planting  of  cocoa. 

The  lew  existing  lloristic  or  ecological  studies  ol  southern  Bahian  lorests 

are  ol  moist  lorest  and  confirm  the  uniqueness  ol  these  forests  CMori  et  af.  IQ83; 

Sambuichi  2002;  Amorim  et  al.  in  press;  Thomas  et  al.  1998,  in  press).  Recent 

collections  continue  to  reveal  new  species  and  augment  the  known  distribu- 
tions of  many  species. 

In  the  Neotropics,  seasonal,  dry  lorests  are  com  jiaratively  more  threatened, 

less  studied,  and  less  conserved  than  evergreen,  moist  lorests  (janzen  1988;  Gen- 

try 1997;  Pennington  ct  al.  2000).  in  Baliia,  the  dr\'  lorests  were  cleared  earlier  and 

more  completeK'  than  the  moist  lorests  (Mendonga  ct  al.  1994)  and  now  support 
large  areas  of  pasture  and  col  fee  plantations  (Vinha  et  al.  1976;  Mori  &  Mattos 

Sil  va  1979).  There  are  no  federal  protected  areas  m  Bahia s  coastal  dry  forests. 
The  Serra  do  Teimoso  Reserve  (STR)  is  situated  in  the  transition  between  the 

moist  lorest  and  the  semideciduous  lorest.  The  study  ol  its  f  lora  offered  us  the 

opportunity  to  learn  about  the  species  of  this  transitional  zone  and  their  affinities. 

Study  Sile 

The  Serra  do  Tennoso,  in  jussari,  Bahia  U"ig.  1),  is  one  of  the  easternmost  ridges 
of  the  Serra  da  Ouricana  and  reaches  ca.  850  m  elevation  (lag.  2).  At  15°[2'S, 

39°29AV,  it  is  the  source  ol  the  Agua  Preta  River,  an  important  component  of 
the  RioC.achocira  Basin  (Cbl  1993). 

As  the  Portuguese  colonists  mo\'cd  into  the  interior  of  Bahia  in  the  region 
ol  Jussari,  they  displaced  members  of  the  intfigenous  Botocudt^  tribe 

(Maximiliano  1940).  The  Berbert  lam  i  I  y  moved  to  the  jussari  region  and  acc|uired 

the  Serra  do  Teimoso.  Tlie  persistence  ol  the  squatters  who  were  fiving  on  the 

mountain  m  returning,  alter  tfiex'  had  been  forcibly  removed  led  to  the  moun- 

tain  being  called  the  Serra  do  Teimoso  C'tcimoso"  means  stubborn  in  lY^rtuguese). 
In  1997,  200  ha,  or  40  percent  of  the  Berbert  farm  was  officially  recognized  by 

Brazil  as  a  prixate  reser\'e,  here  called  the  Serra  do  Teimoso  Reserve  (STR),  ol  fi- 
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Fig.  1 .  Serra  do  Teimoso  Reserve  and  its  location  in  southern  Bahia,  Brazil  and  South  America. 

cially  known  as  the  "Reserva  Particular  do  Patrimonio  Natural  Serra  do  Teimoso" 
established  by  IBAMA  decree  n°  93/97-N. 

As  a  consequence  of  Teimosos  geological  basement  of  granites  and  moder- 
ate rains,  the  soils  of  the  STR  are  lertile  and  have  low  acidity  (Gongalves  1975). 

In  the  higher  regions  the  soils  are  red-yellow  laterites  and  on  the  mid-slopes 
they  are  shallow  hthosols  with  gneiss  outcrops  (Carvalho  Filho  et  al.  1987). 

The  median  annual  temperature  of  the  STR  varies  from  23-24°C  and  the 
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Fig.  2.  Vegetation  of  the  Serra  do  Teimoso  Reserve.  A.  View  of  the  forested  mountainside.  B.  View  of  the  mountainside 

with  the  uppermost  forest  hidden  by  the  clouds.  C.  Interior  of  montane  forest  at  the  top  of  the  mountain.  D.  Trunk  of  a 

large  Cavanillesia  arboreo,  one  of  the  species  characteristic  of  semideciduous  forests.  E.  Cariniana  legalis,  one  of  the 

emergent  species,  with  45  m  tall.  All  photos  by  W.W.Thomas. 
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Fig.  3.  Some  plants  characteristic  of  the  Serra  do  Teimoso  Reserve.  H.Aristolochia  longispathulata  (WT 1 1 741 ),  a  species 

recently  described  frorri  this  forest.  B.0u/(no5/flz;w/;(WT  11 727),  a  tree  species  eridemic  to  the  Atlantic  coastal  forest. 

C.  Guapira  laxiflora  (WT  1 1 885),  a  shrub  endemic  to  the  Atlantic  coastal  forest.  D.  Euterpe  edulis  (JJ  3902),  from  which 

Palm  Hearts  are  harve5ted,i5  an  Atlantic  coastal  forest  endemic  and  is  an  indicator  of  humid  forests.  E.5ufreamono/7/?y//fl 

(AC  6821),  an  herbaceous  bamboo  and  is  one  of  many  bamboos  endemic  to  southern  Bahia.  F.  The  inflorescence  of 

Caesalpinia  echinata  (JP  343),  the  Brazil  wood,  another  Atlantic  coastal  forest  endemic,  and  the  tree  that  gave  rise  to 

the  name  ofthecountry.Ali  photos  by  W.W.Thomas. 
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annual  precipitation  averages  1250^1'500  mm  with  two  to  three  dry  months  a 
year  iRoeder  1*^)75).  Thus,  the  chmate  can  be  categorized  as  Am  la  transitional 
type  between  At  and  Aw)  in  Koppens  U948)  classilication. 

Ixlaphic  and  climatic  factors  present  a  gradient  Irom  warmer  and  drier  at 
the  base  ol  the  mountain  (about  350  m  elevation)  to  cooler  and  moister  at  the 

summit.  This  difference  is  expressed  in  the  vegetation,  which  changes  Irom  a 
forest  with  elements  of  semideciduous  forest  at  the  base  to  submontane  moist 

forest  near  the  summit  (.Gouvca  et  al.  197b;  Vinha  et  al.  1970;  Mori  &  Silva  1979; 

Brazao&r  Araujo  198 U. 
Because  of  the  efforts  ol  its  owners,  the  STR  still  hasa  remarkable  number 

ol  stnkingspeciesiFig.  3).  In  this  forest  fragment,  we  found  mature  treesof  spe- 

cies sought-after  lor  their  valuable  wood,  such  as  Brosimum  \iuiaucnse 

("oiticica"),  G/t'Sc///i/iiit/  cch'nntla  C'pau-brasil"),  di}  niiana  Icgalis C'jequitiba"), 

Cedivhi  odonita  ("cedro-rosa"),  Copaijcni  iucciis  l"pau-6leo"),  Hymcnaai  spp. 

("jatoba"),  Lccylhis  pisonis  C'sapucaia"),  labcbuui  billhcr^iii  ("pau-d'arco"), 

Plath\'}uci]ia  rcliciikita  ("vinhatico"),  Pcltogyiic  paucijlora  ("pau-roxo"), 

Poulcrid  pnkci'ii  ("mucuri"),  and  Vhvla  {i^aidncri  ("bicuiba-vermeiha").  Sonie 
indix'iduals  are  very  large,  reaching  over  50  m  in  height.  These  emergcnts  in- 

clude Cdriniana  spp.  (.Lecythidaceae),  CavauiUcsia  arhorca  and  Stcrmiui 

curiosd  (MaK'aceae),  GonioiThiich  is  /iii/rt^i/id/ci  and  H\'inciuica  spp.  (babaceae), 
and  Viwki  i:^ii}\l}}cn  (Myristicaccae). 

Research  on  the  diversity  ol  the  fauna  of  the  STR  has  revealed  two  endan- 

gered primates,  Q; I /uThn.sme/ti/ioc/iirC'guigo") and  Lconthophitccuschrysomelas 
("mico-leao-de-cara-dourada")  (Oliver  &  Santos  1991);  243  species  ol  birds  (J.F. 
Pacheco,  pers.  comm.);  1 23  species  ol  arachnids  (A.  B.  Brescovit  &  R.  Bertani,  pcrs. 

comm.);  and  79  species  ol  ants,  including  several  species  new  to  science  (J.  1 1. 

Delabic,  pers.  comm.). 

MliTHOn.s 

The  1  loristic  i  n  \'cntory  was  generated  by  repeated  visits  between  1997  and  2004 
to  the  STR  during  which  lertilc  plants  were  collected,  both  on  and  oil  the 

Reserves  trails.  In  addition,  a  c[uantitativc  inventory  of  woody  plants  >  5  cm 
diameter  at  breast  height  was  carried  out,  during  which  many  vouchers  (most  I y 
sterile)  were  collected  and  identified.  Also,  collections  made  in  the  1980s  in  an 

adjacent  property  whose  lorest  is  contiguous  with  the  STR  were  included  re- 

sulting m  a  total  ol  2028  \'ouchcr  ct^llections. 
Vouchers  ol  the  collections  are  stored  at  CEPEC  and  NY  with  all  unicates 

at  CEPEC.  Exceptions  to  this  are  some  pteridoph\'tes  which  are  lound  only  at 

BEICB  and  some  Orchidaceae  which  arc  stored  only  at  flUI:FS.  While  dupli- 
cates ol  some  collections  were  sent  to  specialists  lor  idcntilication,  the  majority 

of  the  collections  were  idcntilied  b\'  the  anther's  using  the  well-documented 
collections  at  CEPEC  and  specilic  bibliography. 
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All  of  the  species  documented  through  collections  were  included  in  a  check- 

list of  the  whole  Reserve.  In  the  checklist,  the  angiosperms  are  arranged  alpha- 

betically by  family,  genus,  and  species,  with  the  families  circumscribed  accord- 
ing to  the  system  proposed  by  the  Angiosperm  Phylogeny  Group  (2003).  The 

pteridophytes  are  organized  according  to  Moran  (1995).  Authors  of  species  are 

abbreviated  according  to  Brummit  and  Powell  (1992).  Occasionally  a  specimen 

was  identifiable  only  to  genus  or  family,  but  was  clearly  distinct  from  all  other 

members  of  that  taxon.  These  were  included  in  the  list  as  "sp."  or  where  there 

were  more  than  one,  "sp.  1,"  "sp.  2"  and  so  on. 

RHSULTS 

The  vascular  plant  flora  of  the  STR  is  represented  by  727  species  in  400  genera 

and  119  families  (Appendix  1).  The  angiosperms  comprised  667  species  in  363 

genera  and  100  families  and  the  pteridophytes  included  60  species  in  37  genera 

and  19  families.  Of  the  total  number  of  species,  571  were  identified  to  species, 

132  identified  to  genus  (but  distinct  from  af  1  other  species  of  the  genus)  and  24 

only  to  family  (but  differing  from  all  other  species  in  the  family). 

Several  species  collected  during  this  study  were  or  are  being  described  as 

newbyspecialists.  These  include:  A  ri.s1()/()c/i  it?  /ongispathuZatd  (Aristolochiaceae), 

Discocarpus  pcdiccllatus  (Phyllanthaceae),  Heteropterys  nordesiina 

(Malpighiaceae),  and  Lymania  spiculata  (Bromeliaceae).  Ten  others  have  been 

indicated  by  specialists  as  being  new,  but  have  not  yet  been  described,  includ- 

ing species  of:  Dtiphnop.si,s(Thymelaeaceae— L.  Rossi,  pers.comm.),  Heteropterys 

(Malpighiaceae— A.  Amorim,  pers.  comm.),  Hiraea  (Mafpighiaceae— W.  Ander- 

son, pers.  comm.),  Nematanthus  (Gcsncriaceae— A.  Chautems,  pers.  comm.), 

Neoraputui  (Rutaceae— J.  Kallunki,  pers.  comm.),  Pleurostachys  (Cyperaceae— 

W.  Thomas  &  M,  Alves,  pers,  comm),  PleiochiLon  (Melastomataceae— R. 

Goldenberg,  pers.  comm.),  Roscribcr^iodciidroi]  (Rubiaceae— J.  Jardim,  pers. 

comm.),  and  Thelyptens  (Thelypteridaccae— A.  Salino,  pers.  comm.). 
Some  genera  and  species  are  the  first  known  collections  from  northeastern 

Brazil  or  just  from  state  of  Bahia.  For  northeastern  Brazil,  these  incfude: 

Anipeloccra glabra  (Cannabaceae),  Cascaria  f?ic//iodora(Saficaceae).  Edmundoa 
lindenii  (Bromeliaceae),  Faramca  oligantha  and  F.  rivularis  (Rubiaceae), 

Heteropterys  hicolor  and  Tctraptcrys  crispa  (Malpighiaceae),  and  Plciochiton 

sp.  nov.  (Melastomataceae).  For  the  state  of  Bahia,  they  include:  Agonandra 

excelsa  (Opiliaceae),  Maudevilla  pcnnixta  (Apocynaceae),  Picrasma  crenata 

(Simaroubaceae),  and  Rose nhe rgiode nd ron  sp.  nov.  (Rubiaceae). 

Species  occurring  in  the  STR  that  are  rarely  collected  in  Bahia  include 

Andradcajlorihunda  and  Ramisia  hrasiliensis (Nyctagmactae), Banisteriopsis 

patula  and  Byrsonima  cacaophila  (Malpighiaceae),  Bracteanthus  atlanticus 

(Siparunaceae),  Ch  rysophyUiim  suhespinosum  (Sapotaceae),  Citronellapaniculata 

(Icacinaceae),  Coussapoa  curranii  (Urticaceae),  Licania  naviculistipula 
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(Chrysobalanaceac),  Nciuclcopsis  ohlouii^ifohu  and  Psc\idolmedii.t  mdi.rophylla 

(Moraceae),  Meiiauici  Iclnnncni  (.Melastomataccac),  and  Porcdui  macnharpa 
(Annonaceae). 

The  inost  diverse  lamilies  were  Fabaceac  (52  species),  Myrtaceae  (39), 

Rubiaceac  (31),  Orchidaceae  (25),  Sapotaceae  and  Solanaceae  (24),  Bromeliaeeae 

(23),  and  Araceae,  Rutaceae  and  Sapindaceae  (19).  These  ten  lamiUes  comprised 

37.8  percent  ot  the  Teimoso  Reserve  I  lora.  The  m(->st  species-rich  genera  were 
Eugenia  UO),Sohu}um  (16),  Poutcrui.  iiuhiUa  (12),  and  Pcpcromia  (10). 

As  mentioned  above,  the  lorest  ol  STR  becomes  more  and  more  humid  as 

one  goes  up  the  slope.  At  the  bottom,  tlie  Forest  includes  species  characteristic 

ol  semideciduous  lorest.  Some  ol  the  species  commonly  found  and  characteristic 

ol  this  zone  are  Avcrrhoidiumgardncrianiiin  (Sapindaceae),  Byrsonima  cacaophiia 

and  Mascagnia  scpium  (Malpighiaceaej,  Cavmiillcsia  cirhorca  (Malvaceae), 

(a'IIis  igiiiDiacci  (Cannabaceae),  Chrysophyllmn  subspinosum  (Sapotaceae), 
D;,su)td/7ni.s/)C(:/icc//(i(i(.s(Phyllanthaceae),andRck/Jic;spp.and5ucrcc<monop/ijylk 

(Poaceae).  Near  the  lop  of  the  slope,  the  forest  is  characterized  by  elements  of 

montane  tropical  moist  lorest (Veloso  1992) and  includes  Ikithy^a  cuspidLita  and 

Siinirci  glciziovii  (Rubiaceac),  Bcrloloiiia  carmoi  (Melastomataccac),  Cyolhca 

spp.(Cyatheaceae), /)(/l?)cr^^(;ri(i , SCI nt;n;/icc(  and  Si /!n;/ig;ti  ixirhata  {Gc^ncvvdcac), 

DipUtziuiu^ip\V^oodsiace-a.£XEuterpccduU<,(A\xc:\ceae),Hupcrzi(imandiounui 
(Lycopodiaceae),  and  Prunussclhnvn  (RosaceaeJ. 

At  all  elevations,  the  subcanopy  is  dominated  by  Rubiaceae,  Rutaceae,  and 
Solanaceae.  Among  the  herbs,  the  most  diverse  families  arc  the  Bromeliaeeae, 

Marantaceae,  Orchidaceae,  and  Piperaceac,  as  well  as  the  pteridophytes— these 
groups  together  comprise  18.8  percent  of  the  flora.  The  most  diverse  lamilies  of 

lianas  include  Bignoniaceac,  Fabaceac  and  Malpighiaceae. 

Along  the  lorest  edges,  disturbed  areas  and  areas  under  culti\'ation  (e.g.  ar- 
eas where  /  licobwiuu  cacao  1..  isgrown,  as  well  as  pastures),  weedy  speciessuch 

as  Ccntropogon  coiniitus  (Campanulaceae),  Huphovbia  hclcrophyUa  (huphor- 
biaceae),/.tjh/alj]:'in7'n re ii.sC Fabaceac),  La iilana ca mara  [WevbemcGnc), K4a(  hi ra 

(i/icfonf/  (Moraceae),  Momoniica  charanlia  (Cucurbitaceac),  Thiinbcrgia  ahUa 
(Acanthaceae),  and  Irnimfclta  scmitriloiki  (Malvaceae)  can  be  found. 

dlscussk;)n 

Endeniism 

01  tine  51 5  species  ol  angiosperms  identified  at  the  STR,  7. 3  percent  are  endemic 

to  southern  Bahia  and  northern  Fspirito  Santo  according  with  Thomas  et  al. 

(2003).  This  percentage  is  much  lowei'  than  the  estimates  made  by  Thomas  et 
al.  (1998)  for  the  tropical  moist  lorestsof  the  Una  Biological  Reserve  (28.1%)and 

the  Serra  Grande  lorest  (26.5S'o).  Nevertheless,  the  STR  is  home  to  Aristolochia 
longispaihulata  (Aristolochiaceae),  BiaclcaiU bus  atianlicus  (Siparunaceac), 

Byrsonima  cacaophylla  (Malpighiaceae),  CbrysophyUum  subspinosum 
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(Sapotaceae),  Conchocarpus  diadematus  (Rutaceae),  Discocarpus  pediccUatus 
(Phyllanthaceae),  Licania  naviculistipula  (Chrysobalanaceae),  Siicrea 

monophylla  (Poaceae),  and  TrichiUaJlorbranca  (Meliaceae),  all  of  these  being 
examples  of  local  endemics  not  found  in  either  of  the  two  forests  studied  by 
Thomas  et  al.  (1998). 

Floristic  Relationships 

A  comparison  of  the  STR  checklist  with  lists  from  other  tropical  moist  lorests 
in  southern  Bahia  reveals  a  high  number  ot  genera  and  species  in  common.  One 

hundred  ninety-three  genera  are  shared  with  the  flora  of  the  Una  Biological 
Reserve  (Amorim  et  al.  in  press)  and  214  with  that  of  the  Serra  do  Conduru 
State  Park  (Martini  et  al.  2004). 

Nevertheless,  122  genera  found  in  the  STR  have  not  been  encountered  at 
either  the  Una  Reserve  or  the  Serra  do  Conduru.  Some  of  these  (e.g.  Allophylus, 

Bougainvillea,  Clavija,  Diplazium^  Hupcrzia.  Pachystroma,  Pseudolmedia, 

Sarcaulus,  Scyphonychium,  and  Sucrea)  are  quite  common  in  the  Teimoso  Re- 
serve in  the  lower  elevation,  drier  portion  of  the  forest  and  may  be  genera  char- 

acteristic of  southern  Bahian  seasonal  submontane  semideciduous  lorests 

(Veloso  1992;  Thomas  &  Barbosa,  In  press). 
The  STR  has  both  moist  and  sctnideciduous  lorests,  the  moist  lorests  being 

found  at  higher  elevations  where  orographic  effects  augment  rainlall,  especially 
during  the  dry  season.  The  juxtaposition  and  gradual  transition  Irom  moist  to 

seasonal  dry  forests  in  southern  Bahia  can  be  explained  by  the  regions  \'aried 
topography  and  elevational  gradients.  In  contrast,  to  the  south,  the  abrupt 
change  from  flat,  lowland  forest  to  very  steep  mountainside  moist  forests  in  the 

mountains  of  Serra  do  Mar  clearly  delimit  these  formations  (Oliveira-Filho  & 
Pontes  2000). 

Oliveira-Filho  &  Pontes  (2000)  analyzed  the  relationship  between  cl  imate 
and  species  composition  in  the  Atlantic  coastal  forest.  They  compared 

submontane  and  lowland  forests,  as  well  moist  and  semideciduous  forests  us- 
ing TWINSPAN  analysis.  Their  results  are  discussed  in  the  following  { loristic 

comparisons  with  the  STR. 

Comparison  with  Tropical  Moist  Forests.— Some  of  the  indicator  tree  species 
associated  with  "eastern  low-altitude  semideciduous  coastal  forests"  of  Oliveira- 
Filho  &  Pontes  (2000)  are  present  in  the  STR:  Acacia  polyphylla,  Chrysophyllum 

gonocarpum,  Eugenia  moraviana,  Guarea  guidonia,  G.  kunthiana,  Maytenus 

aquifolium,  Ocotea  puherula,  Prunus  scUowii,  Trichilia  casaretti,  and  T.  elegans. 

In  addition,  some  of  their  indicator  species  for  "northern  low-altitude  rain  for- 

ests" (tropical  moist  lowland  and  submontane  forests)  are  found  at  STR:  Brosi  mum 
guianensc,  Campomancsiaguaviroha,  Carpotroche  brasilicnsis,  Cedrelaodorata, 
Chrysophyllum  hiccntifolium,Ecclinusaramifiora,GallesiaintegrijoliaJngaedulis, 
I.  striata  JacarandapuhcrulaJacaratiaheptaphyllaXecythispisonisMetrodorea 
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ni\:^ni,K4inir'tncluimissoa}UiOcoteaelegansX'^Andcc(vxLO.ind\'rula,Pnn turn  warm- 
ingianu)u,  Ptcrocarpus  rohiii,  Schizolobniin  parahyhcu  Solanum  swarlzuiuum, 

Tahchuia  wseo-alba,  Tctrastylidiumgyandijolium, and  Viwlagardncri. 

CA)n]p(irison  with  Seasonal  Dry  Forests —The  seasonal  dry  forests  of  South 

America  have  been  suggested  as  a  new  phytogeographic  unit  based  on  a  dis- 
tinct I  loristic  composition  (Prado  2000).  These  forests  are  found  in  areas  sub- 

jected to  a  distinct  seasonahty,  hke  the  Chaco  and  Ccrrado  (Prado  1993a,  1993b; 

Ratter  et  af  1996).  On  the  other  hand,  Ohveira-Pilho  &  Pontes  (2000)  demon- 

strated that  the  seasonal  semideciduouslorestsol  southeastern  Brazil  area  part 

ol  the  same  I  lonstic  block  as  the  coastal  forests,  even  though  these  are  subjected 

to  a  well-del  ined  dry  season. 
The  llora  oi  the  5TR  is  composed  ol  species  clearly  distinct  from  those 

mentioned  as  characteristic  of  the  Seasonal  Dry  Tropical  Forests  (SDTF)  by 

Pennington  et  al.  (2000).  Indeed,  out  of  the  33  genera  endemic  from  SDTF  (Prado 

2000),  only  Brasiliopuntia  was  documented  at  STR,  this  one  being  also  very 

common  in  the  Restinga  Forests  of  Southern  Bahia  and  Espirito  Santo  (Taylor 
&Zappi2004). 

The  I  loristic  similarity  ol  the  STR  forest  with  tlie  moist  forests  from  south- 

eastern Brazil  and  those  Irom  southern  Bahia  corroborates  the  widely  acccjited 

view  that  the  Atlantic  lorests  should  encompass  all  forest  physiognomies  east 

of  the  dry  corridor  (Prado  &  Gibbs  1993,  Prado  2000).  As  stated  by  Oliveira- 
Filho  &  Pontes  (2000),  these  semideciduous  forests  should  be  viewed  simply  as 

a  "physionomic  and  floristic  expression  of  a  single  great  Atlantic  Forest  do- 

mam",  and  not  as  an  evidence  of  floristic  coniiection  with  the  Seasonal  Dry 
Tropical  Forests. 

Disi  n  I  bed  A  rcds.— The  forest  margins  and  tree  fal  1  gaps  i  n  the  STR  are  char- 

acterized by  species  quite  different  fi-om  those  in  the  gaps  and  margins  of  the 
lowland  moist  kirest  ol  many  areas  in  southern  Bahia  (Amorim  et  al.  in  press; 
Martini  et  al.  in  press),  where  species  characteristic  of  disturbed  areas  include 

Rt!C(/?[(  ns  cd  I  wsccns  DC,  Cyrtocyniu  rc(  SCO  r/)i()i  ties  (kam.)  1 1.  Rob.  and  Vcrnonan- 
thura  dijjusa  (Less.)  11,  Rob.  (Asteraceae),  Hcnrictica  suicosa  (Aubl.)  DC.  and 

Miconia  mi rabilis{Aub\.)  LO.  Williams (lVlelastomataceae),Schc//7fru  }noroLoLoui 
(Aubl.)  Maguire,  Steyermark  &  Frodin  (Araliaceae),  Selena  seeaus  {L.)  Urban 

(Cyperaceae),and  Tapi ri ragu ianensis  Aubl. (Anacardiaceae).  In  contrast, Caesal- 

pinia  pluviosa  var. porocns/sd'abaccae),  Dicc//t;  hroc/co.st/ and  Heteroptcr ys /?/- 

(■o/o;-(Malpighiaceae),  Cc/(  is  ;\^MU(/uico  and  Tronc/ niic rani /ic/(Cannal3aceae),  and 
Maelura  liuetoria  (MoraceaeJ  are  not  found  in  the  disturbed  areas  of  the  Una 

Biological  Reser\'e  or  adjacent  areas. 

Taxonomic  Difficulties 

A  high  number  ol  collections  were  not  identifiable  to  species.  This  is  a  result  of 

the  high  diversity  of  the  region  s  flora  and  the  difficulty  of  identifying  Neotro- 
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pical  plants  in  general.  Identification  is  particularly  problematic  m  diverse  or 

poorly  studied  families  such  as  Fabaceae,  Lauraceae,  Meliaceae,  Myrtaceae, 

Sapindaceae  and  Sapotaceae— over  37.6  percent  of  the  unidentified  species  be- 
longed to  one  of  these  six  famihes.  The  high  number  of  sterile  samples  ol  trees 

also  limited  identification  to  species.  The  collection  of  sterile  specimens  ot  un- 
usual plants,  however,  documents  potentially  new  species  or  new  distribution 

records.  These  can  be  re-collected  at  a  later  date  m  flower  or  fruit  for  more  pre- 
cise identilication. 

APPENDIX  1 

Checklist  of  the  vascular  plants  in  the  Serra  do  Teimoso  Reserve,  Jussari,  Bahia, 

Brazil.  Voucher  collections  are  listed  for  each  species  using  the  initials  of  the 

primary  collector  and  the  collector's  number  Voucher  collections  are  depos- 
ited at  CEPEC  with  a  second  set  at  NY.  Full  name  ol  collectors  are  as  fol  lows:  AA 

=  Andre  M.  Amorim,  AC  =  Andre  N'l.  de  Carvalho,  AS  =  Alexandre  Sahno,  EL  = 

Elton  Leme,  ES  =  Eric  C.  Smidt,  FJ  =  Fabricio S.Juchum, FF  =  Flavio Franga,  FN  = 

Eabiana  R.  Nonato,  HP  =  Harvey  Pengel,  IF  =  Irene  Ecrnandes,JJ  =Jomar  G.Jardim, 

JK  =  Jacquelyn  Kallunki,  LM  =  Euiz  Alberto  Mattos  Silva,  MS  =  Milene  M.  Silva, 

PF  =  Pedro  Fiaschi,  RE  =  Rafaela  C.  Forzza,  RO  =  Rcyjane  P  Oliveira,  SS  =  Sergio 

C.  Sant'Ana,  and  WT  =  Vv'm.  Wayt  Thomas.  A  collection  number  followed  by  an 
asterisk  (*)  is  one  that  is  a  voucher  for  a  lorest  inventory  plot  in  the  Teimoso 
Reserve. 

ANGIOSPERMS 

ACANTHACEAE 

Aphelandra  blanchetiana  (Nees)  Hook. — WT 
11815,13353 

Aphelandra  nitida  Nees  &  Mart.— AA  2584;  PF 
1091;WT  1  1926 

Jacobinia paniculata  (Nees)  Oerst.— AA  2291  ;AC 
6825;  JJ  1729 

Justicia  clausseniana  (Nees)  Profice — AA  2474; JJ 

391 5;  PF 1578 

Lophostachys  nemoralis  Mart. ex  Nees — AA  2899; 
JJ  1707,1757 

Mendonaa  sp. — JJ  2346* 

Pseuderanrhemum  sp. — JJ  3168 
Pseuderanthemum  verbenaceum  (Nees  &  Mart.) 

Radlk.— JJ  1751,1854 

Ruellta  affinis  (Nees)  Lindau— HP  15;JJ  1528, 
3734 

Ruelliacearensis  Lindau— JJ  3928;  PF  1583 

Ruelliacurvifbra  Nees  &  Marl,— AC  6823;JJ  1 859; 
WT  1 1  746 

Schaueriagonyostachyahlees — AA2589;JJ  151 1; 
PF  1094 

Thuiibergia  alata  Bojer  ex  Sims — AA  4142 

ACHARIACEAE 

Carpotroche  brasiliensis  (Raddi)  A.  Gray — WT 
13395 

AMARANTHACEAE 

Alternanthera  cf.ramosissima  (Mart.)  Chodat — 
AA2481 

Amaranthus  spinosus  L. — AA  3751 

Celosia  grandifolia  Moq.— AA  3778;  HP  21;WT 
13359 

Celosia  longifolia  Mart.— AA  3789;  HP  19;WT 
11811 

Chamissoa  acuminata  Mart.— AA  4129;WT 
11795 

Chamissoa  altlssima  (Jacq.)  H.B.K.— AA  2894 

Hebanthe  sp^--   AA2451 

AMARYLLIDACEAE 

6f/ff/n/o  sp.— JJ  1531 

ANACARDIACEAE 

Spondiasmacrocarpa  Engl.— AA2279";JJ  2440", 

3778* 
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ANNONACEAE 

Dugueuu  sp.—]}  1900" 
Duguetia  bahiensis  Maas— AA  2896;  JJ  1484 

Guatteria  sp.—Pf  1095 

Hornschuchia  sp.— WT  13393 

Porcelia  macrocarpa  (Warm.)  R.E.Fr. — JJ  1657*; 
PF  1196 

/?o///n/osp.— JJ3811* 

Xylopia  aff.  laevigata  (Mart,)  R.E.  Fr.— JJ  1551*, 

1 650* J  661* 

APIACEAE 

llydfocotyle  callicephala  Cham.— JP  202;  WT 
11737 

APOCYNACEAE 

Apocynaceae  sp. — AA  2196* 

Aspidosperma parvifollum  A.  DC-  AA  2254* 

Mandevilla  permixta  Woodson — AA  41 34 

Marsdenia  sp.— AC  6854 

Prestonia  sp.- JJ  2486 

Rauvolfia  sp.— AA  3730* 
Tabernaeinontana  laeta  Mart.— AC  6870;  JJ 

3747";WT  12142 

ARACEAE 

Anthunum  bellum  Schott— AA  3741  ;JJ  1741 

Anthurium  blanchetianum  Engl. — AC  6826;  AA 
2446,2597 

Anthunum  lanthinopodum  Schott-  -AC  6830;  JJ 
1750;WT11721 

Anthunuiv  !llepidiim  Schott— JJ  1871,  3731;  PF 
1218 

Anthurium  jllekii  Schott— PF  1087 

Anthurluni  pentaphylluni  (Aubl.)  G.  Don — AA 
2377,3708;WT  11734 

Anthurium  scandens  (AubL)  Engl.— AA  2322, 
3719;WT  11822 

Asterostigma  riedeiianum  (Schott)  Kuntze — AA 
2333;  JJ  1736,2699 

Monstero  adansouii  Schott  var.  adansonii    -AA 

2369; PF  1929 

Monstera  adansonii  Schott  var.  iiiotzschiana 

(Schott)  Madison— WT  11 801 

Philodendron  sp.— AA  3795 

Philodendron  longilaminatum  Schott — PF  1935 

Philodendron  ornatum  Schott— AA  3788;  PF 
1978;WT  11813 

Philodendron  pedutum  (Hook.)  H.B.K.-  PF  1934 

Philodendron  propinquum  Schott — WT  11819 
Philodendron  scandens  C.  Koch.  &  Sello — AA 

3794 

Rhodospatha  latifolia  Poepp.— WT  11812 

Syngonium podophyllum  Schott  vawvellozianum 

(Schott)  Croat— AA  3742;  PF  1097;WT1 1814 

Xanlhosoma  maximanii  Schott — HP  1  7;  WT 
13321 

ARECACEAE 

Bactris  ferruginea  Burret— JJ  1666";  JP  176;  PF 1925 

eocfmp/cAe/// Burret— AA2702;JJ  1863;PF  1939 

Desmoncus      polyacanthos       Mart.       var. 

po/yacorif/ios- JJ  1 538;  WT  1 1 738, 12143 

Euterpe  edulis  Mart.— JJ  3902;  JP  192 

Geonoma  pauciflora  Mart. —  PF  1585 

Geonomapohliana  Mart. — AA  3787 

Syagrus  botryophora  (Mart.)  Mart— PF  1646 

ARISTOLOCHIACEAE 

Aristolochiagigantea  Mart.&Zucc— WT  1 1904 

Aristolochia  longispathulata  F  Gonzalez- -WT 
11741 

ASTERACEAE 

Asteraceaesp.— JP  205 

Cephalopappus  sonchifolius  Nees  &  Mart.— WT 
1  1910 

Heterocondylus  vitalbae  (DC.)  P.M.  King  &  H. 

Rob.— AA  2480, 3749;  JJ  3729 

Piptocarpha  ramiflora  (Spreng.)  Baker— AA  2449 

BALANOPHORACEAE 

Helosis  cayennensis  (Sw.)  Spreng. — JJ  3735 

Langsdorffia  sp.— WT  1 1  741 
Lophophytum  mirabile  Schott  &  End!,  subsp. 

mirabile—n  3736, 3923;  PF  1221 

BEGONIACEAE 

Begonia  bahiensis  A.  DC— AA  6840;  JJ  1  752;  WT 
1  1  947 

Begonia  besieriaefolia  Schott  var.  sthuiiana 
Brade—AA  2473;  AC  6698 

Begonia  convolvulacea  (Klotzsch)  A.  DC.     AA 2460 

6egof);a;foguo5Sue/)s/sBrade— AC6704;JJ  1497, 1733 

Begonia  subacida  Irmsch.-  -AA  2370;  LM  21 52 

BIGNONIACEAE 

Bignoniaceae  sp.  1  — AA  2452 

Bignoniaceae  sp.  2 — AA  2287;  FJ  4 

Bignoniaceae  sp.  3— WT  1 1 878 

Adenocalymna  sp.— AA  2705;  HP  8;  JJ  1877 

Arrabidaea  sp.— WT  1 1920 
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Glaziovia bauhinioides  Bureau  ex  Baill. — JJ  2377*; 
JP213;WT  11916 

Jacaranda  puberula  Cham. — AA  2673* 
Mansoa  difficilis  (Cham.)  Bureau  &  K.  Schum. — 

JJ2478*;JP218 

Stizophyllum  riparium  (Kunth)  Sandwith — PF 
1864 

Tabebuia  sp.— AA  2455*;JJ  2417* 

Tabebuia  billbergii  (Bureau  &  K.  Schum.)  Standi. — 
AA  2630 

Tabebuia  roseo-alba  (Ridl.)  Sandwith— AA  1 641  *, 

2340*;  PF  1652 

BORAGINACEAE 

Cordiosp.—Jj  2405*,  3849* 
Cordia  aberrans  LM,  Johnst.— AA  2693;PF  1669 

Cordia  alliodora  (Ruiz  &  Pav.)  Oken— JJ  3834* 

Cordia  curassavica  (Jacq.)  Roem.  &  Schult. — AA 
3797 

Cordia  longifolia  A.  DC— WT  1  3360 

Cordia  magnoliaefolia  Cham. — AA  3789,  3892 

Cordia  superba  Cham.— AA  2620, 2696;JJ  1 502 

Tournefortia  bicolor  Sw, — WT  11915 

Tournefortia  breviflora  DC— AA  2349;  PF  1 969 

BROMELIACEAE 

Aechmea  sp.— AA4139 

Aechmea  curranii  (L.B.  Sm.)  L.B.  Sm. &  M,  A,  Spen- 

cer—AA  2613;  JJ  2085 

Aechmea  lingulata  (L.)  Baker— AA  2343, 2629 

Aechmea  perforata  L.B.  Sm.— AA  2344 
Araeococcus  parviflorus  (Mart,  ex  Schult.  f.) 

Lindman— AA2617 

Billbergia  morelii  Brong,— AA  2097;  PF  1 202;WT 
11918 

Canistropsis  billbergioides  (Schult. f.)  Leme — AA 
2340;  AC  6695;  RF  1275 

Cryptanthus  beuckeri  E.  Morren- AA  2371;  WT 
11909,13397 

Edmundoa  lindenii  (Regel)  Leme — JJ  2485;  WT 
11805 

l-lohenbergia  augusta  iVeW.)  E. Morren — AA2479 

Hohenbergia  disjuncta  L.B.  Sm. — AA  41 26 

Lymarva  alvimii  (L.B.  Sm.  &  Read)  Read — WT 
10871 

Lymania  azurea  Leme — LM  406 

Lymania  smithii  Read — LM  407 

Lymania  spiculata  Leme  &  Forzza — EL  4638 
Nidularium  innocentii  Lem. — AA  2342 

Niduiarium  procerum  Lindman — WT  11! 
Hi 

Tillandsiageminifiora  Brong. — AA  2341 ,2464;WT 
13358 

Tillar^dsia  stricta  Sol.— AA  2339;  JP  1 93 

Tiilandsia  tenuifoiia  L.  var.  vaginata  (Wawra)  L.B. 

Sm.— AA2458;JP49;PF  1581 

Tiilandsia  usneoides  (L.)  L. — JJ  1 704 

Vriesea  duvaiiana  E.  Morren — AA  2345 

Vriesea  pstttacina  (Hook.)  LindL— LM  2404;  WT 
11818,  13348 

BURSERACEAE 

Protiumaracouchini  {Auh\)  Marchand — JJ  3756*, 

3833*  3851* 
Protium  warmingianuni  Marchand — JJ  1619*, 

1649*,  3932 

CACTACEAE 

Brasiliopuntia  brasiiiensis  (Willd.)  A.  Berger — AA 
2616;JJ  1888;  PF  1214 

Epiphyllum  phyllanthus  (L.)  Haw. — JJ  1701 

l-latiora  salicornioides  (Haw.)  Britton  &  Rose- -  WT 
13356 

Rhipsaiis  baccifera  (J.  S,  Muell.)  Stearn.  subsp. 

hileiabahlana  N.R  Taylor  &  Barthlott— AA 
3697;JJ3737;WT  11876 

Rhipsaiis  floccosa  Salm-Dyck  ex  Pfeiff. — AA  371  7; 
JJ  1758 

CAMPANULACEAE 

Centropogon  cornutus  (L.)  Druce — AA  291 7 

CANNABACEAE 

Ampelocera  glabra  Kuhlm.— AA  2619,  2690;  JJ 
1485 

Ce/f/5  iguanaea  (Jacq.)  Sarg.— AA  2688; HP  1 0; PF 1980 

Trema  micrantha  (L.)  Blume — JJ  1582 

CAPPARACEAE 

Capparis  frondosa  Jacq, — LM  2385 

Crataeva  tapia  L.— JJ  1 505;  PF  1 868 

CARICACEAE 

Jacaratia dodecaphylla  A.DC—}}  1573*,  191 4\ 

2339* 

Jacaratia  heptaphylla  (Veil.)  A.  DC— JJ  3767* 

CELASTRACEAE 

Cheiloclinium  cognatum  (Miers)  A.  C  Sm. — AA 
2304,  2332;  PF  1192 

Hippocratea  volubilis  L. — AA  2232* 

Maytenus  sp.— JJ  3871* 
Maytenus  aff.  aquifolniin  Mart.— AA  2245* 
Maytenus  cf.  macrodonta  Reissek — AA  2627, 

2712;WT  11898 
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Maytenus  brasiliensis  Mart  — AA  2255*;  JJ  4048; 
PF  1 866 

CHRYSOBALANACEAE 

Couepia  sp— AA  2198*,2205";JJ  3898* 

Hirtella  tiiiindra  Sw.  subsp.  tnandra — AA  2256*; 

JJ  1556M933* 

Licania  naviculislipula  Prance — JJ  1500,  1548*, 

2382"- CLUSIACEAE 

Garcinia  gardneriana  (Planch.  &  Triana)  D.  C. 

Zappi— JJ2338"-;PF  1 21  5;WT  12188 

COMBRETACEAE 

Bucilieitiivia  sp. — J  J  2458* 

lerminaliu  oblouga  (Ruiz  &  Pav.)  Steud. — AA 

2272";  JJ  1936*,  241 6* 

COMMELINACEAE 

Commelina  rufipes  Soubert — WT  1 3350 

Dichorisandra  sp, — JJ  2328 

Dichorisandra  acaulis  Cogn. — JJ  1472,  2083;  SS 
1019 

Dichorisandra  hexarrdra  (Aubl.)  Standi.— WT 
11923 

Dichorisandra  leucophthalmos  Hook. — JJ  2087; 
PF  1 992;  WT  13398 

Dichorisandra  cf.  tliyrsiflora  J.C. Mikan — AA  2586, 
3782;  PF 1675 

CONNARACEAE 

Connarus  blanchetii  Planch. var./a(jr//o//L/s  (Baker) 

Forero— AC6837;JJ  1864,3930 

Rourea  discolor  Baker— AA  4  1  35 

COSTACEAE 

Co5f(7i  subsessilis  (Nees  &  Mart.)  Maas-  AA  2365; 
WT  1  1937,13401 

Costus  spiralis  (Jacq.)  Roscoe- HP  01 ; JJ  1  744;WT 
10860 

CUCURBITACEAE 

Few7/eci  sp,   -WT  1  1  768 

Fevillea  (niobata  L.  -PF  1660;WT  13357 

Gurania  cf.  spinulosa  (Poepp.  &  Endl.)  Cogn. — 
HP22;WT11743, 13367 

Melothria pendula  L.— PF  1077 
Melothnanthus  smilacifolius  (Cogn.)  Mart. 

Crov,  -PF  1982 

Momordica  charantia  L. — LM  2372 

Psiguria  sp. — AA  2457 

Psiguria  cf.  grandiflora  Cogn. — AC  6688;  WT 
11882 

Sicydium  cf.  giracile  Cogn.— AA  2346;  HP  31 ;  JJ 
3726 

Wilbrandia  verticillata  (Veil.)  Cogn.— AA  2582;JP 194 

CUNONIACEAE 

Lamanonia  sp.— JJ  3897*,  391 4* 
CYCLANTHACEAE 

/  vodiamluis  lunifcr  (Poit.)  Lindman— WT  1 3320 

CYPERACEAE 

Cyperus  laxtis  Lam.     PF  1962 

HypolyUiim  schradcncuntm  Nees — WT  1  1803 

Pleurostachys  sp,  nov.  1— JJ  3922;  PF  1579;  WT 
13370 

Pleurostachys  sp.  nov.  2— PF  1219,  1220;  WT 13388 

Pleurostachys  tenuiflora  Brongn. — WT  13365 

Rhynchospora  comata  (Link)  Roem.&  Schult. — 
JJ  1477 

5c/e™  sp.— AA  4264 

DICHAPETALACEAE 

Stephanopodium  blanchetianum  Balll. — AA 

2687;  IJ  1947*;WT  11897 

DIOSCOREACEAE 

Dioscorea  sp.  1  — AA  2923 

Dioscorea  sp.  2— WT  1 3 1 40 

EBENACEAE 

D/ospyros  s p.— PF  1078 

Diospyros  ebenaster  Retz.— JJ  1953*;  PF  1 195*, 
1861 

ELAEOCARPACEAE 

Sloanea  garci<eana  K.  Schum.  —  PF  1083;  WT 
11728,13379 

Sloanea  monosperna  Veil.— AA  2257*;  AC  6822; 
JP  169 

ERYTHROXYLACEAE 

Erythroxylum  colunibinum  Mart. — AA  2363;  LM 
2391;WT  11928 

Erythroxylum  cf.  compressum  Peyr. — JJ  1488 

Erythroxylum  cf.  petrae-caballi  Plowman— FJ  3; 

J J  3749* 
EUPHORBIACEAE 

Acalypha  brasiliensis  MQll.Arg.— JJ  1885 

Acalypha  villosa  Jacg.— AA  2361 ;  PF  1 673 

Actinostemon  appcndiculatus  Jabl. — AA  2612; 
LM2408;WT  13378 

Actinostemon  klotzschii  (Didr.)  Pax— WT  12531 
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Alchomea  iricurana  Casar. — JJ  2398* 

Argithamnia  tncocca  Muell.Arg.— AA  2456,2593; 
JJ  1498 

Cnidoscolus  oligandrus  (Muell,  Arg.)  Pax — WT 

11756*,  12201 

Dalechampia  sp. — AA  2466 

Dalechampia  brasiliensis  Lam, — PF  1 181 

Euphorbia  comosa  Veil  — WT  1 1 949 

Euphorbia  heterophylla  L — LM  2376 

Manihotpilosa  Pohl— AA  271 1 

Omphalea  brasiliensis  Muell.  Arg. — AA  2193*, 

2214*:JJ3774* 

Pachystroma  longifoiium  (Nees)  I.M.Johnst. — AC 
6861;JJ  1  742;  LM  2401 

Pera  sp.-— WT  1 1 788* 

Sapium  sp.— AA  3  766*;  J  J  2434* 

Sebastiania  brasiliensis  Spreng. — AA  2694;  JJ 
1879;PF  1074 

FABACEAE 

Fabaceaesp.  1— JJ  1671* 

Fabaceaesp.2— JJ  1926* 

Fabaceaesp.3— JJ  1583a* 

Acacia  adhaerans  Benth.— JJ  1 5 1 9, 1 585* 
Acacia  poiyphylla  DC.  var.  giganticarpa  G.P. 

Lewis— AA  3784;  JJ  1530;JP209 

Albizia  polycephala  (Benth.)  Killip— JJ  1584*. 

1615* 
/ind/rosp.— AA2213*,2220* 
Andira  fraxinifolia  Benth.— AA  2296 

Andira  lewisii  R.T  Penn.— JJ  1 637*,  1 920* 

eou/i/n;asp.—WT  13361 

Bauhinia  aff.  forficata  Link  subsp.  forficata — AA 
2462;  PF  1 096;  WT  13141 

Bauhinia  grondifolia  (Bong.)  Steud. — JJ  1580* 

Bauhinia  integerrima  Mart. ex  Benth. — AA  2592; 
AC  6838;  JJ  1533 

Caesalpinia  echinata  Lam. — AA  2228";  JP  343 

Caesalpinia  ferrea  Mart.— AA  4269 
Caesalpinia  pluviosa  DC.  var.  paraensis  (Ducke) 

G.RLewis— AA  4136;  JP  215;  WT  12134 

Caesalpinia  pluviosa  DC.  var,  peltophoroides 

(Benth.)  G.P  Lewis— JP  201 

Canavalia  sp.— AA  2450;  AC  6852;  JP  347 

Centrolobium  tomentosum  Guillem.ex  Benth. — 

LM2377;WT  11906 

Chamaecrista  sp. — JJ  1509 

Copaifera  lucens  Dwyer— JJ  1 672*,  2393*,  2449* 
Cratylia  hypargyrea  Mart,  ex  Benth. — AA  2925; 

AC  6865 

Crotalaria  retusa  L. — MS  533 

Exostyles  venusta  Schott— AA  2248*;  JJ  2399* 
Goniorrhachis  marginata  Taub.  var.  bahiana 

Cowan— AA  2288;  JJ  1540;PF  1931 

Hymenaea  sp.— JJ  1 544*,  2375*,  3786* 
Hymenaea  oblongifolia  Huber  var./of//o//a  Lee  & 

Langenheim— JJ  1645*,  191 1*;  PF  1933 

/ngosp.—JJ  3829*,  3886* 
Inga  capitata  Desv.— JJ  1610",  2388*,  3853* 

/ngoedu/fs  Mart,— J  J  3893* 

Inga  marginata  \N\\\d.—n  1521, 1954*,  3839* 

Inga  striata  Benth.— AA  3760;  JJ  1  590*,  1 938* 

Inga  tenuis  (Veil.)  Mart.— JJ  3899* 
Lablab purpureas  (L.)  Sweet— WT  1  2391 

Lonchocarpus  cultratus  (Veil.)  H.  C.  Lima— WT 

1 1 790* 

Machaenum  sp.  1— JP  217;  LM  2382 

Machaerium  sp.2— WT  1 1  775*,  1 1  778* 
Machaerium  angustifoliumVog. — AC  6706 

Mucuna  urens  (L.)  DC— PF  1 641 

Peltogynepauciflora  Benth.— AA  2231  *;JJ  1 595* 

Piptadenia  sp.— JJ  3828*,  3865* 
Piptadenia  killipi  J.R  Macbr.  var.  cacaophila  G.R 

Lewis— JJ  3802* 
Piptadenia  moniliformis  Benth. — JJ  1682* 

Platycyamus  regnellii  Benth.— AA  371 8;JJ  1 644*, 

2372* 

Preracarpus  fo/in;  Vahl—JJ  1679*,  3785*,  3793* 

Plathymenia  reticulata  Benth.— AA  4270 
Pseudopiptadenia  bahiana  G.P  Lewis  &  M.  R 

Lima— JJ  3741*,  3753* 

Schizolobium  parahyba  (Veil.)  Blake — JJ  2333* 
Senna  macranthera  (Collad.)  H.  S.  Irwin  & 

Barneby— AA  291 1;JJ  3907*;JP  340 
Swart/ia  macrostachya  Benth.  var.  nedelii  R.5. 

Cowan— AA  221 0*,  2924;  JJ  3727 

Swartzia  simplex  (Sw.)  Spreng. var.oc/iDOceo  (DC.) 

R.S.  Cowan— AA  3713;  JJ  2448*;  PF  1 205 

Zollernia  sp.— AA  2227*;JJ  3804* 

GESNERIACEAE 

Codonanthe  sp.— PF  1644 

Dalbergaria  sanguinea  (Pers.)  Steud. — AA  2308, 
2912 

Nematanthus  sp.  nov.~-  AA  291 3 

Sinningia  barbata  (Nees  &  Mart.)  Nichol5---AA 
2352;JJ2091;WT  11747 

HELICONIACEAE 

Heliconia  aemygdiana   Burle-Marx   subsp. 

oemygd/ana— HP  27;  5S  1018;WT  13364 
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Heliconici  ep/scopfl//s  Veil —AC  6847;  WT  1 1899, 
12138 

Heliconia  psittacorum  L.  f. — AA  372 1 

Heliconia  spathocircinata  Aristeg.— HP  02;  JJ 
3924;  WT  12136 

ICACINACEAE 

Citronella  paniculota  (Mart,)  R.  A.  Howard — AA 

2892;  LM  2396;  PF  1206 

LAMIACEAE 

Lamiaceae  sp. — AA  2576 

Ocimuni  gratissirvum  L  — AA  3750;  LM  2398 

Vnexonnocensis  H.B.K.— JJ  1593*,  2446* 

LAURACEAE 

Lauraceaesp.  1— JJ3906''- 

Lauraceae  sp,  2 — JJ  3769* 

Lauraceae  sp,  3 — JJ  2473* 

Aniba  firmula  (Nees  &  Mart,)  Mez— AA  2347;  JJ 

1945*,  2336* 

Cryptocarya  aschersoniana  Mez — AA  2226*;  JJ 

2104,2351* 

Ocotea  sp.  1  — JJ  1 694* 

Ocotea  sp.2— AA  2887;  JJ  3824* 

Ocofeasp.3— JJ2466* 
Ocotea  divaricata  (Nees)  Mez-  -LM  2378 

Ocotea  elegans  Mez— JJ  1 668*,  3808* 

Ocotea  indecora  (Schott)  Mez— JJ  1 935*,  3789*; 
WT  1 1 884 

Ocotea  macrophylla  (Meisn,)  Mez— JJ  2392" 

Ocotea  puberula  (Rich.)  Nees— JJ  2454* 

LECYTHIDACEAE 

Cariniana  sp. — PF  1  182 

Canniana  legalis  (Mai  l.)  Kuntze— JJ  1 630*,  1 527, 

2421* 
Lecythis  pisonis  Cambess. — JJ  1 622* 

LILIACEAE 

Haqeiiboihia   brasiiiensis    (Nees    &    Mart.) 

Ravenna— JJ  2094 

LOASACEAE 

Loasa  parviflora  Schr'ad.     JJ  3931;  WT  1  1820, 
11913 

LOGANIACEAE 

Strychnos  sp.— PF  1649 

LORANTHACEAE 

Slnithanthus  sp.— AA  2632 

LYTHRACEAE 

Cuphea  sp.-  -AA4146 

MALPIGHIACEAE 

Malpighiaceae  sp.  1— JJ  1687" 

Malpighiaceae  sp,  2 — AA  221 5* 
Banisteriopsispatula  B.Gates— AA  3722;JJ  3934; 

JP189 

Byrsonima  cocaop/i/7o  W.R.Anderson— AA  2286; 
JJ  1499;  PF  1217 

Dicella  bracteosa  (A.  Juss.)  Griseb.— AA  2703, 

321  7;  PF  1989 

Heteropterys  sp.  nov,— AA  32 1 8;  JJ  1 893 

Heteropterys  bicolor  A.  Juss.-'AA  2710;  JJ  1883, 
3978 

Heteropterys  coleoptera  A.  Juss. — JJ  1560";  PF 1932 

Heteropterys  leschenaultiana  A. Juss. — WT  1 2 1 99 

Heteropterys  nordestina  Amorim — AA  2199* 

Hiraea  sp.  nov.— JJ  3878*;  PF  1668 

Mascagnia  rigida  (A.  Juss.)  Griseb.— AA  41 27;WT 
11954 

Mascagnia  sepium  (A.  Juss.)  Griseb. — PF  1869 

Stigmaphyllon  cavernulosum  C,  Anderson — AA 
2469,  292 1;PF  1930 

Tetrapterys  acutifolia  Cav.— AA  2699;  JJ  1 880;  PF 
1963 

Tetrapterys  crispa  A.  Juss.  — AA  291 9 

MALVACEAE 

Byttneria  catalpaefolia  Jacq.— JP  341 ;  PF  1 948 

Cavanilleslaarborea  (Willd.)  K.Schum.— AA  2467; 

JJ  1653* 
Ceiba  ventricosa  (Nees  8^  Mart.)  Ravenna — AA 

2373;JJ  2472*,  3740* 
Enotheca  macrophylla  (K.  Schum.)  A.  Robyns — 

AA3765*;JJ  3809*,  3831* 
Guazuma  ulmifolia  Lam. — JJ  1508 

Luehea  cymulosa  Spruce  ex  Benth. — AA  3768*; 

JJ  3838*,  3882* 
Quaranbeapendulillora  K. Schum.— AA  2908;  HP 

23;  JJ  2443* Sfercu/iacu/705o(VelL)Taroda--AA  2222*,  2229* 

Triurvfetta  semitriloba  Jacq. — JP  344 

Utenalobata  L.  -AA4140;PF  1867 

MARANTACEAE 

Calathea  sp.]-'WJ  13336 

Calathea  sp.  2— PF  1952 

Calathea  brasiliensis  Kdrn.- AA  2897;  PF  1 959 

Calathea  oblonga  (Mart.)  Kdrn.- AA  3745;  JJ 
4047;  PF 1093 

Calathea  cf.  rotundifolia  Poepp.  &  Endl — AA 
3705 
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Calathea  cf.  mfibarba  Fenzl— AA  2470;  JJ  3921; 
PF  1582 

Calatheo zebnna  LindL— PF  1986;WT  11 810 

Ctenanthe  sp.~AC  7139 

MafantaarundinaceaL—AA4]45;])  1739,2088 

Maranta  bicolor  Ker  GawL— AA  2356,  2895;  WT 

Stromanthe  porteana  Griseb, — JJ  1  700;  WT 
13373 

Stromanthe schottlana  [Korn.)  Fichler — AA2293; 
PF1085,  1993 

MELASTOMATACEAE 

Bertoloniacarmoi  Baumgratz— AA  2318;JK439; 
WT  10232 

Leandra  lonopogon  (Mart.)  Cogn. — AA  2325;WT 
11824,13325 

Leandra  reversa  (DC.)  Cogn.— AA  2324;WT  1 3344 

MIconia  sp.— JJ  3885* 

Miconia  calvescens  DC— JJ  2457*,  3912* 
Miconia  centrodesma  Naudin — AA  2889 

Miconia  nervosa  (Sm,)Triana — JJ  1495 

Mer/ania  cf.  tetramera  Wurdack — JJ  3929 

Mounri  chamissoana  Cogn. — AA  2891 

Pleiochiton  sp.  nov. — JJ  3916 

MELIACEAE 

Meliaceae  sp.--JJ  1669*,  3751* 

Cedreia  odorata  L,— JJ  2475* 

Guarea  guidonia  (L.)  Sleumer — JJ  3909* 

Guarea  l<unthiana  A.  Juss.— AA  2247*;  JJ  1572, 

2337* Guarea  macrophylla  Vahl  subsp. pachycarpa  (C. 

DOT.D.Penn.— AA268r;JJ  1732;JP  188 

Triciiilia  sp.  1— JJ  1692*,  3783*;  JP  199 

Tricliilia  sp.  2— JJ  381  7*,  3864* 

rr/c/i/7,'a  sp.  3— JJ  1640*,  38 13* 

rr/c/i;7/asp.4— PF  1216 

Tncliilia  blanchetii  C.  DC— WT  1 1 964 

Tricliilia  casaretti  C  DC— JJ  1865;  WT  1 1875, 
13133 

Tricliilia  elegans  A.  Juss.  subsp.  richardiana  (A. 

Ju55.)TD.Penn.— JP350;PF1973;WT11912 

Trichilia  florbranca  T  D.  Penn.- AA  2583;  PF  1 666, 
1927 

Tricliilia  marliana  C  DC— JP  349;  WT  1 1952, 
11732 

Tricliilia  pleeana  (A.  Juss.)  D.  DC— AA  2295;  JJ 

2401*;JP  167 

Trichilia  pseudostipularis  (A.  Juss.)  C  DC — AA 

2241*,  2372;  HP  09 

Trichilia  silvatica  C  DC— AA  2674*;  JJ  3742*;WT 
11733 

MENISPERMACEAE 

Menispermaceae  sp. — PF  1587 
Chondodendron     microphyllum      (Fichler) 

Moldenke— AA  2888;  PF  1 090, 1 662 

Odontocarya  sp.— PF  1089 
Orthomene  schomburgkii  (Miers)  Barneby  & 

Krukoff— WT12197 

MOLLUGINACEAE 

Mollugo  verticillata  L.— WT  1 1883 

MONIMIACEAE 

Mollinedia  sp.—Pf  1200 

Mollinedia  selloi  (Spreng.)  A.  DC— WT  1 3333 

MORACEAE 

Brosimum  cf.  glaziovii  Taub. — WT  1 1 752* 

Brosimum  guianense  (Aubl.)  Huber — JJ  1627*, 

1946* 

Clarisia  ilicifolia  (Spreng.)  Lanj.  &  Rossberg — JJ 

1 479,  3891  *;PF  1204 

Glarisia  racemosa  Ruiz  &  Pav.— JJ  1589*,  1609* 

WT  117943* Dorstenia  bahiensis  Fisch.  &  CA.  Mey.— JJ  1 537 
PF  1657;WT11739 

Dorstenia  cayapiaVeW. subsp. cayapia — AC  671 0 
WT  11957 

Dorstenia  contensis  Carauta  &  C  C  Berg — WT 
11908 

Dorstenia  turneraefolia  Fisch.  &  CA.  Mey. — AC 
6851;JJ  1706;PF  1648 

F;cL/5sp.— JJ2341* 
Ficusgonietleira  Kunth  &  Bouche— AA  2280*;  JJ 

1534 

Ficus  mexiae  Standi. — JJ  3870* 

Ficus  nymphaeifolia  Mill. — JJ  3760* 
Madura  tinctona  (L.)  Steud.- JJ  1 887;  JP  2 1 4;  PF 

1645 

Naucleopsis  oblongifolia  (Kuhlm.)  Carauta — JJ 

1555*,  1658*,  2432* 

Pseudolniedia  macrophylla  Trecul — JJ  1899*, 

1941*,  2389* Sorocea  guilleminlana  Gaudich. — JP  212;  LM 
2141;PF 1577 

MYRISTICACEAE 

Virola  gardnen  (A.  DC)  Warb.— AA  3786;  JP  1 70, 
203 

MYRSINACEAE 

Ardisia  semicrenata  Mart. — LM  2 1 36 
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Cyb/onf/](issp— AA2317 

Myrsineumbellata  Mart  — JJ  2381*, 2397*,  2470" 

MYRTACEAE 

Myitaceciesp.  1— AA2665* 

Myrlaceae  sp.2— JJ  2438* 

Calyptranthes  sp.~~]i  1  586",  3764*;  PF  1076 

Campomanesia  guaviroba  (DC.)  Kiaersk. — JP  208 

Eugenia  sp.  1  — JJ  1 673*,  1 907*,  2436* 

Eugenia  sp.2— n  3745*,  3788*;  PF  1075 

Eugenia  5p.3— AA  2281*,  3736*,  2704 

Eugenia  sp. 4— n  1614*,  2367*;WT  11776" 

Eugenia  sp.  5—]}  3762*,  3895*;  WT  13394 

Eugenia  sp.  6— n  1616*,  3884* 

Eugenia  sp.  7 -JJ  1 520, 3768*,  3840* 

fugen/osp.B— AA2208*;PF  1937;WT  11757* 

Eugenia  sp.9— JJ  1 588*,  1 943*,  3799* 

Eugenia  sp.  10— AA  3724*;  WT  13331 

Eugenia  sp.]  1— WTl  1879 

Eugenia    cf.   beaurepaireana    (Kiaersk.)    D. 

Legrand—JJ  2411*,  3872* 

Eugenia  cf.  candolleana  DC,  -  AA  2 1 90*,  2250*; 

JJ2355* 
Eugenia  cf.  flamingensis  0.  Berg — AA  2907;  AC 

6701;  JJ  2387* 

Eugenia  itapemirimensis  Cambess. — AA  2331; 
WT  11828,13335 

Eugenia  mandioocensis  0.  Berg — JJ  3819*;  PF 
1102;WT  13329 

Eugenia  cf  moraviana  0.  Berg--JJ  1 697*,  2352*; 
JP  175 

Eugenia  platyphylla  O.  Berg  -AA  2590, 2689;  AC 
6686 

Eugenia prunifoniiis  Cambess. — JJ  3863*,  3900* 

Eugenia  aff.  suicta  Kiaersk. — PF  1943 

Marlierea  sp.— JJ  1675*,  1688*,  2465* 

Marlierea  d.regetiana  O.Berg — AA  22 18*,  2251*; 

JJ  2462* 
Marlierea  cf  strigipes  0.  Berg— JJ  3847*,  3848*, 

3859* Marlierea  cf.  tonientosa  Cambess.    -JJ  2442*, 

2467* Myrcia  sp.  1  — AA  3793;  PF  1  588 

Myrcia  sp.  2— AC  6829;  PF  1 088 

A^yrc/a5p.3— WT  11758* 

Myrcia  acuminatissinia  0.  Berg — AC  6850;  JJ 

1922*;  PF  1186 

Myrcia  bicolor  Kiaersk.— AC  6829;  JJ  161  7*,  2409* 

Myrcia  fallax  (Rich.)  DC— JJ  3795*,  38 15*,  3845* 

/Wyrc/or/osp.— AA221  1*;  II  3758":!  M2149 

Myrciaria  floribunda  (Willd.)  O.Berg— AA  2237*, 

3855 ";JJ  3772* 
Plinia  sp.— JJ  1 49 1 , 1 869;  WT  13135 

Plinia  grandifolia  (Mattos)  Sobral — JJ  2361*, 

3752*,  38.54* Plinia  rivularis  (Cambess.)  Rotman — AA  2626 

NYCTAGINACEAE 

Andradca  llunbunda  Allemao— AA  2294;  JJ 

1 686* 

Bougainvillea  spectabilis  Willd. — PF  1 655 

Guapira  laxiflora  (Choisy)  Lundell— AA  23 1 1  ;WT 
11885,13323 

Guapira  opposita  (Veil.)  Reitz— AA  2253*;  JJ 

1674*,  3777* 
Guapira  venosa  (Choisy)  Lundell   -JJ  1567*, 

1611*,  3823* Ramisia  brasiliensis  Oliv.— JJ  1507;  JP  216;  WT 

6822 
OCHNACEAE 

Ouratea  decipiensJiegh. — HP  33;  PF  1966 

OLACACEAE 

Heiitena  peiianlbomega  (Veil.)  Sleumer— AA 

2675*;  JJ  2464*;  PF  1185 

Tetrastylidiuin  grandifolium  (Baill.)  Sleumer — JJ 
1516;JP168;PF  1072 

OLEACEAE 

Chioikintini^.  sp.  -JJ  1652", 2459* 

OPILIACEAE 

Agonandra  exceha  Griseb.— AA  2598;  JJ  2476*; 
PF  1 647 

ORCHIDACEAE 

Aciunthera  sp. — ES  307 

Anathallii  rubens  (LindL)  Pridgeon  8;  M,  W. 

Chase— ES  303 

Bulbopliyllum  sp.  1  — ES309 

Bulbophyllurv  aff.  ipanemense  Hoehne — JJ  1480 

Catasetum  luridum  (Link)  Lindf— PF  1988 

Cattleya  wameri  T  Moore  ex  Warner — PF  1 870 

Ghytroglossa  niarileoniae  Rchb.  f — PF  1656 

Gyclopogon  congestus  (VelL)  Hoehne — AA  3698 

Lockhartia  aff /un/fera  (Lindl.)  Rchb.f— PF  1212 

Gongora  quinquenervis  Ruiz  &  Pav. — JJ  4051 

Microchilus  lamprophyllus  (Linden  &  Rchb.  f) 

Ormerod— JJ  3733, 4044;  PF  1 580 

Miltonia  flavescens  LindL— AA  4137;  JP  68 

Notylia  heniitricha  Barb.  Rodr.— AA  2609 

Octonicria  sp. — JP  50 
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Oeceoclades  maculata  (Lindl.)  Lindl. — AA  2357; 
AC  6824 

Oncidium  barbatum  Lindl. — JJ  3738 

Phymatldium  tillandsioides  Barb.  Rodr. — WT 
11804 

Pleurothatlis  sp.^Pf  1865 

Pleurothallis  hypnicola  Lindl.— JJ  1 703, 1  747;WT 
11896 

Prosthechea  aemula  (Lindl.)  W.E.  Higgins     AA 
4138 

Prosthechea  fragrans  (S\N.)\N.\i.\-\\gg\f\s — JJ  1482, 
1740 

Sarcoglottis  grandlflora  Kiotzsch — PF  1661;  RO 
743 

Schomburgkia  crispa  Lindl. — JJ  4262 

Stanhopea  sp.— WT  1 3349 

Xylobium  variegatum  (Ruiz  &  Pav.)  Garay  & 

Dunst.— JJ  1524 

OXALIDACEAE 

Oxalis  alata  Mart,  ex  Zucc— AA  2303;  JJ  1857; 
PF  1081 

Oxalis  debilis  Kunth— AA  41 44 

PASSIFLORACEAE 

Poss/77orasp.— JJ2106 

Passiflora  contracta  Vitta— JP  1  74;  WT  1  1  720, 
13351 

PHYLLANTHACEAE 

Discocarpus  pedicellatus  Fiaschi  &Cordeiro--AA 

2682";  PF  1672;WT  11750* 

Margantaria  nobilis  L.  L— AA  3699;  WT  1 0852, 
11914 

PHYTOLACCACEAE 

Gallesia  integrifolia  (Spreng.)  Harms — JJ  3877*; 

LM2402;WT  11770* 
HiHerialatifolia  (Lam.)  H.Walter— AA  3780;HP  1 1 ; 

PF  1101 

Petivena  alliacea  L.— HP  04;  J  J  1  749 

Phytolacca  dioica  l.—JP  206; n  1665 ",1693" 
Rivlna  humilis  L.— AA  2289 

PICRAMNIACEAE 

Picramniaglazioviana  Engl. — WT  1 1902 

Picramnia  ramiflora  Planch.— AC  6690;  JJ  1515, 
1705 

PIPERACEAE 

Peperomia  sp.  1  — JJ  1  761 

Peperomia  sp.  2— JJ  1  760;  PF  1 21 0 

Peperomia  atata  Ruiz  &  Pav.— AA  2623;  PF  1 965 

Peperomia gardneriana  Miq. — AA  2290; AC  6857; PF  1983 

Peperomia  glabella  (5w.)  A.  Dietr.— JJ  1730;WT 
13347 

Peperomia  magnoliifolla  (Jacq.)  A. Dietr.    -JJ  1 754 

Peperomia  rhombeaP.u'\z  SiPav. — AA  2465,3746; 
JJ  1875 

Peperomia  serpens  (Sw.)  Loudon — JJ  1763 

Peperomia  trichocarpa  Miq. — AA  2445 

Peperomia  urocarpa  Fisch.&C.A.Mey. — AA2355, 
2448;  PF 1183 

Piper  amalago  L— PF  1 946;  WT  13372 

Piper  amplum  Kunth— AA  2302;  HP  25;  JP  166 

P/perco/denseC.DC.—WT  11 827;  13345 

Piper dilatatum  Rich.— PF  1651 

Piper  miguelianum  C.  DC— AA  2591,  4123;  PF 
1922 

Piper obliquum  Ruiz  &  Pav.— WT  1 1826, 13324 

Piper  umbellatum  L.— AA  2376;  PF  1658;  WT 
11725 

POACEAE 

Atractantha  sp.  1— WT  1 1903 

Atractantha  sp.  2— WT  1 3334 

Digitaria  cillaris  (Retz.)  Koeler— WT  1 1 95 1 

Eremitis  sp. — J  J  4041 

Ichnanthus  hirtus  (Raddi)  Chase— WT  11901, 
13380 

Ichnanthus  umbraphilus  Renvoize — WT  1 1  726, 
11905,13376 

Lasiacis  ligulata  Hilchc.S  Chase — AA  2607 

Merostachys  sp.  1  —  WT  1 1 800 

Merostachys  sp.  2— WT  1 3330 

Olyra  latifolia  L.— JJ  1 860;  WT  1 1  744, 1 2394 

Opiismenus  hirtellus  (L.)  P  Beauv.— JJ  3730 
Pharus  latifolius  L,— AA  2893 

Pharus  lappulaceus  Aubl.— WT  1 1907 
Raddia  brasiliensis  Bertol. — JJ  2089 

Raddlaportoi  Kuhlm.— WT  1 1  942 

Sucrea  monophylia  Soderstr.- AC  6821;JJ  1487 

POLYGONACEAE 

Coccoloba  sp.— AA  2263* 
Coccoloba  declinata  (Veil.)  Mart.— AA  2709,3747; 

JJ  2453* 
Coccoloba  oblonga  Lindau — JJ  1489 

Ruprechtia  sp.  1  — JJ  3759*,  3820*,  3825* 

/?tiprec/ir/asp.2— AA2618 

PROTEACEAE 

Roupo/o  sp.— J  J  3911* 
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PUTRANJIVACEAE 

Drypetes  sessHifloni  Aliemao— AA  2292, 2581 ;  JJ 
1955 

QUIINACEAE 

Quiina  qiaziovii  Engl. — WT  1 1  727 

RAFFLESIACEAE 

Pilostyles  sp.— AA  2898 

ROSACEAE 

Pmnus  selbwii  Koehne—AA  2274*;  JJ  3910"";  PF 
1586 

RUBIACEAE 

Aheis  llonbunda  Schotl— AA  2605;  LM  2394 

Amaioua  sp.— JJ  3888* 

Amaioua  gulanensis  Aubl. — WT  11816 

Bathysacuspidata  (A.St.-Hil.)  Hook.f.— AA  2886; 
JP  1 91  ;WT  13366 

Borreria  pulchristipula  (Bremek.)  Bacigalupo  &  E. 

LCabral— JJ3933 

Coussarea  bahiensis  Mull,  Arg,— AA  2329,  2350; 
JJ  3919,4046 

Faramea  hyacinthina  Mart,— AA  371 1;  JJ  3977; 
PF  1991 

Forameoo//g(:jn//iriMiill.Arq.— AA3735;JJ4049; 
PF  1863 

haramea  rivularis  Gardner   -AA  2906;  JJ  4043 

Guettarda  viburnoides  Cham.  &  Schltdl. — JJ 

3830* Hamelta patens  Jacq.— AC  6699;HP  28;JP  196 

Hoffmannia  peckii  K.  Schum. — AA  2453 

/xorasp,— WT13132 

Posoqueria  latifolla  (Rudge)  Roem.&  Srhuit. — AA 
246 1;  AC  6864;  JJ  3732 

Psychotria  sp  —  Pf  1979 

Psyc/iorr/(3co/oraffl(Roem.&Schult.)  Mull. Arg. — 
AA  2330, 2900;  AC  6697 

Psychotria  deflexa  DC— WT  13327 

Psychotria  ostreophora  (WernharTi)  C.M.Taylor— 
AC  6697 

Psychotria  phyllocalymnoides  Mull.  Arg.— WT 
13326 

Psychotria  platypoda  LlC— AA  2338;  WT  13319 

Psychotria  raceniosa  {Aub\.)  Raeusch. — AA  2353; 

JJ2371* 
Psychotria  tenuilolia  Sw.— AA  2884;  JP  200;  PF 

1976 

Randia  armata  (Sw.)  EX.- AA  2905;  PF  1 1 93;WT 
11724 

Randia  spinosa  (Jacq.)  Karst.— AA2587;JJ  1501; 
PF  1199 

Rosenbergiodcndron  sp.  nov.— JJ  4042 

Rudgeosp.l—JJ  3875*, 3935 
Rudgea  sp.  2— AA  3704, 3743 

Rudgea  aff.crassifolia  Zappi  &  E.Lucas — PF  1985; 
WT11917 

Rudgea jasnninoides  {Cham.)  Mull.  Arg. — AA2316; 
JJ4045;WT  11825 

Simira  glaziovii  (K.  Schum.)  Steyerm. — JJ  3846*, 

3883* 

S;>7i;ra  viridiflora  (Allem.&  Saldanha)  Steyerm. — 

AA2217*;JJ  1684*,  2376* 
RUTACEAE 

AInieidea  rubra  A.  St.-HiL- AA  3744;  JK  763;  WT 
11893 

/\ngosf(;rabracfeofo(Nees&Mart,)Kallunki  -AA 
2374;  J K  758 

Conc/iocarpus  sp.—AC  6835; LM2399;WT  13390 
Conchocarpus  adenantherus  (Rizzini)  Kallunki  & 

Pirani-AA  2603, 2624;  JK  764 

Conchocarpus  cuneifoiius  NeesS  Marl. — JK  752; 
PF  1977;WT  11890 

Conchocarpus  diadeniatus  Pirani — AA  2601 

Conchocarpus  fontanesianus  (A.St.-Hil.)  Kallunki 
&  Pirani— AC  6708 

Conchocarpus  macrophytlus  (J.C.Mikan)  Kallunki 

&  Pirani     -AA  2602, 2708;  AC  6692 

Erythrochiton  brasiliensis  Nees  &  Mart.— AA  2692; 
JJ  1702,1873 

Metrodorea  nigra  A.St.-Hil.     JJ  1481;WT  10851, 
11729 

Neoraputia  sp,  nov.— AC  6855;  JJ  1 478;  EM  2395 

I'llocarpus  sp.--    PF  1974 

Pilocarpus  riedelianus  Engl.— WT  681 8, 1 1 894 

Rauia  resinoia  Nees  &  Mart.- WT  1 1 886, 1 1 888, 

13371 

Zanthoxylurn  acuminatum  (Sw.)  Sw. — JJ  2390*, 

2484,3784* Zanthoxylurn  fagara  (E.)  Sarg.— JK  438;  LM  2383 

Zanthoxylurn  gardneri  Engl. — WT  1 3382 

Zanthoxylurn  nemorale  Mart. — JJ  1 655* 
Zanthoxylurn  rhoifolium  Lam. — JJ  2105;  WT 

10865 

SALICACEAE 

(kmara  sp.— JJ  1618*,  2330*; WT  1 1 763* 
Banara  kuhlmannii  (Sleumer)  Sleumer — AA 

6689;  JJ  1606*;WT  12530 

Casearia  sp.  1  — AA  232 1 ;  JJ  381 8* 
Casearia  sp.  2— JJ  1 506;  PF  1 944 

Casearia  decandra  Jacq.— JJ  3901  *,  3908* 
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Caseana  melliodora  Eichler— JJ  1594*,  2342*;  JP 
197 

SAPINDACEAE 

Sapindaceaesp— AA3707;JJ  1908 

Allophylus  leucoclados  Radlk  — WT  1 3328 

Allophylus  d.leucophloeus  Radlk— AA  2625;  AC 
6848;  WT  13387 

Allophylus  sericeus  (CambessO  Radlk. — PF  1211 

Averrhoidium  gardnenanum  Baill.-  HP  05;  WT 
11922 

Cardlospermum  integerrimum  Radlk. — AA  2297; 
WT  1  3396 

Cupania  bracteosa  Radlk. — JJ  3841* 

Matayba  sp.— JJ  1 662*,  2365*,  2400* 

Melicoccus  sp,— AA  2223*;  JJ  1553*,  1908 

Pau///n/osp.— AA2201* 
Paulllnia  revoluta  Radlk.— AA  2482 

Scyphonychium  multiflorum  (Mart.)  Radlk. —AA 

2261  *;JJ  1583*,  1932* 

Serjania  sp. — AA  3732* 

Serjania  caracasana  (Jacq.)  Willd. — AA  2666";  AC 
6814 

Serjania  clematidifolla  Cambess.-  -AC  681 3;  WT 
12198 

Serjania  laveolata  Radlk.— JJ  2099;  LM  2373 

Talisiacerasma  {Ben±.)  Radlk.— JJ  2095,2482;PF 
1187 

Thinouia  sp. — JP  21 1 

Urvillealaevis  Radlk.— AC  6833;  JJ  2101 

SAPOTACEAE 

Sapotaceae  sp.  1  — AA  2265*,  2335;  JJ  1 654* 

Sapotaceae  sp.2— PF  1928 

Chrysophyllum  sp. — JJ  1574* 

Chrysophyllum  flexuosum  Mart.— JJ  2384*,  3807* 
Chrysophyllum  gonocarpum  (Mart.  &  Eichler) 

Engler— JJ  1 529;  PF  1 1 98;WT  1  2 1 90 

Chrysophyllum  lucentifolium  Cronq. — JJ  2410*, 

2480*;WT11755* 

Chrysophyllum  subspinosum  Monach. — JJ  2428* 

Diploon  cuspidatum  (Hoehne)  Cronq. — JJ  1 63 1  *, 

2423*,  3856* 

Eccllnusa  ramlflora  Mart. — JJ  391  3* 

Manill<ara  longifolia  (A.  DC.)  Dubard— AA  2269* 

Poufer/cjsp.  1— JJ  3797* 

Pouteria  sp. 2— JJ  1 587*,  1 620*,  241 5* 

Pouteria  sp.3— JJ  233 1*;WT  13340 

PourenGsp.4— JJ  1561",  2461" 

Pouteria  sp.  5— JJ  1 597*,  2463* 

Pouteria  aff.  bangii  (Rusby)  T  D.  Penn.— JJ  1514, 

3765* 

Pouteria  bapebaJ.D.Penn—n  2362*;WT  1 1 785*, 

1 1 789* 

Pouteria  butyrocarpa  (Kuhlm.)  T  D.  Penn. — AA 

2224*,  2275*;  JP  165 

Pouteria  aff.hispida  Eyma— JJ  2364*,  2414* 

Pouteria  aff. macrophylla  (Lam.)  Eyma — JJ  3837*; 
PF1924 

Pouteria  procera  (Mart.)  T.  D.  Penn. — JJ  1676*, 
1918*;JP198 

Pouteria  reticulata  (Engl.)  Eyma— AA  2700*;  JJ 

1598*,  1629* 
Pradosia  lactescens  (Veil.)  Radlk.— JJ  1648*, 

2396*;WT11730 

Sarcaulus  brasiliensis  (A.  DC.)  Eyma — JJ  1 939*, 
2350*,  2483 

SIMAROUBACEAE 

Picrasma crenata  (Veil.)  Engl— WT  1 1919 

SIPARUNACEAE 

Bracteanthus  atlantlcus  Jangoux — JJ  1930*, 
2427*;  J  P  164 

5MILACACEAE 

Smilax  sp.]  -WT  13384 

5m/7axsp.2— PF  1926 

Sm/7a>r5p.3— PF  1957 

SOLANACEAE 

Acnistus  arborescens  (L.)  Schltdl.— AA  3798;  JJ 
2100 

Aurelianafasciculata  (Veil.)  Sendtn.var. /ong//b/;a 

(Sendtn.)  Hunz.  &  Barboza— JJ  1512,  1731, 
1868 

Capsicum  frutescens  L — AC  6863 

Cestrum  sp.  1  — JJ  2378; WT  1 1 924 

Cesfrum  sp.  2— WT  13392 

Cesm/m/oewgotumSchltdl.—AA  2477, 3748;  AC 
6815 

Datura  suaveolansHumb. &  Bonpl. ex  Willd. — AA 
2336 

Solandra  longifloralussac—n  1535;WT  11877 

Solanum  sp.  1— JJ  2407*; WT  13381 
Solanum  sp.2 — JJ  1486 

5o/onumsp.3— AA2621 

Solanum  alternato-pinnatum  Steud. — AA  291 5 

Solanum  bahianum  S.  Knapp — AA  2351 

Solanum  caavuranaMeW. — WT  1 191 1 

Solanum  depauperatum  Dunal — AA  2468;  AC 
6818 

Solanum  hexandrum  Veil.— AA  2706;JJ  1  743;  PF 
1987 

Solanum  melissarum  Bohs — JJ  3890* 
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Solarium  megalonyx  Sendtn. — AA  2475:  AC 

6834;  PF 1 990 

Solanum  ovunhfringillae  (Dunal)  L.  Bohs — JJ 

1492,1892,2391" 

Solainim  pciniculatuni  L-- AA  2579 

Solanum  d.pamlum  Bohs— JJ  4050; 5S  1 002; WT 
13322 

So/onum  pens/7e  Sendtn— AA  2249",  2326, 291 4 

Solanum  robuslum  H.L.Wendl.— WT  1 1821 

Solanum  swan/ianum  Ropm.&  SchulL — HP  24 

STYRACACEAE 

Sfyf(7,vsp,-  -JJ  1559* 

THEOPHRASTACEAE 

Clavija  caloneura  Mart.  &  Miq.— AC  6702;  LM 

2405;WT  13138 

THYMELAEACEAE 

Daphiiopsis  sp.nov. — AA  2334 

Daphnopsis  racemosa  Griseb. — LM  2397 

URTICACEAE 

Boehmeria  sp. — WT  1  3341 

Cecropia  glaziovli  Snethl. — JJ  1913* 

Cecropia  hololeuca  Miq. — JJ  1579* 

Cecropia  lyratiloba  Miq.— AA  3769";  JJ  2335*, 

2374* 
Coussapoacurronii Blake-  -JJ  1931*;WT  1 1766", 

11769" 
Myriocarpa  cordifolia  Liebm,— JJ  1493, 3827 

Pilea  pubescens  Liebm.— JJ  1735;JP  345;  W I 
13375 

Pilea rhizobola  Miq.-  AA  23 14;  HP  20; WT  13355 

/Jrera  bocc//era(L.)Gaudich.—JJ  1753;JP56;WT 
12392 

Urera  caracasana  (Jacq.)  Griseb. — AA  2298;  JJ 
1 504;  J P  346 

Urera  mim  (Veil.)  Miq,— JP  187 

VERBENACEAE 

Aeglphila  cf.  sellowiana  Cham. — LM  2381 

Aeglphila  vltelliniflora  Klotzsch  ex  Walp.— AA 
2920;  FF  3404;  J  J  1884 

Cassella  sp.- AA  2594 

CasseliaveronlcaefoliaCham-  JJ  1756, 1855; PF 
1954 

/  antana  camara  L.—  MS  536 

VIOLACEAE 

/^mp/);rf/-!ox'/of//o//aMart.—  AA2614;JJ  1621  ",1891 

tlybanthus  cf. brevicaulis  (Mart.)  Baill.— AA  2301 

Noissetia  orchidiflora  (Rudge)  Ging. — SS  1021; 
WT  13343 

VITACEAE 

Lissusnobilis  Kuhim,— JJ  2700;  JP  195 

Cissus  verticillata  (L.)  Nicolson  &  C.  E.  Jarvis— AA 

2926;  PF 1860 

ZINGIBERACEAE 

Renealmiaalpinia  (Rottb.)  Maas- JJ  1490 

PTERIDOPHYTA 

ASPLENIACEAE 

Antigramma  balansoe  (Baker)  Sylvestre  &  RG. 

Windisch-   AA2615;AS8171;JJ  1881 

Asplenium  auritum  Sw. — WT  1  1900 

Asplenlum  kunzeanum  Klotzsch — AA  2320;  AS 

8201; FN  1036 

Asplenium  serratuni  L.— AS  8165;  FN  1040;  WT 
11748 

Asplenium  scandicinum  Kaulf.  -WT  13363 

BLECHNACEAE 

Bieclmum  bmervatum  (Poir.)  C.  V.  Morton  & 

Leilinger  subsp.acufum  (Desv.)  R.M.Tryon  & 

Stoize— AS8182 

Blechnum  occidentale  L.— AS  8 1 68;  FN  1 034 

CYATHEACEAE 

Alsophila  setosa  Kaulf.— IF  1491 

Cyathea  sp,— AA  2882 

Cyarhca  phalerata  Mart.- IF  1493, 1494 

DAVALLIACEAE 

Nephrolepis  d.pectlnata  (Willd.)  Schott— AS 

8174 

DENNSTAEDTIACEAE 

Dennstaedtia globulifera  (Poir.)  Hieron — AS  8189 

Saccoloma  elegans  Kaulf. — AS  8180 

Saccoloma  inaeguale  (Kunze)  Mett.— AS  8183 

DRYOPTERIDACEAE 

Didymochlaena  truncatula  (Sw.)  J.Sria. — AA  231 3, 
2368;  FN  1043 

Stigmatopteris  prionites  (Kunze)  C.Chr.— AS  81 94 

Tectana  incisa  Cav,— AA  2360, 2903,  371 6 

HYMENOPHYLLACEAE 

Hymenophyllum  cf.  hirsutum  (L.)  Sw. — AS  8214 
Trichomanes  collariatum  Bosch  -WF  1 1804 

Jrlchomanes  radicans  Sw. — AS  8159;  FN  1046, 

1047 

LOMARIOPSIDACEAE 

Flaphoglossum  sp.-  AS  8199 

Lomanopsis  marglnata  (Schrad.)  Kuhn — AA  2367 
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LYCOPODIACEAE 

Huperzia  mandiocana  (Raddi)  Trevis. — AA  2306 

MARATTIACEAE 

Danaea  elliptica  J.  5m —AS  81 8 1 ;  FN  1 039 

Maraftia  laevis  ].Sm.— AS  8187 

POLYPODIACEAE 

Campyloneurumphyllitidis  (L.)  C.  PresI, — AA  2909; 
PF  1099;WT11722 

DIcranoglossum  furcatum  J.  Sm. — AA  3706;  AS 
8176 

Microgramma  percussa  (Cav.)  E.  R.  de  la  Sola — 
AA2472;JJ  1746 

Microgramma  vacciniifotia  (Langsd.  &  Fisch.) 

Copel.— AA  2358, 2459; WT  1  3346 

Pecluma  dispersa  (Evans)  M.G.  Price— AA  3720 
Peclumaplumula  (Humb.&BonpI.exWiHd.)  M.G. 

Price— AS  81 90;  WT  121 93 

P/eope/f/s  sp.— FN  1045 

Pleopehisangusta  H.B.K.exWilld.—WT  13362 

Polypodium  bombycinum  Maxon — WT  1 21 90 

Polypodium  chnoophorum  Kunze — AA  3785 

Polypodium  monoides  Weath. — AA  2471,3714; 
WT  1  3337 

PTERIDACEAE 

Adiarnopsis  radiata  (L.)  Fee— AS  81 53 

Adiantum  cf.  abscissum  Schrad. — AA  2364;  AC 

6868;  FN  1033 

Doryopteris  sagittifolia  (Raddi)  J.  Sm. — AS  8205 

Hemionitis  tomentosa  (Lam.)  Raddi — FN  1031 

Pteris  denticulata  Sw.— WT  1 3374 

Pteris  dissimilis  (Fee)  H.Christ— AA  3700;FN  1 037; 
JJ  1870 

Pteris  propingua  J.  Agardh.— AC  6867;  FN  1 035 

SALVINIACEAE 

Azolla  caroliniana  Willd.— AS  821 1 

SCHIZAEACEAE 

Anemia  hirta  (L.)  Sw.— AS  8169 

Anemia  phyllitidis  (L.)  Sw.— AA  3796 

SELAGINELLACEAE 

Selaginelia  muscosa  Spring----AS  81 95 

Selaginella  sulcata  (Desv.)  Spring — AA  23 1 2;  AS 
8184;WT11797 

TECTARIACEAE 

Ctenitis  distans  (Brack.)  Ching— AS  81 62 

Ctenitis  falciculata  (Raddi)  Cl^ing— AS  81  73 

Ctenitis submarginalis  (Langsd. &  Fisch.)  Ching — 
AA  2362;  FN  1 038;  WT  13369 

Megaiastrum  sp.— AS  81 93, 8203 

THELYPTERIDACEAE 

Theiypteris  sp.  nov.— AA  2366, 37 1  5;  AS  8 1 60 

Thelypteris  opposita  (Vahl)  Ching— AC  6869;  FN 
1032 

VITTARIACEAE 

Polytaenium  lineatum  (Sw.)  J.Sm. — AS  8207 

WOODSIACEAE 

Diplazium  expansuni  Willd. — AS  81  50 

Diplazium  moccenianum  (Sodiro)  C.  Chr. — AS 
8185 

Diplazium plantaginifolium  (L.)  Urban — AA  2902; 
AS  8206 

Diplazium  roemerianum  (Kunze)  C.  PresL — AA 
2359;  AS  8 192 

Diplazium  turgidum  Rosenst. — AS  81 98 
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ABSTRACT 

Rattlesnake  Falls  is  located  in  the  dissected  Western  Highland  Rim  Escarpment  of  Maury  County, 

Tennessee.  The  central  ieature  ol  this  site  is  the  largest  known  watertall  on  the  escarpment  which 

falls  18  m  over  two  ledges  into  a  large  splash  |doo1  at  the  bead  ol  a  narrow,  wooded  gorge.  The  water- 
fall IS  suiToundcd  by  a  62.5  ha  tract  ol  rugged,  mostly  forested  land,  m  which  a  botanical  survey  was 

conducted  trom  February  2000  to  August  2001.  Six  hundred  twenty-seven  taxa  representing  348 

genera  and  107  lamilies  were  found;  81  taxa  (13%)  were  introduced.  Families  with  the  largest  num- 

bers ol  species  were  Asteraceac,  Poaceae,  and  Fabaceae.  County  records  (294)  increased  the  numbei' 
of  plant  taxa  of  Maury  County  to  915.  Rare  taxa  included  the  federally  threatened  species  Hdmnlh  ii.s 

eggertii  and  tentatively,  A])ios pnceana.  Species  listed  at  the  state  level  as  threatened  were  i.iliiipi 

michiganensc  and  juglans  cinerea,  and  as  special  concern  were  Castanea  denlata,  Paiuassici 

grandilolui,  Phlox pilosa  ssp.  ozM'kana,  and  S\mph\'otru  hum  oolcntangicnsc  Compared  to  H  other 
lloristic  studies  in  various  physiographic  regions  ol  Tennessee,  Rattlesnake  Falls  had  the  second 

highest  numbers  of  native  and  rare  taxa  per  ha  but  also  the  second  highest  number  of  nonnative 

taxa  per  ha. 

RESUMEN 

Las  Rattlesnake  Falls  se  localizan  en  el  Western  1  IJghland  Rim  Fscarpmcnt  del  condado  de  Maury, 

Tennessee.  La  caracteristica  principal  de  este  lugar  es  la  gran  cascada  que  cae  18  m  por  dos  repisas  en 

un  gran  estanque  de  salpicadura  en  la  cabecera  de  una  garganta  boscosa  estrecha.  La  cascada  esta 

rodeada  por  una  extension  de  tierra  accidentada  de  b2.5  ha  en  su  mayoria  forestal,  en  la  que  se  realizo 

un  estudio  botanico  desde  febrero  de  2000  hasta  agosto  2001,  Se  encontraron  seiscientos  veintisiete 

taxa  de  348  generos  y  107  familias:  81  taxa  (13%)  eran  introducidos.  Las  familias  con  mayor  numero 

de  especles  lueron  Asteraceac.  Poaceae,  y  Fabaceae.  Las  citas  del  condado  (294)  incrementaron  el 

numero  de  taxa  vegetales  del  condado  de  Maur)-  a  915.  Los  taxa  raros  mcluidos  en  las  especics 
lederalmente  amenazadas  son  Helianthus  cggcrth  y  tentativamente,  Apios  priccana.  Las  especies 

listadas  a  nivel  estatal  como  amenazadas  son  Lilium  michiganensc  y Juglans cinerea,  y  con  especial 

pvcocupixadn  Castanea  dentaltcParniissiagyandijolUi.Phht.xpihiMi  ssp. ozurktina, y  Symphyotrichum 

oolcntangiensc.  Comparado  con  otros  13  esiticlios  I  loristicos  en  varias  regiones  lisiograficas  de  Ten- 
nessee, las  Rattlesnake  Falls  tienen  el  segundo  mayor  numero  de  taxa  nativos  y  raros  por  hectarea, 

pero  solo  el  segundo  niuTiero  mas  alto  de  taxa  no  nativos  por  hectarea. 

SIDA  21(3):  1753-1780. 2005 
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INTRODUCTION 

Rattlesnake  Falls,  with  its  encompassing  tract  of  rugged,  mostly  forested  land, 

is  located  in  southwestern  Maury  County,  Tennessee.  Since  the  late  1800s,  it 

has  been  a  popular  recreational  landmark  (Garrett  1966).  In  1874,  the  name  of 

the  waterfall  was  changed  to  Antoinette  Falls  in  honor  of  the  Columbian  so- 

cialite Antoinette  Polk,  daughter  of  the  wealthy  Civil  War  blockade-runner 
Captain  Andrew  Jackson  Polk  (Turner  1955).  Flowevcr,  the  name  Rattlesnake 

Falls  was  too  firmly  entrenched  and  the  new  name  was  soon  discarded.  The 

original  name  apparently  was  reasonable  given  the  abundance  of  snakes  re- 
ported Irom  the  area  (Garrett  1966). 

Quarterman  and  Powell  (1978)  listed  Rattlesnake  Falls  as  a  potential  geo- 
logical and  ecological  landmark  of  the  interior  l^ow  Plateaus  Physiographic 

Province.  Ecologically,  they  noted  that  the  ravme  was  the  "best"  one  they  had 
surveyed  on  the  Western  Highland  Rim  and  was  nationally  significant.  More- 

over, Rattlesnake  Falls  is  one  of  the  tallest  waterfalls  (ca.  18  m)  in  this  region  of 

Middle  Tennessee  (Tennessee  Valley  Authority  1938). 

The  purpose  of  the  present  study  was  to  document  the  vascular  flora  ol 

the  tract  of  land  surrounding  Rattlesnake  Fal  Is.  Communities  were  qualitatively 

described.  The  community  and  relative  abundance  were  recorded  lor  each  taxon. 

In  particular,  the  presence  and  status  of  rare  plants,  their  habitat,  and  potential 

threats  to  their  continued  existence,  were  determined  in  order  to  augment  the 

evaluation  ol  the  site  as  an  important  natural  area  deserving  protection. 

STUDY  ARliA 

Ratt lesnake  Falls  is  located  ca.  27  km  southwest  ol  Columbia,  near  Sum mertown, 

i  n  Maury  County,  Tennessee  (centered  35°27'00"  N,  87°15'38"  W).  The  study  unit 
included62.5ha(Fig.  1).  It  was  bound  by  United  States  Highway  43 on  the  west, 

at  about  mid-slope  on  the  eastern  side  of  Falls  Creek,  and  in  major  ravines  north 
and  south  ol  Rattlesnake  Falls  Creek  Gorge.  The  major  tributary  is  an  unnamed 

stream  (hereafter  referred  to  as  Rattlesnake  Falls  Creek)  formed  by  three  streams 

merging  approximately  300  m  upstream  from  the  Falls.  Elevations  within  the 

study  site  range  Irom  243  m  along  Falls  Creek,  to  304  m  above  mean  sea  level, 

at  the  ridgetops  (Marcher  &  Lounsberry  1966). 

Encompassing  Rattlesnake  Falls  Gorge  are  two  narrow  ridges  that  roughly 

parallel  one  another  in  a  west-cast  direction.  Rattlesnake  Falls  Creek  bisects 

these  ridges,  resulting  in  a  deep,  narrow  gorge  with  steep-sided  slopes  descend- 

ing directly  to  the  margin  of  Rattlesnake  Falls  Creek  in  most  places.  Through- 
out the  gorge,  these  steep  slopes  have  rugged  rock  outcrops  and  small  bluffs, 

andonly  in  a  few  places  adjacent  to  the  creek  may  level  to  slightly  sloping  allu- 

vial deposits  be  found.  Two  smaff  caves  are  located  on  the  north  side  of  Rattle- 
snake Falls  Creek  near  its  coni  lucncc  wnth  Falls  Creek.  A  cave  spring  occurs  on 
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Fig.  1.  Location  of  Rattlesnake  Falls,  and  boundaries  of  the  study  area  (Summertown  USGS  topographic  quad). 

the  north  side  of  Rattlesnake  Falls  Creek  approximately  100  m  upstream  from 
Rattlesnake  Falls. 

The  site  is  within  the  Highland  Rim  Escarpment  portion  of  the  Duck  River 

Basin  Subsection,  Central  Basin  Section  of  the  Interior  Low  Plateaus  Physi- 

ographic Province  (Quarterman  &  Powell  1978).  This  area  represents  the  inter- 
face of  the  Western  Highland  Rim  (71f)  and  the  Outer  Nashville  Basin  (71h)  of 

Griffith  et  al.  (1998).  Strata  of  the  Mississippian-aged  Fort  Payne  Formation 
underlie  most  of  the  study  area.  The  Fort  Payne  Formation  consists  of  lime- 

stone with  cherty  and  siltstone  fades.  Only  along  Falls  Creek  is  limestone  of 

Ordovician-aged  Leipers  and  Catheys  Formations  exposed  (Marcher  & 
Lounsbury  1966;  Quarterman  &  Powell  1978). 

Four  land/soil  types  are  found  in  the  study  area  (Flarmon  et  al.  1959): 
Riverwash.  Rockland,  Bodine  series,  and  Mountview  series.  Riverwash  is  in  a 

very  narrow  band  along  Rattlesnake  Falls  Creek  and  Falls  Creek.  This  land  type 
mostly  occurs  along  swift,  torested  streams  and  contains  a  mixture  of  chert, 
other  rock  Iragments,  and  soil  particles  that  have  washed  down  from  adjacent 
slopes.  The  steep  Rockland  land  type  of  Harmon  et  al.  (1959)  is  found  along  the 
edges  oi  Rattlesnake  Falls  Gorge  and  ascends  from  the  bottom  nearly  to  the 
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ridge-tops  in  some  localities  and  varies  in  slope  from  12-60%  \\'ith  occasional 
vertical  rock  clilTs  present  on  lower  slopes  of  the  gorge.  The  Rockland  type  is 

characterized  by  well-drained  shallow  soil.  Portions  ol  the  slopes  ol  the  gorge 
below  Rattlesnake  Falls  and  ol  the  small  ravines,  as  well  as  the  narrow  ridgetops, 

are  composed  ol  chcrty  silt  loam  ol  the  Bodine  series.  These  soils  have  slopes 

that  vary  Irom  4-60%,  and  are  stronclv  to  \'er\'  strons^K'  acid,  well  drained,  and 
cherty.  The  N4ountview  series  occurs  in  the  highest  elevated  areas  ol  the  study 

site.  This  S(^il  series  is  a  silt  loam  or  silty  clay  loam,,  has  slo|ies  that  range  Irom 

0-12%,  and  soils  that  are  low  in  Icrtility  and  highh'  acidic  (liarmon  et  al.  l'-)5'-)). 

The  study  site  is  m  Koppen's  Cla  climatic  t\'pe,  i.e.,  a  mild  rainy  climate 
with  hot  summers  but  without  a  distinct  dry  season  (Ackerman  f941).  In  Maury 

County,  the  average  growing  season  is  \92  days  and  extends  from  April  12  to 

Octobei"21.The  mean  annual  temperature  is  15.3°C. July  is  typically  the  hottest 

month  with  an  ax'crage  tempci'atureol  25.6"C,  whilejanuar\'  is  the  coldest  with 

an  ax'crage  temperature  ol  4.9"C.  Annual  precipitation  totals  128.6  cm.  Snow- 
lall  isabout  20.1  cm, January  and  N4arch  arc  the  wettest  months,  while  Septem- 

ber and  (.)ctober  are  the  driest  (.1  larmon  et  al.  1059). 

The  stud)'  site  lies  within  Brauns  (1950J  Wtstern  Mesophytic  Forest  Re- 

gion and  Kuchlcrs  (1964)  Oak-I  lickorv'  Vegetation  T\'pc.  Cienerally,  ridge  and 

slope  lorests  are  oak-dominated  and  ravines  contain  lorests  characterized  as 
mesophytic  CBryant  et  al.  199.3;  Chester  1995). 

MF.TIiODS 

The  study  site  was  regularly  sampled  Irom  late  February  2000  to  mid-No\'ein- 
ber  2000  and  from  March  2001  to  August  2001  with  about  three  visits  per 

month.  Ten  trips  also  were  made  during  1998  and  1999,  prior  to  the  beginning 

ol  the  pi'oject.  Thus,  the  sire  was  \'isited  during  55  trips  over  the  entire  study 
period.  The  area  sampled  included  the  gorge  that  contains  Rattlesnake  Falls, 

the  ridges  adjacent  to  the  I  alls  and  associated  ravines,  a  section  along  Falls  Creek, 

the  access  road  and  trails  leading  to  the  I  alls,  and  an  upland  1  ield  near  the  north- 
ern edge  ol  the  study  site.  Vouchers  lor  all  but  14  species  encountered  during 

1  ield  work  were  collected. 

Identil  ications  were  made  usmg  standard  manuals:  Small  (19.33),  Fcrnald 

(1950),  Radford  et  al.  (1968),  Cronquist  (1 980),  Isely  (1990),  Gleason  and  Cronquist 

(f990,  and  Yatskievych  (1999).  County  records  were  determined  using  Chester 

et  al.  (1993,  1997).  Specimens  were  deposited  in  herbaria  ol  the  Uni\'ersit\'  ol 

Tennessee-Kno.xville  (TENN),  Vanderbilt  University  (VD13)  now  housed  at  the 

Botanical  Research  Institute  of  Texas  (BRIT),  and/or  Austin  Peay  State  Llniver- 

sity  (APSC).  Element  occurrence  records  lor  lederal  and  state-listed  rare  spe- 
cies were  provided  to  the  Tennessee  Division  ol  Natural  Heritage  and  to  the 

Natural  Resources  l3i\'ision  ol  the  Tennessee  Valley  Authority  to  aid  in  the  pro- 
tection ol  rare  plant  populations  within  the  study  area. 
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A  literature  search  was  performed  to  compile  a  list  of  other  f  loristic  stud- 
ies from  Tennessee;  13  of  these  were  selected  lor  comparison  with  Rattlesnake 

Falls.  The  numbers  of  native  and  nonnative  taxa  were  calculated,  and  the  f  lo- 

ristic lists  examined  for  rare  species  (cf.  Tennessee  Natural  Heritage  Program 

2001).  The  numbers  of  taxa  were  converted  to  an  area  basis  according  to  the 

area  published  in  the  study. 

RFSUITS  AND  DISCUSSION 

Floristic  Summary 

Based  on  938  collections,  a  total  ol  627  species  and  infraspecific  taxa  from  348 

genera  and  107  families  com  prise  the  known  vascular  flora  of  Rattlesnake  Falls. 

Families  containmg  the  largest  number  of  taxa  were  the  Asteraceae  (94), 

Poaceae  (69),  and  Fabaceae  (44).  These  families  also  are  among  the  largest  in 

the  flora  of  Tennessee  (Wofford  &  Krai  1993).  Trees,  shrubs,  and  woody  vines 

accounted  for  135  species  (21%  of  the  flora),  with  the  greatest  numbers  of  taxa 

in  the  following  genera:  Qucrcus  (11),  Caryu  (5),  and  Rubus  (5).  The  following 

genera  each  had  four  woody  taxa;  Cornus,Smilax\  IJbnus,  Vt(cci(iiu()i,and  Vif/.s. 

Acer,  Cehis,  Crataegus,  Hypericum,  Rhododendro)],  Rhus,  Rosa,  and  St/Zixeach 

had  three  taxa.  There  were  492  (78'}o)  herbaceous  species  in  the  flora.  The  larg- 

est genera  of  herbaceous  plants  (15'^/o)  were  Carex  (19),  SoUdago  (14), 

Dichanthelium  (11),  Desmodium  (9),  Lespedeza  (9),  Symphyotrichum  (9),  Eupa- 

torium  (7),  Polygonuni  (7),  and  Vuda  (7).  Twenty-seven  (4%)  ferns  and  fern-al- 
lies were  present.  Ten  state  rare  taxa.  including  two  federally  listed  species,  were 

found.  Five  hundred  forty-six  taxa  were  native  (87%)  and  81  taxa  (13%)  were 
not  native.  County  records  (294)  increased  the  number  of  plant  species  and 

subspecific  taxa  in  Maury  County  from  621  to  915. 

Plant  Communilies 

Six  communities  were  recognized  at  Rattlesnake  Falls,  delineated  mostl  v  alone 

topographical  contours  and  physical  aspect.  The  most  extensive,  comprising 

approximately  50%  (31  ha)  of  the  study  area,  and  least  f loristically  diverse  was 

the  oak-hickory  lorest  oi  the  upland  ridgctops  and  upper  slopes  of  ridges.  Ra- 
vine forest,  occupying  43%  (27  ha),  was  the  most  floristically  diverse.  An  old 

field  at  the  western  edge  of  the  site  was  about  1  ha  (2%).  The  remaining  three 

communities,  representing  ca.  5%  (2  ha)  of  the  study  area,  in cl  uded  bluff  or  rock 

outcrop  areas,  calcareous  seeps,  and  disturbed  sites. 

Oak-Hickory  Forests. — The  canopy  of  the  oak-hickory  forest  was  dominated 
primarily  by  Quercusalha,Q.coccinea,Q.pn}]us,Q.sicllata,  And  Q.  vcluiinaand 

by  Carya  alba  and  C.  glabra.  On  xeric  slopes  and  ridgctops,  individuals  of  Q. 

marilandica,  Pinusechinaia  and  P.  vi  rginiana  were  present.  The  subcanopy  and 

shrub  layer  wercdominated  by  Amelanchierarborea,  Nyssa  sylvatica, And  vari- 
ous ericaceous  species.  Sm i  lax spp.  and  Toxicodend ran  radica ns  were  common 
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woody  vines.  Notable  herbaceous  species  included  Antcnnaria  plantaginifoha, 

AurcoUirui  pcclinala,  Carcx  pnta,  Cunila  on{i^cinoidcs,  Dcsmodiuiu 

rotundifolium,  lonaclis  linariifolius,  Ju-chcu  Icnuijolia.  Ixspcdcza  procumhci]s, 
Spi ninthcs  tuhcrosa,  and  Viola  h i  rsut  u hi. 

Ravine  toresls. — A  much  greater  abundance  and  diversity  ol  plants  distin- 

guished the  ravine  forest  from  the  oak-hickory  forest.  The  diflerence  in  1  loristic 

diversity  and  composition  was  most  hkely  correlated  with  moisture  availabil- 

ity. The  dominant  canopy  species  in  the  ravine  lorest  included  a  wider  repre- 

sentation ol  genera  than  in  the  oak-hickory  lorest.  Common  species  were  Acer 

saciharum.Liriodcndrontulipijcra.-dnd  QuciLUSinuchlcnbcrsi^ii.SnrdW  trees  and 
shrubs  that  comprised  the  understory  included  A.siDiifu;  iriloba,  Ccirpmns 

caroiinuniLi.  Qunus  (ihernifolia,  Hamamelis  virginiana.  Hydrangea  cmerea, 

Lindera  henzotu,  and  Staphylea  trifolia.  The  diversity  and  abundance  of  her- 
baceous species  was  particularly  impressive  in  the  portion  of  the  gorge  just 

downstream  trc^ii  the  waterfall.  Notable  representatives  included  Actaca 

pachypoda.Geraiimr}]  maculatum^Maiaiithcinur}]  race mosum. Phlox divancai a. 

Sol ulagocu  nisi r  \Valdsleii^iajragarioides,dnc\  Valeriana  ptnui/Zora.  More  than 

20  species  ol  terns  and  lern-allics  were  kiund.  The  bryol  lora  also  was  noted  lor 
its  signilicance  and  diversity,  particularly  in  the  gorge  near  the  watcrlall 

(Quarterman  &  Powell  1978:  P.  DaN'ison,  pers.  comm.J. 

Old  Fields. — The  lloristic  composition  ol  the  old  field  exhibited  some  char- 

acteristics of  barrens  (DeSelm  1994;  Baskm  et  al.  I994J:  areas  dominated  by  pe- 
rennial grasses  that  are  succcssional  but  maintained  as  open  communities  by 

anthropogenic  disturbances.  In  lact,  I-iattlesnake  Falls  is  located  in  the  portion 

ol  southwestern  Maury  County  that  wasineludcd  in  the  "barrensol  the  .South- 

western Rim"  lloristic  region  by  Shanks  (1958;  DeSelm  1988).  The  field  was 
maintained  liy  occasional  mowing.  Important  grass  species  were  Andropogon 

virginieus,  Diehanthelium  spp.,  Panicuin  anceps,  Saecharum  alopeenroidian, 

Sehizaehyrium  seopannn],  and  Iridensjlavns.  f^orbs  were  well  represented  by 
numerous  species  of  Desinodium,  Hclianihus,  Lcspedcza,  Solidago,  and 

Syniphyotriehum. The  lield  was  undergoing  succession  with  low-statured,  dense 

growth  ol  (x-anoihusamerieanus'3.nd  Rhuscopallinum.  tvluch  ol  the  field  also 

contained  in\'asive  species  like  Lespedeza  hicolor  P-  cuneala,  Polium 
arundinacenm,  Ponieera  /c;/'()/ii((i.aiul  Rubns  bijrons. 

Bluffs  and  Rock  Outcrops. — Large  boulders  and  rock  promontories  covered 

witti  sliallow  soil  and  open  sparse  x'egetation  characterized  the  lilufi  and  rock 

outcrop  community.  The  largest  and  best-developed  section  was  located  on  the 
north  side  ol  Rattlesnake  I'alls  Cj'eck,  downstream  from  the  watcrlall.  Other 
blufl  and  rock  outcrop  communities  were  present  throughout  Rattlesnake  Falls 

Gorge  and  along  Falls  C^reek.  Noteworthy  species  included  Hypenenn] 

jrondosum.Philadelphns  hnsul  us.  Acpiilegia  canadensis.  As(.  I epias  verticiUala, 

tieuchera  villosa  van  inaciorhiza,  Panelaria  pensylvanica,  Schizachyriuni 
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scoparium,Sisyrinchiumalh\dum,Asplenium  resiliens,ChcikinthcsJanosa,an6 

Cystopteri^  hulbifera. 

Calcareous  Seeps. — The  calcareous  seep  community  was  characterized  by 

an  open  canopy  and  gravelly,  continuously  waterlogged,  substrate.  Two  types 

of  seeps  were  found  in  the  study  area.  The  most  common  type  was  dommated 

by  Impatiensaipensis.  A  large  Impaticns  dominated  seep  was  present  on  the 

steep  slope  adjacent  to  Rattlesnake  Falls,  and  a  few  other  ones  were  found  along 

Falls  Creek.  The  other  type  of  seep  was  dominated  by  Parnassiti  ;^randifolia. 

One  rather  extensive  Parnassia  dominated  seep  was  lound  on  a  steep  slope  on 

the  eastern  side  of  Falls  Creek.  Frequent  species  found  in  both  seep  types  were 

Alnus  serrulata,  Chelonegkihrci  Cuscuta  compactajuncus  coriaccus,  Oxypolis 

rigidior,Phloxglaherrima,Rudh£Lkiafulgidaw'a.r.umhrosa,andSol]dagopatula. 
Disturbed  Areas. — Examples  of  disturbed  areas  included  access  (dirt)  roads, 

trails,  a  campsite,  and  a  recently  constructed  utility  substation.  They  were  sub- 

jected to  regular  human  disturbance  and  often  had  higher  numbers  of  non-na- 
tive species  compared  to  areas  less  frequented  and  affected  by  humans.  Some  of 

the  common  species  included  exotics,  such  as  Alhizia  juiihrissm,  Carduus 

nutans,  Ligusirum  sinensc,  Loiium  arundinaceum,  Loniccra  japonica, 

Microstegium  viniineum,  Pan lowniu  iomcntosa, aiid  Rosa  multiflora- In  Tennes- 

see, these  species  are  considered  severe  or  significant  threats  to  native  plant  com- 
munities (Tennessee  Exotic  Pest  Plant  Council  2002). 

Rare  Plants 

Apios  priceana  is  listed  as  federally  threatened  and  as  endangered  in  Tennessee 

(Tennessee  Natural  Heritage  Program  2001).  Unfortunately,  the  plants  at  Rattle- 
snake Falls  did  not  flower  during  the  period  ol  study,  and  the  morphology  ol 

the  flowers  is  the  diagnostic  identification  feature.  Vegetative  characteristics 

and  habitat  were  used  to  tentatively  determine  the  identity  of  the  plants  (US 

Fish  and  Wildlife  Service  1993;  E.W.  Chester,  pers.  comm.).  Af^out  five  clumps 

were  found  m  two  types  of  habitat  in  Rattfesnake  Falls  Gorge:  a  moist  semi- 
open  streambank  and  on  a  rocky  wooded  hillside.  The  individuafs  along  the 

streambank  were  located  close  to  a  trail,  and  trampling  might  impact  the  popu- 
lation. Associated  taxa  included  Carya  cordiformis,  Quercus  alba,  Ostrya 

virginiana,  Parthenocissus  quinquefoUus,  Agrimania  wstellata,  Dioscorca 

quaternata,  and  Passiflora  littea. 

Helianthus  eggertii  is  listed  as  lederafly  and  state  threatened  (Tennessee 

Natural  1  leritage  Program  2001).  K4any  individuals  were  found  afong  a  dirt  road 

as  well  as  in  the  adjacent  upland  field.  The  area  along  the  road  was  subjected  to 

infrequent  disturbance  by  vehicular  traffic  until  a  gate  was  erected  at  the  road 

entrance  in  f999.  Consequently,  the  road  margins  where  H.  eggertii  occurs  are 

becoming  overgrown.  tVloreover,  the  plants  in  the  field  may  be  shaded  out  due 

to  encroachment  of  woody  species  if  periodic  mowing  or  prescribed  fire  is  not 
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implemented.  Prolonged  absence  of  mowing  has  allowed  the  growth  of  Lcspc- 
dcza  hicoloi:  Loniccrajaponica,  RhusLopalUnum,  Rubus  bilmiu,  and  Sassafras 

i// hie?  !0)i.  Jones  (1994)  considered  com  pet  it  ion  Irom  weedy  species,  sliading  due 

to  succession  of  habitat  to  woodland,  and  major  soi  I  disturbance  events  such  as 

bulldozing  to  be  the  leading  factors  in  population  declines  or  extirpations  of  H. 

c\i^\!^crlii.  in  addition  to  the  woody  competitors  mentioned  above,  other  associ- 
ated species,  some  ol  which  Jones  (1994)  listed  as  typically  occurring  with  H. 

ct;^c/-(ii,  were  iound. These  included  Corcopsistripicns,  Hurybiu  hcmisphcriai, 

Hcl'unuhiis  hnsulits.LcspcdcZLi  \'ir^i/iic((,  Rudbcckui  hivta.  Silphiuin  nio/irii, 
Solida[i^oiiln]{loUci,SymphyotriLh[iinpiilcnsAndn)poii^on  virginicus.SchizcuhyriKn] 
scopannu],  and  Tridcns  jlavus. 

Lilium  michigancuse  is  listed  as  threatened  in  Tennessee  (Tennessee  Natu- 

ral Heritage  Program  2001).  Three  plants,  only  one  in  flower,  were  found  up- 

sti-eam  ol  Rattlesnake  Falls  and  an  additional  live  vegetative  individuals  were 
Iound  downstream.  The  I  lowering  specimen  occurred  along  Rattlesnake  Falls 

Creek  on  a  wet  bank  with  Alnu^scrrulaUi,  Impalicnsiapcnsis,  Lvcopirs  rii/)c//n,s, 

and  Oxy polls  ri[i^idior.  The  remaining  seven  plants  were  found  on  a  rich  stream- 

bank  and  on  a  wooded  allux'ial  I  lat.  Associates  included  A/ imtii/uina  (.^iyif/Uct/, 

G)/'(;//u//i/cc;  \\islcyid}]cL!j)}dci'a  bc}]Z(n)iPhc{:^optc)ishcxugonoplcrd.Phna))0]cia 
/HTt/Hiocik/, and  Polyslu  hun]  iicwsliihoidcs. 

Jughms  cinctea  is  threatened  in  Tennessee  (Tennessee  Natural  Heritage  Pro- 

gram 200l)due  to  the  fungal  pathogen,  Si  rococcuscJavigigncnti-juglandaccarum, 
or  Butternut  Canker  This  disease  has  caused  a  dramatic  decline  of  the  species 

throughout  its  range  in  eastern  North  America  (Ostry  1997).  Butternut  was  oc- 

casionally Iound  in  the  ra\'ine  torcsts  of  the  study  area.  Many  older  specimens 
showed  signs  ol  disease,  but  there  were  a  lew  apparently  healthy  saplings. 

Symphyotnchum  oolctiiaiigieuse  is  listed  as  special  concern  in  Tennessee  (Ten- 
nessee Natural  Heritage  Program  2001).  The  species  previously  was  re|oorted 

Irom  two  counties  in  the  Coastal  Plain  physiographic  region  of  Tennessee,  and 

the  collection  1  rom  Rattlesnake  Falls  was  the  first  from  the  Western  Highland 

Rim  o\  Tennessee  (^Chester  ct  al.  1997).  The  plant  was  collected  in  low  density 

oak-hickcM'v  woods  on  a  xeric  slope  above  Rattlesnake  Falls. 
Parnassia  gratulifolia  is  listed  as  special  concern  in  Tennessee  (Tennessee 

Natural  Heritage  Program  2001  j.  Iluiulreds  ol  plants  were  Iound  growing 

densely  in  one  calcareous  seep  v\'ith  an  area  til  appro.ximately  25  m-.  Associ- 
ated species  included  Alnirs  ,scrru/c/(a,  Apios  amcrucina,  Impdlicns  capcnsis, 

Sdlix  cdrolinuiiiu,  Oxypolis  ngidiov.  Phlox ghibcrrimd,  Rudbakia  julgidd  var 

ii m bivsd,  Sohdago pain Ui, and  Osm n )]da  rcgdlis  var  spcctdbilis. 

Phlox  pilosa  ssp.  ozarkana  is  listed  as  special  concern  in  Tennessee  (Tennes- 
see Natural  I  leritage  Program  2001J,  Cnly  a  lew  mdividuals  were  found  in  the 

upland  Held  and  edges  adjacent  to  US  1  lighway  43.  The  plants  were  growing 

with  Hduinthus  cggcrlii  and  with  H.cggcrliis  previously  mentioned  associates. 
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The  major  threat  to  the  population  of  this  phlox  at  Rattlesnake  Falls  would  he 

woody  plant  encroachment. 

Panax  quinquefolius  is  listed  as  special  concern  in  Tennessee  as  a  result  of 

cominercial  exploitation  (Tennessee  Natural  Heritage  Program  2001).  About 

20  individuals  were  found  in  cherty,  humus-nch  soil  of  moist  woods  at  scat- 
tered localities  in  Rattlesnake  Falls  Gorge  and  adjacent  ravines. 

Hydrastis  canadensis  is  listed  as  special  concern  in  Tennessee  as  a  result  ot 

commercial  exploitation  (Tennessee  Natural  Heritage  Program  2001).  The  popu- 
lation consisted  of  about  30  indix'icfuals  located  in  three  separate  forested  ra- 

vines. 

Castanea  dentata,  once  a  prominent  forest  tree,  is  listed  as  special  concern 

in  Tennessee  (Tennessee  Natural  Heritage  Program  2001).  It  was  lound  mostly 

m  oak-hickory  forests  on  dry  ridges  in  the  study  area.  Most  of  the  specimens 

were  small,  with  only  a  couple  5-15  cm  m  diameter  Qucrcus  alba,  Q.  coccinai 
Q.prinus.Q.  vdulina,Curyaalba,C.glahra,Nyssasylvatica,Smilaxrotur]difolici 
Toxicodendron  radicans,  Vitis  acsiivalis  var  aestivalis,  and  Vilis  mtundijolia 
were  common  associates. 

Comparison  lo  Other  Floristic  Studies 

Rattlesnake  Falls  had  approximately  8.7  native  and  1.3  nonnative  taxa  per  ha, 

and  0.16  rare  plants  (Table  1).  Compared  to  13  other  areas  in  Tennessee,  Rattle- 
snake Falls  had  the  second  largest  numbers  of  native,  rare,  and  nonnative  taxa 

per  ha.  Barnctt  Woods  in  Montgomery  County  Tennessee  had  the  largest  num- 
bers of  native,  rare,  and  nonnative  taxa  per  ha.  The  average  numbers  ol  native, 

rare,  and  nonnative  taxa  per  ha  among  these  13  studies  were  0.63, 0.01,  and  0.11, 

respectively. 

ANNOTATED  CHFCKLIST 

The  following  vascular  plants  represent  the  known  flora  of  Rattlesnake  Falls. 

They  are  arranged  alphabetically  by  family  withm  six  groups:  Lycopodiophyta, 

Equisetophyta,  Polypodiophyta,  Pinophyta,  and  Magnoliophyta,  including  the 

Magnoliopsida  and  Liliopsida.  Nomenclature  mostly  follows  Kartesz  (1999) 

except  for  ferns,  fern  allies,  and  gymnosperms  which  follow  the  Flora  ol  North 

America  Editorial  Committee  (1993);  recently  described  species  follow  Camp- 
bell (2000)  and  Naczi  et  al.  (2001,  2002).  Also,  we  depart  from  Kartesz  (1999)  in 

recognizing  Melilotus  alba,  m  accordance  with  the  USDA,  NRCS  (2004),  and 
Dichanthelium  dichotomum  var.  ramulosum  and  D.  yadkincnse  based  on 

LeBlond  (2001).  The  acceptance  ol  Heuchcra  villosa  var  macrorhiza  is  based 

on  Fernald  (1950).  County  records  are  denoted  by  a  cross  (t)  and  non-native 

taxa  are  indicated  by  an  asterisk  (*).  Species  native  to  portions  ol  Tennessee  but 

not  to  the  study  area  are  indicated  by  two  asterisks  (**).  Rare  taxa  are  listed  in 
bold  type.  Collection  numbers  are  those  of  the  senior  author  For  14  specimens 
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Table  1 .  Comparison  of  the  flora  of  Rattlesnake  Falls  with  those  of  other  study  areas  in  Tennessee 

according  to  physiographic  regions. 

Number  of  taxa  (taxa  per  ha) 

Native Rare Normative 

Highland  Rim 

Rattlesnake  Falls 546  (8.72) 10(0.160) 81  (1.296) 

Barnett  Woods' 
400  (24.69) 4  (0.247) 43  (2.654) 

Bear  Creek' 

610(1,88) 9  (0.028) 123(0.378) 

Cross  Creeks  National 501  (0,14) 6  (0.002) 132(0.037) 

Wildlife  Refuge' 

Land  BetwcnMi  the  Lakes'' 
915(0.04) 28(0.001) 247  (0.0 1(]) 

Short  Mountain 401  (0.33) 3  (0.002) 76  (0.063) 

Cumberland  Plateau 

Fall  Creek  Falls  Stale  Park" 
769  (0.09) 16(0.002) 110(0.012) 

Obed  Wild  and  Scenic  River' 
675(0.17) 1 8  (0.004) 59(0.015) 

Savage  Gulf" 

636(0.16) 1  7  (0.004) 44(0.011) 

Wolf  Cove" 

544  (0.54) 8  (0.008) 29  (0.029) 

Valley  and  Ridge 

Oak  Ridge  Reservation'" 
708  (0.05) 19(0,001) 1 34  (0.009) 

Red  Clay  State  Historical  Area'' 

416(3.96) 2(0.019) 78(0,743) 

Unaka  Mountains 

Big  Frog  Mountain''' 

458(0.16) 1  7  (0.006) 21  (0.(]07) 

Chilhowee  Mountain'^ 
825  (0.03) 20(0.001) 128(0.005) 

Chester  (1986)  -  16.2  ha,  Montgomery  County; 

■'Carpenter  and  Chester  (1 987)  -  325  ha,  Stewart  County; 

doyner  and  Chester  (1994)  -  3588  ha, Stewart  County; 

•'Chester  (1 993)  -  25090  ha,  only  Stewart  County; 

'McKinney  (1986)  -  1214  ha,  Cannon  County; 

'Fleming  (2004)  -  8900  ha, Bledsoe  and  Van  Buren  counties; 

'Schmalzer  et  al.(1985)  -4000  ha,  Cumberland  and  Morgan  counties; 

"Wofford  et  al.  (1 979)  -  4047  ha,  Grundy  County; 

■Clements  and  Wofford  (1991)  -  1000  ha,  Franklin  County; 

'"Mann  et  al,  (1 985)  -  1 5000  ha,  Anderson  and  Roane  counties; 

"Houck(1990)-  105  ha,  Bradley  County; 

'■'Murrell  and  Wofford  (1987)  ̂   2843  ha,  Polk  County; 
Thomas  (1976)  -  25899  ha,  Blount  and  Sevier  counties. 

not  collected,  the  woixls  "not  colleetecl"  are  listed  in  parenthesis.  Although  sev- 
eral specimens  were  collected  lor  many  of  the  species  and  given  separate  col- 

lection numbers,  only  one  number  is  given  per  taxon  in  this  checklist.  Unless 

otherwise  indicated  voucherspecntTensaredcpositedat  TRNN.  A  brief  descrip- 

tion o(  the  habitat  in  which  each  species  was  collected  is  gu'cn.  A  qualitative 
assessment  of  the  relatixe  abundance  o\  each  taxon  in  their  characteristic  habi- 

tat was  made,  and  classiiied  as  follows  (Murrell  iSi  Wofford  f987): 
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Very  rare  —a  single  locale,  few  individuals 
Rare  —one  or  two  localities,  generally  small  populations 
Scarce  —several  localities  or  scattered  small  populations 

Infrequent  —scattered  localities  throughout 
Occasional  —well-distributed  but  not  anywhere  abundant 

Frequent  —generally  encountered 
Common  —characteristic  and  dominant 

LYCOPODIOPHYTA 

SELAGINELLACEAE 

Selaginella  apoda  (L)  Spring,  wet  rocks  under 

waterfall;  rare  (00575), 

EQUISETOPHYTA 

EQUISETACEAE 

iEquisetum  hyemale  L.  ssp.  affine  (Engelm.) 

Calder  &  Roy  L.Taylor,  wooded  streambank; 

rare  (00302). 

POLYPODIOPHYTA 

ASPLENIACEAE 

Asplenium platyneuron  (L)  B.S.P.,woods;frequent 

(00498). 

Asplenium  resiliens  Kunze,  limestone  bluffs;  very 

rare  (03502). 

Asplenium  rhizophyllum  L,  limestone  bluffs;  fre- 

quent (01007). 

DENNSTAEDTIACEAE 

Pteridium  aquilinum  (L.)  Kuhn  var.  latiusculum 

(Desvaux)  L.Underwood  ex  A.Heller,old  field 

and  upland  woods;  occasional  (01 1 72). 

DRYOPTERIDACEAE 

Athyrium    filix-femina     (L.)     Mertens    var. 
asplenioides  (Michx.)  Farw,,  wooded  ravines; 

common  (00539), 

Cystopterls  bulbifera  (L.)  Bernh,,  limestone  bluffs 

and  boulders;  frequent  (00515). 

Cystopteris  protrusa  (Weatherby)  Blasdell,  rich 

wooded  ravine;  very  rare  (01879). 

fDepana  acrostichoides  (Sw.)  M.Kato,  rich 

wooded  ravines;  rare  (01 356). 

Diplazium  pycnocarpon  (Spreng.)  Broun,  rich 

wooded  ravines;  scarce  (01355). 

iDryopteris  celsa  (W.Palmer)  Knowlt.,  Palmer,  & 

Pollard,   calcareous    seeps    and    moist 

streambank;  scarce  (01 367). 

iOnoclea  sensibilis  L.,  streambank;  very  rare 

(00891). 

Polystichum  acrostichoides  (Michx.)  Schott,  var, 

ocrosr/c/io/c/es,  woods  and  ravines; common 

(00444), 

Woodsia  obtusa  (Spreng.) Torr,  ssp,  obtusa,  lime- 
stone bluff;  scarce  (02673). 

OPHIOGLOSSACEAE 

Botrychium  dissectum  Spreng.,  rich  alluvial  ter- 
race; rare  (01504). 

Botrychium  virginianum  (L.)  Sw.,  woods  and  ra- 
vines;frequent  (00729). 

iOphioglossum  vulgatum  L.,rich  alluvial  terrace; 
rare  (01838). 

OSMUNDACEAE 

Osmunda  cinnamomea  L,  rich  wooded  ravine; 

very  rare  (00537). 

Osmunda  regalis  Lvaf. spectabilis  (Wiild.)  A.Gray 

calcareous  seep  and  rich  wooded  ravine; 
rare  (02532). 

POLYPODIACEAE 

Pleopeitispolypodioides  (L.)  Andrews  &  Windham 

ssp.  michauxiana  (Weath.)  Andrews  & 

Windham,  limestone  bluffs  and  boulders; 

infrequent  (00319). 

PTERIDACEAE 

Adiantum  pedatum  L.,  rich  wooded  ravines;  fre- 

quent (00482). 

Cheitantheslanosa  (Michx.)  D.C.Eaton, dry  lime- 
stone bluffs;  rare  (00742). 

Pellaea  atropurpurea  (L.)  Link,  dry  limestone 

bluffs; scarce  (00892). 

THELYPTERIDACEAE 

Phegopteris  iiexagonoptera  (Michx.)  Fee,  rich 

wooded  ravines;  frequent  (00538). 

iThelyptens  noveboracensis  (L.)  NieuwL,  rich 

wooded  ravine;  very  rare  (01352). 

Thelyptens  palustfis  Schott  vat.  pubescens  (Law- 
son)  Fernald,calcareous  seeps;very  rare  (01 245). 
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PINOPHYTA 

CUPRESSACEAE 

Juniperus  viiyinfuiia  L.,  dry  limestone  bluff  and 

margin  of  old  field;  scarce  (00633), 

PINACEAE 

i'Pinus  echinata  Mill.,  dry,  thin  upland  woods; 
scarce  (02677). 

i**Pinus  taeda  L.,  old  field  margin;  very  rare 
(01487), 

i'Pinus  virginiana  Mill.,  dry  wooded  slope;  very 
rare  (00441). 

MAGNOLIOPHYTA 

MAGNOLIOPSIDA 

ACANTHACEAE 

iRuellia  caroliniensis  (J.F.Gmel.)  Steud.,  old  field 

and  dry  woods;  occasional  (00870). 

ACERACEAE 

Acer  negundo  1..,  rich  wooded  ravine;  very  rare 

(01159). 

-\Acer  rubnjni  L.  var.  tnlobum  Torr,  &  A.  Gray  ex 
K.Koch,  upland  woods;  frequent  (00534). 

Acer  saccharum  Marshall  var.  saccharum,  rich 

wooded  ravines; frequent  (00013). 

ANACARDIACEAE 

Rhus  aromatica  Alton,  dry  wooded  bluff;  rare 

(01241). 

Rhus  copaltinum  L,  var.  latifolia  Engl,,  old  field; 

common  (00616). 

Whusglabfu  L.,  woodland  cleating;rare  (00690). 

^Toxicodendron  pubescens  Mill.,  dry  woods;  rare 

(00686). 

iToxicodendron  radicans  (L.)  Kuntze,  woods  and 

old  field; common  (00737). 

ANNONACEAE 

Asiniina  triloba  (L.)  Dunal,  rich  woods  and 

streambanks; frequent  (01363). 

APIACEAE 

Angelica  venenosa  (Greenway)  Fernald,old  field; 

scarce  (00634). 

Chaeropliylluni  procumbens  (L.)  Crantz,  ricfi 

wooded  streambank;  infrequent  (05976). 

Cryptotaenia  canadensis  (L.)  DC.,  rich  woods;fre- 

quent  (01023). 

*Daucus  carota  L,  old  field;  frequent  (00724). 
Ligusticiin)  canadense  (L.)  Britton,  rich  woods; 

lare  (02465), 

■fOsmorhiza  claytonii  (Michx.)  C.B.Clarke,  rich 
woods;  frequent  (00728), 

Oxypolis  ngidior  (i.)  Raf, calcareous  seeps; com- 
riion  (Oil  15). 

Sanicula  canadensis  L.  var.  canadensis,  woods; 

common  (00754). 

tSon/cu/osma//;7E,P,Bicknell,dry  upland  woods; 
scarce  (00620). 

fSanicula  tritolicila  E.P.Bicknell,  rich  wooded 

slope;  very  rare  (00727). 

Thaspium  trifoliatum  (L.)  A.Gray  var.rttvreum  Brit- 
ton, rich  woods  and  streambanks;  common 

(00526). 

t  Thaspium  tnfoliatum  (L.)  A,  G ray  var.  trifoliatum, 

rich  woods;  rare  (0221 5  VDB). 

*ToriHs  arveni-is  (Huds.)  Link  var.  arvensis,  dis- 
turbed site  and  old  field;  scarce  (00709), 

APOCYNACEAE 

[Apocynum  lAjnnabinum  L.,  d[y  upland  woods; 

very  rare  (02551). 

ARALIACEAE 

\Aralia  racemosa  L.,  rich  woods;  very  rare  (00853). 

-\Aralia  spmosa  L.,  edge  of  old  field  and  woods; 
rare  (01  543). 

iPanax  quinquefolius  L.,  rich  woods;  scarce 

(00739). 

ARISTOLOCHIACEAE 

iAristolochia  ^erpentaria  L.,  rich  woods;  scarce 

(00736). 

Asarum  canadense  L.,  rich  woods;  frequent 
(04291). 

ASCLEPIADACEAE 

iAsclepiasexaltata  L.,  rich  vA/ooded  streambank; 

very  rare  (02605). 

Asclepias  quadritolia  Jacq.,  rocky  wooded  bank; 
rare  (02 155). 

Asclepias  tuberosa  L.  ssp.  interior  Woodson,  old 
field;  scarce  (00759). 

Asclepias  variegata  L.,  old  field;  scarce  (02230). 

Asclepias  verticillata  L.,  dry  rocky  wooded  bluffs; 

very  rare  (02675). 

ASTERACEAE 

'Achillea  milleiolium  L.,old  (ield;frequent  (00871 , 02228), 

iAgeratina  altissima  (L.)  R.M.King  &  fH.Rob.  var, 

altissima,  old  field  and  woods;  occasional 

(01232). 

Ambrosia  artemsiifoiia  L.,otd  field  and  disturbed 

site; occasional  (01212). 
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iAmbrosia  trifida  L.  var.  trifida,  old  field  and  dis- 

turbed site;scarce  (01214). 

Antennaria  plantaginifolia  (L.)  Richardson,  up- 
land woods; frequent  (01819). 

\ Antennai'ia solitaria  Rydb.,upland  woods;infre- 
quent  (01841). 

iArnoglossum  otnplicifolium  (L.)  H.Rob.,  rich 

woods;  occasional  (01231). 

fArnoglosium  muehlenbergii  (Schultz-Bip) 
H.Rob.,  rich  woods;  rare  (02587). 

i*Baccharis  halimifolia  L.,disturbed  site; very  rare 
(not  collected). 

iBidens  aristosa  (Michx.)  Britton,  old  field;  infre- 

quent (01215). 

Bidens  frondosa  L.,  old  field,  disturbed  site,  and 

streambanks;  occasional  (01218). 

*Carduus  nutans  L.,  disturbed  site;  rare  (00710), 
iChrysopsis  mariana  (L.)  Elliott,  dry  upland 

woods;  scarce  (01221). 

G'rs/umc/;sco/or(Muhl.exWilld.)5preng., old  field; 
occasional  (01096). 

iCirsium  muticum  Michx.,  calcareous  seeps  and 

wet  streambanks;infrequent  (01  236). 

Conoclinium  coelestinum  (L.)  DC,  streambanks 

and  old  field;  infrequent  (01 230). 

Conyza  canadensis  (L.)  Cronquist  \ja(. canadensis, 
old  field  and  disturbed  site;  occasional 

(01106). 

iCoreopsis  mojor  Walter,  old  field;  frequent 

(00692). 

Coreopsis  tripteris  L.,oldfield;occasional  (01079). 

Eclipta  prostrata  (L.)  L.,  disturbed  site;  very  rare 

(01410). 

Elephantopus  carolimanus  Raeusch.,  woods, 

roadsides, and  trails; occasional  (00880). 

iElephantopus  tomentosus  L., dry  upland  woods; 

infrequent  (02536). 

Erechtites  hieraciifolia  (L.)  Raf  ex  DC,  old  field, 

disturbed  site,  and  dry  burned-over  woods; 
frequent  (01210). 

Erigeron  annuus  (L.)  Pers.,  old  field;  infrequent 

(00723). 

-fEngeronphi!adelphicusi.va(.pl-iiladelpliicus,dis- 
turbed  site;  infrequent  (02014). 

iErigeron  pulcliellus  Michx.  var^pulchellus,  rocky 

wooded  streambanks;  infrequent  (01840). 

fr/geron  5ff/gosu5Muh  I.  ex  Willd.  var.  sfr/gosus,  old 

field; occasional  (00644). 

iEupotorium  capillifolium  (Lam.)  Small,  old  field; 

infrequent  (01402). 

iEupatorium  fistulosum  Barratt,streambanks;  in- 
frequent (01 1 16). 

iEupatonum  hyssopifolium  L.,old  field;common 

(01175), 

iEupatorium  perfoiiatum  L.,  old  field;  very  rare 

(02961). 

iEupatorium  rotundifolium  L.  var.  ovatum  (Big- 
elow)  Torn,  old  field;  common  (00625). 

iEupatorium  serotinum  Michx.,  disturbed  site; 

rare  (01297), 

Eupatorium  sessilifolium  L.,  old  field;  occasional 

(00875), 

iEurybia  hemispherica  (Alexander)  Nesom,  dry 

wooded  slopes  and  old  field;  occasional 

(01293), 

iEurybia  macrophylla  (L.)  Cass.,  rich  wooded 

streambank;  very  rare  (01 1  22  VDB). 

iGamochaeta  purpurea  (L.)  Cabrera,  disturbed 

site;  infrequent  (01008). 

iHeEiantlius  divancatus  L.,  dry  bluffs;  very  rare 

(02579), 

Helianthus  eggertii  Small,  old  field  and  edge 

of  oak-hickory  forest;  infrequent  (00643). 

iHelianthus  iiirsutus  Raf,  old  field  and  margins; 

frequent  (00863). 

/  lelianthus  microceplialus  Torr.  &  A,  Gray  woods 

and  margins;  infrequent  (0121  7). 

Heliopsis  heliantlioides  (L)  Sweet,  rich  woods  and 

ravines;  occasional  (00903). 

Hieracium  gronovii  L.,  dry  woods;  occasional 
(02680). 

i*l-lypochaeris  radicata  L,  grassy  bank;  very  rare 
(01396). 

ilonactis  linariitolius  (L.)  Greene,  dry  wooded 

slopes;  rare  (01456). 

Krigia  biflora  (Walter)  Blake,  upland  woods;  fre- 

quent (00541). 
iKrigiacaespitosa  (Raf.)  Chambers, disturbed  site; 

rare  (04516). 

iKrigia  virginica  (L.)  Willd.,  upland  woods  and 

disturbed  site;  rare  (04508). 

iLactuca  canadensis  L.,  old  field;  infrequent 

(00886). 

iLactuca  floridana  (L.)  Gaertn.,  woods  and  old 

field;infrequent(01125). 

i*Lactuca serriola  L.,disturbed  site; rare  (01084). 

'Leucantiiemum  vulgare  Lam.,  old  field  and  dis- 
turbed site; occasional  (00721). 

Pacl<era  anonyma  (Wood)  W.A.Weber  &  A.Ldve, 

old  field; common  (00218). 
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iPackera  glabella  (Poir.)  CJeffrey,  streambanks, 

wet  soil;  rare  (00440). 

Packera  obovata  (Muhl.  ex  Willd.)  W.A.Weber  & 

A. Love,  upland  woods  and  rocky  banks; 

scarce  (not  collected). 

Polymnia  canadensis  L.,  rich  wooded  ravines 

among  boulders  and  on  bluffs;  common 

(02468). 

-fPrenanthes  aldsslma  L.,  rich  woods  and  bluffs; 
occasional  (01361). 

fPseudognaphallum  obtusifolium  (L.)  Milliard  & 

Burtt.,old  field;  frequent  (01216). 

Pyrrohopappus  carolinianus  (Walter)  DC,  old 

field; frequent  (00867). 

Rudbeckia  fulgida  Alton  var.  umbrosa  (Boynton 

&  Beadle)  Cronquist,  calcareous  seeps  and 

streambanks; common  (01 123). 

iRudbeckia  hirta  L.  var.  pulcherinima  Farw.,  old 

field; frequent  (00574). 

Rudbeckia  triloba  L.  var.  triloba,  old  field;  rare 

(01108). 

-fSericocarpus  linifolius  (L.)  B.S.P.,  old  field;  rare 
(0254.S). 

Silphiuiu  asteriscus  L.  var.  astenscus,  slope  in 

woods;  infrequent  (00682). 

Silphium  mohrii  Small,  old  field  and  disturbed 

site;  rare  (01081). 

iSmallanthus  uvedalius  (L.)  Mack,  ex  Small,  rich 

woods;  infrequent  (01281). 

tSo/Zdago o/f/ss/maL., old  field;frequent  (01404). 

Solidagoarguta  Alton  var.coro//n/o/io  A. Gray.old 

field  and  dry  woods;occasional  (01061). 

Solldago  caesia  L.,  rich  woods  and  bluffs;  fre- 
quent (01 167). 

fSolldago  curtisii  Torr.  &  A,  Gray,  rich  woods;  in- 
frequent (01362  VDB). 

f Solldago  erecta  Pursh,  dry  upland  woods;  fre- 

quent (0151 1). 

'tSolldago  gigantea  Alton,  streambanks,  mesic 
clearings,  and  old  field;  infrequent  (01 104). 

Solldago  hispida  Muhl.  ex  Willd.,  dry  upland 

woodsand  rocky  banks;infrequent  (01058). 

Solldago  juncea  Alton,  old  field;  common 

(01102), 

-\Solidago  missourlensis  Nutt.  var.  fasciculata 
Holz., old  field;  infrequent  (00866). 

iSolldago  nemoralis  Alton,  old  field;  common 

(01401). 

■fSolldago  odora  Alton,  old  field;  occasional 
(01219), 

.So//dogopafL//aMuhl.exWilld.,calcareous  seeps 

and  streambanks; frequent  (01364). 

iSolldago  rugosa  Mill.  ssp.  aspera  (Alton) 

Cronquist,  woods  and  streambanks;  occa- 
sional (01062). 

Solldago ulmlfolla  MuhI.ex  Willd.,upland  woods; 
common  (01090). 

*Sonchus  asper  (L.)  Hill,  disturbed  site;  rare 

(02240). 

Symphyotrlchum  cordlfollum  (L.)  Nesom,  rich 

woods;  infrequent  (01490). 

-\  Symphyotrlchum  ditmosLim  (L.)  Nesom, old  field 
and  dry  woods;  frequent  (01376). 

Symphyotrlchum  laterlflorum  (L.)  A.  &  D.  Love, 

woods  and  streambanks;frequent  (01372). 

\  Symphyotrlchum  oolentangiense  (Riddell) 

Nesom,  dry  woods;  very  lare  (number  un- 
available VDB). 

Symphyotrlchum  patens  (Alton)  Nesom,  old  field; 

frequent  (01398). 

Symphyotrlchum  pllosum  (Willd.)  Nesom  var. 

p/7o5u/)!,  old  field  and  disturbed  site;  occa- 
sional (01380). 

Symphyotrlchum  shortil  (Lindl.)  Nesom,  woods; 

frequent  (01369). 

f  Symphyotrlchum  undulatum  (L.)  Nesom,  dry 

field;  infrequent  (02967  VDB). 

iSymphyotrlchum  urophyllum  (Lindl.)  Nesom, 

rich  woods  and  rocky  banks;  frequent 

(00638). 

-\-*Taraxacum  officinale  G.H.Weber  ex  Wiggers, 
disturbed  site;  scarce  (02219). 

Verbeslnaalternlfolia  (L.)  Britton  ex  Kearney,  rich 

wooded  streambank;very  rare  (01 168). 

Verbesina  virginica  L.,old  field;  rare  (01 242). 

Vernonia  gigantea  (Walter)  Tref,  old  field;  occa- 
sional (01044), 

BALSAMINACEAE 

'[Impailens  capensis  Meerb,,  calcareous  seeps 
and  streambanks;  coriimon  (01 1 14). 

BERBERIDACEAE 

Podophyllum  peitatum  L„  rich  wooded  stream 
terrace; scarce  (00400). 

BETULACEAE 

AInus  senula:a  (Alton)  Willd.,  streambanks  and 

seeps;  occasional  (not  collected). 

Carplnus  carollniana  Waiter  ssp,  virginlana 

(Marsh.)  Furlow,  rich  wooded  ravines  and 

streambanks;  occasional  (00481). 
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Corylus  americana  Walter,  woods  and  stream- 
banks;  common  (00489), 

Ostrya  virginiana  (Mill.)  K.Koch,  rocky  upland 

woods;  occasional  (01368). 

BIGNONIACEAE 

Bignonia  capreolata  L.,  woods;  occasional 

(00005). 

Camps;srad/cans(L.)  Seem. ex  Bureau, disturbed 

site;  very  rare  (01551). 

**Catalpa  cf.  speciosa  (Warder)  Warder  ex 
Engelm.,  disturbed  site;  very  rare  (05974). 

BORAGINACEAE 

iCynoglossum  virginanum  L.,upland  woods;fre- 

quent  (01270), 

Myosotis  macrosperma  Engelm,,  woods;  occa- 
sional (01887). 

BRASSICACEAE 

Arabis  laevigata  (Muhl.  ex  Willd.)  Poir.  var. 

laevigata,  rich  rocky  woods,  boulders,  and 

bluffs;  frequent  (00814). 

fBarbarea  vulgaris  Ait.f,  disturbed  site;  rare 

(01977). 

-fCardamine  angustata  O.E.Schulz.,  woods;  fre- 
quent (00451). 

Cardamtne  bulbosa  (Schreb,  ex  Muhl,)  B,S.P., 

seeps  and  streambanks;infrequent  (01 883), 

Cardamine concatenata  (Michx.)  Sw.,rich  woods; 

infrequent  (00327). 

*Cardamine  hirsuta  L.,  woods,  bluffs,  and  dis- 
turbed site; frequent  (00301). 

iCardamine parviflora  L.,dry  rocks;  rare  (01010). 

Cardamine pensylvanica  Muhl.  ex  Willd.,  calcare- 
ous seeps;  scarce  (01 999). 

'"'Rorippa  nasturtiurv-aguaticum  (L.)  Hayek, 
streams;  infrequent  (00522). 

BUXACEAE 

Pachysandra  procumbens  Michx.,  rich  wooded 

ravines  and  streambanks;common  (not  col- 
lected). 

CALLITRICHACEAE 

Callitriche  heterophylla  Pursh,  ssp.  heterophylla, 

swift,  shallow  stream;  very  rare  (00480). 

^Callitriche  terrestris  Raf,disturbed  site;very  rare 

(04511). 

CAMPANULACEAE 

^Lobelia  cardinalis  L.,  streambanks  and  seeps; 

infrequent  (01 1 12). 

f  Lobelia  inflata  L„  upland  woods  and  disturbed 

site;  occasional  (00902). 

Lobelia  puberula  Michx.,  old  field;  frequent 

(01087). 

Lobelia siphilitica  L.,  streambanks  and  seeps;oc- 
casional  (01165). 

CAPRIFOLIACEAE 

''lon/cera7apoD/coThunb.,old  field  and  woods; 
common  in  old  field,  occasional  elsewhere 

(00046). 

Lonicera  sempervirens  L.,  dry,  rocky  vA'ooded 

slopes;  rare  (00090), 

iSarvbucus  nigra  L.  ssp.  canadensis  (L.)  R.Bolli, 

moist  openings  and  streambanks;  infre- 

quent (01580). 

Symphoricarpos  orbiculatus  Moench.dry  upland 

woods  and  edge  of  old  field;  infrequent 

(00978). 

Triosteum  angustifolium  L,  dry  upland  thicket; 

very  rare  (00889). 

Viburnum  rufidulum  Raf.,  dry  rocky  wooded 

banks;  infrequent  (00676), 

CARYOPHYLLACEAE 

*Cerastium  brachypetalum  Desp.  ex  Pers.  ssp. 
brachypetalum,  d\stiitbed  site;  rare  (02227 
VDB). 

iCerastium  brachypodum  (Engelm.  ex  A.  Gray) 

B.L.Rob.,  dry  rock  outcrops;  rare  (0081 5), 

*Cerastium  glomeratum  Thuill.,  disturbed  site; 
rare  (04510), 

Cerastium  nutans  Raf,  rocky  woods;  infrequent 

(00387), 

i*Cerastium  pumilum  W,Curtis,  disturbed  site; 
rare  (01821  VDB), 

'\'Silene  stellaia  (L,)  Ait,f,  upland  wooded  ravines 
and  streambanks;  scarce  (00843). 

Silene  virginica  L,  wooded  banks  and  rocky 

slopes;frequent  (01028), 

*Stellaria  media  (L.)Vill„disturbed  site.gravel  bars 
in  streams.and  moist  creek  banks;occasional 

(00396), 
iStellaria  pubera  Michx.,  rich  ravines  and 

streambanks; frequent  (00071). 

CELASTRACEAE 

fEuonymus  americana  L.,  woods  and  stream- 
banks;frequent  (00525). 

Euonymus  atropurpurea  Jacq.,  rich  wooded 

stream  terrace;  very  rare  (not  collected). 
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CHENOPODIACEAE 

*Chenopodium  album  L.,  disturbed  site;  rare 
(01379). 

CISTACEAE 

iLechea  mucronata  Raf,,  old  field;  rare  (01405), 

t/-ec/7eofenu/fo//oMichx„dry  wooded  slope; rare 

(01069). 

CLUSIACEAE 

\Hypenaiin  drumrnondii  (Grev.  &  Hook.)  Torr.  & 

A.Gray,oldfield;scarce  (01579). 

Hypericum  froiidosum  Michx.,  dry  bluffs;  rare 

(02471). 

^Hypericum  hypericoides  (L.)  Crantz.  ssp. /lypen- 
coides,dry  upland  woods;occasional  (00857). 

IHypericiim  hypencoides  (L.)  Crantz  ssp. 

mu/f/coL//e  (Michx. ex  Willd.)  Robson, dry  up- 

land oak-hickory  forest;  common  (01512). 

^Hypericum  mutilum  L.,  disturbed  site;  very  rare 

(03495). 

Hypericum  punctatum  Lam.,  old  field  and  along 

edge  of  woods;frequent  (00888). 

CONVOLVULACEAE 

iCalystegia  catesbeiana  Pursh,  dry  upland 

thicket;  very  rare  (02154). 

Ipomoeapandurata  (L.)  G.Mey.,dry  woods;scarce 

(00905). 

CORNACEAE 

Cornus   altermfolia    L.f.,    tich    woods    and 

streambanks;  frequent  (00075). 

Cornus  amomum  Mill.,  streambanks  and  seeps; 

rare  (00738). 

Cornus  drummondii  C.A.Mey.,  upland  woods; 

very  rare  (01 170), 

[Cornus  florida  L.,woods;common  (00105). 

Nyssa  sylvatica  Marsh.,  upland  woods;  common 

(00544). 

CRASSULACEAE 

iSedum  ternatum  Michx,,  Moist  rocks  by  stream; 

very  rare  (01493). 

CUCURBITACEAE 

Sicyosanguiatus  L., Moist  opening  along  stream 

bank;  very  rare  (02459). 

CUSCUTACEAE 

iCuscuta  compacla  Juss.ex  Choisy,  streambanks 

and  calcareous  seeps;  infrequent  (01223), 

"[Cuscuta  gronovii  Willd.  ex  Schult.  Calcareous 
seep;  very  rare  (01235). 

Cuscuta  pentagona  Engelm,,  at  edge  of  woods 

and  old  field;  very  rare  (01 107), 

EBENACEAE 

Uiospyros  virgiiiiana  L.,  upland  woods  and  thick- 
ets; very  rare  (00548). 

ELAEAGNACEAE 

-fElaeagnus  umbellata  Thunb.,  upland  woods; 
very  rare  (00839). 

ERICACEAE 

\Kalmialaiifolia  L.,dry  upland  slopes  and  rocky 

banks; frequent  (00530). 

Oxydendrum  arboreum  (L.)  DC.,  dry  woods  and 

slopes; common  (01489). 

Rhododendron  alabamense  Rehder.dry  to  moist 

wooded  banks  and  terraces;frequent  (01 164). 

Rhododendron  canescens  (Michx.)  Sweet,  dry 

woods  and  banks;  occasional  (00684). 

Rhododendron     periclymenoides     (Michx.) 

Shinners,  upland  woods;  rare  (01 498). 

iVaccinlum  arboreum  Marsh.,  dry  v-voods  and 

slopes;  freguent  (00488). 

iVaccinium  corymbosum  L.,  wooded  bank;  very 
rare  (00508). 

Vaccinium  pallidum  Alton,  dry  woods;  common 

(00540). 

Vaccinium  stamineum  L,  dry  woods  and  rocky 

banks; occasional  (00617). 

EUPHORBIACEAE 

t/^ca/yp/iog;oc/7(?n5  A. Gray  dry  woods  and  road- 
sides; scarce  (0271  7). 

Acalypha  ostryifolla  Riddell,  disturbed  site;  very 
rare  (01503), 

Acalypha  rhoniboldea  Raf.,  upland  woods,  rich 

woods,and  5treambanks;occasional  (00859). 

Chamaesyce  nutans  (Lag.)  Small,  old  field  and 

disturbed  site;infreguent  (01412), 

[Chamaesyce prostrata  (Alton)  Small, disturbed 

site;  rare  (01575), 

Crolon  capitatus  Michx.,  disturbed  site;  rare 

(01243). 

Croton  monanthogynus  Michx.,  dry  upland  dis- 
turbed site;  rare  (01 099), 

rup/iorb/a  coro//ofoL.,oldfield;frequent  (0071 1). 

FABACEAE 

\*Alblzia  jullbnssin  Durazz.,  upland  woods;  rare 
(01488). 

Amphicarpaea  bracteata  (L)  Fernald.rich  woods 

and  streambanks; frequent  (01 154). 
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Apios  americana  Medik.  Calcareous  seep;  rare 

(not  collected). 

iApiospriceana  B.L.Rob.,  rich  streambank  and 

rocky  hillside;very  rare  (02679). 

Cercis  canadensis  L.,  woods;  occasional  (00674). 

iChamaecrista  fasciculata  (Michx.)  Greene,  old 

field  and  disturbed  site;  occasional  (00862). 

iChamaecrista  nictitans  (L.)  Moench,  old  field; 

rare  (04267). 

Clitoria  mariana  L.,  old  field;  infrequent  (00868). 

iDesmodium ciliare [Muhl.exWiWd)  DC.,old  field; 

occasional  (01097). 

Desmodium  glabellum  (Michx.)  DC,  upland 

woods;  infrequent  (02945  VDB). 

i Desmodium  glutinosum  (Muhl.exWilld.)Wood, 

rich  woods  and  streambanks;  infrequent 

(00677). 

Desmodium  nudiflorum  (L.)  DC,  upland  woods; 

frequent  (00852). 

Desmodium paniculatum  (L.)  DCupland  woods, 

rich  wooded  streambank,  old  field, and  dis- 

turbed site;  infrequent  (01 394). 

i Desmodium pauciflorum  (Nutt.)  DC,  rich  woods 

and  5treambank5;occa5ional  (00846). 

iDesmodium  perplexum  Schub.,  old  field;  fre- 

quent (01 101). 

iDesmodium  rotundifolium  DC,  dry  upland 

woods;  infrequent  (01 1 09). 

■fDesmodium  viridiflorum  (L.)  DC, old  field; infre- 
quent (01284  VDB). 

Gaiactia  volubilis  (L.)  Britton,  old  field;  frequent 

(00865). 

i*Kummerowia sdpulacea  {Maxim.)  Makino, dis- 
turbed site;  rare  (01213). 

fKummerowia  striata  (Thunb.)  Schindl.,old  field 

and  disturbed  site;  infrequent  (01 1 03). 

f*Lathyrus  liirsutus  i., disturbed  site; rare  (02167). 

i*Lespedeza  bicotor  Turcz.,  old  field;  frequent 
(00873). 

\*iespedeza  cuneata  (Dum.-Cours.)  G.Don,  old 
field;  frequent  (01098). 

Lespedeza  frutescens  (L.)  hlornem.,  old  field;  oc- 
casional (01095). 

f  Lespedeza  liirta  (L.)  Hornem.,  dry  woods  and 

edge  of  old  field;  Infrequent  (01 171). 

t/-espedezaproa;mbe/is  Michx., old  field  and  dry 

woods; frequent  (01 100). 

iLespedeza  repens  (L.)  W.Bartram,  old  field  and 

dry  woods;  Infrequent  (00752). 

iLespedeza  stuevei  Nutt.,  old  field;  rare  (01285 
VDB). 

iLespedeza  violacea  (L.)  Pers.,  old  field;  scarce 

(01161). 

iLespedeza  virginica  (L.)  Britton,  old  field;  occa- 
sional (01383). 

*Medicagolupulina  L., disturbed  site;  infrequent 
(00713). 

i*Medicago  sativa  L.,  disturbed  site;  very  rare 
(03509). 

*Melilotus  alba  Medik.,  disturbed  site  and  old 
field;  infrequent  (00703). 

i Mimosa  microphylla  Dry, old  field;  rare  (02538). 

iOrbexilum  pedunculatum  (Mill.)  Rydb.,  old  field 

and  dry  woods;  scarce  (00977). 

Robinia  pseudoacacia  L.,  upland  woods  and 

edges  of  old  field;  infrequent  (01573). 

Senna  marilandica  (L.)  Link,  disturbed  site  and 

streambanks;  scarce  (0121 1). 

iTephrosia  virginiana  (L.)  Pers.,  old  field  and  dry 

woods;  infrequent  (00630). 

*Trifolium  campestre  Schreb.,  old  field  and  dis- 
turbed site;  scarce  (01979). 

*Trifolium pratenseL,o\d  field  and  disturbed  site; 
scarce  (01075). 

i*Trifolium  repens  L.,  disturbed  site;  scarce 
(02168). 

tl//c/acflro//n/ona  Walter, rich  ravines; occasional 

(00125). 

*Vicia  sativa  L.  ssp.  nigra  Ehrh.,  disturbed  site; 
scarce  (0201 8). 

*Vicia  vitlosa  Roth  ssp.  varia  (Host)  Corb.,  dis- 
turbed site;  scarce  (02237). 

FAG  ACE  AE 

iCastanea dentata  (Marsh.)  Borkh.,dry  upland 

woods;  rare  (00491). 

Fagus  grandifolio  Ehrh.,  rich  ravines;  occasional 

(01016). 

Quercusalba  L.,  woods;  common  (00628). 

Quercus coccinea  Muenchh.,dry  upland  woods; 
occasional  (00635). 

iQuercus  falcata  Michx.,  upland  woods;  occa- 
sional (01510). 

iQuercus  marilandica  Muenchh.,  dry  ridges;  in- 
frequent (01 163). 

Quercus  muehlenbergit  Engelm.,  rich  rocky  wood- 
ed slopes  and  ravines;  occasional  (00731). 

iQuercus  phellos  L,  old  field;  rare  (0063 1 ). 

Quercus  pnnus  L.,dry  upland  slopes  and  ridges; 
common  (01014). 
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-fQuercus rubra  L.,rich  woods  and  ravines;scarce 

(00740). 

Ouercus  x  sauliiSchne\d.[alba  x  pnnus], upland 

woods;  very  rare  (not  collected). 

Quercus  stellata  Wangenh.,  upland  woods;  fre- 

quent (00545). 

Quercus  velutina  Lam.,  upland  woods;  frequent 

(01015), 

FUMARIACEAE 

Corydalis  tiavula  (Raf.)  DC,  rich  wooded  stream 

terrace;  rare  (00335). 

GENTIANACEAE 

Fru^era  tuioliniensn  Walter,  rich  woods  and 

stream  terraces; infrequent  (03732). 

iGeiitianavillosa  I. ,d\y  upland  woods; very  rare 

(06054). 

iObolariavirginica  L.,  upland  woods  and  ravines; 

rare  (03 177). 

Sabalia  aiigutaris  (1.)  Pursh,  old  field  and  dis- 
turbed site;  rare  (02682). 

GERANIACEAE 

Geranium  carolinianuni  L.  var.  carollnianum,  dis- 

turbed site; scarce  (022 1 7). 

iGeraniurv  niaculatum  L.,  rich  woods  and  banks; 

occasional  (00078). 

HAMAMELIDACEAE 

IHuniaiiielis  viiginiana  L, woods  and  ravines;fre- 

quent  (00513). 

iLiquidambar  styraciflua  L.,  upland  woods;  infre- 
quent (00841). 

HYDRANGEACEAE 

'[Hydrangea  cinerea    Ser.,   rich    bluffs   and 
streambanks; common  (00573). 

Philadelphus  hirsutus  Nutt.,  rocky  woods  and 

bluffs;  rare  (005 17). 

HYDROPHYLLACEAE 

Neniophila  aphylla  (L.)  Biummitt,  rich  wooded 

streambank  terrace;  scarce  (00344). 

Phacelia  bipinnatifida  Michx.,  rich  woods  often 

among  rocks  and  boulders;  infrequent  (01 890). 

JUGLANDACEAE 

iLarya  alba  (L.)  Nutt.  ex  Elliott,  upland  woods; 

common  (00627). 

Caryacordiformis  (Wangenh.)  K.Koch, rich  woods 

and  ravines;  scarce  (00900). 

Garya  glabra  (Mill.)  Sweet,  upland  woods;  occa- 
sional (riot  collected). 

Garya  ovalis  (Wangenh.)  Sarg.,  upland  woods; 

infrequent  (00725). 

tCoryaoraf(7(Mill.)  K.Koch,  rich  rocky  slopes  and 

ravines;  infrequent  (02674). 

Juglans  cinerea  I .,  rich  ravines;  scarce  (00898). 

Juglaiis  nigra  L.,  rich  ravines,  rare  (01 540). 

LAMIACEAE 

\Blephilia  ciliata  (L.)  Benth.,  rich  woods  and 

streambanks;  infrequent  (0091 1). 

iCollinsonia  canadensis  L.,  rich  woods  and  ra- 
vines; occasional  (01353). 

-[Gunila  origanoides  (L.)  Britton,  dry  upland 
woods  and  slopes;  occasional  (01 209). 

'Glechoma  hederacea  L,,  disturbed  site;  scarce 

(00450). 

iLycopus  rubellus  Moench.  In  streams, wet  banks, 

and  calcareous  seeps; frequent  (01 1  1 1). 

Monarda  bradburiana  Beck,  upland  woods  and 

rocky  slopes;occasional  (00523). 

Monarda  fistulosa  L.,old  field  and  disturbed  site; 

infrequent  (00701). 

VPerilla  frutescens  (L.)  Britton, disturbed  site;rare 

(01556). 

^Prunella  vulgaris  L.,  disturbed  site  and  stream- 
banks;  occasional  (00543). 

Pycanthemum  loomisii  Nutt.,  old  field; common 

(00872). 

iPycanthemum  tenuifolium  Schrad.,old  fiold;fre- 

quent  (00632). 

Salvia  lyrata  L.,  old  field  and  woods;  occasional 

(00609). 

Salvia  urticifolia  L.,  upland  woods;  rare  (04509). 

^Scutellaria  eiliptica  MuhI.ex  Spreng.var. /i/rsufa 

(Short  &  Peter)  Fernald,  woods  and  stream- 
banks;  occasional  (00572). 

Teucrium  canadense  L.,rich  streambank;  very  rare 

(03503). 

LAURACEAE 

[Lindera benzoin  (L.)  Blume,  rich  woods;frequent 

(00487). 

Sassafras  albidum  (Nutt.)  Nees,  upland  woods 

and  edges  of  old  field;  infrequent  (00689). 

LOGANIACEAE 

Spigelia  manlandica  (L.)  L.,streambank;very  rare 

(00890). 

MAGNOLIACEAE 

/  inodendron  tulipifera  L.,  rich  woods;  occasional 

(00840). 



ESTES  AND  WALCK,  VASCULAR  FLORA  OF  RATTLESNAKE  FALLS  (TENNESSEE) 1771 

MALVACEAE 

Sida  spinosa  L.,  disturbed  site;  rare  (01576), 

MENISPERMIACEAE 

iMenispermum  canadense  I.,  rich  wooded  ra- 
vine; rare  (0261 1). 

MONOTROPACEAE 

fMonotropa  uniflora  L,,  upland  oak-hicl<ory 
woods;  very  rare  (02942). 

MORACEAE 

Morus  rubra  L.,  rich  wooded  ravines;  scarce 

(00696). 

OLEACEAE 

Chionanthusvirginicus  L.,rich  streambanks;rare 

(00741). 

Fraxinus  americana  L.,  woods  and  ravines;  fre- 

quent (00730), 

Frox/nuspennsy/i/on/ca  Marsh.,  moist  upland  de- 
pression; very  rare  (00718). 

*Ligustrum  sinense  Lour.,  streambanks;  scarce 
(00045). 

ONAGRACEAE 

iCircaea  lutetiana  L.  ssp.  canadensis  (L.)  Asch,  & 

Magnus,  rich  woods  and  streambanks;  oc- 
casional (00894). 

fOenothera  biennis  L.,  old  field  and  disturbed 

site;  scarce  (01577). 

tOenot/iera/oc/D/ofa  Hill, disturbed  site;very  rare 

(02239). 

ORBANCHACEAE 

iConopholis  americana  (L,)  Wallr.f.,  woods  be- 
neath oak  trees;  occasional  (00606). 

OXALIDACEAE 

tOxo//5d/7/en/7Jacq.,dryfield;infrequent(01828). 

Oxalis  stncta  L„  dry  rocky  woods  and  disturbed 

site;  occasional  (00510). 

Oxalis  violacea  L.,  dry  rock  outcrops;  infrequent 

(00397), 

PAPAVERACEAE 

Sanguinana  canadensis  L,  rich  woods;  scarce 

(00449). 

PASSIFLORACEAE 

Passifiora  incarnata  L.,  old  field  and  disturbed 

site;  infrequent  (00623). 

Passifiora  lutea  L.,  rich  woods  and  streambanks; 

infrequent  (00732). 

PHYTOLACCACEAE 

Phytolacca  americana  L,,  disturbed  soil;  scarce 

(00858). 

PLANTAGINACEAE 

-f*Plantago  lanceolata  L,  disturbed  site;  occa- 
5ional(00720), 

iPlantago  rugelii  Dene,,  disturbed  site;  occa- 
sional (00712), 

PLATANACEAE 

/'/ofonu5  0cc/c/enta//sL.,  streambanks;  infrequent 
(00253), 

POLEMONIACEAE 

Ptilox  amoena  Sims,  rocky  woods;  rare  (00529). 

Phlox amplifolia  Britton,old  field;  very  rare  (00626 
VDB). 

Phlox  divancata  L.,  rich  woods  and  rocky  banks; 

common  (not  collected). 

Phlox  glaberrima  L,,  Calcareous  seeps;  very  rare 

(01494), 

f  Phlox  pilosa  L.  ssp. ozarkana  (Wherry)  Wherry, 

old  field;very  rare  (02233). 

Polemonium  reptans  L.,  rich  woods  and  stream- 
banks;  common  (001 17), 

POLYGONACEAE 

\*Polygonuin  caespitosum  Blume  yar.longiseturv 

(Bruyn)  Steward,  disturbed  site  and  gravel 
bars  of  streams;occasional  (01 152). 

Polygonum pensylvanicum  L„disturbed  site;rare 

(01411), 

\*Polygonum persicaria  L.,disturbed  site;scarce 
(00844). 

■fPolygonum  punctalum  Elliott,  disturbed  site; 
scarce  (00640). 

Polygonum  scandens  L.,  Edge  of  old  field  and 
woods;  rare  (01229). 

-fPolygonum  setaceum  Baldw„wet  streambanks; 
infrequent  (01153), 

Polygonum  virginianum  L,,  rich  woods  and 
streambanks; occasional  (01 1 10). 

i*Rumexacetosella  L,,old  field;  scarce  (00622), 

i*Rumexcrispus  L„ disturbed  site;  rare  (00546). 

■f*Rumex  obtusifolius  L,  wet  streambank;  very 
rare  (00897), 

PORTULACACEAE 

Claytonia  virginica  L,,  rich  woods;  common 

(00077), 
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PRIMULACEAE 

iLysimachia  ciliata  L.,  wet  streambanks;  infre- 

quent (01060). 

Lysiniachia  cf. hyfar/da  Michx,, upland  woods;fre- 

quent  (00756). 

Lysiniachia  quadrifolia  L.,  upland  woods  and  old 

field;  rare  (02 165). 

iSamoius  valerandi  issp.parviflorus  (Raf)  Hulten, 

wel  streambank;very  rare  (00849). 

PYROLACEAE 

iChimaphila  niaculala  (L.)  Pursli,  upland  woods; 

common  (00027). 

RANUNCULACEAE 

Actaea pacliypoda  Elliott, rich  woods;infrequenl 

(01024). 

-f Anemone  quinquefolia  L.,  rich  woods  and 
streambanks; scarce  (00076). 

Anemone  virginiana  L.,  old  field  and  upland 

woods;  scarce  (01070). 

Aquiiegia  canadensis  L.,  rich  bluffs  and  slopes; 

occasional  (00979). 

Clematis  versicolor  Small  ex  Rydb.,  rich  woods; 

very  rare  (01025). 

f  Clematis  virginiana  L.,  rich  wooded  ravines;  rare 

(01357). 

■[Hepatica  nobilis  Schreb.  var.  acuta  (Pursh) 
Steyermark,  rich  woods  and  slopes;common 

(00446). 

\  Hydrastis  canadensis  l.,r\cU  wooded  ravines; 

scarce  (01  354). 

i*Ranunculus  bulbosus  L.,  old  field;  very  rare 
(0041 5  VDB). 

Ranunculus  hispidus  Michx.  var.  hispidus,  rocky 

woods  and  banks;  occasional  (00068). 

Ranunculus  micranthus  Nutt,,  limestone  bluffs; 

rare  (01822). 

iRanunculus  recurvatus  Poir.,  streambanks;  fre- 

quent (00519). 

"Ranunculus  sardous  Crantz,  disturbed  site  and 
old  field;  infrequent  (01 584). 

Thalictrum   revolutum    DC,    rich    wooded 

streambanks;  infrequent  (00878). 

Thalictrum  thalictroides  (L.)  Eames  &  Boivin,  rich 

woods;  frequent  (00127). 

RHAMNACEAE 

Ceanothus  americanus  L.,  old  field  and  edqe  of 

dry  woods; infrequent  (00566). 

Frangula  caroliniana  (Walter)  A.Gray  woods  and 

edges  of  old  field;  scarce  (01 486). 

ROSACEAE 

I'Agnmonia  parviflora  Alton,  wet  streambank; 
rare  (01 057). 

Agrimonia    rostellata    Wallr.,    woods    and 

streambanks; frequent  (00850). 

lAmelanchierarborea  (Michx.f)  Fernald,  upland 

woods; frequent  (00357). 

Crataegus  caipodendron  (Ehrh.)  Medik.,  rocky 

woods  and  slopes;  infrequent  (00518). 

Crataegus  cf.  flabellata  (Spach)  Kirchn.,old  field; 

very  rare  (01 030  VDB). 

i' Crataegus pruinosa  (Wcndl.f)  K.Koch,  dry  rocky 
slope  forest;  rare  (02602  VDB). 

^"Duchesneaindica  (Andr.)  Focke,disturbed  sites 
and  gravel  bars  of  streams;  rare  (05975). 

Geumconoc/enseJacq.,  woods  and  bluffs;  occa- 
sional (00094). 

-\Malus    angustifolia    (Alton)    Michx.    var. 
angustifolia,  dry  rocky  wooded  slope;  very 
rare  (02957). 

■\-Porteranthus  stipulatus  (MuhI.ex  Willd.)  Bntton, 
dry  woods;  infrequent  (00726). 

Potenf/7/a  s/mp/ex  Michx.,dry  woods  and  old  field; 

frequent  (00514). 

Prunus  mexicana  S.Watson,  dry  woods  and  rocky 

slopes;  rare  (00528). 

Prunus  serotina  Ehrh.,  upland  woods  and  edges 

of  old  field;  scarce  (00058). 

Rosa  Carolina  L.,  edge  of  woods  and  old  field; 
scarce  (00570). 

t*/?osarnu/f/f/oraThunb.ex  Murr.,  moist  stream- 
banks;  infmquent  (00520). 

Rosa  setigera  Michx.,  limestone  outcrops  in 

woods;  very  rare  (01 1  24). 

IRubus  allegheniensis  Porter,  upland  woods;  in- 

frequent (00883). 

t*/?ubusb/fronsVest  exTratt.,  old  field; common 
(00621). 

i Rubus  invisus  {i.H.BaWey)  Bntton, upland  woods; 

infrequent  (02021). 

Rubus  occidentalis  L,  woods;  infrequent  (00042). 

iRubus  pensilvanicus  Poir.,  upland  woods  and 

disturbed  site; infrequent  (00637). 

fWaldsteinia  fragarioides  (Michx.)  Tratt.,  rich 
woods;  rare  (00073). 

RUBIACEAE 

Cephalanthus  occidentalis  L.,  streambank;  very 
rare  (00845). 

Diodia  teres  Walter,  old  field;  frequent  (00882). 
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iGalium  aparine  L.,  rich  woods;  occasionai 

(00509). 

Go//um  c/rcaezans  Michx.,  rich  woods;occa5ional 

(00483). 

Galium  pilosum  Aiton,  old  field;  occasional 

(00624). 

Galium  triflorum  Michx.,  rich  woods  and  moist 

bluffs; frequent  (00641). 

iHoustonio  caerulea  L.,  upland  woods; frequent 

(00386). 

Houstonia  purpurea  l^var. purpurea,  woods  and 

banl^s;  frequent  (00536). 

iHoustoniapusilla  Schoepf.grassy  roadbed;very 

rare  (00813). 

Mitchetia  repens  I.,  moist  woods;  infrequent 

(00303). 

SALICACEAE 

iPopulusdeltoldes  Bartram  ex  Marsh,, gravel  bar 

in  stream;  very  rare  (01233). 

iSalix  carolmiana  Michx.,  calcareous  seep;  very 

rare  (01496). 

Salix  humilis  Marsh,  var  humilis,  old  field  and 

thickets;  infrequent  (00060). 

tSa//;<n/graMarsh.,wetstreambank;rare(01 156). 

SAPOTACEAE 

Sideroxylon  lycioides  L.,  rocky  banks;  rare  (0091 0). 

SAXIFRAGACEAE 

ttieuchera  americana  L.  var.  americana,  rich 

woods;  scarce  (00533). 

Heuchera  villosa  Michx.  var.  macrorhiza  (Small) 

Rosend.,  Butters,  &  Lakela,  limestone  bluffs 

and  boulders;  frequent  (0051 1). 

Parnassia grandifolia  DC, calcareous  seep;rare 

(01495). 

Saxifragavirginiensis  Michx.,  limestone  bluffs  and 

boulders; frequent  (00081). 

■f'fiarella  cordifolia  L.,  rich  woods  and  banks; fre- 
quent (00070). 

SCROPHULARIACEAE 

■fAgalinis  gattingeri  (Small)  Small,  dry  rocky 
woods;  rare  (01375). 

Aureolana  flava  (L.)  Farw.,  dry  woods;  rare  (not 

collected). 

-f  Aureolana  pectinate  (Nutt.)  Pennell,  dry  woods; 
rare  (00899). 

-fChelone glabra  L.,  wet  streambanks  and  calcar- 
eous seeps;  infrequent  (01  360). 

Mimulus  aiatus  Alton,  wet  streambanks;  infre- 

quent (01067). 

\*Paulownla  tomentosa  (Thunb.)  Sieb.&  Zucc.ex 
Steud.,  disturbed  site;  rare  (01515). 

Pedicularis  canadensis  L.,rich  streambanks;  infre- 

quent (00080). 

^-Scrophularla  marilandica  L.,  streambanks;  rare 

(01467). 

*Verbascum  blattaria  L.,  disturbed  site;  rare 

(01344). 

i*Verbascum  thapsus  L.,  disturbed  site;  scarce 
(00876). 

*Veronica  arvensis  L.,  disturbed  site;  infrequent 

(02019). 
'\*Veronica  serpyliifolia  L.,  rich  mossy 

streambanks;  rare  (00562). 

Veronicastrum  virginicum  (L.)  Farw.,  old  field  and 

disturbed  site;  very  rare  (00887). 

SIMAROUBACEAE 

*Ailanthus  altissima  (Mill.)  Swingle,  clearing  in 
woods;  very  rare  (00879). 

SOLANACEAE 

i*Datura  stramonium  L, disturbed  site; very  rare 

(01409). 

Physalis  heterophylla  Nees,  old  field  and  upland 

thicket; scarce  (01574). 

f Physalis  longifolia  Nutt.  var.  subglabrata  (Mack. 

&  Bush)  Cronquist,  old  field;  infrequent 

(00708). 
iPhysalis  pubescens  L.  var.  integrifolia  (Dunal) 

Waterf, gravel  bar  in  stream;scarce  (04292). 

Solanum  carolinense  L,  old  field  and  disturbed 

site;  infrequent  (00707). 

Solanum  ptychanthum  Dunal,  moist  woods; 

scarce  (01027). 

STAPHYLEACEAE 

Staphylea  trifolia  L.,  rich  wooded  ravines  and 
streambanks;  occasional  (01359). 

STYRACACEAE 

Styraxgrandifoiius  Aiton,  upland  woods  and  ra- 
vine5;occasional  (00479). 

THYMELAEACEAE 

Dircapalustris  L.,  rich  wooded  stream  bank;  rare 

(00639). 

TILIACEAE 

Tilla  americana  L.  vat.  heterophylla  (Vent.)  Loud., 

rich  wooded  streambank;  very  rare  (01 506). 

ULMACEAE 

Ce/f/s/c?ewgoraWilld., disturbed  site;rare  (00716). 
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Celtis  occidentalis  L.,  rich  wooded  ravines  and 

stream  terraces; rare  (01019). 

Celtis  tenuifolia  Nutt.,  dry  wooded,  rocky  slope; 

very  rare  (01 149  VDB), 

Ulmus  alata  Michx.,  upland  woods;  infrequent 

(00349). 

Ulmus  amencaiw  L.,  riciT  stream  bank;  rare 

(00082). 

Ulmus  rubra  Miihl.,  rich  woods;  occasional 

(00389). 

Ulmus serotina  Sarg. .limestone  bluffs  and  rocky 

slopes;  rare  (01 01  7). 

URTICACEAE 

Boehmeria  cylindrica  (L.)  Sw.,  wet  streambanks 

and  seeps;  occasional  (00848). 

Laportea  canadensis  (L.)  Wedd.,  rich  woods;  in- 

frequent (01022). 

Parietaria pensylvanica  Muhl. ex  Willd.,  Bluffs  and 

rock  outcrops;  infrequent  (01880). 

iPiieapumila  (L.)  A.Graystreambariks and  seeps; 

frequent  (01225). 

VALERIANACEAE 

Waleriana  pauciflora  Michx.,  rich  wooded 

stream  terrace;  rare  (01 878). 

Valerianella  radiata  (L.)  Dufr.,  disturbed  site; 

scarce  (01992). 

VERBENACEAE 

IPhryma  leptostachya  L,,rich  woods;  occasional 

(00847), 

Verbena  simplex  Lehm,,old  field;  scarce  (00688). 

iVerbena  urticifolia  L.,  disturbed  soil  and  gravel 

bars  of  streams;  infrequent  (00693). 

VIOLACEAE 

Hybanlhus  concolor  (T.F.Forst)  Spreng.,  rich 

woods;  rare  (01885). 

Viola  b/co/orPursh, disturbed  site;  rare  (04507). 

iViola  cucullata  Alton,  wet  streambanks  and 

seeps;  occasional  (01832). 

■fViolahirsutula  Brainerd,dry  upland  woods;oc- 
casional  (02541). 

Viola  sororia  Willd.,  rich  woods;  infrequent 

(01826). 

Vilola  striata  Alton,  rich  streambanks  and  ter- 

races; infrequent  (01884). 

Viola  triloba  Schwein.,  rich  woods;  infrequent 

(01843). 

Viola  tripartita  Elliott  var.  glaberrima  (DC.) 

R.M.Harper,  upland  woods  a[id  ravines;  oc- 
casional (01877). 

VITACEAE 

Parthenocissus  quinquefolia  (L.)  Planch.,  moist 

woods  and  bluffs;  occasional  (00507). 

iVitisaestivalii  Michx., dry  upland  woods;occa- 
sional  (00490). 

iVitis  cinerea  (Engelm.)  Millard  var.  baileyana 

(Munson)  Comeaux,  rich  woods;  infrequent 

(00485). 

i'Vitis  rotundiiolia  Michx.,  upland  woods;  com- 
mon (01076). 

Vitis  vulpina  L.,  moisl  upland  thicket;rare  (02540). 

MAGNOLIOPHYTA,  LILIOPSIDA 

ARACEAE 

Ansaema  tnphyllum  (L.)  Schott  ssp.  triphyllum, 

woods;  frequent  (00568). 

COMMELINACEAE 

*Commelina  communis  L.,  streambanks  and 
moist  trails;  infrequent  (00901). 

Commelina  virginica  L,  streambanks;  infrequent 

(01063). 

Tradescantia  subaspera  Ker  Gawl.var.  subospero, 

rich  wooded  ravine;  rare  (02588). 

CYPERACEAE 

iLarex  ampiiibola  Steud.,  rich  wooded  ravines; 
occasional  (05979). 

tCarexcumberlandensis  Naczi,  Krai, &  Bryson, rich 

wooded  ravines;frequent  (02608). 

Carex  albicans  Willd.  ex  Spreng  var.  albicans, 

woods;  common  (01846). 

-f  Carex  albursina  E.Sheld.,  rich  wooded  ravines; 
occasional  (02590). 

iCarex  blanda  Dewey,  wooded  ravines  and 

streambanks; frequent  (s.n.). 

Carex  cephalophora  Willd.  ex  Willd.,  woods;  oc- 
casional (00755). 

Qirexd/g/fo/zs  Willd.  var.  macropodo  Fernald,  up- 
land woods  and  dry  ravines;  occasional 

(05983), 

Carex  frankii  Kunth,  wet  depression  along  road; 
rare  (01689). 

CarexgraAiu/an5  Muhl. ex  Willd.,  Calcareous  seep; 

very  rare  (02604). 

\Carex  hirsutella  Mack.,  old  field;  frequent 

(01042). 

iCarex  kraliana  Naczi  &  Bryson,  rich  wooded  ra- 
vines, infrequent  (05982). 

iCarex  laevivaginata  (Kuk.)  Mack.,  streambank 

and  gravel  bar;  rare  (05981). 
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tCorex/ox/cu/m/sSchwein.var./ox/cu/m/s,  upland 

woods;  rare  (05980). 

tCorex/L/r/c/oWahlenb.,streambanks;  infrequent 

(00442). 

iCarex  pensylvanica  Lam.,  upland  woods;  rare 

(01834). 

i'Carex  picta  Steud.,  upland  woods  and  dry  ra- 
vines; common  (00443). 

iCarex radiata  (Wahlenb.)  Small, rich  alluvial  ter- 

races and  adjacent  slopes;  scarce  (06056). 

Carex  rosea  Schkuhr  ex  Willd.,  rich  wooded  ra- 

vines; infrequent  (03500). 

■fCarex  torta  Boott  exTuckerman,  streambanks; 
scarce  (01833). 

CyperusechinatusiD  A.W.Wood,  old  field;  occa- 
sional (01041). 

Cyperus  odoratus  L.,  old  field  and  waste  places; 

scarce  (01 578). 

Eleocharisobtusa  (Willd.)  Schult.,  moist  stream- 

bank;  very  rare  (03727). 

iScirpus  atrovirens  Willd.,  streambanks;  rare 

(02460). 

iScirpus  polyphyllus  Vahl,  streambanks;  infre- 

quent (01054), 

Scleria  oligantha  Michx.,  upland  woods;  scarce 

(06053). 

DIOSCOREACEAE 

iDioscorea  quaternata  J.F.Gmel.,  rich  woods;fre- 

qucnt  (00484). 

IRIDACEAE 

t/r/scnsroro  Alton,  woods  and  streambanks;fre- 

quent  (01829). 

Sisyrinchium  albidum  Raf.,  dry  limestone  bluff; 

rare  (01 81  7). 

Sisyrinchium  angustifolium  Mill.,  wooded  ravine 

and  streambank5;infrequent  (00531). 

JUNCACEAE 

iJuncus  coriaceus  Mack.,  calcareous  seeps  and 

streambanks; frequent  (00683). 

Juncus  tenuis  Willd.,  old  field,  roads  and  paths; 

occasional  (00714). 

fLuzula  acuminata  Raf  var. carolinae  (S.Watson) 

Fernald,  upland  woods;  occasional  (01 985). 

Luzuia  ecliinata  {Small)  F.J. Herm.,  upland  woods; 

common  (01830). 

LILIACEAE 

Allium  canadense  L.  var.  canadense,  old  field;  oc- 
casional (00535). 

'[Allium  canadense  L.  var.  mobiiense  (Regel) 
Ownbey,  old  field;  rare  (02456). 

iChamaelirium  luteum  (L.)  A.Gray,  rich  wooded 
ravine;  rare  (00673). 

fl-lymenocallis  caroliniana  (L.)  Herbert,  wooded 

ravines,stream  terraces  and  5treambanks;in- 
frequent  (00753). 

iLilium  michiganense  Farw.,  wet  streambank 

and  wooded  alluvial  terrace;  rare  (00636). 

Maianthemum  racemosum  (L.)  Link.  ssp.  race- 
mosumjlch  woods;  frequent  (00681). 

*  Narcissus  pseudonorcissus  L.,Old  field;rare  (not 
collected). 

Polygonatum  bifloruni  (Walter)  Flliott,  wooded 

ravines  and  streambanks;  frequent  (02004). 

Prosartes  lanuginosa  (Michx.)  D.Don,  rich  woods; 
rare  (02591). 

Trillium  stamineum  Harbison,  rich  woods;  infre- 

quent (00390). 
iUvulariagrandiflora  Sm.,rich  woods;occasional 

(01026). 

'[Uvulana  sessillfolia  L.,  rich  woods  and 
streambanks;  scarce  (00675). 

ORCHIDACEAE 

Corallorrhiza  wisterlana  Conrad,  rich  wooded 

streambank;  very  rare  (not  collected). 

jCypripedium  parvifloruni  Salisb.  var.  pubescens 

(Willd.)  Knight,  rich  wooded  ravine;very  rare 

(00699). 

IGoodyera  pubescens  (Wiltd.)  R.Br,  ex  Ait.L,  rich 

stream  terrace;  very  rare  (04293). 

'tLlparls  liliifolia  (L.)  Rich,  ex  Ker  Gawl.,  rich 
wooded  slope  and  stream  terrace;  rare  (not 
collected). 

iPlatantliera  clavellata  (Michx.)  Luer,  mossy, 

rocky  streamside;  very  rare  (02678). 

iPlatantliera  peramoena  (A.  Gray)  A,  Gray, 

wooded  alluvial  terrace  and  streambank; 

rare  (02533). 

iSpiranthes  tuberosa  Raf,  upland  oak-hickory 
forest;  rare  (01 150). 

iTipulana  discolor  (Pursh)  Nutt.,  rich  woods;  in- 
frequent (00895). 

POACEAE 

iAgrostisperennans  (Walter) Tuckerman,  upland 

woods;  frequent  (01  169). 

*Agrostis  slolonifera  L.,  old  field  and  disturbed 
site;  infrequent  (00704). 
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fAndropogon  gerard/V  Vitman,  old  field  at  edge 

of  oak-hickory  forest;  very  rare  (02962). 

Andropogon  virginicus  i.  var.  vlrglnicus,  old  field; 

common  (01541). 

f*Anthoxanthum  odoratum  L.,  old  field;  infre- 

quent (02162), 

■f *Arthraxon  hispidus  {Jhunh.)  Makino,disturbed 
site;  scarce  (not  collected). 

iArundinaria  gigantea  (Walter)  MuhL,  wooded 

streamside  terrace;  rare  (01 547), 

*Avena sativa  L.,disturbed  site;very  rare  (02243), 
Brachyelytrum  erectum  (Schreb,  ex  Spreng.) 

Beauv.,  rich  woods;  frequent  (00691). 

i*Bromus  commutatus  Schrad.,  disturbed  site; 
infrequent  (00702), 

*Bromusjaponicus  Thunb.  ex  Murr,,  old  field;  in- 
frequent (02166). 

Bromus  pubescens  Muhl.  ex  Willd.,  rich  woods 

and  streambanks;  infrequent  (00577  VDB), 

Chasmanthium  latifolium  (Michx.)  Yates,  woods 

and  streambanks; occasional  (01358). 

-fCinna  arundinacea  L.,  rich  woods  and  wet 
streambanks;  infrequent  (01 546). 

"Cynodon  dactylon  (L.)  Pers.,  disturbed  site;  rare 
(01408  VDB). 

'\*Dactylis  glomerata  L.,  old  field;  infrequent 
(00706). 

Danthonia  splcata  (L.)  Beauv.  ex  Roemer.  & 

Schu It,,  oak-hickory  forest;  frequent  (00749). 
Dichanthelium  acuminatum  (Sw.)  Gould  & 

C.A.Clark  var,  acuminatum,  old  field;  occa- 
sional (00618). 

D/c/it?nr/7e/((.;mtosc//(Poir.)  Gould  &  C.A.Clark, dry 

to  mesic  woods;  occasional  (00751). 

f  Dichanthelium  clandestinum  (L.)  Gould, margin 

of  woods  and  old  field;  infrequent  (00698), 

D/c/ionfhe//um  commurarum  (Schult.)  Gould, dry 

to  mesic  woods  and  streambanks;common 

(00532), 

iDichantheliuni  dichotomum  (L,)  Gould,  var, 

dichotomum,  dry  oak-hickory  forest;  com- 
mon (00750), 

iDlchantheliuni  dichotomum  (L,)  Gould,  var. 

ramulosum  (Torr.)  R.J.LeBlond,  moist 

streambanks;  occasional  (01 059). 

Dichanthelium  laxiflorum  (Lam.)  Gould,  dry 

woods;  common  (00629). 

Dichanthelium  malacophyllum  (Nash)  Gould,old 

field;  rare  (01039). 

iDichanthelium  scoparium  (Lam.)  Gould,  old 

field;  rare  (02234). 

i- Dichanthelium  sphaerocarpon  (Elliott)  Gould 
Mdwisophyllum  (Scribn.)  Gould  &C,A.CIark,old 

field  and  wooded  streambanks;  infrequent 

(02544), 
iOichanthelium  yadkinense  (Ashe)  Mohlenbr., 

moist  to  wet  streambanks  and  calcareous 

seeps;  scarce  (00685), 

i-Digitanaciliaris  (Retz.)  Koeler,disturbed  site;rare 
(01407). 

"Digitaria  ischaemuni  (Schreb.)  Schreb.ex  Muhl,, 
disturbed  site;  rare  (02944), 

*Echinochloa  colona  {I.)  Link,  moist  depressions 
along  road;  rare  (02529). 

-fEchinochioa  crus-galli  (L.)  Beauv.,  moist  de- 
pressions along  road; rare  (01074). 

iElymus  hystrix  L.,  woods  and  streambanks;  oc- 
casional (00679). 

iElymus  macgregoni  R.E.Brooks  &  J,J,N,Campbell, 

rich  wooded  streambank;  scarce  (not 
collected). 

iElymus  villosus  Muhl. ex  Wiild.,  dry  woods  and 

banks; occasional  (00854). 

Elymus  virginicus  L,  var.  virginicus,  woods  and 

edges  of  disturbed  sites;occasional  (00697). 

lEragrostis  spectabilis  (Pursh)  Steud.,  old  field; 

infrequent  (01295), 

Festuca  subverticillata  (Pers,)  Alexeev,  wooded 

streambanks  and  terraces;  infrequent 

(02609), 

Qlycena  striata  (Lam.)  Hitchc,  wet  streambanks 

and  calcareous  seeps; occasional  (00672). 

[Hordeum  pusillum  Nutt.,  disturbed  site;  rare 

(02178), 

Leersia  virginica  Willd.,  Moist  streambanks  and 

seeps;  occasional  (02960). 

flolium  arundinaceum  (Schreb.)  Darbysh.,  old 

field,  road  edges;  common  (00705). 

i'Loliumperenne l.ssp.multiflorum  (Lam.)  Husn., 
old  field  and  disturbed  site;  occasional 

(00547). 

/We//com(jf;ca  Walter, Limestone  bluffs  and  rocky 

wood5;occasional  (00391). 

i'Microslegium  vimineum  (Trin.)  A.Camus,moist 
alluvial  terraces.calcareous  5eeps,and  gravel 

bars  in  streams; frequent  (00671). 

1"A4u/i/e;)ber(^/o5c/irefcier/ J. F.GmeL, disturbed  site; 
scarce  (01  378). 
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Muhlenbergia  sylvatica  Torr.  ex  A,  Gray,  woods, 

streambanks,and  calcareous  seeps;frequent 

(02720). 

fPanicum  anceps  Michx.,  old  field;  common 

(00881). 

iPanicum     dichotomiflorum     MIchx.     var. 

dichotomiflorum, wet  road  ruts;  rare  (02939). 

i*Paspalum  dilatatum  Polr.,  old  field  and  dis- 
turbed site;  infrequent  (04269). 

Paspalum  setaceum  Michx.,  old  field;  infrequent 
(02964). 

t*P/]/eL/mprafenseL., disturbed  she;  rare  (03497). 

*Poa  annua  L,  disturbed  site;  rare  (01 984  VDB). 
iPoa  autumnalis  Muhl.  ex  Elliott,  Moist  woods, 

bluffs,  and  streambanks; frequent  (00524). 

tPooc/7opmon/(7na5crlbn.,old  field;  rare  (02220 
VDB). 

'\*Poa  compressa  L,  disturbed  site;  rare  (01978). 

i*Poa pratensis  L., old  fleld;occasional  (04519), 
Poa  sylvestris  A.  Gray,  moist  woods,  bluffs,  and 

streambanks; occasional  (00527). 

iSaccharum  alopecuroldum  (L.)  Nutt.,  old  field; 
occasional  (01399). 

iSaccharum  giganteum  (Walter)  Pers.,  old  field, 
rare  (01583). 

Schizachyrium  scoparium  (Michx.)  Nash  var. 

scoparium,  old  field  and  In  thin  oak-hickory 
forests; occasional  (01542). 

i*Setaria  faberi  Herrm.,  disturbed  site;  rare 
(02528). 

iSetaria  parvlflora  (Poir)  Kergueien,  old  field; 
occasional  (01345). 

iSorghastrum  nutans  il)  Nash, old  field;very  rare 

(03506). 

i*5orghum  halapense  (i.)  Pers.,old  field  and  dis- 
turbed site;  Infrequent  (02526). 

-[Sphenopholis  nitida  (Blehler)  Scribn.,  woods; 
occasional  (01983). 

Tridens  flavus  (L)  Hitchc.  varf/ai/us,  old  field,  fre- 

quent (01040). 

*Triticum  aestivum  L.,  disturbed  site;  very  rare 
(02245). 

Wulpiaoctoflora  (Walter)  Rydb.varocto/7ora,c/ry 
soil  in  old  field;  very  rare  (01980). 

SMILACACEAE 

Sniilax  bona-nox  L,  dry  wooded  slope;  scarce 
(00719). 

iSmilax  ecirrata  (Engelm.  ex  Kunth)  S.Watson, 

rich  wooded  streambank;very  rare  (01 158), 

iSmilax  glauca  Walter,  dry  woods  and  thickets; 
common  (00694). 

Smilax  rotundifolia  L„  dry  woods  and  thickets; 
common  (00542). 

f Smilax  tamnoides  L.,  rich  woods;  infrequent 

(00842), 
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ABSTRACT 

We  evaluate  the  36  cndemie  vascular  platits  of  the  Interior  Highlancis  ol  Arkansas,  Illinois,  Kansas, 

Missouri,  and  Oklahoma.  Most  of  the  endemic  flora  of  the  region  are  herbaceous  perennials,  although 

nearly  a  quarter  of  the  endemic  plant  taxa  are  annuals.  An  analysis  of  the  community  ai  I  iliations  of 

the  region's  endemic  1  lora  reveals  that  most  endemic  taxa  are  associated  with  glade  habitats  main- 
tained b)'  edaphic  conditions  and  fire.  Riparian  habitats  and  lire-maintained  ]iine-oak  woodlands 

are  other  liabitat  associations  with  signilicant  endemic  I  lora.  The  Ouachita  Mountains  region  ol  the 

Interior  Highlands  contains  a  disproportionate  representation  ol  the  endemic  taxa  relative  to  its  area, 

although  there  is  also  a  smaller  cohort  of  endemics  restricted  to  the  Ozark  portion  ol  the  Interior 

Highlands. 

Khy  words:  Interior  I  lighlands.  endemic  I  lora,  biogeography,  biodiversit)',  Ozarks,  Ouachitas,  Arkan- 
sas, Illinois,  Kansas,  Missouri,  Oklahoma 

RESUMEN 

Hemosevaluado  las  36  plantas  vascularesendemicasde  las  Interior  I  lighlandsde  Arkansas,  Illinois, 

Kansas,  Missouri,  y  Oklahoma.  La  mayor  parte  de  la  flora  endemica  de  la  region  son  herbaceas  perennes, 

auncjuc  casi  la  cuarta  parte  dc  las  plantas endemicas son  taxaanuales.  Un  analisisde  las  prelerencias 

de  las  comunidades  de  la  i  lora  endemica  de  la  regi6n  revela  que  la  mayoria  de  los  ta.xa  endcmicos  estan 

asociados  con  habitats  pantanosos  que  se  mantienen  por  las  condiciones  edaiicas  y  el  tuego,  Los 

habitats  riparios  y  bosc|ues  de  |iino-roble  mantenidos  por  el  fuego  son  los  otros  habitats  con  element  os 
de  flora  endemica  significativos.  La  region  de  las  Montanas  de  Ouachita  del  Interior  Highlands 

contiene  una  representacion  desproporcionada  de  taxa  endemicos  de  esta  area,  aunque  hay  tambien 

una  pequena  cohorte  de  endemismos  restringidos  a  la  parte  de  Ozark  de  las  Interior  Highlands. 

INTRODUCTION 

Lists  of  endemic  taxa  are  valuable  tools  for  defining  the  uniqueness  and  con- 
servation significance  of  biogeographic  regions  (Takhtajan  1986)  and  in  estab- 

lishing biodiversity  "hotspots"  for  conservation  priorities  (Diamond  et  al.  1997; 
Ricketts  et  al.  1999;  Myers  et  al,  2000;  Stem  et  al.  2000;  Estill  &  Cruzan  2001). 

Few  biogeographic  regions,  however,  have  detailed  endemic  vascular  plant  lists. 

SIDA21(3):1781-179L2005 
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For  example,  only  recently  have  endemic  plant  lists  been  developed  for  the  At- 
lantic and  Gulf  Coastal  Plain  and  the  West  Gulf  Coastal  Plain  (Sorrie  &  Weakley 

2001;  MacRoberts  et  al.  2002). 

The  Interior  Highlands  physiographic  region  has  been  relatively  well-de- 
scribed physically  and  biotically  (Fenneman  1938;  Foti  1974;  Nelson  1985;  Thorn 

&  Wilson  1980;  Bryant  et  al.  1993;  Nigh  and  Schroeder  2002;  Skeen  et  al.  1993; 

Foti  &  Bukenhofer  1998;  Delcourt  &  Delcourt  2000).  The  region  has  an  exten- 
sive botanical  literature,  including  I  loras  and  atlases  (Steyermark  1963;  Peck  & 

Peck  1988;  Smith  1988, 1994;  Taylor  «&r  Taylor  1989;  Peck  et  al.  2001;  Yatskievych 

1999),  but  it  has  no  comprehensive  list  ol  endemic  vascular  plants,  and  most 

botanical  information  is  compartmentalized  by  state. 

As  shown  in  Figure  1,  the  Interior  Highlands  are  comprised  of  the  Ozarks, 

Ouachitas,  and  Arkansas  Valley  sections,  and  include  significant  portions  ol  Ar- 
kansas, Missouri,  and  Oklahoma,  along  with  minor  areas  of  Illinois  and  Kansas. 

This  region  has  long  been  recognized  as  a  geologically,  physiographically,  eco- 
logically, and  culturally  distinct  region  of  North  America,  and  constitutes  the 

only  highlands  in  midcontinental  North  America.  The  Ouachita  Mountains  are 

east-west  trending  fold-belt  ranges  of  intensely  deformed  sandstone,  shale,  and 
chert  (Miser  1929).  The  northern  ranges  are  long  hogback  ridges  ot  sandstone 

separated  by  broad  valleys.  The  southern  ranges  are  sharp  ridges  of  novaculite 

separated  by  narrow,  stony  valleys  (Croncis  1930).  The  Arkansas  Valley  is  a  broad 

alluvial  plain  with  isolated  mountains  that  generally  separates  the  Ouachita 

Mountains  from  the  Ozark  Plateau.  Structurally,  the  Ozark  Plateau  is  a  dome  that 

has  been  slowly  uplifted  and  eroded,  resulting  in  high  levels  of  topographic,  geo- 
logic, edaphic,  and  hydrologic  diversity.  Bedrock  geology  includes  exposures  of 

Precambrian  igneous  rocks  surrounded  by  alternating  zones  of  Paleozoic  sand- 
stone and  carbonate  sedimentary  rocks  (Nigh  and  Schroeder  2002).  Both  the 

Ouachita  and  Ozark  portions  of  the  highlands  arc  characterized  by  rugged,  dis- 
sected uplands  with  abundant  exposed  rocks  and  highly  variable  soil  depths. 

This  paper  enumerates  the  endemic  vascular  plants  of  the  Interior  High- 

lands, along  with  mtormation  about  each  species,  its  plant  community  affilia- 
tions and  the  ecological  processes  that  maintain  these  species.  These  data  can 

be  used  to  focus  activities  on  the  habitats,  ecological  systems,  and  ecological 

process  regimes  in  greatest  need  of  conservation  action.  Glade  is  used  here  to 

mean,  open  herbaceous-dominated  habitats  with  sparse  tree  and  shrub  cover, 
shallow  soils,  and  abundant  exposed  rock. 

MHTHODS 

For  this  study,  a  taxon  is  considered  to  be  endemic  if  its  range  essentially  does 

not  extend  outside  the  Interior  Highlands.  Hybrid  taxa  are  excluded  from  this 

list.  Nomenclature  generally  follows  Kartesz  (1999). 

We  searched  all  available  sources  of  information,  including  extensive  con- 
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sultation  with  knowledgeable  experts,  to  determine  global  ranges  of  species  in 
the  vascular  flora  of  Arkansas,  Illinois,  Kansas,  Missouri,  and  Oklahoma.  This 

included  general  references  such  as  Kartesz  (1999),  Krai  (1983),  Mohlenbrock 
(2002),  Robison  and  Allen  (1995),  Smith  (1988),  Steyermark  (1963),  Taylor  and 
Taylor  (1989),  Yatskievych  (1999),  Flora  of  North  America  Editorial  Committee 

(1993-  ),  and  more  specific  papers  (e.g.  Tucker  1974;  Weckman  2002).  Also  in- 
cluded were  various  lists  of  species  of  concern  kept  by  the  Arkansas,  Illinois, 

Kansas,  Missouri,  and  Oklahoma  Natural  Heritage  programs  and  the  Ozark, 

Ouachita,  Mark  Twain,  and  Shawnee  National  Forests^. 
Once  the  preliminary  list  was  compiled,  we  investigated  many  of  the  same 

sources  and  additional  ecological  references  to  determine  the  plant  community 

affiliation(s)  of  each  species  throughout  the  Interior  Highlands.  This  determi- 
nation involved  developing  a  general  plant  community  list  for  the  Interior  High- 

lands and  assigning  each  taxon  to  the  most  appropriate  plant  community.  We 

used  The  Nature  Conservancy's  classification  at  the  ecological  system  level 
(Comner  et  al.  2003),  making  ecological  system  conceptually  analogous  to  plant 
community  as  applied  here.  Some  taxa  were  characteristically  affiliated  with 
two  or  more  ecological  systems.  Ecological  systems  of  the  Interior  Highlands 
are  listed  in  Table  2. 

RESULTS 

Included  below  (Table  1)  is  an  annotated  list  of  the  36  vascular  taxa  endemic  to 

the  Interior  Highlands,  arranged  alphabetically  by  family  and  genus.  For  each 

taxon,  one  or  more  characteristic  plant  community  types  are  indicated  in  brack- 
ets after  the  plant  name,  using  the  numbers  designated  for  each  community  in 

Table  2.  For  each  species  in  this  list,  we  also  indicate  the  family,  physiognomic 

profile,  distribution  pattern  within  the  Interior  Highlands  -  Ozarks  (Oz), 
Ouachitas  (Ou),  or  both  -  and  additional  relevant  information  and  comments 
where  applicable.  The  Arkansas  Valley  is  included  in  the  Ouachita  section. 

DISCUSSION 

We  identified  a  total  of  36  endemic  vascular  taxa  within  the  Interior  Highlands; 

there  are  no  endemic  families  or  genera.  There  are  24  endemic  species,  and  12 

'in  addition  to  the  taxa  treated  in  this  paper,  six  species  of  Crataegus  (Rosaceae),  C  camllensis  Sarg.,  C. 

harveyanaSatg.,C.  lanuginosa  Safg.datebrosa  Sarg.,  Ciuc/o  Sarg.,  and  CAhermopegaea  Palmer,  a  re  recognized  by 

Kartesz  (1 999)  as  being  endemic  to  the  region  and  other  potentially  endemic  hawthorns  have  been  proposed 

{e.g.C^ouachitensis  Palmer)  but  Smith  (1 994)  does  not  recognize  them. Even  though  endemism  is  high  in  Crataegus, 

we  have  left  this  complex  and  incompletely  understood  genus  off  the  list.There  are  reports  of  Hamamelis  vernalis 

Sarg.(Hammamelidaceae)  from  southeastern  Texas  by  Correll  and  Johnston  (1970),  Vines  (1977).  Nixon  (1985), 

Jones  et.al.,  (1997),  and  Turner  et  al.  (2003),  although  Flora  of  North  America  (1997)  states  that  this  species  is 

endemic  to  the  Interior  Highlands.  Consequently,  we  have  omitted  Hamamelis  vernalis  from  this  treatment.  A 

revision  of  the  genus  Tallnum  (Portulacaceae)  currently  underway  may  result  in  the  addition  of  two  endemic 

species  to  the  Interior  Highlands  flora. 
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FiG.I.Map  of  the  Interior  Highlands  Physiographic  Region. 

endemic  subspecies  or  varieties  of  more  widely  distributed  species.  Most  of  the 

endemic  plant  taxa  in  the  Interior  Highlands  are  on  the  Arkansas,  llhnois,  Kansas, 

Missouri,  and/or  Oklahoma  Natural  Heritage  programs  "species  of  concern"  lists. 
Most  158%)  of  the  endemic  vascular  plants  of  the  Interior  highlands  are 

perennial  forbs;  this  parallels  the  physiognomy  ol  the  overall  vascular  flora  of 

the  region,  as  well  as  the  ccoregions  ol  midcontinental  North  America.  Only 

three  endemic  taxa  (,8%)  arc  woody,  and  there  is  a  single  endemic  lern.  Although 

only  nine  endemic  taxa  [15%)  are  annuals,  this  is  a  higher  proportion  of  annu- 
als than  in  the  total  native  vascular  flora  ol  the  region,  and  is  likely  reflective 

of  the  harsh  conditions  that  characterize  glade  environments,  which  harbor  a 

disproportionate  component  ol  annual  species  as  compared  to  other  habitats 
in  the  region. 
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Table  1 .  Endemic  vascular  flora  of  the  IrTterior  highlands  with  community  associations  in  brackets 

(see  Table  2),0u  =  Ouachita  Mountains, Oz  =  Ozark  Plateau,  both  =  both  sections. 

APOCYNACEAE 

Amsofiia  hubrichtii\Noods.[]2]  both;  perennial 
forb 

ASTERACEAE 

ichinacea  paradoxa  \/a(.paradoxa  (J.B.S.  Norton) 

Britt,  [7]  Oz;  perennial  forb 

Liatris  squanosa  (L.)  Michx.var,  rompcirfaTorr,  & 

A.Gray  |8]  Ou;  perennial  forb;  center  of  dis- 
tribution in  the  Novaculite  Uplift  subsection 

of  the  Ouachita  Mountains. 

Polymnia  cossatotensis  A.B. Pittman  &  V.  Bates  [14] 

Ou;  annual  forb;  known  only  from  the  No- 
vaculite Uplift  subsection  of  the  Ouachita 

Mountains. 

So//c/ogoouoc/7/tens/sC.&  J.Taylor  [6]  Ou;  peren- 

nial forb;  center  of  distribution  in  the  Nova- 

culite Uplift  subsection  of  the  Ouachita 
Mountains. 

l/tYnon/a/effermonn/Engelm.ex  A.Gray  [12]  Ou; 

perennial  forb 

BRASSICACEAE 

Cardamine  angustata  0£Sc\-\u\z\tSi[.ouachitano 
E.B.  Smith  [4,5]  Ou;  perennial  forb;  known 

only  frorn  the  Novaculite  Uplift  subsection 
of  the  Ouachita  Mountains. 

!  esquerellafillformis  Rollins  [7]  Oz;  winter  annua 

forb;  restricted  to  limestone  glades,  almost 

totally  within  the  Springfield  Plain  subsec- 
tion of  the  Ozarks. 

Streptanthus  moculatus  Nutt.  ssp.  obtusifolius 

(Hook.)  Rollins  [8]  Ou;  annual  forb 

Streptanthus  squamiformis  Goodman  [6]  Ou; 

annual  forb;known  only  from  the  Novaculite 

Uplift  subsection  of  the  Ouachita  Mountains. 

CAPRIFOLIACEAE 

Viburnum  ozarkense  Ashe  [5,1 2,14]  both;  shrub 

COMMELINACEAE 

Tradescantia  longipes  E.5.  Anderson  &  Woods. 

[4,6]  both;  perennial  forb;  although  known 

from  both  the  Ouachitas  and  Ozarks,  this 

species  IS  especially  characteristic  in  acidic 

woodlands  on  dissected  uplands  in  the  Cur- 

rent River  drainage,  and  relatively  rare  else- 
where in  the  Interior  Highlands. 

Tradescantia  ozarl<ana  E.5.  Anderson  &  Woods. 

[4,5,1 4]  both;  perennial  forb 

CYPERACEAE 

Corex/afebracteafa  Waterfall  [5,6,1 2]  Ou;  peren- nial sedge 

FABACEAE 

Amorplia  ouachitensisWWbuf  [12]  both;  shrub 

FAGACEAE 

Quercus  acerifolia  (Palmer)  Hess  &  Stoynoff  [1,13] 

Ou;  tree;  although  long  thought  to  be 

closely  related  to,  or  even  conspecific  with 

Q.shumardii,  recent  research  indicates  that 

this  taxon  is  more  closely  affiliated  with  Q. 

arliansana  (Williams  2003|The  global  popu- 
lation is  less  than  600  individuals. 

HYDROPHYLLACEAE 

Hydrophylluni  brownei  Krai  &  Bates  [1 2]  Ou;  pe- 
rennial forb;  center  of  distribution  in  the 

Novaculite  Uplift  subsection  of  the  Ouachita 
Mountains. 

LAMIACEAE 

Monarda  fistulosa  ssp.  fistulosa  L.  var. 

stipitatoglandulosa,  comb.  nov.  ined.  [6,8] 

both;  perennial  forb;  this  taxon  has  appar- 

ently not  been  validly  published  at  the  vari- 

etal level, although  Waterfall  (1970)  first  de- 
scribed it  at  the  species  level,  which  was 

conceptually  endorsed  by  Smith  (1 988). 

Scutellaria  bushii  Britt.  [7]  Oz;  perennial  forb;  re- 

stricted to  dolomite  glades,  with  the  major- 

ity of  the  world's  population  in  the  drainages 
ofthe  Current,  Eleven  Point, and  White  rivers. 

LILIACEAE 

Nemastylis  nuttallii  Pickering  [7]  Oz;  perennial 

forb 

POACEAE 

Elymus  glaucus  Buckley  ssp.  mackenzii  (Bush) 

J.J.N. Campbell  [7,8]  both;  perennial  forb 

PTERIDACEAE 

Pellaea  glabella  Mett. ex  Kuhn  ssp.  missouriensis 

(Gastony)  Windham  [14]  Oz;fern;this  is  the 

di-ploid,  sexual  variety  of  a  wide-ranging 

species.  Except  for  the  spores,  it  is  morpho- 

logically indistinguishable  from  the  apomic- 
tic  ssp.glabella  (Wagner  et  al.  1965). 
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Table  1.  continued 

RANUNCULACEAE 

Delphinium  newtonianum  DM.  Moore  [4,5] 

both;  perennial  forb 

Delphinium  treleasei  Bush  ex  K.C.  Davis  [7]  Oz; 

perennial  forb 

RUBIACEAE 

Galium  arkansanum  A.Gtay  vdt.arkansanum  [6,8] 

both;  perennial  forb 

Galium  arkansanum  A.  Gray  yar.pubiflorum  E.B, 

Smith  [6,8]  Ou;  perennial  forb;  morphologi- 
cally,this  taxon  appears  closely  related  to  the 

parent  variety  and  needs  further  genetic 

evaluation.  Known  only  from  the  Novaculite 

Uplift  subsection  of  the  Ouachita  Mountains. 

Houstonia  ouachitana  (E.B.  Smith)  Terrell  [6,  8] 

Ou;  perennial  forb;  center  of  distribution  in 

the  Novaculite  Uplift  subsection  of  the  Oua- 
chita Mountains. 

SAXIFRAGACEAE 

Heuchera  villosa  Michx.var.cj/tonsona  (Rydberg) 

E.B.Smith  [12,14]  both;  perennial  forb 

Saxifragapalmefi  Bush  [12]  both;  perennial  forb 

Saxifmga  virginiensis  Michx.  var.  subintegra 

Goodman  [1,1.3]  both;  perennial  forb 

SCROPHULARIACEAE 

Agalinis  nuttallii  Shinners  [1  7[  Ou;  annual  forb 

Penstemon  cobaea  Nutt.  vai.  purpureus  Pennell 

[7]  Oz;  perennial  forb;  although  the  typical 

variety  is  a  wide  ranging  species  of  the  prai- 
rie biome.this  variety  is  restricted  to  glades 

on  carbonate  bedrock  in  the  Interior  High- 
lands. 

VALERIANACEAE 

Valerianella  longiflora  (Torr.  &  A.  Gray)  Walp.  [1] 

both;  annual  forb 

Valerianella  nuttallii  (Torr.  &  A.  Gray)  Walp.  [1,8] 

both;  annual  forb 

Valerianella ozorkana  Dyal  [7]  both;  annual  forb 

Valerianella  palmed  Dyal  [1,12]  Ou;  annual  forb; 

center  of  distribution  in  the  Novaculite  Up- 
lift subsection  of  the  Ouachita  Mountains. 

The  Ouachita  Mountains  comprise  25%  oi  the  total  area  ol  the  Interior 

Highlands,  but  support  81%  ol  the  endemic  taxa  of  the  Interior  Highlands.  Four- 
teen taxa,  representing  39%  oi  the  regions  endemic  plants,  are  found  only  in 

the  Ouachita  Mountains.  Fifteen  taxa  (42%)  are  found  in  both  the  Ouachita  and 

Ozark  regions,  while  seven  taxa  Q9%))  are  restricted  to  the  Ozark  Plateau.  Also 

signilicant  is  that  25%  ol  the  endemic  Interior  ITighlands  llora  is  associated 

with  the  Novaculite  L)j:)lil  t  subsection  ol  the  Ouachitas.  This  geologic  substrate 

with  its  glades,  woodlands,  and  stream  com]olexcs  is  an  ecological  hotspot  lor 

endemism  within  the  Interior  Highlands. 

More  than  half  (58%)  of  the  endeinic  species  in  the  Interior  Highlands  are 

associated  with  glade  habitats  (acidic,  calcareous,  novaculite).  As  defined  by 

Nelson  and  Ladd  (1982),  glades  are  open  habitats  with  strong  lithologic  control 

that  are  dominated  by  a  characteristic  herbaceous  vegetation,  with  sparse  tree 

and  shrub  cover,  shallow  soils,  and  often  with  abundant  exposed  rock.  These 

exposed  xeric  or  hydroxcnc  habitats  have  extreme  environmental  parameters 

including  long,  usually  annual  drought  periods  in  the  growing  season,  limited 

water  retention  in  the  shallow  soils,  and  intense  solar  heating.  Many  glades  are 

also  saturated  through  much  of  the  dormant  season,  with  frequent  freeze-thaw 
cycles  and  associated  soil  upheavals.  Drought  and  lire  maintain  most  glades  in 

a  nearly  treeless  state. 

The  lile  histories  of  the  endemic  plants  associated  with  glades  show  diverse 
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TABLt  2.  Characteristic  plant  community  affiliations  of  36  endemic  Interior  Highland  vascular  plants. 

Numbers  in  the  percent  column  refer  to  the  percent  of  Interior  Highlands  endemic  taxa  occurring 

in  this  habitat  type.AII  habitat  types  listed. 

Community  Complex  Number  Percent 

12 
13 

14 

15, 

16, 

17 

Central  Interior  Highlands  Dry  Acidic  Glade  and  Barrens 

Ouachita  Montane  Oak  Forest 

Ozark-Ouachita  Dry  Oak  Woodland 

Ozark-Ouachita  Dry-Mesic  Oak  Forest 

Ozark-Ouachita  Mesic  Hardwood  Forest 

Ozark-Ouachita  Shortleaf  Pine-Oak  Woodland 

Central  Interior  Highlands  Calcareous  Glade  and  Barrens 

Ouachita  Novaculite  Glade  and  Woodland 

Arkansas  Valley  Prairie  and  Woodlands 

Central  Interior  Highlands  and  Appalachian  Sinkhole  and 

[Repression  Pond 

Ouachita  Forested  Seep 

Ozark-Ouachita  Riparian 
Central  Interior  Acidic  Cliffs  and  Talus 

Central  Interior  Calcareous  Cliffs  and  Talus 

Ozark-Ouachita  Fen 

North-Central  Maple-Basswood  Forest 

South-Central  Interior  Large  Floodplain 
Southeastern  Great  PlainsTallgrass  Prairie 

5 14 

0 0 

0 0 

4 

11 5 14 

8 22 

8 22 

8 22 

0 0 

0 0 

0 0 

9 25 

2 6 

5 

14 0 0 

0 0 

1 3 

0 0 

evolutionary  traits  that  allow  for  survival  in  these  habitats,  but  which  presum- 

ably confer  no  competitive  advantages  in  surroundmg  wooded  habitat.  For  ex- 
ample, Echinacea  paradoxa  var.  paradoxa  and  Liatris  squarrosa  var.  compacta 

are  shade-intolerant,  long-lived  perennials  with  either  deep  roots  or  water-hold- 
ing subterranean  tissues  and  grow  in  open  habitats.  The  Valerianella  species 

are  vernal  annuals  that  quickly  coiuplete  their  life  cycles  in  the  spring  when 
conditions  are  relatively  cool  and  wet;  they  are  usually  associated  with  those 

areas  of  the  glade  habitat  that  remain  seasonally  saturated  due  to  water 

seepage.  Species  distributions  may  also  be  controlled  by  an  affinity  to  particu- 
lar substrates  with  specific  lithological  characteristic  and  mineral  availability. 

For  example,  Scutellaria  hushii  is  found  only  on  dolomite;  these  glades  are  char- 
acterized by  high  levels  of  soluble  cations  such  as  magnesium  and  calcium. 

Twenty-eight  percent  of  the  endemic  flora  occur  in  riparian  habitats.  Three 
(Amsonia  hubrichtii,  Vernonia  letter mannii,  Valerianella  palmeri)  of  the  ten 

endemic  species  found  in  riparian  areas  are  associated  with  glade-like  habitat 
structures,  i.e.  rocky,  open  habitats  along  ephemeral  or  intermittent  streams. 

These  habitats  are  xero-hydric,  and  maintained  by  flashy  stream  f  lows  and  soil 
conditions  that  make  them  seasonally  xeric  and  nearly  treeless. 

We  found  that  22%  of  the  endemic  species  are  characteristically  associ- 
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atcd  with  dry  pine-oak  and  oak  woodUmds.  These  pUmt  communities  are  rcki- 

rix'cly  open,  with  sparse  to  moderate  tree  cover,  a  diverse  and  well-developed 

herbaceous  understory  with  a  prominent  graminiod  component,  and  a  rehi- 

tively  Irequent  ( ire  regime.  The  endemic  species  associated  with  woodland  habi- 
tats appear  to  be  intolerant  of  both  extreme  exposure  and  deep  shade.  Solidago 

ouachitensis,  \ov  example,  appears  to  require  filtered  sunlight  but  is  not  found 

in  closed  canopy  lorests  or  the  more  exposed  glade  habitats.  Woodland  plant 

communities  are  maintained  in  an  open  condition  by  lire  and  intermittent 

drought  hut  ha\'c  pre\'ailing  en\'ironmcntal  conditions  relatively  less  extreme 
and  dynamic  than  the  exposed  glades. 

Across  the  Interior  Highlands  region  glades,  open  woodlands,  and  inter- 
mittent streams  form  landscape  complexes  that  are  closely  associated  on  the 

landscape.  These  plant  cc~immunity  complexes  arc  maintained  in  an  open  or 
treeless  condition  by  drought,  fire,  and  flood.  More  than  80%  of  the  endemic 

tlora  ol  the  Interior  Highlands  occur  in  these  landscape  complexes. 

The  list  of  endemics  presented  m  this  paper  will  change  as  new  informa- 

tion becomes  ax-ailable  on  plant  community  associations  and  species  distribu- 
tions, and  as  new  taxa  are  discovered  and  others  relegated  to  synonymy.  Hovv- 

e\'er,  it  is  now  possible  to  compare  the  Interior  Highlands  region  with  adjacent 
regions  that  are  physiographically  different.  For  example,  the  36  endemic  vas- 

cular taxa  ol  the  Interior  Highlands  represent  perhaps  2%  of  the  native  flora, 

but  exhibit  no  patterns  of  endemism  at  or  above  the  genus  level.  In  fact,  the 

Interior  Highlands  for  all  of  its  physiographic  uniqueness,  including  age,  long- 

term  isolation  irom  its  moiety—the  Appalachian  Region— and  its  reputation  as 

a  "well-known  refugium"  (Meyer  f997)  shows  surprisingly  little  floristic 
uniquity  I  rom  surrounding  regions.  By  comparison,  the  West  Gulf  Coastal  Plain 

with  virttially  no  relief  and  no  antiquity,  has  about  fOO  endemic  taxa  (about 

three  percent  of  its  flora)  of  which  three  are  above  the  species  level  (MacRoberts 

et  al.  2002).  It  is  not  known  w^hether  this  same  pattern  and  level  of  endemism 
occurs  among  other  organismal  groups,  but  there  are  suggestions  that  endemism 

rates  may  be  higher  than  among  the  vascular  flora.  For  example,  there  are  24 

endemic  crayl  ish  taxa  in  the  Ozarks  (The  Nature  Conservancy  2003);  this  repre- 

sents more  than  seven  percent  of  North  American  Crayfish  diversity  Prelimi- 
nary data  (Harris  &  Ladd  2003)  indicate  that  the  Ozark  region  is  characterized 

by  an  unusually  high  level  ol  undescribed  lichen  taxa,  including  at  least  two  new 

genera,  hut  current  data  gaps  preclude  determining  levels  of  endemism. 
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ABSTRACT 

We  studied  the  prcsettlement  wood)'  \-egctatioii  ol  ihe  Red  Ri\'cr  lloodplain  and  ad]aeent  upland  m 

Caddo  Parish,  Louisiana,  by  analyzmg,  tlie  1810s  Cjovernincnt  Land  Otlice  surveyors'  records,  Wc 
looked  tor  evidence  ot  monospecitic  pine  savanna/lorest  in  the  uplands  as  historical  accounts  relate 

and  compared  the  woody  vegetation  of  the  floodplain  with  that  oi  the  upland.  We  found  that  the 

upland  was  a  mixed  hardwood-pine  lorcst  with  some  areas  almost  exclusively  hardwood,  that  there 

were  no  areas  that  were  monospecific  pine  lorest,  and  that  the  upland  and  I  lood  plain  are  I  lorisiicalK' 
(,lilierent.  Oak  was  rare  on  the  floodplain  btit  occurred  near  prairies  lying  within  the  floodplain. 

Krv  Wi.iRos:  Red  River,  Louisiana,  Caddo  Parish,  ( loristics.  Government  Land  Ollicc,  land  plat 

RESUMEN 

Memos  cstudiado  la  vegetacion  lenosa  previa  a  la  colonizacion  de  la  llanura  dc  inundacion  del  Red 

River  y  las  tierrasadyacentesen  Caddo  Parish,  Louisiana,  analizando  los  registros  de  lossuper\'isorcs 
del  Government  Land  Office  en  los  anosl830.  Memos  buscado  pruebas  de  los  bosque/sabana 

monoespeclticos  de  pinos  en  las  tierras  altas  tal  como  lo  relatan  las  cronicas  histbricas  y  se  compara 

la  vegetacion  lenosa  de  la  llanura  de  inundacion  con  la  dc  las  tierras  altas.  Hemos  cncontrado  que  en 

las  tierras  alias  habia  un  bosque  mixio  dc  pmo  \'  arbolcs  dc  madera  dura  con  algunas  areas  que  casi 
tienen  exclusivamente  arboles  de  madera  dura.  t|uc  alii  no  habia  areas  en  las  que  hubiesc  bosques 

monoespccilicos  de  pinos,  y  que  las  tierras  altas  y  las  Uanuras  de  inundacion  son  lloristicamente 

dilerentes.  Los  roblcs  son  raros  en  la  llanura  dc  inundacion  pero  se  dan  el  las  praderas  prciximas  a 
estas  Uanuras. 

INTRODUCTION 

The  prerequisite  to  ecological  management,  conservation,  and  restoration  is 

knowing  what  existed  in  the  past  (Egan  &  Howell  2001).  There  are  two  main 

methods  of  discovering  this.  The  I  irst,  and  most  desirable,  is  to  have  some  of  the 

original  functioning  ecosystem  left  to  study.  If  none  of  the  original  remains,  or 

it  it  is  uncertain  it  any  remains,  the  next  recourse  is  historical  records. 

Unfortunately,  little,  it  any,  ot  northwestern  Louisiana  remains  in  a  natural 
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condition,  certainly  not  large  landscapes.  Thus,  we  turned  to  historical  niaterials 

to  understand  the  reterence  conditions  of  the  region.  These  included  accounts 

of  travelers,  naturalists,  and  others,  and  Government  Land  Office  land  surveys. 

Unfortunately,  travelers'  accounts  are  brief  and  focused.  Naturalists  did  better, 
but  again,  the  accounts  are  limited  and  incomplete  (e.g..  Freeman  and  Custis 

Red  River  expedition  [Flores  19841).  Foresters  and  others  interested  in  exploit- 
able resources  also  gave  descriptions,  but  these  are  often  so  concerned  vs'ith  a 

single  resource  that  the  overall  picture  is  missing  (e.g.,  Mattoon  1915). 

Consequently,  we  locuscd  on  1830s  Government  Land  Oil  ice  surveyors' 
records.  Our  objectives  were  to  determine,  m  so  far  as  these  sources  would  allow, 

1)  whether  the  upland  was  pine  savanna/forest  or  mixed  hardwood-pine  forest, 
and  2)  if  and  in  what  ways  the  ( lood plain  and  upland  dif  fcred  in  woody  vegetation. 

RHD  RIVRR  Fl.OOnPLAlN  AND  UPLAND:  CADDO  PARISH 

The  Red  River  originates  in  the  Great  Plains  of  eastern  New  Mexico  and  the 

panhandle  ol  Texas  and  flows  east  and  southeast  until  it  reaches  the  Missis- 

sippi River  in  central  Louisiana  (Fig.  1).  Red  and  brownish-red  silt  and  clay  par- 
ticles, eroded  trom  mainly  Paleozoic  rock,  give  the  river  its  distinctive  color.  It  is 

a  sluggish  river  with  a  low-lying,  1  lat,  extensive  Pleistocenc/Holocene  alluvial 
lloodplain  valley  live  to  thirty  km  wide,  with  oxbows,  sloughs,  and  backwater 

swam  ps.  As  the  glaciers  receded  and  the  sea  levels  rose,  the  gradient  of  the  river 

fessened,  making  it  braid  and  meander  widefy  with  resultant  deposition  of  al- 
luvium that  we  see  today  (Newkirk  &  Mueller  1980). 

Native  American  hunters  entered  the  Red  River  area  about  12,000  years 

ago  at  the  end  of  the  fast  glaciation,  long  before  the  present  climate  and  biota 

were  established.  Settled  agriculturists  along  the  river  probably  do  not  exceed 

3000  BR  Their  etiect  on  the  ecology  is  not  known,  but  it  was  probably  com- 
paratively minor  (Neuman  1984;  Ames  1999).  The  Red  River  was  first  seen  by 

European  explorers  in  the  sixteenth  century.  Its  lower  portion  was  colonized 

by  the  French  in  the  eighteenth  century,  but  because  of  the  Great  Raft— hun- 
dreds oi  logjams  measuring  from  a  hundred  meters  to  a  kifometer  in  length, 

damming  the  river  and  causing  over  I  low  resulting  in  extensive  ffooding  in- 
cluding the  creation  of  numerous  raft  lakes  adjacent  and  upstream  from  the 

rafts— its  upper  portions  were  not  explored  until  the  nineteenth  century  when, 
in  1806,  the  Freeman  and  Custis  expedition  went  through  and  around  the  Raft 

to  near  the  present  day  border  ol  Oklahoma  and  Arkansas  (Flores  1984).  Marcy 

and  McClellan  (1854)  completed  exploring  the  river  in  the  mid-nineteenth  cen- 
tury. The  Rait  was  cleared  in  two  stages  between  1833  and  1873,  with  the  result 

that  the  extensive  raft  lakes  drained,  the  river  lowered  and  became  navigable, 

allowing  rapid  exploitation  ol  the  I  loodplain  with  the  establishment  of  farms, 

plantations,  towns,  and  cities  (see  Tailor  1873;  Triska  1984;  Bagur  2001  for  full 

description  ol  the  rafts  and  raft  lakes). 
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Fig.  1 .  Course  of  Red  River  and  location  of  Caddo  Parish,  Louisiana  (stippled  area). 

The  topography  of  Cacido  Parish  is  relatively  simple.  The  Red  River  allu- 
vium or  f  loodplain  covers  about  28%  of  the  2,283  sq.  km  parish  (Fig.  2).  It  forms 

a  continuous  north-south  border  along  the  eastern  edge  of  the  parish.  The  flood- 

plain  can  be  very  narrow  as  v^hen  the  river  approaches  a  bluit,  but  it  is  gener- 
ally several  km  wide.  At  the  edge  of  the  river  are  natural  levees  and  swales. 

Farther  inland,  the  topography  rises  in  a  slight  terrace.  Nonetheless,  the  land- 
scape is  relatively  flat.  Floodplain  elevations  range  Irom  approximately  60  m 

at  the  northern  edge  of  the  parish  to  about  43  m  at  the  southern  edge.  The  over- 
all north-south  slope  is  about  0.28  m  per  km.  Sediments  are  almost  entirely  of 

Red  River  alluvial  origin  (Edwards  et  al.  1980). 

Flanking  the  floodplain  at  its  western  edge  is  the  upland.  This  often  in- 
volves an  abrupt  elevation  transition  generally  in  the  range  of  20  to  40  m.  The 

upland  is  geologically  older  than  the  alluvium,  generally  consisting  of  Tertiary 
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Fig.  2.  Caddo  Parish  (2,283  sq.  km)  showing  Red  River,  floodplain  (stippled),  and  uplands  (not  stippled). 
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deposits.  Elevations  rise  to  no  more  than  137  m,  and  topography  is  rolling  low 
hills  or  relatively  flat  terraces. 

The  river,  its  f  loodplain,  and  adjacent  upland  ecosystems  have  undergone 
major  modification  over  the  past  two  centuries.  Virtually  the  entire  landscape 
has  been  converted  to  farms  and  plantations  and,  more  recently,  urban  sprawl. 

What  once  was  a  continuous  savanna/forest  with  numerous  plant  communi- 
ties covering  hundreds  of  thousands  of  hectares  is  now  virtually  gone  with  only 

fragments  ol  the  natural  vegetation  remaining  and  few,  if  any,  in  virgin  condi- 
tion. Bald-cypress  swamps,  black  willow  riverbank  shrublands,  and  cotton  wood 

forests  persist  while  some  floodplain  communities  such  as  eastern  red-cedar 
forests,  canebrakes,  and  prairies  have  vanished  entirely  (MacRoberts  et  al.  1997). 

The  upland  has  also  been  modified,  mainly  by  urban  sprawl,  loggmg,  and  clear- 
ing for  farms.  Vast  areas  of  forest  were  clear-cut  in  the  latter  part  of  the  nine- 

teenth and  early  part  of  the  twentieth  century. 

V/hile  floodplains  in  general  have  received  substantial  phytogeographi- 
cal  and  ecological  attention  and  there  are  numerous  generalized  descriptions 
and  classifications  according  to  hydrologic  conditions,  soils,  and  vegetation  (e.g., 
Sharitz  &  Mitsch  1993;  Messina  &  Conner  1998;  Mitsch  &r  Grosselink  2000), 

the  Red  River  floodplain  is  poorly  known  especially  floristically  (see  Newkirk 
&  Mueller  1980).  Aside  from  checklists  of  parishes  and  counties  along  the  Red 

River  (e.g.,  MacRoberts  1979;  Thomas  &  Allen  1993-1998),  its  last  floristic  sur- 
vey was  in  1806.  The  Red  River  floodplain  has  never  been  the  subject  of  an  eco- 

logical assessment  or  community  study;  however.  Van  Kley  and  Hme  (1998) 
described  the  wetland  vegetation  of  Caddo  Lake,  a  raft  lake;  V/are  (1956)  briefly 
described  the  vegetation  on  a  sand  bar  near  Natchitoches;  Teague  and  Wendt 

(1994),  concentrating  on  Bossier  and  Caddo  parishes,  conducted  the  first  par- 
ish-wide comprehensive  survey  of  high  quality  natural  communities  in  Loui- 

siana, only  a  few  of  which  turned  out  to  be  floodplain  communities;  and 
Mundorff  (1998)  studied  bottomland  hardwood  forests  on  the  Angelina  and 

Neches  rivers  in  east  Texas.  Dale  and  Ware  (2004)  studied  wetland  tree  species 
in  relation  to  f  looding  gradient  in  Arkansas  but  excluded  from  their  analysis 

areas  dominated  by  baldcypress,  black  willow,  and  cottonwood.  Two  non-quan- 
tified reports  round  out  the  list:  Palmer  (1923)  provided  an  anecdotal  report  of 

the  Red  River  forest  at  Fulton,  Arkansas,  and  the  Henderson  State  University 

Biology  Department  (1979)  prepared  a  report  for  the  Army  Corps  of  Engineers 

that  purports  to  be  a  "biological  inventory  of  the  Red  River  waterway,"  but  it  is 
of  limited  value  since  tew  details  of  data  collection  are  provided. 

Except  in  the  longleaf  pine  region  of  central  Louisiana  (Bridges  &  Orzell 
1989;  Van  Kley  1999),  the  upland  in  the  Red  River  drainage  is  no  better  studied 
and  in  general  is  taken  to  have  been  continuous  with  what  characterized  the 
upland  of  the  remainder  of  the  upper  West  Gulf  Coastal  Flam:  south  Arkansas, 

northeast  Texas,  and  north  Louisiana;  that  is,  a  mixed  pine-hardwood  savanna/ 
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forest  or  a  inonospecil  ic  pine  savanna/lorcst  (Teague  &  Wcndt  1994;  Carr  2000). 

Furthermore,  there  are  connicting  historical  accounts:  were  the  upland  forests 

dominated  by  pine,  were  they  sometimes  even  monospecific  pine  extending 

over  many  hundreds  of  square  km,  were  they  mixed  hardwood-pmc,  or  were 
they  a  combination  of  all  three  (Hilgard  1873,  Lockett  1876;  Mohr  1898,  Mattoon 

1915;  sec  reviews  in  Carr  2000  and  Bragg  2002)? 

MI:THODS 

1.  Bearing  tree  data.  We  used  the  1830s  Government  Land  0(1  ice.  Caddo  Parish, 

Tree  Book  (a  summary  ol  the  surveyors'  notes  that  gives  only  the  bearing  trees 
to  species  at  each  section  and  quarter  section  corner,  their  diameter,  and  their 

distance  from  the  corner),  surveyors"  line  notes,  and  land  plats  to  determine  the 
woody  vegetation  of  Caddo  Parish  just  before  Anglo-European  settlement.  In 

general,  in  these  surveys  four  bearing  trees  were  recorded  tor  each  section  cor- 
ner and  two  bearing  trees  at  each  quarter  section  corner.  In  addition,  tor  each 

mile,  surveyors  gave  impressionistic  "line  notes"  describing  the  timber  and  land 
quality.  Surveyors  only  used  common  names,  and  in  many  cases  were  not  spe- 

cilic  as  in  the  case  ol  hickory,  ash,  elm,  willow,  hackbcrry  locust,  and  occasion- 

ally oak.  Nonetheless,  using  modern  information,  it  is  usually  possible  to  deter- 
mine which  species  or  group  ol  species  they  meant.  Since  the  limitations  of 

GLO  surveys  are  well  known  and  discussed,  little  needs  to  be  said  here  CDelcourt 

197b;  Whitney  &  DeCant  2001;  Bragg  2002,  2003)  except  to  point  out  that  we 

analyzed  four  townships  to  see  if  there  was  bias.  We  found  that  there  was  not 

(Appendix  1).  Using  topographic  maps,  we  divided  the  landscape  into  upland 

and  I  loodplain  and  then  entered  each  bearing  tree  listed  in  the  Tree  Book  ac- 
cording to  where  it  occurred  on  the  landscape.  The  sample  involved  5974  trees 

in  the  upland  and  1805  trees  in  the  f  loodplain  for  a  total  ol  7779  trees. 

2.  Monospecific  pine  forest.  We  looked  lor  evidence  ol  monospecific  pine 

savanna/lorest  m  each  township  by  examining  tfie  total  percentages  ol  vari- 
ous species  recorded  and,  in  townships  with  a  high  percent  of  pine  recorded, 

for  regionaf  clumping  of  pine. 

3.  Roadside  surveys.  We  surveyed  both  the  Red  River  f  loodplain  and  up- 
land by  driving  highways  and  backroads  between  Natchitoches,  Louisiana,  and 

the  Louisiana-Arkansas  border  to  form  an  impression  ol  the  present  day  woody 
vegetation  ol  both.  Wcdid  not  attempt  toquantily  this  aspect  of  the  study.  While 

clearly  extensively  mcxlif  ied  by  human  activity  especially  over  the  last  two  cen- 
turies, it  is  possible  by  these  surveys  to  see  what  species  grow  in  the  uplands 

and  I  loodplain  today. 

4.  Because  of  the  lack  of  overlap  in  tree  species  between  uplands  and  flood- 
plain  (see  results),  we  were  especially  interested  in  any  situation  where  taxa 

from  one  area  occurred  in  the  other  We  therefore  carefully  examined  areas  of 

the  I  loodplain  that  liad  oaks. 
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RESULTS 

1.  Bearing  tree  data.  Table  1  lists  the  Government  Land  Office  bearing  tree  abun- 

dance data  for  the  Red  River  floodplain  and  upland  for  all  of  Caddo  Parish.  Sur- 

veyors' designations  are  given  as  common  names;  modern  interpretations  fol- 
lov^  in  parenthesis.  Only  taxa  wnth  0.5  percent  or  higher  presence  are  included. 

2.  Monospecific  pine  forest.  We  found  no  evidence  for  monospecific  pine 

savanna/forest.  The  closest  to  this  condition  was  in  sandy  areas  in  the  very 

northern  tier  of  the  parish  m  T23NRI5-f6W  where  pine  reached  50  percent  of 

the  bearing  trees.  Nonetheless,  even  here  the  surveyors'  line  notes  most  com- 

monly read:  "oak,  hickory,  pine  &  etc,"  although  occasionally  "poor  rolling  pine 

land,"  or  "poor  land  oak  &  pine."  There  is  no  mention  of  the  ground  cover,  and 

there  is  no  indication  in  the  surveyors'  records  of  pine  savanna/forest.  Some 
upland  areas  had  little  or  no  pine,  notably  T17N  RI4-15-16W  and  TIQN  R15-16 W 

where  pine  ranged  from  zero  to  six  percent  of  the  trees  and  the  line  notes  con- 

firm the  absence  of  pine.  Here  the  notes  repeatedly  read  "oak,  hickory."  These 
uplands  were  oak-hickory  woodland/forest. 

3.  Roadside  surveys.  Distributed  all  across  the  tloodplam  and  olten  inter- 
mixed with  one  another  are  ash  {Fraxuvuspcnnsylvanica  Marsh),  bald  cypress 

(Taxodium  distichum  (L.)  Rich.),  boxeldcr  {Acer  negundo  L.),  button  bush 

(Cephalanthusoccidentali:^  L.),  cottonwood  {Populus  deltoides  Bart,  ex  Marsh.), 

elm  iUlmus  americana  L.),  hackberry  (Ccltis  laevigata  Willd.),  honey  locust 

(Gledilsia  triacanthos  L.),  mulberry  {Morns  rubra  L.),  Osage  orange  {Maclura 

pomijera  (Raf.)  C.K.  Scheid.),  pecan  {Carya  ilUnoensis  CWang.)  K.  Koch.),  per- 

simmon (Diospyros  Virginia  na  L.),  rough-leaved  dogwood  (Co rnusd/'umi-noniiii 
C.A.  Mey),  swamp  privet  (Forcstiera  acuminata  (Michx.)  Poir.),  sycamore 

(Piatanus  occidentalis  L.),  and  willow  {Salix  nigra  Marsh).  Chinese  tallow 

(Sapium  sebiferum  (L.)  Roxb.)  was  common  and  Chinaberry  tree  (Mclia 

azedarach  L.)  was  occasionally  encountered.  The  absence  of  oak,  notably  flood- 
tolerant  oaks  such  as  overcup  (Qucrcus  lyrata  Walt.)  and  willow  (Q.  phellos  L.) 

remains  puzzling  since  we  are  aware  that  most  southeastern  floodplain  descrip- 
tions have  these  species  (see  Sharitz  &  Mitsch  1993;  Messina  &  Conner  1998; 

Mitsch  &  Grosselink  2000). 

Our  roadside  surveys  oi  the  upland  showed  an  entirely  different  woody 

flora  consisting  largely  of  white  oak  (Quercus  alba  L),  southern  red  oak  (Q. 

falcata  Michx.),  post  oak  (Q.  stellata  Wangenh.),  blackjack  oak  (Q.  marilandica 
Muenchh.),  black  oak  (Q.  velutina  Lam.),  shumard  oak  (Q.  shumardii  BuckL), 

bluejack  oak  (Q.  i  nca  na  Bartr),  water  oak  (Q.  nigra  L.),  loblol  1  y  pine  (Pi  nus  taeda 

L.),  shortleal  pine(Pinus  ec/iinata  P.  Mill.),  sweet  gum  (Liquitiamkirs(yraci/lua 

L.),  black  gum  (Nyssa  sylvatica  Marsh),  dogwood  (Cornusflorida  L.)  black  hickory 

iCarya  texa na  BuckL),  mockernut  hickory  (C.  tomentosa  (Poir.)  Nutt.),  bitternut 

hickory  (C.  cordijormis  Wangenh.)  K.  Koch),  Oak  and  pine  dominated. 
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Table  l.Tree  abundance  data  (as  percent  of  total  for  each  landscape)  for  floodplain  and  upland 
based  on  General  Land  Office  witness  trees. 

TREES UPLAND FLOODPLAIN 

Blacl<,  Red,  and  Spanish  Oak  {Quercus 

veludna  lam.  Q.shumardii  Buckl., 

0.  falcala  Michx.,  Q.  texana,  Buckl.) 

Q.  pagoda  Raf. 
Pine  (Pinus  echinata  Mill.,  P.  taeda  L.) 

Post  Oak  (Quercus  stellata  Wang.) 

Hickory  [Carya  texana  Buckl.,  C  tomentosa  (Poir.) 

Nutl. ,C.cord/form/5  (Wangenh.)  K.  Koch) 

Blackjack  Oak  (Q.nianlandica  Muenchh.) 

White  Oak  (Quercus  alba  L.,  Q.  michauxii  Nutt.) 

Sweet  Gum  [Liquidambar  styraciftua  L.) 

Pin  Oak  (Quercus  phellos  L,Q.  nigra  L, 

Q.launfolia  Michx., 0.  texana  Buckl.) 

Dogwood  (Cornus  florida  L.) 

Ash  (Fraxinus  pennsylanica  Marsh) 

Elm  (Ulnius  americana  L.) 

Willow  (Salix  nigra  Marsh) 

Hackberry  (Cettis  laevigata  Willd.) 

Cottonwood  (Populus  deltoides  Bart,  ex  Marsh.) 

Cypress  (Taxodium  distichum  (L.)  L.  I^ich.) 

Box  Elder  (Acer  negundo  L.) 

Locust  {Gleditsia  triacanthos  L.) 

Sycamore  (Platanusoccidentatis  L.) 

Tupelo  Gum  (Nyssaaquatica  L.) 

Persimmon  (Diospyros  virginiana  L.) 

Pecan  (Cayra  illinoensis  (Wang.)  K.  Koch) 

Oak  (Quercus  species  not  designated) 

Mulberry  (Morus  rubra  L.) 

Overcup  Oak  (Quercus  lyrata  Walt.) 

Red  Elm  (illmus  rubra  Muhl.) 

Privet  (Foresdera  acuminata  (Michx.)  Poir.) 

Sassafras  (Sassafras  albiduiii  (Nutt.)  Nees) 

Other 

Total 

3T5 2.7 
16.3 

11.2 0.6 

10.3 
1.2 

10.2 
10.0 

1.5 

3.1 6.0 

1.6 

0.9 

1.3 

0.7 

10.0 

0.6 6.2 
16.3 

11.8 

9.1 7.0 

5.1 

4.7 4.6 

2.5 

1.5 1.3 

1.1 

0.9 0.8 

0.7 

0.7 0.6 

3.2 2.2 
100.0 100.0 

4.  In  the  1830s,  on  the  floodplain,  oak  and  hickt^ry  were  (ound  to  occur 

mainly  in  and  around  the  Caddo  Prairies  in  northern  Caddo  Parish.  These  long 

vanished  prairies  were  l^rielly  described  by  Freeman  and  Custis  in  1806,  but 

Anglo-American  settlement  soon  eraced  all  evidence  of  them  (Flores  1984; 

MacRobcrts  et  al.  1Q97).  What  these  prairies  were  like  will,  unfortunately,  re- 

main a  mystery;  the  two  plants  collected  h-oin  them  by  Peter  Custis  in  1806 
(Veronicastrum  vi rgi n f c u m  (L.)Farw. and  Eu-Stoma  russellianum (Hook.) G.Don) 

have  never  been  found  in  the  region  again  (MacRoberts  and  MacRoberts  2004). 
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Surveyors'  line  notes  mention  "small  cane"  being  present,  and  that  the  prairies 
were  "dry  and  rich;"  the  soil  was  "black  and  first  quality."  This  condition  con^ 
trasts  markedly  with  the  surrounds,  which  were  described  as  "overflow  land," 

and  "inundated."  Additionally,  the  difference  is  marked  by  the  fact  that  by  1838— 
a  year  after  the  Great  Raft  had  been  first  cleared— there  was  a  "cotton  field,"  "corn 

field,"  "Scott's  Improvement,"  "Scotts  field,"  and  "Hamilton's  Farm"  in  Caddo  Prai- 

rie. These  were  the  only  fields,  farms,  or  "improvements"  in  the  entire  Town- 
ship, indicating  that  natural  prairies  were  a  very  different  habitat  than  charac- 

terized surrounding  areas.  These  prairies  appear  to  have  been  an  atypical  part 

of  the  f  loodplain— they  were  on  higher  elevations,  had  different  soil,  and  were 
open  as  indicated  by  the  number  of  times  the  surveyors  had  to  construct  a 

mound  for  lack  ol  trees  to  mark  corners.  This  topography  and  soil  difference 
probably  accounted  for  the  oaks  and  hickories. 

DISCUSSION 

We  found  that  the  woody  vegetation  of  the  Caddo  Parish  floodplain  and  up- 
land is  different.  There  is  virtual  ly  no  overlap  in  tree  species  today  nor  was  there 

170  years  ago. 

Upland  forest  structure  of  Caddo  Parish  appears  to  have  been  mixed  oak- 
hickory  and  mixed  oak-pine-hickory  savanna/forest.  The  GLO  surveys  (both 
bearing  trees  and  line  notes)  show  that  there  were  only  a  few  areas  of  the  Caddo 

Parish  upland  that  were  dominated  by  pine  and  probably  none  where  pine  alone 
dominated.  Other  areas  were  hardwood  dominated,  and  this  undoubtedly  was 
the  more  characteristic  canopy  structure  for  the  entire  region,  both  east  and 
west  of  the  Mississippi  River  (Skeen  et  al.  1993;  Dale  and  Ware  1999),  notably 
where  the  fire  return  interval  was  less  frequent  than  further  south  (Frost  1998). 

A  comparison  of  our  Caddo  Parish  surveyors'  record  results  with  those  of 
Bragg  (2002, 2003)  and  Williams  (1993)  for  the  upland  areas  of  Ashley  and  Union 
counties,  southern  Arkansas,  and  Williams  and  Smith  (1995)  for  the  Caney 
Ranger  District  in  north  central  Louisiana,  supports  this  conclusion.  Bragg  found 
oak,  pine,  and  hickory  in  about  the  same  proportions  as  we  did.  Williams  (1993) 
found  pine  to  vary  from  51  percent  to  4  percent  depending  on  landlorm,  and 
Williams  and  Smith  found  pine  only  slightly  better  represented  than  it  is  in 

Caddo  Parish  but  with  oak  again  dominant.  Thus,  at  the  time  of  Anglo-Ameri- 
can settlement,  pine  was  probably  not  as  common  as  it  is  today  (Skeen  et  al. 

1993;  Bragg  2003)  and  was  definitely  less  common  overall  than  oak. 
These  findings  contrast  markedly  with  the  GLO  survey  records  for  areas 

with  monospecific  pme  savanna/forest  such  as  within  the  longleaf  pine  region 
of  central  Louisiana  (Bridges  &  Orzell  1989).  On  the  182  sq.  km  Vernon  Ranger 
District  oi  the  Kisatchie  National  Forest,  95  percent  of  the  bearing  trees  were 
pine  and  only  along  stream  courses  were  there  hardwoods  and  cypress.  Pine 
was  the  only  bearing  tree  in  the  upland  areas  (Grace  &  Smith  1995;  see  review 
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by  Piatt  1999).  Historical  documents  describe  monospecific  pine  savanna/for- 
est lor  the  upper  West  Gull  Coastal  Plain  (Hilgard  1873;  Lockett  1876;  Mohr  1898; 

Mattoon  1915;  see  review  in  Bragg  2002),  but  the  surveyors  notes  lor  such  areas 

have  not  been  analyzed  to  see  how  they  compare  with  other  pine-dominated 
savanna/lorest. 

Our  floodplain  tindings  are  also  somewhat  unusual.  We  had  expected  oak 

to  be  common— notably  Hood  tolerant  species.  Except  in  the  vicinity  ol  Caddo 
Prairies,  this  was  not  the  case.  Oak  was  virtually  absent  trom  the  floodplain. 

While  there  were  distinct  communities  such  as  cypress  swamps,  oxbows,  and 

others,  the  vegetation  in  general  was  what  has  been  described  as  "Batturc"  or 

"P()/)ti  / LIS  d(e/toide.s  temporary  Hooded  forest  alliance"  thouisiana  Natural  Hei-i- 
tage  1988;  Weakley  et  al.  1998). 

Bois  d  arc  {Maclu  ra  pomifcra),  which  is  now  conrmon  on  the  floodplain,  did 

not  appear  in  the  Tree  Book  and  presumably  was  not  piesent  until  recently  (Weniger 

1996;  Schambach  2003),  although  Peter  Custis  reported  a  large  bois  d'arc  at 
Natchitoches  m  1806  (Florcs  1984),  and  Chinese  tallow  tree  (Sapium)  is  now 

ubiquitous  in  the  floodplain,  as  it  is  over  so  much  ol  the  south  (Bruce  et  al.  1997). 

The  floodplain  vegetation  ol  the  Red  l^iver  has  not  been  studied.  Ours  is 

the  first  study  to  use  the  original  Government  Land  01  f ice  records  to  recon- 
struct reference  conditions.  Caddo  Parish  consists  ol  only  a  fraction  of  the  Red 

River  1  loodplain,  and  until  the  surveyors  notes  are  lully  studied  along  the  en- 

tire course  of  the  river,  generalizations  are  not  possibfe.  Nonetheless,  on  the  ba- 
sis of  our  road  surveys,  it  looks  like  oak  is  largely  missing  from  the  lower 

stretches  of  the  f  loodplain,  at  least  Irom  Natchitoches  north  to  Arkansas.  This 

situation  may  not  prevail  north  ol  the  Arkansas  line.  Palmer  (1923)  described 

the  Red  River  forest  at  Fulton,  Arkansas  and  found  a  combination  of  plant  as- 
sociations that  closely  parallels  those  described  in  textbooks  (e.g.,  Sharitz  & 

Mitsch  f993;  Messina  &  Conner  1998;  Mitsch  &  Grosselmk  2000):  cottonwood, 

sycamore,  willow  forests  next  to  oak  dominated  bottomlands,  next  to  cypress 

swamps,  and  so  on. 

APPl-NDI.X  1 

Since  it  has  been  suggested  that  there  was  sometimes  bias  in  a  surveyors  selec- 
tion of  bearing  trees  (Whitney  &r  DeCant  2001;  Bragg  2003),  we  checked  lor 

bias.  We  did  this  by  comparing  the  frequency  with  which  pine  and  oak  was 

mentioned  in  the  line  notes  with  the  Irequency  with  which  they  were  used  as 

bearing  trees  in  lour  townships  that  lacked  or  virtually  lacked  pine  and  two 

Townships  that  had  the  highest  percentage  ol  pine  We  assumed  that  if  pine  or 

oak  was  being  discriminated  against,  this  would  show  up  m  the  line  notes  where 

there  was  no  reason  to  not  mention  a  species.  Except  lor  pine  in  T17NR14-15- 
16W,  we  did  not  expect  a  close  agreement  of  numbers  since  line  notes  and  section 

and  quarter  section  tree  selection  constitute  two  independent  and  very  different 
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Table  2.  Results  of  line  notes  comparison  with  bearing  trees  reported  for  Tl  7NR14-15-16W  and 
T23NR16W. 

Species 
Pine  Oal<  Other 

T17NR14-15-16W 
Tree  book 

Surveyors' line  notes 

T23NR16W 

Tree  bool< 

Surveyors' line  notes 

No, 32 570 187 

% 4 

72 

24 

No, 24 200 200 

% 6 47 47 

No, 196 112 74 

% 
51 

29 

19 

No, 
62 54 61 % 35 31 33 

sampling  methods.  Nonetheless,  wc  did  expect  that  line  notes  would  not  disagree 
totally  with  corner  results,  and  they  did  not. 

The  results,  given  in  Table  2,  show  that  there  is  no  reason  to  suppose  bias. 
Line  notes  for  the  areas  with  high  percentages  of  pine  as  a  bearing  tree  most 

commonly  read:  "Timber  oak  &  hickory  &  etc.,"  "oak  &  etc.,"  and  "oak  &  pine," 
"pine  &  oak."  Where  pine  was  absent,  they  read;  "oak  &r  hickory." 
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ABSTRACT 

An  annotated,  vouchered  checklist  is  provided  of  the  vascular  plant  taxa  of  the  3150  hectare  Turkey 

Creek  Unit,  Big  Thicket  National  Preserve,  Tyler  and  Hardin  counties,  southeastern  Texas.  Six  hun- 
dred ninety  one  (691)  native  taxa  and  47  exotic  taxa  are  documented  for  the  unit.  The  communities 

of  the  Turkey  Creek  Unit  arc  provided, 

RESUMEN 

Se  aporta  un  listado  comentado  dc  los  taxa  de  plantas  vascularcs  junto  con  los  testigos,  dc  las  3150 

hectareas  de  la  unidad  Turkey  CTeek,  Big  Thicket  National  Preserve,  en  los  condados  de  Tyler  y  Har- 
din, Sureste  dc  Texas.  Se  documentan  seiscientos  noventa  y  un  (691)  taxa  nativos  y  47  taxa  exoticos 

en  esta  unidad.  Se  aportan  las  comunidades  de  la  unidad  Turkey  Creek. 

INTRODUCTION 

This  IS  the  second  part  of  an  intended  inventory,  based  upon  available  voucher 
specimens,  of  the  flora  of  the  Big  Thicket  National  Preserve,  southeastern  Texas. 

In  a  previous  paper  we  provided  an  annotated  checklist  with  community  asso- 
ciations of  the  vascular  flora  of  the  Hickory  Creek  Unit  (MacRoberts  et  al.  2002). 

In  this  paper  we  provide  an  annotated  checklist  for  the  Turkey  Creek  Unit  with- 
out community  affiliations  for  species. 

SITE  AND  N4ETH0DS 

The  Big  Thicket  is  located  mostly  within  the  longleaf  pine  region  of  the  West 

Gulf  Coastal  Plain  in  southeastern  Texas  (Parks  &■  Cory  1936;  McLeod  1971; 

SIDA  21(3):  1807-1827. 2005 
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Harcombc  &  Marks  1979;  Marks  &r  Harcoinbe  1981;  Harcombe  et  al.  1993).  The 

Big  Thicket  National  Preserve  consists  ol  12  units  scattered  over  seven  Texas 

counties.  The  units  range  in  size  from  222  hectares  to  10,100  hectares  and  total 

about  34,000  hectares  (Peacock  1994).  We  selected  the  Turkey  Creek  Unit  for 

the  second  part  of  the  floristic  survey,  a  3150  hectare  area  located  in  southern 

Tyler  and  northern  Hardin  counties  (Fig.  1 ).  The  Turkey  Creek  Unit,  vi^nich  con- 
sists of  twelve  plant  communities,  was  chosen  for  inclusion  in  the  Big  Thicket 

National  Preserve  because  it  is  centrally  located,  is  a  corridor  unit  along  Turkey 

Creek,  and  is  diverse  (Ajilvsgi  1979;  Watson  1979;  Harcombe  &r  Marks  1981; 
MacRoberts  &  MacRoberts  1998).  The  unit  is  about  18  km  from  north  to  south 

and  is  about  4  km  at  its  widest  east- west  point.  The  unit  ranges  from  about  15 
to  45  meters  in  elevation.  Details  regarding  edaphic  and  climatic  factors  can  be 
found  in  Deshotels  (1978),  Watson  (1979),  and  Marks  and  Harcombe  (1981),  A 

community  map  ol  the  unit  is  in  Harcoinbe  and  Marks  (1979). 

kike  all  units  ol  the  Big  Thicket  National  Preserve,  the  Turkey  Creek  Unit 

has  not  been  the  subject  of  a  floristic  inventory  although  extensive  but  desultory 

collecting  has  occurred  there  (Watson  1982;  MacRoberts  &  MacRoberts  1998). 

The  MacRoberts' collected  620  specimens  trom  the  Turkey  Creek  Unit  dur- 
ing 1 1  field  days  beginning  f3  September  200f  and  ending  3  April  2003.  These 

are  temporarily  deposited  at  Rice  University,  In  addition,  in  f997  and  f998,  the 

MacRoberts  collected  and  deposited  65  specimens  Irom  the  Turkey  Creek  Unit 

at  TkX  lor  a  study  of  wetland  pine  savannas  (MacRoberts  &  MacRoberts  1998). 

karry  Brown  collected  243  specimens  during  2  field  days  on  24  July  2002  and 

25  October  2003  and  about  60  specimens  between  October  1981  and  Septem- 

berl996.  Dan  Johnson  collected  about  168  specimens  on  7  days  between  25  Oc- 
tober 2002  and  20  July  2003.  Geraldine  Watson  collected  about  236  Turkey 

Creek  specimens  over  several  years  m  the  late  1970s  and  early  1980s. 

Since  our  purpose  is  to  produce  a  list  ol  taxa  known  to  occur  cmt  the  Turkey 

Creek  Unit,  a  vouchered  specimen  was  considered  to  be  the  only  evidence  ac- 
ceptable lor  inclusion  m  the  list.  In  all,  about  1340  herbarium  specimens  form 

the  data  lor  this  report.  All  specimens  have  been  annotated  by  karry  Brown 

except  for  William  Carr's  four  collections  at  TEX  (which  have  all  been  recol- 

lected) and  the  MacRoberts'  65  specimens  deposited  at  TEX  for  a  wetland  sa- 
vanna study  These  taxa  are  listed  in  MacRoberts  and  MacRoberts  (1998)  and 

most  have  been  recollected  during  our  current  survey.  The  following  taxa  in  the 

1998  paper  have  not  been  recollected,  thus  the  vouchers  lor  them  reside  only  at 

TEX:LycopodicUaLipinv'^saMyix\xishirsutaMlcoihdri::itidKiiulosuJ\hynchospora 
gracilcnta,Rhynchospord  ninfloniSclcricigcorgiana,Sclcria  reficulari.s,  A/cfri.s 

aurea,  Schocnolirion  croccum.  Calopogon  tuhcwsus,  Pauicum  vcrnuo.suni, 

Paspalurnpniccox,Sinilaxlaurifoha,Kyrisamh\gua,Xyrisbald\\'unaua.Xyns 
caroliniana,  Coreopsis  Imijolia,  MarshaJUa  graminifolia  var:  cynanihcra. 
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ALABAMA  -  COUSHATTA 
INDIAN  RESERVATION 

UPPER  NECHES  RIVER 
CORRIDOR  UNIT 

LOWER  NECHES  RIVER 

ORRIDOR  UNIT 

Fig.  1 .  Location  of  Turkey  Creek  Unit  within  the  Big  Thicket  National  Preserve,  Texas. 

Drosera  hrevijolia,  Drosera  capillaris,  Polygala  cruciata,  Photinia  pyrijolia  (as 
Aronia  arbuti/o/ia), and  Viola  primulifolia. 

On  August  29,  2004,  Joe  1-iggio  took  the  senior  author  to  a  new  addition  of 
the  Turkey  Creek  Unit.  It  ranges  on  the  east  side  of  Highway  69/287  between 

Highway  420  north  to  Village  Creek,  hi  a  savanna  community  north  of  High- 
way 420,  we  collected  the  following,  Rhynchospora pusilla,  Fui  rcna  hushii,  Xyris 

stricta  var.  obscura,  Bigdowiia  nuttaUii,  Silphium  gracilc,  and  Tephrosia 
onobrychoidcs.  Only  R.  pusiUa  and  B.  nuttallii  were  new. 

In  most  cases  the  nomenclature  follows  Jones  et  al.  (1997)  and  Kartesz  (1999). 

Some  recent  literature  sources  were  followed,  especially  some  nomenclatural 
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adjustments  published  in  the  Flora  of  North  America  volumes.  \u  cases  of  mul- 
tiple collections,  no  more  than  tour  are  listed  for  each  taxon.  For  each  taxon  we 

list  the  county  ot  collection  i(  known.  Some  ol  Geraldine  Watsons  collections 

do  not  designate  county. 

The  following  is  a  list  ol  communities  (mostly  using  the  nomenclature  of 

Marks  and  ilarcombe  {19811)  in  the  Turkey  Creek  Unit.  For  each  community, 

except  for  ponds,  we  list  up  to  three  oi  the  domniant  woody  species  as  presented 

by  Marks  and  I  larcombe  (1981). 

Sandhill  Pine  Forest:  Qucnus  incana,  Q.  margarcitLi  and  Cornusllorida. 

Upland  pine  forest:  Piruts  paliistris.  P.Uicda,  and  Cdllicarpa  amcncarui. 

Wetland  pine  savanna:  Pif]us palustris,Nyssa  bifloru, a.nd  Cyrilhi  raccmillora. 

Upper  slope  pine  oak  forest:  Pin  us  cc/iinc;!d,  Que  au.s/cdcuta,  and  Ucxvoiniloria. 

Mid  slope  oak  pine  forest:  Pinus  tacdu,  Quercus (alcatel,  and  Cornusflorida. 

Lower  slope  hardwood  pine  forest:  Ma^i^nolia  graiidijolia,  Qucrcus  nigra,  and 

llexopaca. 

Floodplain  hardwood  pine  forest:  Pinus  t acda,Fagus grandifoU a, and  Carpiims 
caroliniaria. 

Cypress  tupelo  forest:  Ta xod i u mdi st ichum, Nyssa aquati ca , a nd  Pici n c ra a q u a 1 1 ca . 

Floodplain  hardwood  forest:  Qucrcus  nigra,  Liquidar)ibar  styracijlua,  and 

CarpinuscaroUniana. 

Baygall/stream course:  Cyrilla  racemifloraMcxcoriacca, and  MagnoUa  vi rgi n ica. 

Ponds:  /uncu.s  rcpcns.  Qucrcus  laurifolia,  and  Crataegus opaca 

RESULTS 

Annotated  list  ol  the  Turkey  Creek  Unit  vascular  taxa.  The  following  abbrevia- 
tions are  used  in  the  annotated  checklist. 

CL  =  C.  Lui.  Flis  15  collections  are  at  Rice  University. 

DJ  =  Dan  Johnson.  His  163  specimens  are  temporarily  at  Rice  University. 

GW= Geraldine  Watson.  Fler  National  Park  Service  specimensare  at  Rice  University 

LB  =  Larry  Brown.  All  of  his  Turkey  Creek  specimens  are  at  SBSC. 

MM  =  Barbara  and  Michael  MacRoberts.  Their  col  lections  arc  temporarily  at  Rice 
University  except  for  the  23  taxa  whose  vouchers  are  at  TEX. 

KC  =  Katie  Caldwell.  Her  collections  are  at  Rice  University. 

PH  =  Paul  Harcombe.  His  15  specimens  are  at  Rice  University. 

SE  =  Sandy  Flsik.  I  ler  13  collections  are  at  Rice  University. 
WC  =  William  Carr.  1  lis  4  collections  are  at  TEX/Ll^. 

(H)  =  Collected  from  I  lardin  County. 

(T)  =  Collected  from  Tyler  Cxumty. 

(NC)  =  A  Geraldine  Watson  collection  with  no  county  indicated. 
*  =  exotic  (not  native  to  North  America). 
+  =  sec  note  at  end  ol  list. 
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ACANTHACEAE 

Hygrophila  lacustris  (Schlecht.&  Cham.)  Nees, (H 

J)  DJ  1948,  1728 

Justicia  ovata  (Walter.)  Lindau  var.  lanceolata 

(Chapm.)  R.W.Long,(HT)  MM 5634,5421:GW 
215 

Ruellia  caroliniensis  (J.F.  Gmel.)  Steud.,  (H)  DJ 

2002,1678 

Ruellia  humilis  Nutt.,  (H  T)  MM  5675,5451;  GW 

2566,2761 

Yeatesia  virldlflora  (Nees)  Small,  (H)  MM  5635;  LB 

27090 

ACERACEAE 

Acer  barbatum  Michx.,(T)  DJ  2079;  LB  1 1093 

Acer  rubrum  L.  {HJ)  LB  27476;  MM  4963. 523 1 

AGAVACEAE 

Manfreda  virginica  (L.)  Salisb.  ex  Rose,  (T)  MM 

5770 

Yucca  loulslanensls  Trel.,  (T)  MM  5286 

ALISMATACEAE 

Sagittona  latifolla  Willd.,  (T)  DJ  1894 

Sagittaria  papilloma  Buchenau,  (H)  MM  5667, 

2608b;  DJ  1993 

AMARANTHACEAE 

Froelichia  flondana  (Nutt.)  Moq„(H)  MM5144;GW 

2373,2748 

ANACARDIACEAE 

Rhus  glabra  L.,  (H 1)  MM  5194,511 7, 4973; LB 27 1 55 

Rhus  copalllnum  L„  (H)  DJ  1664 

Toxicodendron  radicans  (L.)  Kuntze,  (T)  DJ  2101, 

2088 

ANNONACEAE 

Asiminaparviflora  (Michx.)  Dunai, (HT)A4M 5000; 

5E  2009;  LB  27508 

APIACEAE 

Gentella  erecta  (L,f.)  Fernald,  (H T)  MM  5664,5077 

Chaerophyllum  tainturieri  Hook. var.  tainturieri,  (H) 

MM  5309  6039 

*Cyclospermum  leptophyllum  (Pers.)  Sprague  ex 
Britton  &  R Wilson,  (T)  DJ  1886;  MM  6064 

Eryngium  integrifolium  Walter,  (H  T)  MM  3507; LB 
6589 

Eryngium  prostratum  Nutt.  ex  DC,  (H  T)  DJ  1812, 
1843 

Eryngium yuccifolium  Michx.,  (T)  MM  5754, 5059 

Hydrocotyle  verticillata  Thunb.,  (NC)  GW  2767, 
2676 

Oxypolis  filiformis  (Walter.)  Britton,  (T)  MM  5202 

Oxypolis  rigidior  (L.)  Raf.,  (T)  MM  5203, 5888 

Prilimnium  capillaceum  (Michx.)  Raf.,  (H  T)  GW 

2608,3421 

Ptilimnium  costatum  (Elliott)  Raf.,  (T)  MM  5774, 

5602;  GW  2759;  LB  6659 

Sanicula  canadensis  L.,  (H  T)  MM  5473; GW 2609c; 

DJ  1 780;  LB  271 38 

Thaspium  trifoliatum  (L.)  A.Gray  var.  aureum  But- 

ton, (h)  GW  2471,2610b 

APOCYNACEAE 

/^mson/a  rabernoemonfono  Walter,  (NC)GW  3241 

Trachelospermum  difforme  (Walter)  A.  Gray,  (H) 

DJ  1682 

AQUIFOLIACEAE 

llexambigua  (Michx.)  Torr.,  (H  T)  GW  2631,2752; 

DJ]681 

Ilex  conacea  (Pursh)  Chapm.,  (T)  MM  5245, 3892; 

GW2452,  3444 

Ilex  decidua  Walter,  (NC)  GW 2693a,  2673 

llexlongipesChapm.exJrelJHJ)  MM  5922,6063; 

LB  27481, 27552 

Ilex  opaca  Alton,  (H  T)  MM  5004, 5285 

Ilex  vorvitona  Alton,  (H  T)  MM  4978, 5284 

ARACEAE 

Arisaema  tnphyllum  (L.)  Schott,  (H  T)  MM  5317, 

5  260;  GW  1033 

ARALIACEAE 

Aralia  spinosa  L.,  (T)  MM  5423 

ARECACEAE 

Sabal  minor  (Jacq.)  Pers.,  (H  T)  MM  5930, 53 16; LB 
27459a 

ARISTOLOCHIACEAE 

Aristolochio  reticulata  Jacq.,  (T)  MM  5052 

Aristolochia  serpentaria  L,  (H)  GW2645, 265 1;  DJ 
1790 

ASCLEPIADACEAE 

Asclepias  longifolia  Michx.,  (T)  MM  5080 

Asclepiasobovata  Elliott,  (T)  MM  5758, 5050, 5 190; 
LB  27588 

Asclepias  perennis  Walter,  (H)  MM  5636 

Asclepias  rubra  L.,(H)  GW544 

Asclepias  tuberosa  Woodson,  (T)  MM  5468 

Asclepias  variegata  L„  (H)  GW  76, 2627;  MM  5379, 
5410 

Asclepias  verticillata  L.  (T)  GW  1 167,2749 

Matelea cynanchoides  (Engelm.)  Woodson,  (H)/_6 

271 26;  GW  2649 
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Matelea  gonocarpos  (Walter)  Shinners,  (H)  LB 
27462 

ASPLENIACEAE 

Asplenium  platyneuron  (L.)  Britton,  Sterns  & 

Poggenb.,(H)D.y/ 789 

ASTERACEAE 

Ageratina  altissima  (L.)  R.M.  King  &  H,  Rob.,  (H) 

MM  591 1, 59T9;  LB  27506, 27460 

Ambrosia  artemisiitolia  L„  (H  T)  LB  27499;  MM 

5155;CL901I13 

Ambrosia  psilostachya  DC,  (H)  MM  5933 

Ambrosia  trifida  L.,(T)  LJJ 2092 

Arnoglossum  ovatum  (Walter)  H.  Rob.,  (T)  MM 

5070, 3508;  GW  2685 

Baccliaris  lialinvfolia  L.,  (T)  QW2860 

Berlandiera  pumila  (Michx.)  Nutt.  var.  pum/7o,  (H 

T)  MM  5463, 5395 

Berlandiera  pumtla  (Michx.)  Nutt.  var.  scabrella 

Nesom  &  B.L.Turner,  (H)  MM  5463; LB  27146 

Bidens  aristosa  (Michx.)  Britton,  (H  T)  MM  5660, 

5409;  GW  2826, 2629 

Bidens  bipinnata  L,  (H)  DJ  2000 

Bidens  frondosa  L,  (H  T)  GW2895;DJ  1945,204 1 

Bigelowia  nuttallil  I.e.  Anderson, {H)  Brown  301 28 

Boltonia diffusa  EllioH,(HT)  MM 5673,5185,3509; 

GW2440 

Chaptalia  tomentosa  Vent.,  (T)  MM  5288,  3625 

Ciirysopsis  mariana  (L.)  Elliott,  (H  T)  MM!  5898, 

5761;  LB  5578, 81 55 

Ciirysopsis  pilosa  Nutt,,  (H  T)  Q  901190,  901195; 

GW2389 

Cirsium  horndulum  Michx.,  (1)  MM  6069 

Conoclinium  coelestinum  (L.)  DC,  (H  T)  MM  5768, 

.5809  591 7;  LB  27075 

Conyza  canadensis  (L.)  Cronquist  var,  pusilla 

(Nutt.)Cronquist,(HT)/M/Vf58/9;D7  1852 

+Coreopsis  intermedia  Sherff,  (T)  DJ  2088a 

Coreopsis  linifolia  Nutt.,  (T)  MMl  3627 

Coreopsis  tinctoria  Nutt.,  (H)  DJ2012 

Croptilon  divarlcatum  (Nutt.)  Raf.,  (H  T)  LB  27484; 

MM  5146,  GW  2379;  CL901 184 

Echinacea  pallida  (Nutt.)  Nutt.  var.  sanguinea 

(Nutt.)  Gandhi  &  R.  D.Thomas,  (H  T)  LB 27575; 

MM  5378, 5462 

Elephantopus  carolinianus  Raeusch.,  (I  I  T)  MM 

5796;  LB  2751 3 

ElephanLopus  nudatus  A.Gray,(T)  GW 2868,2865 

Elepliantopus  tomentosus  L,(HJ)  MM  5745,51 16; 

LB27120 

Ereciititeshieracifolla  (L.)  Raf. ex  DC,(HT)  DJ  1788 

Engeron  philadelphicus  L,  (H  T)  MM  5445, 6035 

Erigeron  strigosus  Muhl.exWilld.,(HT)  MM  5445, 

6046:GW2541;DJ2W4 

Euparorium  capillifoliuni  (Small)  Lam.,  (T)  LB 
27586 

Eupatorium  compositifolium  Walter,  (T)  DJ  2083, 

1888;  LB  14892 

Eupatorium  lancifolium  {Jorr.Sj  A.Gray)  Small. {J) 

MM  5748,  5 1 14;  LB  27526;  DJ2052 

Eupatorium  leucolepis  (DC)  Torr.&  A.Gray,  (T)  MM 

5747, 5059 

Eupatorium  mohrii  Greene,  (H  T)  GW  2179;  DJ 

2067 
Eupatorium  perfoliatum  L.,  (H)  DJ  1981 

Eupatorium  rotundifolium  L,  (T)  MM  5102 

Eupatorium semiserratum  DG,(HT)  LB2758I;GW 

2 1 80;  DJ  1946,  1994 

Eupatorium  serotinum  Michx.,  (H)  MM  5148 

Eurybia  hemispherica  (Alexander)  Nesom,  (T)  MM 

5891,5188,  GW2847;LB6660 

Euthamia  teptocephala  (Torr. &  A.Gray)  Greene 

ex  Porter  &  Britton,  (T)  GW 2864b 

Gaillardia  aestivalis  (Walter)  H.  Rock  var. aestivalis, 

(H)  MM  4964 
Gaillardia  pulchella  Foug.  var.  pulchella,  (H)  MM 

5678 

Gamochaela  coarctata  (Willd.)  Kergerulen,  (H) 

GW2479;  MM  6059 

Gamochaela  purpurea  (L.)  Cabrera,  (H)  GW2473; 

2615 

I  lelenium  ainarum  (RaL)  \  I.  Rock  var.  airiarum,  (H 

J)  MM 5762,5140 

Helenium  drummondii  H.  Rock,  (H)  MM  5301 

Helenium  flexuosum  RaL,  (T)  GW 2626; MM  5439; 
LB  18654 

Helianthusangustifolium  L„(T)  LB 27590 

Helianthus  debilis  Nutt.  var.  silvestris  (Heiser) 

Cronquist,  (H)iL6  27/i /a 

Heterotheca  subaxillaris  (Lam.)  Britton  &  Rusby, 

(H)/M/V15/56 
Hieracium  gronovii  L.,  (H  T)  LB  27464a,  27130, 

27547;  MM  51 45 

Hymenopappus     artemisiifolius     DC     var. 

artemisiifolius,  {J)  MM  5450, 5281 

Iva  angustifolia  DC,  (H)  DJ2102 

Iva  annua  L,{J)GW 2850 

Krigia  cespitosa  (RaL)  K.  L.Chambers,  (H)  GW2534, 
2617b 
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Krigia  wrightii  (A.Gray)  K.  L  Chambers  ex  KJ.  Kim, 

(T)  MM  5277 

Lactuca  canadensis  L.,  (H)  DJ  2109 

Lactuca  flondana  (L.)  Gaertn,  (H)  DJ  1793 

Liatris  acidota  Engelm.  &  A.  Gray,  (H 1 )  MM  5676, 

5082;  LB  271 53 

Liatris  elegans  (Walter)  Michx.  var.  elegans,  (H  T) 

MM  5896, 591 5, 51 84 

Liatris  pycnostachya  Michx.,  (T)  MM  5091 

Liatris squarrosa  (L.)  Michx. var.iquorrosa  (T)  MM 

5771 

Marshallia  graniinifolia  (Walter)  Small  var. 

cynanttiera  (Elliott)  Beadle  &  F.A.  Boynt.,  (T) 
MM  4006 

Mikania  scandens  (L.)  Willd,  (H)  DJ  1689 

Oiigoneuron nitidum  (Torr.&  A.Gray)  Small, (HT) 

MM  5755,  5062,  GW2846;  DJ  1693 

Palafoxia  reverchonii  (Bush)  Cory,  (H)  MM  4130; 
GW2380 

Pityopsisgraminifolia  (Michx.)  Nutt.,(T)  MM  5283, 
3715 

Pluchea  camphorata  (L.)  DC,  (H  T)  MM  5804;  QW 

2764;  DJ  1939 

Pluchea  foetida  (L.)  DC,  (H  T)  MM  5680, 5 1 96 

Pluchea  rosea  Godfrey,  (H  T)  MM  5669, 3653 

Pseudognaphalium  obtusifoliurv  (L.)  Hillard  & 

Bum,  {H)  MM  591 3,  5 161, 51 59;  GW 2367 

Rudbeckia  hirta  L,  (HT)  MM  4972, 5367,  PH  29 1 

Pyrrhopappus  carolinianus  (Walter)  DC.,(T)  DJ 
1723 

Silphium  gracite  A.  Gray  (T)  MM  5189 

Smallanthus  uvedalius  (L.)  Mack.ex  Small, (H)  MM 

5388;  LB  271 24 

Solidago  caesia  L,  (T)  GW 3464, 3465 

Solidago  canadensis  L,  (T)  GW  2862, 2863, 3470, 

3471 

Solidago  ludoviciana  (A.  Gray)  Small,  (H  T)  MM 

5767,  5788;  GW 3468;  LB 27 150 

Solidago  odora  Alton  var.  odora,  (T)  GW  2372, 

2864a:  LB  27566 

Solidago petiolans  Alton,  (T)  GW 2751,3459 

Solidago  rugosa  Mill.  ssp.  asper  (Alton)  Cronquist, 

(H  T)  LB  27486:  GW 243 1, 2832 

Solidago  rugosa  Mill.  ssp.  rugosa,  [J]  DJ  1 964 

Solidago  tortifolia  Elliott,  (NC)  GW 3458b 

*Sonchus  asper  (L.)  Hill,  (T)  MM  5902 

*Sonchus  oleraceus  L,  (T)  MM  5294 

Symphyotrichum  dumosum  (L.)  Nesom,  (H  T)  GW 

2429b,  2430a]  MM  3743;  LB  271 13 

Symphyotrichum  divaricatum  (Nutt.)  Nesom  (T) 
GW  2429a,  2866 

Symphyotrichum  lateriflorum  (L.)  A.  &  D.  Love,  (H 

J)  GW 2834, 3445 

Symphyotrichum  pratense  (Raf.)  Nesom,  (T)  MM 

5908;  GL  901 1 89;  GW 2897 

Symphyotrichum  raceniosum  (Elliott)  Nesom, (T) 
LB  27570 

Thelesperma  flavodiscum  (Shinners)  B.L.Turner, 

{U)GW  2653, 2827;  LB  271 29 

Verbesina  helianthoides  Michx.,  (H)  DJ  1663 

Verbesina  virginica  L.,  (H)  M/V1 5924, 5171 

Vernonia  missurica  Raf.,  (H)  GW  206b,  2680;  DJ 
1S15 

Vernonia  texano  (A.Gray)  Small,  (T)  MM 5752 

BERBERIDACEAE 

Podophyllum  peltatum  L„  (H  T)  MM  5239, 5298 

BETULACEAE 

/^/fnisserru/ota  (Alton)  Willd.,  (T)DJ  1739,  1730 

Belula  nigra  L,{H)DJ  1673 

Garpinus  carolmiana  Walter,  (H  T)  LB  27491;  MM 

4987,  5437 ;GW 918 

Ostrya  virginiana  (Mill.)  K.  Koch,  (H)  GW 206a 

BIGNONIACEAE 

Bignonia  capreolata  L,  (H  T)  MM  6052, 6043 

Gatalpa  speciosa  (Warder)  Warder  ex  Engelm.,  (H 

J)GW2624;DJ  1680 

BLECHNACEAE 

Woodwardia  areolata  (L.)  T.  Moore,  (T)  MM  526 1 

Woodwardia  virginica  (L.)  Small., (T)  MM 5087;DJ 
1706 

BORAGINACEAE 

Heliotropium  indicum  L.,  (H)  MM  5644 

Lithospermum  coro//n/ense  (Walter  ex  J.E  Gmel.) 

MacMill.,(H)  (.627/3/ 

Myosotis  macrosperma  Engelm.,  (H)  MM  5304 

BROMELIACEAE 

Tillandsia  usneoides  (L.)  L.,  (H)  LB  27469; M/W  5  /  73 

BUDDLEJACEAE 

Polypremum  procumbens  L.,  (H)  MM  4994,  5364, 
5393 

BURMANNIACEAE 

Apterla  aphylla  Nutt.,  (T)  DJ  1895 

Burmannia  capitata  (J.F.  Gmel.)  Mart.,  (T)  MM 
5772 
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CACTACEAE 

Lobelia  appendiculata  A.  DC,  (H  T)  MM  5365,5456 

Lobelia  cardinalis  L,  (H)  DJ  1953 

Lobelia  puberula  Michx.,  (H  T)  MM  5894,  CL 

901 197,901 112;  LB  81 48 

Lobelia  reverchonil  B.L.Turner,  (H  T)  MM  5895:GW 

2831 

Triodanis perfoliata  (L)  Nieuwl,,(H)  GW26I4 

*Wahlenbergia  marginata  (Thunb.)  A.  DC,  (H  T) 
DJ  2062:  MM  6056 

CAMPANULACEAE 

Lobelia  appendiculata  A.  DC,  (H  T)  MM  5365.5456 

Lobelia  cardinalis  L,  (H)  DJ  1953 

Lobelia  puberula  Michx.,  (H  T)  MM  5894,  CL 

90I197,901II2:LB8M8 

Lobelia  reverchonil  B.L.Turner,  (H  T)  M/W  5895;GW 

2831 

Triodanis  perfoliata  (L.)  NieuwL,  (H)  GW26I4 

*Wahlenbergia  marginata  (Thunb.)  A.  DC,  (H  T) 
DJ  2062:  MM  6056 

CAPPARACEAE 

*Cleome  hassleriana  Chodat.,(H)  DJ  1963,2070 

CAPRIFOLIACEAE 

*Lonicerajaponica  Thunb.,  (H)  MM  5391 
Lonicera  servpervirens  L.,  (H)  MM5244:DJ  1685 

Sambucus  nigra  L.  ssp.  canadensis  (L)  R.  Bolli,  (H) 

MM  5384:  l_B  27  no 

Viburnum  acerifolium  i.,  (  H  T)  LB27487:GW2629 

Viburnum  dentatum  L, (H T)  MM 5795,5005,4970: 

LB  27077 

Viburnum  nudum  L,  var,  cassinoides  (L.)  Torr  &  A. 

Gray  (including  V.nitidum  Alton), (J)  DJ  1731 

Viburnum  ruftdulum  Raf,  (HT)  DJ 2003, 2085 

CARYOPHYLLACEAE 

*Cerastium  glomeratum  Thuill.,  (H)  MM  5307, 6053 
Sog/na  decumfaens  (Elliott) Torr.&  A. Gray,  (H)A4A/I 

6005 

Silene  subciliata  B.L.  Rob..,  (H  T)  MM  5801,5157: 
DJ  1684 

CELASTRACEAE 

Euonymus  americanus  L.,  (H)  MM  6042 

CHENOPODIACEAE 

+Dysphania  ambrosioides  (L.)  Mosyal<in  &  Clem- 

ents, (H)  MA4  5932,' LB  2/45/ 

CISTACEAE 

Helianthemum  carolinianum  (Walter)  Michx.,  {\-\ 
J)DJ  1646,  1891:  MM  6057 

Helianthemum  georgianum  Chapm.,  (T)  DJ 2064 

Lechea  mucronata  Raf.,  (H  T)  MM  5786,  5012:  DJ 

2053  1701 

Lechea  tenuifolia  Michx.,  (H)  DJ  1700 

CLETHRACEAE 

Clethraalnlhlia  L.,(T)  SE2034:LB  18634:DJ  1787 

COMMELINACEAE 

Commelina  erecta  L.,  (H  T)  MM  5806,  4772:  LB 

27070:  GW  2668 

Commelina  virginica  L,  (H)  DJ  1677 

Tradescantia  reverchonil  Bush,  (H)  MM  4996 

CONVOLVULACEAE 

Dichondra  carolinensis  Michx.,  (HT)  MM  525I:SE 

201 8:  LB  27095a 

Jacguemontia  tamnifolia  (L.)  Griseb.,  (T)  DJ2044 

*lpomoea  hederacea  Jacq.,  (T)  MM  5799 

Ipomoea pandurata  (L.)  G.  RW.  Mey,(T)  D7  1733, 
1736 

Ipomoea  cordatotriloba  Dennst.,  (T)  DJ  1784 

Stylisma  pickeringii  (Torr.  ex.  M.A.  Curtis)  A.  Gray 

var.parrerson/7(Fernald  &  B.G.Schub.)  Myint, 

(H)  DJ  1650 

CORNACEAE 

Cornus  florlda  L.,  (HJ)  LB  27470:  MM  5 1 70,  5238: 

SE2019 

Nyssa  aguatica  L,  (T)  DJ  1740 

Nyssa  biflora  Walter,  (H  T)  A/f/W  5  /  9/,  5086:  DJ2004: 
LB  27565 

Nyssa  sylvatica  Marshall,  (H  J)  MM  51 16a,  500 1 

CRASSULACEAE 

Penthorum  scdoides  L.,  (H)  GW2675 

CUPRESSACEAE 

Juniperus  viiginiana  L.,  (H)  MM  4975 

Taxodium  distichum  (L.)  L.C  Rich.  var.  distichum, 

(H)  MM 527 1:  LB  27463 

CUCURBITACEAE 

Melollniapcndula  L.,(H)  DJ  1792 

CUSCUTACEAE 

Cuscuta  comrxKta  Juss.  ex  Choisy,  (T)  LB  8157: 

DJ 2090 

CYPERACEAE 

*+e!7toosfy//5  barbata  (Rottb.)  C  B.  Claris,  (T)  DJ 
2037 

Bulbostylis  ciliatifolia  (Elliott)   Fernald  var. 

coarctata  (Elliott)  Krai,  (H  T)  MM  5158,  5002: 

DJ  1961,2035 
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Carex  atlantica  Bailey  ssp.  capillacea  (Baiiey) 

Reznicek,(T)A4M  5256 

Corexfcirewbr(Dewey)Mack.exLunell,(T)D7  1880 

Carex  camliniana  Schwein.,  (T)  MM  5418 

Carex  crebriflora  Wiegand,  (T)  MM  5415 

Carex  debilis  Michx.  var.  debilis,  (H  T)  MM  5419, 

5270;  LB  27083 

Carex  flaccosperma  Dewey,  (T)  MM  5430 

Carex glaucescens  Elliott,  (T)  MM  5775,5073 

Carex  intumescens  Rudge,  (H  T)  MM  5413;  LB 
27086 

Carex  joorii  Bailey  (H  T)  MM  5789;  LB  27459;  DJ 
2075,1813 

Carex  lonchocarpaW\\\di.,{H)  MM  5649;  LB  27072a 

Carex  louisianica  Bailey  (H)  MM  5642; LB 27093 

Carex  lunda  Wahlenb.,  (T)  DJ 2036 

Carex  muehlenbergiiSchkuhfexWiWd.var.enervis 

Boott,  (H)  MM  5405 

Carex  styloflexa  Buckley,  (T)  MM  54 14, 5262 

Carex  tenax  Chapm.,  (H)  MM  5632 

Carex  texensis  (Torr.)  Bailey  (T)  MM  543 1 

Carex  tribuloides  Wahlenb.,  (T)  DJ  1746 

Cyperus  compressus  L,  (T)  DJ  2024 

Cyperus  croceus  Va hi,  (H  T)  /Vl/Vf  5/55,  5006;  DJ 

1794;  LB  27071 

Cyperus  digitatus  Roxb,,  (H  T)  DJ  1969,2050 

Cyperus  echinatus  (L.)  Wood,  (T)  LB  1863 1 

^Cyperus  entrerianus  Boeck.,  (T)  MM  5784 
Cyperus  esculentus  L.,  (T)  DJ  2040 

Cyperus  grayioides  Mohlenbr.,  (H)  MM  4131, 5652; 

DJ  1803;  LB  2707  la 

Cyperus  haspan  L,  (T)  LB  27594;  WC  10844 

Cyperus  hystricinus  Fernald,  (H)  MM  5923,4968; 
LB  27454 

Cyperus plukenetii  Fernald,  (H)  DJ  1653 

Cyperus  retroflexus  Buckley  (T)  DJ  2023 

Cyperus retrorsusChapm..{\-\)  MM 4961; LB 27482 
Cyperus  strigosus  L.,(H)  MM  5151 

Eleocharis microcarpaJor\\,{J)  LB 6662; MM 3937; 
DJ  1870 

Eleocharis  montana  (Kunth)  Roem.&  Schult.,  (T) 

DJ  1861 

Eleocharis  montevidensis  Kunth,  (T)  MM  5247 

Eleocharis  tuberculosa  (Michx.)  Roem.&  Schult., 

{J)  MM  3883 

Fimbristylis  autumnalis  (L.)  Roem.&  Schult.,  (H  T) 

DJ1971,  1835 

Fuirena  breviseta  (Coville)  Coville,  (T)  LB  6664 

Fuirena  bushii  Krai,  (T)  MM  3511 

Kylllnga  odorata  Vahl,  (T)  DJ  1 753 

Rhynchospora  cephalantha  A.  Gray,  (T)  DJ  1822 

Rhyrichospora  colorata  (L.)  Pfeifer,  (H)  MM  5375 

Rhynchospora  corniculata  (Lam.)  A.  Gray  (H  T) 

MM  581 1,5643 

Rhynchospora  divergens  Chapm.  ex  M.A.  Curtis, 

{H)DJ  2009, 20 16, 20 17 

Rhynchospora  elliottii  A.  Gray,  (T)  MM  5432;  DJ 
1705 

Rhynchospora  fasclcularis  (Michx.)  Vahl,  (T)  DJ 
1707,  1710 

Rhynchospora  filifolia  A.Gray  (T)  DJ  1827,  1824 

Rhynchospora  globularis  (Chapm.)  Small  var. 

globulans.{J]DJ2094 

Rhynchospora  globularis  (Chapm.)  Small  var. 

pinetorum  (Britton  &  Small)  Gale,  (H)  DJ  1 992, 
2006 

Rhynchospora  glomerata  (L.)Vahl,(HT)  MM  5665; 

D  J  2096,  1864;  LB  27066 

Rhynchospora  gracilenta  A.  Gray,  (T)  MM  3496 

Rhynchospora  grayi  Kunth,  (H)  LB 27137 

Rhynchospora  harveyi  W.  Boott,  (T)  LB  18632, 
18659 

Rhynchospsora  inexpansa  (Michx.)  Vahl,  (H  T)  LB 
27084, 6680 

Rhynchospora  latifolia  (Baldwin  ex  Elliott)  W.  W. 

Thomas,  (T)A/f/M  389/; /.e  18656 

Rhynchospora  macrostachya  Torr  ex  A. Gray.,  (T) 
DJ 2096a 

Rhynchospora  mixta  Britton,  (H  T)  MM  5653;  LB 
27123,  18636 

Rhynchospora  oligantha  A.Gray,(T)  LB  1 1092;MM 
3495 

Rhynchospora perplexa  Britton,  (T)  DJ1819, 1832, 
1826 

Rhynchospora  plumosa  Elliott,  (T)  MM  3885;  DJ 
1708 

Rhynchospora  pusitia  M.A.  Curtis,  (H)  LB  30124a 

Rhynchospora  rariflora  (Michx.)  Elliott,  (T)  MM 

Rhynchospora  recognita  (Gale)  Krai,  (T)  DJ  1760, 
1781 

Sclera  ciliata  Michx.,  (T)  KC55 

Selena  georgiana  Core,  (T)  MM  3882 

Selena  oligantha  Michx.,  (T)  MM  5471 

Scleria  reticularis  Michx.,  (T)  MM  3499 

Scleria  triglonierata  Michx.,  (T)  MM  5269 

Scirpus  cyperinus  (L.)  Kunth,  (T)  DJ  1823 

CYRILLACEAE 

Cyrilla  racemiflora  Raf.,  (H  T)  LB  27473a; MM  3505, 

5089 
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DENNSTAEDTIACEAE 

Ptendnim  aquilinum  (L.)  Kuhn,  (H  T)  MM  5120, 

5313;LB27]21 

DIOSCOREACEAE 

+Dioscoiea  villoma  L„(H)  DJ  1796,  181 1,1 962;  MM 

6036 

DROSERACEAE 

Drosera  iDrevifolia  Pursh,  (T)  MM  3789 

Drosera  capillans  Poir,,  (T)  MM  3889 

DRYOPTERIDACEAE 

Athyniifii  filix-tcinina  (L.)  Roth  var.  asplentoides 
(Michx.)  Farw,  (T)  MM  5429,  5258;  DJ  1967, 

1729 

Onoclea  sensibilis  L,  (H)  DJ  1683 

Polystichum  acrostichoides  (Michx,)  Schott,  (H) 

MM5310:GW  109 

EBENACEAE 

Diospyroi  virginiana  L,  (T)  MM  5474 

ERICACEAE 

Lyonia  manana  (L.)  D.  Don,  (H  T)  MM  4064;  DJ 
1807 

Rhododendron  canescens  (Michx.)  Sweet,  (H  T) 

MM  5226, 5237  SE 2020 

Rhododendron  viscosum  (L.)  Torr,  (T)  PH  004 

Vacciniunnarboreum  Marshall, (H)  MM 5008,5407 

Vacanium  corymbosum  L.,  (H  T)  MM  5280,  53 12; 

DJ  1742,2086 

Vacaivimi  stanvneum  L.,(T)  I  R27580;PI-1 008,237 

ERIOCAULACEAE 

Enocaulon  deauigulare  L.,  (T)  MM  5083 

l.achnocaulonanceps  (Waltei)  Morong,(HT)  MM 

5059;  GW  2556 

EUPHORBIACEAE 

Acalyphagraalerts  A.Gfay,(l)  IB  27S23;Di  1774 

Acalypha  rhomboidea  Raf.,  (H  T)  GW  2671  ;DJ 
1775 

Ghamaesycecordifolia  (Elliott)  Small, (H)  IB 27068, 

27448;  MM  51 50;  GW  2377 

Chamaesycemaculata  (L)  Small,(T)  LB27554;DJ 
2100 

Chamaesyce nutans  (Lag.)  Small,  (T)  LB 27562 

Gnidoscolus  texanus  (Mull.  Arg.)  Small,  (H)  MM 

4988,  5389;  LB  271 18 

Groton  argyranthenius  Michx,,  (H  T)  MM  5058, 

5449,  GW 261 3;  LB  27 141 

Groton  capitatus  Michx.,  (T)  MM  5208,  5064;  GL 
901188 

Groton  glandulosus  i.var.septentrionalis  Mull.  Arg. 

{1)  MM  5204,  GW 2656 

Groton  michauxn  G.L.  Webster,  (H)  GW  2423b, 

2438;  LB  271 19 

Groton  willdenowil  G.L,  Webster,  (T)  DJ  2063;  LB 
19685 

Euphorbia  corollata  L.,  ( 1  )  LB  27529;  MM  5759, 

5109,5192 

Phyllanthus  caroliniensis  Walter,  (T)  E)J  J  773 

*Phyllanthu5  urinaria  L.,  (T)  LB  27561 
Sebastiania  fruticosa  (W.  Bartram)  Fernald,  (H  T) 

LB 27498, 27073;  MM  5053,  4962; 

Stillingiasylvatica  Garden  ex  L.,(T)  MM  5054,5448 

Tragia  smallii  Shinners,  (T)  MM  5056;  LB  18633 

Tragia urens  L.,(H)  GW2382,2650,2658;LB271 19a 

Tragia  urticifolia  Michx.,  (T)  MM  5205, 5101, 5464 

*Triadica  sebiiera  (L.)  Small,  (H)  MM  4998; LB 27091 

FABACEAE 

*Albiziajul!brissin  Durazzo,(H)  MM  5167;LB 27108 
Amorpha paniculataJofr. 8i  A.Gray.iJ)  MM 5800 

Apios  americana  Medik.,  {H)  DJ  1 95 1 

Baptisianuttalliana  Small,  {H)  LB 27128 

Gentrosema  virginianum  (L.)  Benth.,(T)  MM  5798; 

GW  2709a,  2745 

Gercis  canadensis  i.varcanadensis,  (T)  MM  5183 

Ghamaecrista  fasciculata  (Michx.)  Greene,  (T) 

MM  5760,  5065;  GW 2744;  GL  901 118 

Ghamaecrista  nictitans  (L.)  Moench,  (NC)  GW 

2739 

Glitoria  niariana  I .,  (H)  LB 27081 

Grotalariasagittalis  L.,(T)  DJ  1851;GL  90191 

Desmanthus  illinoensis  (Michx.)  MacMill.  ex  B.L. 

Rob.&Fernald,(T)DJ  1854 

Desmod/umc;7/afe(Muhl.exWilld.)  DC.,(HT)  MM 

5893;GW2738;DJ2107,  1804 

Desmodium  glabellum  (Michx.)  DC.,  (NC)  GW 

2366, 2743 

Desmodium  laevigatum  (Nutt.)  DC,  (T)  DJ2018 

Desmodium  nuttallii  (Schindl.)  B,  G.  Schub.,  (H  T) 

DJ2111.  1656,  1853 

Desmodiumobtusum  (MuhI.exWilld.)  DC.,(H)  IB 

27507 

Desmodium  paniculatum  (L.)  DC,  (H)  MM  5143; 

GW2740 

Desmodium  '-olundifolium  DC,  (T)  DJ  1959 
Desmodium  vindillorum  (L.)  DC,  (T)  GW  2741, 

2742 

Erythnna  herbacea  L,  (T)  DJ  1750 
Galactia  volubilis  (L.)  Britton,  (H)  1 B  27477;  GW 

2643 
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*Kummerowia  striata  (Thunb.)  Schindl.,  (H)  DJ 
1696 

Incligofera  suffruticosa  Mill.,  (H)  MM  5928,5160;  LB 
27452 

*l_espedeza  cuneata  (Dum.CoursJ  G.  Don,  (H)  DJ 
1697 

Lespedeza  hirta  (L.)  Hornem.  (H  T)  DJ  1809.  1764 

Lespedeza  repens  (L.)  Barton,  (T)  DJ 2030 

Lespedeza  stueveiNult.,(hJ)DJ  21 07a,  1853, 1848 

Mimosa  hystncina  (Small  ex  Britton  &  Rose)  B.L. 

Turner,  (T)  MM  5443; PH  009 

Mimosa  latidens  iSmaW)  B.L.Turner,  (H)  LB 271 39, 
27449 

Mimosa  strigillosa  Torr.  &  A, Gray,  (T)  DJ  1847 

Rhynchosia  difformis  fElliott)  DC.,  (H  T)  LB  27464, 

1 8657;  GW  2430b;  DJ  1988a 

Rhynchiosialatifolio  Nutt.ex.Torr&  A.Gray,  (H)  DJ 
1691 

Rhynchosia  reniformis  DC.,(H)  LB  271 27;/VIM 5392, 
5460 

Senna  obtusifoliail.)  Irwin  &Barneby(T)DJ  1855 

*Senna  occidentalis  (L.)  Link,(T)  DJ2022 

Sesbania  drummondii  (Rydb.)  Cory,  (T)  DJ  1779 

Strophostyles  helvula  (L.)  Elliott,  (T)  LB  27546 

Strophostyles  umbeltata  (MuhI.exWilld.)  Britton, 

( H  T )  /M/W  5785, 5746;  LB  27097;  G  W  2760 

Stylosanthes  biflora   (L.)   Britton,  Sterns  & 

Poggenb.,(T)  MM  5051,5454 

Tephrosia  onobrychoides  Nutt.,  (T)  LB  27584 

Tephrosia  virginiana  (L.)  Person,  (H)  DJ  1659;  LB 
27082 

*Trifolium  campestre  Schreb.,  (H)  MM  5248 

*Trifolium  repens  L.,  (H)  MM  604 1 
Wisteria  frutescens  (L.)  Poir.,  (H  T)  MM  5311;  DJ 

1786;  LB  271 12 

Zornia  bracteataJ.f.Gme\.,{m)GW  2746;  DJ  1988, 

1988a:  MM  6045 

FAGACEAE 

Castaneapumila  (L.)  Mill.var.punnila,(T)  M1M5807 

Fagus  grandifolia  Ehrh.,  (H  T)  MM  5115,  5264;  LB 
27493 

Ouercus  alba  L,  (H  T)  LB  27480;  MM  5063,  4977, 

5422 

Quercus  falcate  M  ichx.,  (H  T)  MM  4956, 5382, 5368; 

LB  27564 

Quercus  hemisphaenca  W.  Bartram  ex  Willd.,  (H) 

MM  4984, 4957, 5406;  LB  27502 

Quercus  incana  W.  Bartram,  (H)  MM  5394,  5396; 

LB27144 

Quercus  laurifoliaM\chx.,{hJ)  MM  5074,5Q75;LB 

27497,27494 

Quercus  margaretta  (Ashe)  Ashe,  (H  T)  LB  27455; 
MM  51 12,4979,4995 

Quercus  marilandica  Munchh,.,  (T)  MM  6051 

Quercus  michauxii  Nutt,,  (H  T)  LB27483;MM4982, 

5434, 5233 

Quercus  nigra  L.,  (H)  MM  4985, 5386 

Quercus phellos  L,(H)  LB 27485 

+Quercus  velutina  Lam,,  (T)  PH  313 

Quercus  virginiana  Mill.,  (H)  LB 27468 

GENTIANACEAE 

Bartonia  verna  (Michx.)  Raf,  ex  Barton,  (T)  MM 
5670 

Sabatia  gentianoides  Elliott,  (H  T)  MM  5670  4007 

GERANIACEAE 

Geranium  carolinianum  L,  (H  T)  MM  6066,  6058, 

6054 

GROSSULARIACEAE 

Itea  virginica  L,  (HJ)  LB  27473a,  27092;  GW 2632 

HALORAGACEAE 

Myriophyllum  pinnatum  (Walter)  Britton,  Sterns 

&Poggenb.,  {J)  GW 2308 

Proserpinaca  palustns  L,  (T)  MM  5776 

Proserpinaca  pectinata  Lam.,  (H  T)  GW 2670b; LB 
18658 

HAMMAMELIDACEAE 

Hamamelis  virginiana  L,  (H  T)  MM  5010,  5436, 

5267 

Liguidambar  styraciflua  L,  (H  T)  LB  27496;  MM 

4997, 5383, 5297 

HIPPOCASTANACEAE 

Aesculus  pavia  L,  (H)  MM  5234 

HYDROPHYLLACEAE 

llydrolea  ovata  Nutt.  ex  Choisy,  (H  T)  MM  5779; 
GW2683 

HYPERICACEAE 

Hypericum  drummondii  (Grev.  &  Hook.)  Torr,  &  A. 

Gtay,i\JJ)DJ  1997;PH901136 

Hypericum  crux-andreae  (L.)  Crantz,  (T)  DJ  1702 

Hypericum  galioides  Lam.,  (T)  MM  5663, 3502;  LB 

6681 

Hypericum  gentianoides  (L.)  Britton,  Sterns  & 

Poggenb.,  (T)  MM  575 1;  LB  5580 
Hypencum  gymnanthum  Engelm.  &  A,  Gray  (T) 

KG  38 
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Hypericum  hypericoides  (L.)  Crantz,  (H  T)  MM  5055, 
4983 

Hypericum  mutilum  L.,  (H)  LB  27122 

Tnadenum  tubulosum  (Walter)  Gleason,  (H)  MM 

592 1, 5638:  LB  2745 1,27 103 

Triadenum  walteriii. G.Gme\.)  Gleason,  (HT)M/W 

58 14:  LB  27462, 2745 1;GW  2893 

IRIDACEAE 

Alophia  drummondii  (R.  A.  Graham)  R.  C.  Foster, 

iJ)  MM  5061 

Sisyrinchium  angustifolium  Mill.,  (T)  MM  54 12 

Sisyrinchium  campestre  E.P  BickneW, (J)  MM  5220: 
GW2545 

Sisyrincliium  rosulalum  E.  P.  Bicknell,  (H  T)  MM 

5458:  QW  2477 

Sisyrinchium  sagitdferum  E,  P.  Bicknell,  (H  T)  MM 

6067, 6044 

JUGLANDACEAE 

Carya aquatica  (Michx.f.)  Hu{t,{H)  MM 5640,5639 

Carya  cordiformis  (Wangenh.)  K.  Koch,  (H)  MM 

5926:  LB  27456 

Caryo  glabra  (Mill.)  Sweet,  (H)  DJ  1984,  1985 

Carya  texana  Buckley,  (H)  MM  5654,  5655,5164: 
LB27132 

Carya  (omentosa  (Earn,  ex  Poir.)  Nutt.,  (I  I  T)  /M/W 

5815,5433:DJ1987:LB27142 

JUNCACEAE 

Juncus  acuminatus  Michx.,  (T)  DJ  1747 

JurKus  dichotomus  Elliott,  (T)  DJ  2099,  1862 

Juncus  marginatus  Rostk.,  (T)  DJ  1860,  1767 

Juncus  repens  Michx.,  (T)  MM  5778: DJ  1836 

Juncus  scirpoides  Earn.,  (T)  DJ  2032,  2089,  1768, 

1887 

Juncus  tenuis  WiM.AH)  LB  271 15 

Juncus  validus  Coville,  (T)  MM  5067: DJ 2091, ' 763 

LAMIACEAE 

Hedeoma  drummondii  Benth.,  (H)  GW 2617a 

Hyptis  aiota  (RaE)  Shinners,  (T)  MM  5071,  3625: 

DJ1759,  1899 

Lycopus  rubellus  Moench,  (T)  MM  5805:GW2867 

Lycopus  virginicus  L,  (HT)  GW2894:DJ 2082,2087 

Monarda  punctata  L,(\-\  J)  MM  5816,5145 

*Perilla  frutescens  (L)  Britton,(H)  LB  81 49. 271 47 

Physostegia  digitalis  Small,  (T)  DJ  1777,  1722 

Prunella  vulgaris  L„  (T)  MM  5467 

Pycnanthemum  albescens  Torr.  &  A.  Gray,  (T)  DJ 
1856 

Salvia  azurea  vdLgrundiflora.  Michx  ex  Earn.,  (T) 

MM  5180:  GW  2899:  LB  27578 

Salvia  lyrata  L,  (H  T)  MM  498 1, 5254 

Scutellaria cardiophylla  Engelm.&  A.Gray, (H)  GW 
2654 

Scutellaria  elliptica  MuhI.ex  Spreng.,(H)  MM  5377, 

5356;  LB  27 149,  18629 

Scutellaria  integnfolia  L.  (H T)  MM 388 1,5440:GW 

2612 

Stachys  crenata  RaE,  (H)  MM  5308 

Stachys  tenuitolia  Willd.,  (H)  GW 2674 

Teucrium  canadense  E.,  (H)  DJ  1670 

Trichostema dichototnum  L.,  (H  T)  MM 5914.5899 

58 1 7,  CL  90 1 185 

Trichostema  seiaceum  Houtt.,  (H)  GW 2376 

LAURACEAE 

Persea  borbonia  (E.)  Spreng.,  (II)  DJ  1668 

Persea palustris  (Raf.)  Sarg.,  (HT)  MM  5918,5195, 

5181,5105 

Sassafras  albidum  (Nutt.)  Nees,  (H)  LB  27080 

LENTIBULARIACEAE 

Pinguicula  pumila  Miclix.,  (H  T  )  MM  5094,  5303, 

3790 

Utnculana  subulata  L,  (T)  MM  5222: LB  11091 

LILIACEAE 

Aletris  aurea  Walter,  (T)  MM  3629 

Allium  canadense  E.  var.  mobilense  (Regel) 

Ownbey,(H)/W/W5J73 

Hypoxis  curtissii  Rose,  (El  T)  MM  5783,  5438:  GW 

2670:  DJ  1737 

Hypoxis  hirsuta  (E.)  Goville,  (T)  MM  3720 

Hypoxis  rigida  Chapm.,  (T)  GW 2757 

Hypoxis  sessilis  L,  (T)  DJ  2034 

*+/  ilium  formosanum  Wallace,  (T)  DJ  1896 

Nothoscordum  bivalve  iU  Brilton,(T)  MM529:SE 

2014 

*+Ophiopogon  jaburan  Eodcl.,  (H)  DJ  1797 
Schoenolirion  croceum  (Michx.)  Wood,  (T)  MM 

3792 

Triantha  racemosa  (Waller)  Small,  (T)  MM  3513: 

PHOll 

+Trillium  recurvatum  Beck,  (H)  MM  5318 

LINACEAE 

I  inum  medium  (Planch.)  Britton  vatAexanum 

(Planch.)  Fernald,  (H  T)  MM  5072,  5347:  DJ 

2051 
Linum  striatum  Walter,  (NC)  GW2427 

LOGANIACEAE 

Gelsemium  sempervirens  (E.)  J.  St.-HiE,  (H  T)  MM 
5057, 5236 
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Mitreola  petiolata  (J.F.  Gmel.)  Torr.  &  A.  Gray,  (T) 

MM  5787:  DJ  1758 

Mitreola  sessilifolia  (J.F.  Gmel.)  G.  Don,  (T)  MM 

5773,3510 

LYCOPODIACEAE 

Lycopodiella  appressa  (Chapm.)  Cranfill,  (T)  MM 
3506 

LYGODIACEAE 

*Lygodium japonicum  (Thumb.ex  Murr,)  Sw.,  (H 
J)  MM  511 9, 5225: LB  27094 

LYTHRACEAE 

Ammannia  coccinea  Rottb.,  (T)  GW2855 

*Cuphea  carthagenensis  (Jacq.)  J.F.  Macbr.,  (T) 
MM  58 1 2, 5650;  WC  1 084 1;  QW2432 

Rotala  ramosior  (L.)  Koehne,  (H)  DJ  1938 

MAGNOLIACEAE 

Magnolia  grandiflora  L„  (H  T)  LB 27489: MM  4999, 
5266 

Magnolia  virginiana  L,  (T)  MM  5085 

MALVACEAE 

Hibiscus  moscheutos  L,  (NC)  QW2560 

Malvaviscusarboreus  Dill. ex  Cay.vat.drunnmondii 

(Torr.&  A.Gray)  Schery,(H)  MM 5633,-614/2836,- 
LB27136 

Sida  rhombifolia  L,  (H)  MM  5645 

Sidaspinosal..(1)DJ2056 

MELASTOMATACEAE 

Rhexia  lutea  Walter,  (T)  MM  3944:  DJ  1714 

RLiexia  manana  L,  (T)  MM  5756,  3942:  GW  2753, 

2873 

Rhexia  petiolata  Walter,  (T)  GW2433 

MENISPERMACEAE 

Gocculus  carolinus  (L.)  DC.,  (T)  GW 2646 

MOLLUGINACEAE 

Mollugo  venicillata  L,  (H)  MM  5003:  DJ  1675 

MONOTROPACEAE 

Monotropa  uni/lora  L,  (T)  MM  5892:  SE  2033 

MORACEAE 

Moras  rubra  L,  (H  T)  MM  5769  5427:  GW  2464b, 

2621 

MYRICACEAE 

Morellacaroliniensis  (Mill.)  Small,  (HT)  MM  5092, 

5424:  DJ  1748 

Morella  cerifera  (L.)  Small, (T)  MM5093,5246:GW 

2833 

OLEACEAE 

Ghionanthus  virginicus  L,  (T)  MM  6061 

Forestiera  acuminata  (Michx.)  Poir.,  (T)  GW2293 

Fraxinus  americana  L,  (H  T)  MM  5808:  GW  1446a, 

2454:  LB  27096 

Fraxinus  caroliniana  Mill.,  (H)  DJ  1970 

Fraxinus  pennsylvanica  Marshall,  (H  T)  MM  5791, 

5792:  LB  27461  a 

*Ligustrum  sinense  Lour.,  (H)  MM  5385;  LB  27105 

ONAGRACEAE 

Gauralindheimeri  Engelm.&  A.Gray  (H)  MM  5671 

Gaura  longiflora  Spach,  (H  T)  MM  5889,514 1:DJ2 1 03 

Ludwigia  alternifolia  L.,  (T)  DJ  1772 

Ludwigia  decurrens  Walter,  (T)  GW2755a,286 1 

Ludwigia  glandulosaVJa\tej,(hJ)GW  2672, 2762; 

DJ  1986 

Ludwigia  hirtella  Raf,  (T)  DJ  1770 

Ludwigia  linearis  Walter,  (H  T)  MM  5781,  5668, 

5069;  GW  2871 

-i-Ludwigia  microcarpa  Michx.,  (T)  DJ  1885 

Ludwigia  octovalvis  (Jacq.)  Raven,  (H)  DJ  2008 

Ludwigia  palustns  (L.)  Elliott,  (H)  DJ  1943 

Ludwigia  pilosa  Walter,  (H  T)  GW2758:  MM  3599; 
DJ1979 

Oenothera  biennis  L,,(HT)  DJ  2054,21 10 

Oenothera  laciniata  Hill,  (T)  MM  6065 

Oenothera  mexicano  Spach,  (H)  MM  5380 

OPHIOGLOSSACEAE 

Botrychium  biternatum  (Sav.)  Underwood,  (H  T) 

MM  5909  5299;  LB  27467 

Botrychium  virginianum  (L)  Sw.,  (H)  GW 2667 

ORCHIDACEAE 

Galopogon  tuberosus  (L.)  Britton,  Sterns  & 

Poggenb.,(T)/W/W  3945 
Spiranthes  cernua (L.)  L.G. Rich.,  (T)  MM  5897, 5903; 

LB  2753 1 

Spiranthes  tuberosa  Raf.,  (T)  PH  3 12 

Spiranthes  vernalis  Engelm.&  A.Gray  (H)  MM  5376 

Tipulana  discolor  (Pursh)  Nutt.,  (T)  MM  5296 

OROBANCHACEAE 

Lpifagus  virginiana  (L.)  Barton,  (T)  MM  5257 

OSMUNDACEAE 

Osmunda  cinnamonea  L,  (T)  MM  3794;  DJ  1846 

Osmunda  regalis  l.vat.spectabilis  (Willd.)  A.Gray, 

(T)  MM  3793 
OXALIDACEAE 

+Oxalis  corniculata  L.  var.  wrightii  (A.  Gray)  B.L. 

Jurne{,{J)GW  2524;  MM  5206, 5447, 5276 



1820 BRIT.ORG/SIDA  21(3) 

*Oxalis  debilis  Kunth  var.  corymbosa  (DC) 
Lourteig,(T)DJ  //// 

Oxalts  lyomi  Pursh,  (T)  M  5252 

Oxalis  violacea  L.,  (J)  MM  51 93, 5469 

PASSIFLORACEAE 

Passiflora  lutea  L,  (H)  MM  5674,  5169;  LB  27450, 

27154 

PHYTOLACCACEAE 

Phytolacai  (iineindnu  1..,  (IH  T)  MIM  5813:GW306 

PINACEAE 

Pinus  echinata  Mill,,  (H  T)  MM  5242;  GW  822;  LB 
27067 

*Pinus  elliottii  Engelm.,  (T)  MM  5223 
Pinus palustrls  M\\\..{J)  MM 5088; GW 823,9 1 7 

Pinus  toeda  L,  (H)  MM  4959,5243 

PLANTAGINACEAE 

Plantagoaristata  Michx.,(H)  GW26Wa 

*Plan  (ago  major  I.,  [J]  LB  271 51 
Plantago  virginica  L.,  (H)  MM  5390,  5305;  GW 

2609a 

PLATANACEAE 

Platanus  occidentalis  L.,  (H)  MM  5166 

POACEAE 

Agtostis  ellioniana  Schult.,  (H)  GW 2547 

Agrostis  hyemalis  (Walter)  Britton,  Sterns  8j 

Poggenb.,  (HT)  GW2552;DJ  1884 

Agrostis  perennans  (Walter)  Tuck„(H  T)  DJ  1952, 
2080 

Andropogon  gerardiiVaman,  (T)  KG  103 

Andropogon  gyrans  Ashe  var.  gyrans,  (H)  GW 
2369b 

Andropogon  glomeratus  (Walter)  Britton,  Sterns 

&  Poggenb.,  (T/W/W  6060 

Andropogon  teraanus  Michx.,  (T)  Phi  901129, 

901131;GW2904 

Andropogon  virginicus  i.,var.v!rginicus,{HJ)  MM 

591 6;  GW 2369a;  LB  27527  81 59 

Anthaenantia  texana  (Nutt.)  Krai,  (T)  LB  6679, 

27542;GW  2900;  MM  3619 

Aristida  desmantha  Trin.  &  Rupr.,  (H)  GW  2361, 

2383, 2828 

Aristida lanosa  Muhl,exWilld.,(H)  GW2362,2835, 

2393,2825 

Aristida  longispica  Poir.  var,  genictilata  (Raf.) 

Fernald,(H)Giy  2824 

Aristida  longispica  Poir.  var.  longispica,  (T)  LB 
27533 

Aristida palustris  {Chapm.)\Jasey, (J)  MM 3618:LB 19685 

Aristida  purpurascens  Poir,  var  purpurascens,  (T) 
KG  126 

Aristida  purpurascens  Poir.  var.  virgala  (Trin.)  All- 
red,  (T)  MM  5744, 3498; LB  27537  19683 

Arundinaria  gigantea  (Walter)  MuliL,  (H)  MM 

5168,  5265,GW  1305;  LB  27488 

Axormpus  fissifolius  (Raddi)  Kuhlm.,  (H  T)  MM 

5198,5111,LB27104;GW2669b 

*Bnza  minor  L,  (H  T)  MM  5306, 5274;  GW 2543 
Genchrus  spinifex  Cav.,  (H)  DJ  1674 

Giiasmanthium  latitolium  (Michx.)  Yates,  (H  T) 

MM  5794;  LB  27495 

Giiasmanthium  laxum  (L.)  Yates  vat.laxum,  (H  T) 

MM  5 177  51 72,  5679,5753 

Giiasmanthium  laxum  (L.)  Yates  vat.sessiliflorum 

(Poir.)  Wipff&  S.Jones,  (H)A4A4.S/74,4960;G1A/ 
2678 

Goelorachls rugosa  (Nutt.)  Nash,(T)  MM5199;GW 

2686 

*Gynodon  dactylon  (L.)  Pers.,  (T)  DJ  1761 
Dichanthelium  aciculare  (Desv.  ex  Poir.)  Gould  & 

C.A.  Clark  var.  aciculare,  (T)  LB  2750 1 

Dichanthelium  aciculare  (Desv.  ex  Poir.)  Gould  & 

C.A.Clark  var.ongr;s//fo/;!;m  (Elliott)  S.L.  Hatch, 

(HT)DJ  206/,  206.5 

Dichanthelium  acuminatum  (Sw.)  Gould  &  C.A. 

Clark  var.  acuminatum,  (T)  MM  5465,  5452; 

Brown  16013 

Dichanthelium  acuminatum  (Sw.)  Gould  &  C.A. 

Clark  var.  lorigiligulatum  (Nash)  Gould  &  C.A. 

Clark,  (H)/M/W  5366 

Dichanthelium  boscii  (Poir.)  Gould  &  C.A.Clark,  (H) 

MM  5387;  LB  27 107,  18635 

Dichanthelium  commutatuni  (Schult.)  Gould  ssp. 

commutG(um,{\-\'\')MM54205098;LB2750l; 
DJ  1935 

Dichanthelium  consanguineum  (Kunth)  Gould  & 

C.A.Clark,  (T)/Vf/W 5/06 

Dichanthelium  depauperatum  (Miihl.)  Gould,  (H) 
LB  27145 

Dichanthelium  dichotomum  (L.)  Gould  var. 

dichotomum.  (T)  MM  5097, 54 16, 5417 

Dichanthelium  dichotomum  (L.)  Gould  var. 

niicrocarpon,  (T)  DJ  1966 

Dichanthelium  laxiflorum  (Lam.)  Gould,  (H  T)  MM 

531 5;  LB  19682,  11088 

Dichanthelium  oligosanthes  (Schult.)  Gould,  (T) 

LB  16012 
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Dichanthelium  ovale  (Elliott)  Gould  &  C.A.  Clark 

ssp.ovale{J)MM6277 

Dichanthelium  polyanthes  Mohlenbr,  (T)  LB 

II 089:  MM  5453 

Dichanthelium  scabnusculum  (Elliott)  Gould  & 

C,A.  Clark,  (T)  MM  3938  and  at  SBSC  3949 

Dichanthelium  sphaerocarpon  (Elliott)  Gould,  (H) 

DJ200i 

DigltarlaciliansiRelz.)  Koel.,(HT)  MM564/,5648: 

QW  285 1:  LB  27595 

Digitana  cognata  (Schult.)  Pilg.,  (H  T)  GW2370, 

2902]CI90I192 

*Dig!tarla  ischaemum  (Schreb.)  Sciireb,  (T)  LB 
27525:  PH  901 137 

Digitana  filiformis  (L.)  Koel.  var.  vitlosa  (Walter) 

^erna\d.{H)  MM  5925:  LB  27453:GW  2368,2384 

*Echinochloa  colona  (L.)  Link,  (T)  GW 2854 

*Eleusine  indica  (L.)  Gaertn.,  (T)  LB  27544 

Eragrostis  elliottil  S.Wats.,  (T)  KCW5 

Eragrostishirsuta  (Michx.)  Nees,  (H) /W/W  497/ 

Eragrostis  hypnoides  (Lam.)  Britton,  Sterns  & 

Poggenb.,(H)  GW268/ 

Eragrostis  intermedia  Hitchc,  (T)  DJ  1849 

Eragrostis  lugens  Nees,  (T)  DJ  2028,2024 

Eragrostis  refracta  (Muhl.)  Scribn.,  (T)  MM  3623: 

GW  2434, 2901 

Eragrostis  secundiflora  J.  PresI  &  C,  PresI  ssp. 

oxy/ep/5(Torr.)S.D.Koch,(HT)iVI/W  5658,566/; 
DJ  2057, 2055 

Eragrostis  spectabilis  (Pursh)  Steud.,(T)  MM  5743, 

5900:  DJ  202 1 

*Eremoch!oa  ophluroides  (Munro)  Hack.,  (T)  DJ 
1844 

Eustachys  petraea  (Sw.)  Desv.,  (H)  DJ  1998 

Gymnopogon  ambiguus  (Michx.)  Britton,  Sterns 

&Poggenb.,(T)C^  90/ /8i 
Leers! a  hexandra  Sw.,  (T)  DJ  1838 

Leersia  wrg/n/co  Willd,,  (T)  DJ  1751 

Melica  mutica  Walter,  (H  T)  MM  4966,  5268:  GW 

2451,2553 

Optismenus  hirtelius  (L.)  Beauvis.,  (T)  LB  27577 

Panlcum  anceps  Michx.,  (H  T)  MM  5757, 5646:  DJ 

1 940,  LB  27085a 

Panicum  brachyanthum  Steud.,  (T)  MM  5901, 

3634: LB 27522,  CL90I 1 17,901 193 

Panicum  gymnocarpon  Elliott,  (T)  DJ  1 744 

Panicum  rigldulum  Bosc  ex  Nees,  (H  T)  MM  5797: 

DJ  1 81 6,  LB  27085 

Panicum  tenerum  Beyr,  ex  Trin.,  (H  T)  MM  5657, 

5095:  DJ  2007 

Panicum  verrucosum  Muhl.,  (T)  MM  3634b 

Paspalumdilatatum  Poir.,  (T)  DJ  1762 

Paspaium  floridanum  Michx.,  (T)  MM  3626:  iB 
27555 

Paspaium  langei  (Fourn.)  Nash,  (H)  DJ  1698 

Paspaium  laeveM\chx.,  (T)  LB 27536,27539 

*Paspalum  notatum  Flugge,  (H)  MM  4969 

Paspaium plicatuium  Michx.,(HT)  MM5656,5I03, 

5370:GW2664 

Paspaium  proecoxV^a\tef,(J)  MM  3933,3719,3937 

Paspaium  repens  Bergius,  (H  T)  DJ  1975,2081 

Paspaium  setaceum  Michx.,  (HT)  GW 2381,2363: 

LB  27079, 27140 

*  Paspaium  urvillei  Steud.,  (J)  MM  5191, 5066 

Piptochaetium  avenaceum  (L.)  Parodi,  (H  T)  MM 

5255, 5408:  GW  2546 

*Poa  annua  L.  (T)  MM  5275, 5290 
Poa  autumnalis  Muhl,  ex  Elliott,  (H)  GW  2523a, 

2551 
Saccharum  giganteum  (Waltei)  Pers.,(T)D./ 1830 

Schizachyrium  scoparium  (Michx.)  Nash  var. 

divergens  (Hack.)  Gould,  (H  T)  MM  520I:GW 

2364, 2371:  LB  27524 

Setana  parviflora  (Poir.)  Kerguelen,  (T)  DJ  1783 

Sorghastrum  elliottil  (Mohr.)  Nash,  (T)  KG  108 

Sorghastrum  nutans  (L.)  Nash,  (H)  DJ  1 975 

Sphenopholis  obtusata  (Michx.)  Scribn.,  (H)  MM 
5362 

Sporobolus  dandestlnus  (Biehler)  Hitchc,  (H)  LB 
27505 

Sporobolus  compositus  (Poir.)  Merr,  var,  macer 
(Trin.)  Kartesz  &  Gandhi,  (T)  DJ 2069 

Sporobolus  Indicus  (L)  R.Br.,  (H)  LB 27101 

Steinchisma  hians  (Elliott)  Nash,  (T)  DJ  1766 

Sporobolus  junceus  (Beauvis.)  Kunth,  (H  T)  GW 

2365:  LB  27532 

Tridens ambiguus  (L.)  Schult,, (H  T)  MM 5677, 3620, 

5666:  DJ  201 5 

rr/c/en5f/ai/us(L.)Hitchc,var.flavus,(HT)  DJ/99/, 
2026 

Tridens  strictus  (Nutt.)  Nash,  (H)  MM  5666 

Urochloa platyphylla  (C.Wright)  R.D.Webster, (T) 
DJ2047 

Urochloa  texana  (Buckley)  R.D.Webster,  (T)  DJ 
2045 

Vulpla  octoflora  (Walter)  Rydb.,  (H)  GW2622 

POLEMONIACEAE 

PhloxpilosaL,{J)MM5455 
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POLYGALACEAE 

Polygala  cruciata  L,  (T)  MM  3943 

Polygala  leptocaulis  Jon.&  A.Gray,(H)  DJ  2014,2005 

Polygala  mariana  Mill.,  (T)  MM  5078 

Polygala polygamaWahetAJ)  MM546I;DJ  1857 

Polygala  ramosa  Eliioit,  (T)  MM  5081 

POLYGONACEAE 

Brunivchia  ovala  (Wahei)  Shinners,  (H)  DJ  1643 

[iriogonum  longifolium  Nun.vai.longifoliuni,  (H) 
DJ  1655 

Polygonum punctatum  Elliott,  (H)  MM 5927, 5637; 

LB  27458;  DJ  1686 

Polygonum  hydropiperoides  Michx.,  (T)  DJ  1877, 

1820,  1841 

POLYPODIACEAE 

Pleopeltis  polypodioides  Andrews  &  Windham 

ssp.  nvchauxiana  (Weath.)  Andrews  & 

Windham  (H)  MM  5235; LB 271 34 

PORTULACACEAE 

Portulaca  pilosa  L.,(H)  DJ  1695 

PRIMULACEAE 

*Anagallis  arvensis  L,  (H)  MM  5372 

Anagallis  minima  (L.)  Krause,  (T)  DJ  1845 

Lysimachia  radicans  Hook.,  (H  T)  MM  5782, 564 1; 

GW  2677;  LB  27096a 

RANUNCULACEAE 

Clematis  cnspa  L.,  (H)  GWN05, 2609b 

Clematis  reticulata  Walter,  (H  T)  LB  27478:  MM 

5910  4991 

*Clematis  temifolia  DC,  (H)  DJ21I2 

RHAMNACEAE 

Berchemia scandens  (Hill)  K.Koch,(HT)  MM5765, 

51 18;  LB  27466, 27 1 33 

Ceanothus  amencanus  L,  (T)  DJ  2027 

Rhamnus  c  aroliniana  Walter,  (T)  MM  5 186,  PH0I2 

ROSACEAE 

Agnmonia  microcarpa  Wallr.,  (H)  GW  2747;  LB 

27116 

Crataegus  brachyacantha  Sarg.  &  Engelm.,  (T) 
MM  5076 

Crataegus  marshallii  Egglest.,  (H  T)  MM  5229;  LB 

27479,27143 

Crataegus  opaca  Hook,  &  Am.,  (T)  LB  27538;  SE 

2008,201 1;DJ  1863 

Crataegus  spatbiulata  Michx.,  (T)  DJ 2097 

*Duchesnea  indica  (Andr.)  Focke,  (T)  MM  5457, 
5293 

Photinia  pyrifolia  (Lam.)  Robertson  &  Phipps,(T) 
MM  3759 

Prunus  caroliniana  (Mill.)  Alton,  (H)  DJ  1646 

Prunus  gracilis  Engelm. &  A.Gray,  (T)  DJ  1756 

Prunus  serotina  Ehrh.,  (H)  MM  5381 

Prunus  umbellata  Elliott,(HT)  GW  I667,2453;MM 

6049 

Rubus  trivially  Michx.,  (T)  MM  5287 

RUBIACEAE 

Cephalanthus  occidentalis  L.,  (H)  MM  4990 

DIodia  teres  Wa Iter,  ( H  T)  MM  5750  5068;  L B  27093; 
CL90U82 

Diodia  virginiana  L.,  (T)  MM  5777, 5 1 79;  LB  27530 

Galium  apanne  L.,  (H)  MM  6040 

Galium  circaezans  Michx.,  (H)  GW2623 

Galium  hispidulum  M  ichx.,  (H)  /Vf/W  5929;  LB  27509 

Galium  pilosuin  Aiton,  (H)  GW2657 

Galium  tinctorium  (L.)  Scop.,  (H)  MM  6038 

Houstonia  micrantha  (Shinners)  Terrell,  (T)  MM 

5273 

Houstonia  pusilla  Schoepf,  (T)  MM  5272;  SE2016 

Mitchella  reperis  L.,  (T)  MM  5108,  5259;LB 27109 

Oldenlandia  uniflora  L,  (T)  GW2843 

Richardia  scabra  L.,  (T)  DJ  2020 

*Sherardia  arvensis  L.,  (T)  SE  2027 

Stenaria  nigricans  (Lam.)  Terrell  (T)  PH 242 

RUTACEAE 

Ptelea  tnfoliata  I.,  (H  T)  MM  5466;  Gin/  / 126,2648 

*Ponarus  trifoHata  (L.)  Raf.,  (H)  DJ2108 

Zanthoxylum  clava-herculis  L,  (H)  MM  5163;  GW 
2550a 

SALICACEAE 

Salix  nigra  Marshall,  (T)  DJ  1889; MM  6050 

SAPOTACEAE 

Sideiuxylum  lanuginosum  Michx,,  (H)  MM  4989, 
5398,5241 

SARRACENIACEAE 

Sarracenia  alata  Alph..Wood,(T)  MM  5084;PH54 1 

SAURURACEAE 

Saururus  cernuus  1 .,  (H  T)  LB  27471;  MM  5428 

SCROPHULARIACEAE 

Agalinis  fasciculata  (Elliott)  Raf.,  (T)  GW 2750; LB 
27535 

Agalinis  oligophylla  Pennell,  (T)  GW 2896 

Agalinis  purpurea  (L)Pe^\!^e\\,{l^J)  MM  5906;  GW 

2830;  LB  27541,  14886 

Agalinis  viridis  (Small)  Pennell.,  (H)  LB  6663 
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Aureolaria  flava  (L.)  Farw.  (H)  MM  5639 

Aureolana  grandiflora  (Benth.)  Pennell,  (H) 

5764, 5651:  GW  2679;  LB  27074 

Bocopa  caroliniana  (Walter)  B,L,  Robins.,  (T)  DJ 

1821 

Buchneraamencana  L.,(HT)  MM  5662;  DJ 2038 

Gratiola  brevifolia  Raf,  (T)  GW  2765;  MM  3936 

Gratiolapilosa  Michx.,  (H)  GW2655 

Gratiola  virginiana  L,  (H  T)  MM  5228;  DJ  1 944, 1 947 

*+Undemia  Crustacea  (L.)  F.MuelL,  (T)  DJ  1881 
Lindernia  dubia  (L.)  Pennell,  (H)  DJ  1937,  1982, 

1942,  1985 

Mecardonia  acuminata  (Walter)  Small,  (H  T)  GW 

2844, 2859,  LB  27548;  DJ  1 936 

Micranthemum umbrosum  (J.G.Gmel.)  S.RBIake, 

(H)DJ  1949 

Mimulus  alatus  Alton,  (H)  DJ  1791 

Nuttallanthus  car)adensis  [I)  D. A. Sutton,  (H)  GW 

2554 

Penstemon  laxiflorus  Pennell, (H T)  MM  5446:GW 

2544 

Scoparia  dulas  L, (H T)  MM  5763, 5780, 5672;  WG 
10842 

*Verbascum  thapsus  L,  (T)  GW2647 

*Verorvca  arvensis  L,  (H)  MM  5249 

SELAGINELLACEAE 

Selaginella  apoda  (L.)  Spring,  (H)  MM  5314 

SMILACACEAE 

Smilax  bona-nox  L.,  (H)  DJ  1688 

Smilax  glauca  Waiter,  (H  T)  MM  5411,  4976;  GW 

2877;  LB  27582 

Smilax  lauri folia  L.,  (T)  MM  3632 

Smilax  pumila  Walter,  (H  T)  LB  27473, 27465;  MM 

5059, 5289 

Smilax  rotundifolia  L,  (H  T)  MM  4980,  5253, 6068 

Smilax  smallii  Morong,  (H  T)  /VIM  4986, 5113, 5278; 

DJ  1741 

SOLANACEAE 

Datura  wrigtitii  Regei,(T)  KG  85 

Physalis  heterophylla  Nees,  (H  T)  GW 2644,  Nl  1; 
DJ  1892 

Physalis  pubescens  L,  (T)  DJ  1882 

Physalis  pumila  N  utt„  (H)  MM  5369, 5404;  GW2660 

*Solanum  capsicastrum  Linl>;  ex  Schauer,  (T)  DJ 
2084 

Solanum carollnense  L,(HJ)  MM  58Q4:LB 271 14 

Solatium  ptychanthum  Dunai,  (H)  GW 2550b 

5TYRACACEAE 

Halesia  diptera  L.,  (H  T)  MM  5232,  5240;  DJ  2076; 
LB  27492 

Styrox  americanus  Lam.,  (H)  GW 2616 

Styrax  grandifoiius  Alton,  (T)  DJ  2076, 2095, 2078 

SYMPLOCACEAE 

Symplocos  tinctoria  (L.)  L'  Her.,  (H  T)  MM  5187, 
5300;  LB  271 11 

THELYPTERIDACEAE 

+Thelypteris  hispidula  (Dene.)  C.  R  Reed  var.  versi- 
color (R.St  iohn)  Lellinger,(T)DJ  1726 

Thelypteris  kunthii  (Desv.)  Morton,  (H  T)  MM  5227; 

DJI950,  1974,  1776 

TILIACEAE 

Tilia  amencana  l.vat.  caroliniana  (Mill.)  Castigi., 

{hlC)GW2297 

ULMACEAE 

Geltis  laevigata Willd.,  (H)  LB 27474, 27069; GW 2625 

Planera  aquatica  J.  F  Gmel.,  (H)  LB  27069 

Ulmus  alata  Michx.,  (H  T)  MM  5162,  5399;  GW 

2455;  DJ  2043 

Ulmus  amencana  L,{HJ)DJ  21 05, 2070 

URTICACEAE 

Boehmeria  cylindrico  (L.)  Sw.,  (H)  LB  27087,27472 

Pilea pumila  (L.)  A.Gray,  (T)  GW2906 

VALERIANACEAE 

Valenanella  radiata  (L.)  Dufr.,(H)  MM5250;SE2015 

VERBENACEAE 

Gallicarpa  americana  L,  (H)  MM  4993, 5409 

Glanduiaria  canadensis  (L.)  Nutt.,  (T)  KG  95 

*Glanduiaria  pulchella  (Sweet)  Tronc,  (H  Tl  iVfM 
5152,5370,5221 

Phyla  nodiflora  (L.)  Greene,  (H)  DJ  1694 

Styiodon  carneus  (Medik.)  Moldenke,  (H)  GWNO 1 

*Verbena  brasiliensis  Veil.,  (H)  DJ  1690 
Verbena  halei  Small,  (H)  GW2659 

VIOLACEAE 

Viola  ianceoiata  L.,(HT)  MM5302,GW2538,2539, 

2540 

Viola  palmata  L.,  (T)  MM  5292, 5282, 6048; SB  201 3 

Viola  primulifolia  L,  (T)  MM  3788 

VITACEAE 

Ampeiopsis  arborea  (L.)  Koehne,  (H  T)  MM  5802, 

4974;  LB  27089 

Parthenocissus quinquefoiia  (L)  Planch„(HT)  MM 

5110.5432,5263 
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Wf/5  aestivalis  Michx.,  (H)  GW  145 !b,  N03  Xyris  baldwiniana  Schult.,  (T)  MM  3879 

Vitis  cinerea  (Engelm.)  Millardet  var.  cinerea,  (T)  Xyris  jupicai  L.C.  Rich.,  (H  T)  WC  10843;  DJ  2046, 

MM  5359,5470;GW  14510,2568  1876 

Vitis  rotiindifolid  Michx.,  (H  T)  MM  5104,  49o5,  Xyris  stricta  Chapm,  var.  obscura  Krai,  (H  T)  MM 

5358,5279  3501;DJ  201 1,  1866 

XYRIDACEAE 

Xyris  ambigua  Beyr.  ex  Kunth,  (T)  MM  363];  GW 

2642b:  DJ  187  5;  LB  27 148 

Xyris  torta  Sm.,  (T)  MM  5096, 3946 

Notes 

Bulhostylis  hatimia. — -Jones  and  Wipll  (1992)  reported  this  exotic  sedge  new  to 
Texas  I  roin  Newton  County.  Turner  ct  ciU2003)  mapped  it  only  in  Newton  County. 

Our  Tyler  County  collection  is  a  iiew  county  record.  At  Si^SC,  there  is  one  addi- 
tional collection  trom  the  Liberty  County  portion  ol  the  Menard  Creek  Unit. 

Coreopsis  intermedia. — This  west  gulf  coastal  plain  endemic  has  appeared 
on  some  Texas  endangered  and  threatened  species  list.  Smith  (1976)  mapped  it  in 

six  northeastern  counties.  Turner  et  al.  (2003)  mapped  it  in  15  counties  mostly  in 

northeast  Texas  centering  largely  in  Leon,  Freestone,  Anderson,  and  Houston 

counties.  T)'ler  County  is  a  new  county  record.  At  SBSC^,  there  are  col  lections  I  rom 
Llarris  and  Jasper  counties  that  were  also  not  mapped  in  Turner  et  al.  (2003). 

Dioscorca  \illosa. — We  loUow  Raz (2002)  in  merging D. quatcruata  with  D. 

viUosii  even  though  Al-Shehbaz  and  Schubert  (1989)  maintained  them  as  dis^ 
tinct  species  and  provided  some  characters  to  separate  them. 

Dysphaiiia  ambrosioides. — We  follow  Clemants  and  Mosyakin  (2003)  in 
segregating  the  glandular  Chcnopodium  taxa  into  the  genus  Dysphania. 

Lilium  formosamim.— Brown  and  Elsik  (2002)  reported  this  exotic  lily,  as 

Lili  u  in  longifloru  in  Thunb.,  new  to  Texas  from  Newton  and  Tyler  counties.  How- 

ever, in  a  re-examination  ol  these  two  collections  and  the  one  from  the  Turkey 

Creek  Unit,  we  found  that  tlie  perianth  segments  were  basal  1\'  papillose  on  the 
adaxial  surlace.  This  trait  is  not  present  in  L.  longijlnrum  but  is  present  in  both 

L.foi  luosaniii}]  A.  Wallace  and  L.phiUipp\}]cnsc  Baker  fide  Skinner  (2002).  Tlie 

shorter  perianth  segments  and  wider  leaves  best  fit  the  description  of  L. 

formosanuni,  but  our  collections  lack  the  reported  wine-purple  tinge  on  the 
abaxial  perianth  surlace.  Skinner  (2002)  mdicated  that  most  reports  of  L. 

Jormo5anum  in  the  United  states  are  referable  to  /..  phiUippinen^e,  which  ac- 
cording to  him,  is  becoming  somewJiat  Irequent  in  Florida  especially  in  the 

Tallahassee  area.  For  now  the  correct  name  to  apply  to  the  Texas  collections  of 

this  escaped  lily  is  problematic. 

Liiidernia  Crustacea. — Brown  and  Marcus  (1998)  reported  this  Asian  native 

new  to  Texas  f  rom  the  Trinity  Ri\'er  National  Wildlife  Refuge  in  Liberty  County 

and  Turner  et  al.(2003)  mapped  it  only  m  this  county.  At  SBSC  there  are  addi- 

tional collections  from  Hardin  and  Harris  counties.  Our  Tyler  County  collec- 
tion adds  another  county  to  its  Texas  distribution. 
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Ludwigia  microcarpa. — Bridges  and  Orzell  (1989)  reported  this  small  f  low^ 

ered  seedbox  new  to  Texas  from  Hardm  County.  Brown  and  Marcus  (1998)  re- 

ported collections  from  Hardin  and  Chambers  counties.  Our  Tyler  County  col- 
lection is  a  new  county  record  and  at  SBSC  there  is  also  a  recent  collection  from 

Polk  County.  It  is  now  known  from  four  Texas  counties. 

Ophiopogon  jaburan. — Kartesz  (1999)  mapped  this  Asian  native  only  in 
Arkansas,  and  Smith  (1988)  indicated  that  it  was  escaping  in  areas  around  Pine 

Blul  f ,  Arkansas.  This  species  is  commonly  planted  for  ground  cover  and  is  com  - 
monly  referred  to  as  monkey  grass.  The  Flardin  County  collection  came  from 

the  Kirby  Nature  Trail  near  Turkey  Creek  far  from  any  house  or  farm  land. 

Oxalis  corniculata  van  wrightii. — Turner  (1994)  used  the  varietal  rank  lor 

some  east  Texas  populations  ot  yellow-1  lowered  Oxalis.  The  names  0.  diUcnii 
and  O.  stricta  have  been  applied  to  this  complex  in  Texas.  We  concur  with 

Turner's  taxonomic  designation  in  light  of  the  present  state  of  knowledge  re- 
garding the  complex. 

Quercus  velutina. — Although  Turner  ct  al.  (2003)  mapped  this  species  m  a 
number  of  east  Texas  counties.  It  is  a  rare  species  in  the  more  southern  counties 

of  east  Texas,  Shade  leaf  collections  of  Q.  vdutiua  and  Q.falcata  are  difficult  to 

separate  and  may  account  somewhat  tor  the  numerous  mapped  counties.  The 

Tyler  County  collection,  deposited  at  Rice  University,  and  one  from  the  Lance 

Rosier  Unit  in  Hardin  County  are  the  most  southern  county  records  known  to  us. 

The  label  name  on  the  Hardin  County  collection  was  Q.  marilandica  and  it  was 

subsequently  annotated  to  Q.  velutina  (shade  form)  by  the  oak  expert  D.M.  Hunt. 

Thelypteris  hispidula  var  versicolor. — Correll  and  Johnston  (1970)  called  this 
fern  T.xver.sico/or  They  considered  it  a  hybrid  between  T.dentata^nd  T.  kunthii 

and  stated  that  it  was  usually  found  in  Texas  with  one  or  both  of  its  suspected 

parents.  It  is  currently  treated  as  a  variety  ot  the  tropical  T.  hispidula  (Alan  1^. 

Smith  1993).  Turner  et  al.  (2003)  mapped  it  only  in  San  Jacinto,  Jasper,  and  Or- 
ange counties.  Our  Tyler  County  collection  is  a  ncw^  county  record. 
Trillium  recurvatum. — Nixon  et  al.  (1970)  and  Turner  et  al.  (2003)  reported 

this  Irinium  only  from  Rusk  and  Nacogdochescounties.  Singhurstetal.  (2002) 

reported  an  additional  collection  from  Shelby  County.  Our  Hardin  County  col- 
lection is  a  significant  range  extension  and  a  new  station  for  this  rare  species  in 

Texas. 

DISCUSSION 

There  are  123  families  and  388  genera  lor  the  738  taxa  on  the  species  list.  Five 

families;  Asteraceae  (96  taxa),  Poaceae  (98  taxa),  Cyperaceae  (69  taxa),  Fabaceae 

(47  taxa),  and  Euphorbiaceae  (20  taxa)  account  lor  44%  of  all  taxa  collected. 

The  largest  genera  are  Rhynchospora  {23  taxa),  Carcx{l7  taxa),  Dichanthelium 

(16  taxa),  Cyperus  (13  taxa),  and  Quercus  (12  taxa). 

While  it  is  the  case  that  our  list  is  incomplete,  as  are  all  tloras,  and  that  a 
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lew  taxa  may  no  longer  exist  in  the  unit,  most  taxa  that  have  grown  in  the  Tur- 
key Creek  Unit  during  the  past  quarter  century  have  been  collected  (probably 

Q0+  percent).  We  estimate  that  the  Turkey  Creek  Unit  has  about  710  to  735  na- 
tive species/taxa. 
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ABSTRACT 

Although  Greene  County,  located  in  the  southwest  corner  of  Pennsylvania,  has  been  botanized  smce 

the  early  1800s,  a  checklist  of  its  vascular  flora  has  not  previously  been  compiled.  A  search  of  her- 
baria augmented  by  targeted  fieldwork  has  resulted  in  a  list  of  890  taxa  of  native  and  naturalized 

plants  comprising  438  genera  and  lf8  families.  The  five  largest  lamilics,  by  number  of  species,  were 

Asteraceae,  Poaceae,  Cyperaceae,  Rosaceae,  and  Fabaceae.  The  six  largest  genera  were  Carex,  Solidaffi, 

Galium,  Ruhus,  Polygonum,  and  Viola. 

RESUMEN 

El  Condado  de  Greene,  se  localiza  en  la  esquina  suroeste  del  estado  de  Pennsylvania.  Este  condado  es 

considerado  una  de  las  areas  mas  diversas  y  de  impacto  en  el  estado,  sin  embargo  hasta  ahora  no  ha 

sidocompletada  una  lista  de  verificacion.  Esta  lista  de  verificacion  contietie  tamilias,  generos,  y  taxa 

especificos  estan  ordenados  alfabeticamente  dentro  de  los  grupos  dc  plantas  vasculares  tales  como 

Ptendofitas,  Gimnospermas  y  Angiospermas.  Esta  lista  incluye  los  nombres  de  especies  nativas  y 

naturalizadasconocidasqueocurren  en  el  Condado  de  Greene.  Un  total  dealmenosllSfamifias,  438 

gcncros,  y  890  especies  lueron  encontradas.  Lascincofamiliasmasgrandcs,  por  el  nilmero  de  especies, 

tueron  Asteraceae,  Poaceae,  Cyperaceae,  Rosaceae,  y  Fabaceae.  Los  seis  generos  mas  grandes,  por  el 

niimerode  especies,  lueron  Carcx,  Solidago,  Galium,  Rubus,  Polygorium  y  Viola. 

INTRODUCTION 

Even  though  Pennsylvania  lacks  checklists  for  most  o\  its  counties,  the  vascu- 
lar flora  known  thus  far  is  quite  diverse;  Rhoads  and  Klein  (1993)  reported  3318 

taxa  of  vascular  plants  for  the  state,  including  2076  native  and  1242  introduced. 
Of  the  67  counties  in  Pennsylvania  approximately  24  have  floras  completed, 
however  a  number  are  unavailable  to  the  public  because  they  are  unpublished 
theses  and  surveys.  The  exact  number  of  genera  and  species  in  the  flora  of 

Greene  County  was  not  previously  known  as  a  checklist  had  never  been  com- 
piled. However,  Greene  County  is  currently  being  seriously  impacted  by  coal 
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mining,  making  documentation  of  the  flora  all  the  more  urgent.  This  checklist 

will  be  needed  when  reclamation  and  revcgetation  decisions  are  made  of  the 
areas  that  have  been  mined  for  coal.  Checklist  contain  baseline  information  that 

can  be  used  to  monitor  changes  in  our  environment  and  to  help  us  make  wise 
conservational  decisions. 

Sile  Descriplion 

Greene  County,  Pennsylvania  is  located  in  the  southwestern  corner  ol  the  state 

(Fig.  1).  It  is  bordered  by  the  counties  of  Washington  to  the  north,  Fayette  to  the 

east,  Monongalia  and  Wetzel  counties.  West  Virginia  to  the  south  and  Marshall 

County,  West  Virginia  to  the  west.  The  county  was  named  for  Nathaniel  Greene 

on  February  9, 1796;  it  contains  approximately  371,000  acres.  Greene  County 

receives  total  annual  precipitation  ot  approximately  38  inches,  ol  which  55 

percent  usually  falls  in  April  through  September  Average  seasonal  snowlall  is 

31  inches.  The  last  Irost  of  the  season  is  usuallv  around  Mav  18^'"'  and  the  lirst 
Irost  ot  the  season  approximately  September  25th.  The  length  of  the  growing 

season,  Irom  the  last  killing  Irost  in  spring  to  the  lirst  killing  Irost  in  autumn,  is 

about  149  days  (USD A  1983). 

The  soils  ol  the  county  consist  ol  three  main  scries:  Dormont-Cullcoka  as- 
sociation, Dormont-CuUeoka-Newark  association,  and  Glenflord-Dormont- 

Library  association. 

The  Dormont-CuUeoka  association  consists  ol  hills  with  benches  and 

ridges  that  make  up  about  75  percent  ol  Greene  County.  Dormont  soils  are  found 

predominantly  on  hillsides  and  benches  and  commonly  have  slips  on  them. 

These  soils  are  deep  and  moderately  well  drained.  They  consist  ol  shale,  silt- 
stone,  limestone  and  colluvium.  The  Culleoka  soils  are  mostly  on  ridges  and 

hilltops  but  some  areas  are  on  hillsides.  They  consist  of  limestone,  sandstone, 
siltstonc,  and  shale. 

The  Dormont-Culleoka-Ncwark  association  consists  ol  hills  and  Hood 

plains.  Dormont  and  Culleoka  soils  are  as  described  above.  The  Newark  soils 

are  on  1  lood  plains.  These  soils  are  deep  and  somewhat  poorly  drained.  These 

areas  were  formed  from  an  allu\'ium  derived  from  limestone,  sandstone,  silt- 
stone,  and  shale. 

The  Glenford-Dormont-l.ibrary  association  consists  ol  terraces,  hills,  ridges 

and  benches.  Glenford  soils  arc  on  terraces.  These  soils  are  deep  and  moder- 
ately well  drained.  These  areas  were  formed  in  slackwater  alluvium  derived 

I  rom  calcareous  shale  and  sandstone,  l^ormont  soils  are  as  described  above.  Li- 

brary soils  are  mostly  uplands.  These  soils  are  deep  and  somewhat  poorly 

drained.  These  areas  were  formed  in  slackwater  al  I  u\'ium  derived  from  si Itstone, 
calcareous  shale,  and  limestone  (USDA  1983). 

Greene  County  is  part  ol  the  Kanawha  section  of  the  Appalachian  Plateau 

Province.  The  Kanawlia  section  consists  in  most  places  ol  rounded  lulls  and 
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SPRINGHILL' 

Fig.  1 .  Top.  Counties  of  Pennsylvania.  Adapted  from  Map  2,  The  Plants  of  Pennsylvania  (Rhoads  &  Block  2000).  Bottom. 

Tovi/nships  of  Greene  County.  Origin  unknown. 

ridges,  products  of  the  submature  dissection  ol  a  once  featured  plain  whose 
character  is  suggested  by  the  few  flat  summit  areas.  The  maximum  elevation  is 
about  1,600  feet.  The  entire  Greene  County  drainage  area  is  a  tributary  of  the 
Mississippi  River  system,  the  Ohio  River  being  the  immediate  inaster  stream 
(USDA  1983). 

History 

Indians  and  fur  traders  were  in  Greene  County  long  before  the  white  settlers.  In 
1760  Pennsylvania  and  Maryland  agreed  to  the  Mason  and  Dixon  Line  as  a 
boundary  between  the  two  colonies.  Obstacles  such  as  Indian  attacks  retarded 

the  actual  demarcation.  The  line  was  extended  to  its  western  limits  in  the  au- 
tumn of  1784  and  drawn  northward  in  1785,  finally  fixing  the  southern  and 
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western  boundaries  of  Washington  County,  v\'hich  included  Greene  County. 

Washington  C'ounty  was  apart  ol  Virginia  until  Pennsylvania  and  Virginia  fi- 
nally agreed  upon  this  boundary  line.  The  tirst  wave  ol  I  rontier  settlement  came 

alter  the  French  and  Indian  War  ended  in  L763.  From  the  outbreak  of  the 

Dunmore's  war  in  1774  to  the  end  of  the  American  Revolution  in  1783  the  Indi- 
ans and  early  colonists  were  in  confhct.  Most  ol  the  settlement  by  colonists  took 

place  alter  the  American  Revolution.  By  1790  the  American  Indians  in  Greene 

County  were  virtually  extinct. 

By  1796  the  best  lands  were  taken  and  there  was  sullicient  population  to 

warrant  the  formation  of  Greene  County,  separate  Irom  Washington  County. 

As  mentioned  above,  Greene  County  was  named  m  February  9, 1796,  in  honor 

ol  General  Nathanael  Greene,  one  ol  George  Washmgton's  great  generals  dur- 
ing the  American  Revolution.  The  gradual  opening  of  roads,  improvement  of 

the  Monongahela  River  for  navigation  and  construction  of  railroads  were  im- 
portant in  the  development  of  the  county.  The  lust  railroad  to  enter  Greene 

County  was  the  Waynesburg  and  Washington  Railroad  in  1877. 

Agriculture  was  the  mainstay  of  Greene  County's  economy  from  its  earli- 
est settlement.  Most  ol  the  residents  farmed  or  raised  stock.  The  1890  census 

indicate  that  almost  90  percent  of  the  people  lived  on  farms,  irnost  were  engaged 

inagricultur<il  pursuits,and  most  of  the  wealth  was  agricultural  in  nature. There 

were  no  large-scale  commercial  mines  in  Greene  County  in  1886,  however,  coal 
had  been  mined  in  the  county  lor  many  years  in  dnl  mines.  In  the  early  1890s 

improved  transportation  brought  outside  investors  and  the  beginning  of  large- 

scale  coal  mining.  The  gas  and  oil  boom  of  1894-1905  changed  Greene  County, 
Major  oil  and  gas  companies  leased  thousands  ol  acres  and  drilled  scores  of 

wells  attracting  new  people  and  outside  capital.  The  1900  census  ranked  the 

progress  ol  manulacturing  lor  the  county  near  the  bottom  of  all  Pennsylvania 

counties.  Up  until  the  1940s  agriculture,  coal  mining  and  oil  and  gas  produc- 

tion were  the  main  industries  in  the  county.  During  the  1950s  agriculture  be- 
came less  important  and  coal  mining  has  become  dominant  in  the  economy.  In 

1945  there  were  2,860  farms  in  the  county  but  by  1992  on  ly  633  farms  remained. 

The  decline  ol  agriculture  may  be  partly  due  to  the  inevitable  subsidence  of  the 

surface  of  land  that  accompanies  to  coal  mining.  Subsidence  can  cause  a  loss  of 

ground  water  in  wells  and  springs  creating  problems  for  the  farmers  and  other 

landusers,  as  well  as  changing  the  vegetation.  Subsidence  and  water  loss  for  the 

lands  and  people  of  Greene  Coimty  has  been  the  subject  of  much  controversy 

in  recent  years.  Documentation  sucIt  as  what  is  contained  in  this  report  is  a 

necessary  precursor  to  land  restoration  needed  in  order  to  restore  the  land  back 

to  its  original  state  (Smith  1996). 

Major  CoUeclors 

Collecting  in  Cireene  County  for  the  Carnegie  Museum  Herbarium  began  in  the 
earlv  1800s  and  has  continued  to  the  tiresent.  Most  ol  the  collectors  have  been 
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members  of  the  Botanical  Society  of  Western  Pennsylvania  and  the  staff  of  the 
Section  of  Botany  at  Carnegie  Museum. 

Botanists  who  have  made  significant  contributions  to  the  knowledge  of 
the  Greene  County  flora  are:  EH.  Beer,  F.  Bell,  W.E.  Buker,  R.  Coxe,  M.J.  Haywood, 
L.K.  Henry,  B.L.  IsaacJ.A.  Isaac,  O.E.Jennings,  CM.  Morton,  S.A.  Thompson,  and 
J.H.  Nishida. 

MHTHC)DS 

The  checklist  was  compiled  by  searchmg  the  herbaria  of  the  Carnegie  Museum 

of  Natural  History  (CM)  and  the  Morris  Arboretum  of  the  University  of  Penn- 
sylvania (MOAR)  for  Greene  county  specimens.  In  addition,  fieldwork  was  con- 

ducted targeting  under-represented  areas  of  the  county.  Most  of  the  collections 
were  made  during  the  last  two  years  however  several  specimens  due  date  back 
as  early  as  1895  and  1896.  The  majority  of  the  specimens  except  for  28  samples, 
from  which  collection  information  was  obtained  from  the  Morris  Arboretum, 

are  deposited  at  the  Carnegie  Museum  of  Natural  History  (CM)  Herbarium. 

Other  herbaria  that  were  examined  for  specimens  include  the  Academy  of  Natu- 
ral Sciences  of  Philadelphia  and  Kent  State  University.  The  flora  of  Rhoads  and 

Block  (2000)  was  the  primary  source  for  plant  identification.  Eor  generic  and 
species  names,  we  have  generally  lollowed  the  Synthesis  of  North  American 

Flora  (Kartesz  1999).  Authorities  are  abbreviated  for  the  majority  of  taxa  ac- 
cording to  Brummitt  and  Powell  (1992). 

RF.su ITS  AND  DISCUSSION 

This  list  includes  the  names  of  all  native  and  naturalized  species  known  to  oc- 
cur in  Greene  County.  It  includes  a  total  of  118  families,  438  genera,  and  890 

species.  The  five  families,  with  the  largest  number  of  species,  are  Asteraceae, 
Poaceae,  Cyperaceae,  Rosaceae,  and  Fabaceae.  Carcx,  Solidago,  Galium,  Ruhus, 

Polygonum  and  Viola,  are  the  largest  genera.  There  are  approximately  179  non- 
native  species  that  have  been  introduced  mainly  from  Europe  and  Eurasia.  This 

checklist  recognizes  3  species  of  Lycophytes,  39  species  of  Pteridophytes,  7  spe- 
cies of  Gymnosperms  and  841  species  of  Angiosperms.  Twenty-six  species  have 

global  or  state  ranking. 
Of  the  26  plants  that  have  global  or  state  ranking  only  Scutellana  saxaiilis 

has  a  global  ranking  of  G3  or  vulnerable  status.  The  remaining  25  plants  are 
either  a  G4  or  G5  status,  indicating  an  apparently  secure  or  secure  condition. 

The  genus  Scutellaria,  a  member  of  the  mint  family,  is  very  distinctive  and  eas- 
ily identified  by  the  protuberance  on  the  upper  lip  of  the  corolla.  This  species  is 

a  stolonilerous  plant  with  leaves  broadly  lanceolate  to  triangular  and  has  cor- 
date leaves  at  the  base.  The  leaves  are  coarsely  crenate,  4-5  cm  long,  with  a  long 

petiole.  The  flowers  are  in  panicles.  Most  of  the  cof lections  are  from  semi-shaded 
areas  in  dry  woods  or,  occasionally,  in  moist  areas  along  streams.  This  species  is 
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not  common  but  is  inconspicuous  and  may  be  overlooked.  Its  recovery  poten- 
tial IS  unknown  but  will  be  poor  unless  people  search  tor  its  existence. 

There  are  live  taxa  listed  by  the  Pennsylvania  Department  oi  Agriculture 

(2004)  as  noxious  weeds.  It  is  thcrelore  illegal  to  propagate,  sell  or  transport  the 

following  taxa  in  the  commonwealth:  Cirsiu/ii  arvciisc  (Canadian  thistle),  Rosa 

m  uh  if  lord  (mul  tif  lora  rosa),  Ci  rsium  vu  Igarc  (bull  or  spear  thistle),  Dalu  ra  ,s1  ra- 

monium  (jimsonweed),  and  Lythrum  ialicaria  (purple  loosestrife).  Other  men- 

tionable  offenders  to  our  native  ecosystem  listed  by  the  Department  ot  Conser- 
vation and  Natural  Resources  (2000)  are:  Alliaria  pctiolata  (garlic  mustard), 

Lonicerajapoiitci  (Japanese  honeysuckle),  Loniccia  monvwi  (morrow's  hon- 
eysuckle), Cc/d.siru.so /biculadi.s  (.oriental  bittersweet),  and  £[aeagn  us  u/nbt'l  lata 

(autumn  olive). 

While  this  list  is  probably  not  all-inclusive,  it  is  the  most  comprehensive 
list  available. 

Plant  Coniinuiiitics 

Based  on  our  field  observations  and  theclassilicationsol  Fike  (1999),  the  study 

area  contains  the  following  nine  major  community  types;  terrestrial  torcsts, 

palustrine  k")rests,  terrestrial  woodlands,  palustrine  woodlands,  terrestrial 
shrublands,  palustrine  shrublands,  terrestrial  herbaceous  openings,  herbaceous 

wetlands,  and  community  complexes.  In  the  discussion  below  additional  divi- 
sions are  made  within  these  nine  categories.  In  categories  dominated  by  woody 

plants  the  division  is  based  on  the  phenology  of  the  dominant  species.  In  her- 

baceous wetlands  the  division  is  between  persistent  and  non-persistent  veg- 
etation. Community  complex  section  represents  a  special  situation  rather  than 

a  parallel  classification  system.  Overall  species  diversity  is  high,  and  many  spe- 
cies occur  in  more  than  one  community  type. 

Terrestrial  forest. — The  two  subcatagories  ol  this  plant  community  are  conilcr 
broadleaf  terrestrial  forests  and  broadleal  terrestrial  forests. 

The  conifer  broadleal  terrestrial  forest  isdctinedby  communities  of  pitch  pinc- 

mixed  oak  forest,  dry  white  pine  (hemlock)-oak  forest,  hemlock  (white  pinej- 

northern  hardwood  forest,  hemlock  (white  pine)-red  oak-mixed  hardwood  for- 

est, hemlock-tuliptree-birch  forest,  and  hemlock-mesic  hardwoods  forest. 

The  pitch  pine-mixed  oak  lorest  community  generally  occurs  on  acidic, 

sandy  soils,  oltcn  on  ridgetops  and  dry  southern  exposures.  Typical  shrubs  in- 
clude KdUniu  htiilolui  and  GaylusSiiciLi  Inuwild.  The  herbaceous  layer  is  sparse 

with  /'/ ci'idi uiu  dtju i  / 1 /i u in,  A ralid  ii udicd ulis,  Ga u h hcria  protu m hens,  Cypn- 
pcdiu}}}  dCdulc  and  various  graininoids. 

The  dry  white  pine  lhcmlock)-oak  forest  community  occurs  on  fairly  dry 
sites,  often  with  portions  of  the  forest  floor  covered  by  rocks,  boulders  and/or 

exposed  bedrcxk.  The  canopy  is  open  and  tree  growth  can  be  suppressed.  The 

dominant  species  are  Pinus  strobus  or  Tsuga  canadensis  and  a  mixture  of  dry- 
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site  hardwoods,  predominantly  oaks.  Kalmia  latifolia  is  an  important  shrub 

with  typically  a  sparse  herbaceous  layer  present. 

The  hemlock  (white  pine)-northern  hardwood  forest  community  can  be 
comprised  by  any  of  the  three  named  components.  The  forests  occur  mostly  on 

mesic  sites,  often  north-facing,  sometimes  rocky  and  steep.  Rhododendron  maxi- 
mum is  usually  abundant.  The  herbaceous  layer  is  generally  sparse  with  a  rich 

bryophyte  layer 

The  hemlock  (white  pine)-red  oak~mixed  hardwood  forest  contains  Tsuga 

canadensis  and/or  Pinus  strohus  with  usually  Quercus  rubra  and  other  hard- 
woods present.  Shrubs  include  Viburnum  acerifoJium,  Rhododendron 

periclymenoides  and  Amelanchier  spp.  Herbaceous  species  include 
Maiantheunium  racemosa,  Polygonatum  biJlorum,Gaultheria  pracum  bens  and 

Podophyllum  peltatum. 

The  hemlock-tuliptree-birch  forest  contains  tuliptrees  and  a  mix  ol  more 
southern  species.  It  is  generally  a  lower  slope  or  cove  type.  Tsuga  canadensis 
usually  contributes  25%  or  more  of  the  canopy  with  Liriodendron  tulipifera 

and  Bctula  sp.  as  the  characteristic  hardwood  species.  Shrubs  include  Hama- 
melis  virgmiana,  Rhododendron  maximum  and  others.  The  herbaceous  layer  is 
highly  variable. 

The  hemlock— mesic  hardwood  forests  are  species-nch  lower  slope  forests 

with  a  strong  Tsuga  ccinadensi.s  component.  Shrubs  such  as  Rhododendron  maxi- 
mum, Ha  mamelis  vi  rgi  n  lana  and  J.indcra  benzion  are  common.  The  herbaceous 

diversity  under  the  hardwood  is  diverse  while  under  the  dense  hemlock  the 
vegetation  reflects  a  more  northern  llora. 

The  broadleaf  terrestrial  forest  is  defined  by  communities  of  dry  oak— heath 

forest,  dry  oak— mixed  hardwood  forest,  red  oak-  mixed  hardwood  forest, 

tuliptree— beech— maple  forest,  sugar  maple— basswood  forest,  mixed  meso- 
phytic  forest,  red  maple  (terrestrial)  forest,  aspen/gray  birch  forest  and  black 
locust  forest. 

The  dry  oak— heath  forest  community  is  fairfy  broadly  defined  and  usu- 
ally occurs  on  xeric  to  moderately  dry,  acidic  sites,  often  on  shallow  sandy  soi  Is. 

The  most  characteristic  tree  species  is  Quercus  montana  occurring  with  a  mix- 
ture of  other  oak  species.  The  shrub  layer  is  dominated  by  ericaceous  species. 

Because  of  the  resistant  oak  leaf  litter,  the  herbaceous  layer  is  generally  sparse. 

The  dry  oak— mixed  hardwood  forest  occurs  on  somewhat  calcareous  mod- 
erately dry  soils.  It  is  frequently  found  on  south  and  southwest-facing  slopes. 

Characteristic  shrubs  include  Co  rnus//orida,  Capri  nuscarohniana  and  Ameltin- 
chi erarborea.  The  herbaceous  species  include  Maiantheumum  rflcemo.stf,  Po/y- 
gonatumbiflorum,Asplcniumplatyncuron,Desnwdiumspp.,Hieraciumvenosum, 
Aralianudicaulis,Ccirexpensylvanica,Carexcommunis3indLysimachiaquadrifolia. 

The  red  oak-  mixed  hardwood  forest  is  a  broadly  defined  community  occurring 
on  mesic  sites.  Quercus  rubra  is  dommant/codominant  with  various  taxa  of 
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Qucrcus  spp.,  Bclnhi  spp.,  Fa^i^uii^i^randifolia  among  others.  The  shrubs  inelude 

ta.xa  ot  Vi bu rn u ni,  Amda nchicr\  Kalm id  lalijolia,  Capi n us carolinia na  among 
others.  The  herbaceous  layer  is  highly  variable. 

The  tuliptree-beech-maple  forest  occur  on  fairly  deep,  sHghtly  acidic  soils, 

at  a  mid  to  lower-slope  posihon.  Acerrubunn,  Liriodendron  iulipifera  and  b'agus 
grandijolia  are  the  most  consistent  species  for  this  very  mixed  forest.  Typical 

shrubs  include  viburnum,  Capinus  cawlinuina,  Camus  florida,  and  Ostrya 

virgi}\iiii]a.  The  herberbaceous  layer  may  be  rich. 

The  sugar  maple-bassvv'ood  forest  type  occurs  on  a  wide  range  of  sites. 
Dominant  tree  species  are  Acersaccharum  and  Tilia  amcnaina.  Shrubs  include 

Lindcni  bcnzion,  Humamclis  virginiana  and  Asimina  triloba.  There  is  usually 
a  rich  vernal  tlt-tra. 

The  mixed  mesophytic  forest  is  an  extremely  rich  community  type  that 

occurs  on  deep  soils  at  the  base  of  slopes.  Dominant  tree  species  are  Liriodendron 

tulipifcrci  Acer  saccharum,  Fagus grandijolia,  Tilia  amcricana  and  Magnolia 

eft  umindfa.  The  herbaceous  layer  is  very  rich  and  includes  rri/liumsp.,Dircnfrc7 

sp.,  Itardla  cordifolia,  Hepalica  }\obilis,  Sunguiuana  canadensis,  Botrychium 
virgiiiianum  and  Mitclla  diphylla. 

The  red  maple  (terrestrial)  forest  is  an  early  to  mid  successional  type  that 

is  becoming  common  in  Pennsylvania.  Acer  rubrum  is  dominant,  but  more  in- 

formation needed  lor  the  species  composition  of  the  community  type. 

The  aspen/gray  birch  forest  is  frequently  mixed,  but  can  contain  neady 

pure  stands  of  Belula  sp.  or  Populus  sp.  The  forest  type  is  commonly  found  on 

former  agricultural  lands  or  where  forestry  practices  maintain  an  eady  succes- 
sional stage. 

The  last  type  ol  terrestrial  lorest  is  the  black  locust  forest.  This  community 

type  occurs  on  highly  disturbed  sites.  Robinia  pseudoacacia  is  the  dominant 

species  with  Belula  lenta  being  the  codominant  species.  There  is  usually  a  dense 
graminoid  understory  with  many  exotic  species  common. 

Palustrine  Forest. — The  one  subcatagory  of  this  plant  community  has  broad- 
leaf  palustrine  forest,  defined  by  communities  of  bottomland  oak-hardwood 

palustrine  forest,  red  maple-f^lack-gum  palustrine  forest,  sycamorc-(river 

birch)-box-eldcr  f  loodplain  forest,  silver  maple  f  loodplain  forest  and  red  maple- 
elm-willow  tloodplain  swamp. 

The  bottomland  oak-hardwood  pafustrine  forest  are  characterized  by  the 
dominance  of  Quercus pa [u.stn.s  and/or  Q.hico/or.  Shrubs  include  Lin(icrc//;cn- 

Zoin,  Vaccinium  corymbosum,  Di  rca  palustns and  Viburnum  sp.  The  understory 

includes  Impatiens  sp.,  Thelypteris  palustns,  Polygonum  sp,  and  Agrinwnia 

parvijlora. 

The  red  maple-blackgum  palustrine  forest  is  dominated  by  Acer  rubrum 
and/or  Nyssa  sylvalica.  The  shrul^  layer  is  variable  and  may  include  Vaecin  i  um 
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cor3^mbosum,I/exverticinat67,  A/ nu.s  spp.  and  Corn  US  spp.  The  herbaceous  layer 

includes  such  taxa  as  Viola  spp.,  Osmit  nda  cinnamomea,  Carexspp.  and  Onocka 
sensihilis. 

The  sycamore-(river  birch)-box-elder  floodplain  forest  occurs  along  the 

floodplains  of  the  larger  or  mid-size  river  systems.  Dominant  tree  species  are 
Platanus  occidentalis  and  Acer  negundo  with  shrubs  consisting  of  Salix  spp., 

Cornus  spp.  Vitis  riparia,  Lindera  benzoin  and  Toxicodendron  radicans  along 

with  several  invasive  exotics.  The  herbs  include  Impatiens  spp.,  Pilca  pumila, 
and  Urtica  dioica. 

In  the  silver  maple  floodplain  forest  community  the  forest  occur  along  large 

rivers  with  a  well-developed  floodplain.  Various  Acer  spp.  and  Ulmus,  spp.  are 

dominant  with  shrubs  including  Cornus  spp.,  Lindera  ben^oifaand  Toxicoden- 
dron radicans  along  with  several  invasive  exotics.  The  herbaceous  layer  includes 

Impatiens  spp.,  Pilea  pumila,  and  Alliaria  petiolata. 

The  last  community  of  palustrine  forests,  the  red  maple^elm-willow  I  lood- 
plain  swamp  lands,  is  primarily  associated  with  lands  surrounding  the  major 

river  systems  that  are  subject  to  periodic  flooding.  Besides  the  above  mentioned 

taxa  of  red  maple,  elm  and  willow,  Carya  cordijormis,  Co  rnus  anwmuni,  Lindera 

benzoin,  Vitis  riparia,  Onoclea  scn.si/u  lis  and  Polygonum  spp.  are  also  found. 

Terrestrial  Woodlands.— The  three  subcatagories  of  this  plant  community  are 
coniferous  terrestrial  woodlands,  conifer-broadleal  terrestrial  woodlands  and 
broadleaf  terrestrial  woodlands.  The  coniferous  terrestrial  woodlands  consist  of 

communities  of  pitch  pine-heath  woodland  and  pitch  pine-scrub  oak  woodland. 

The  pitch  pine-heath  woodland  is  a  community  that  occurs  on  rocky  ridge- 

tops  typically  with  sandy  soils.  Soils  are  usually  acidic  and  dry  and  the  associ- 
ated tree  species  are  drought-stressed  and  small  in  stature,  blardwoods  if  present 

only  contribute  less  than  25%  of  the  tree  layer.  Various  shrubs,  mostly  ericads, 

form  a  low  shrub  layer.  Herbaceous  species  include  Pteridium  aquilinu  ni,  Carex 

spp.,  Lespedeza  spp.  and  lichens. 

The  pitch  pine-scrub  oak  woodlands  are  very  similar  to  the  pitch  pine- 
heath  community  except  for  the  understory  species  which  consist  of  Pteridi  u  m 

aquilinum,  Carex  spp.,  various  grasses  and  Aralia  nudicaulis. 

The  conifer-broadleaf  terrestrial  woodlands  community  is  defined  by  pitch 

pine— mixed  hardwoods  woodlands.  Soil,  drought  tolerance,  shrub  layer,  and 

percent  hardwoods  are  similar  to  the  pitch  pme-heath  woodland  type.  Some  of 
the  associated  taxa  are  slightly  dillerent. 

The  broadleaf  terrestrial  woodlands  are  defined  by  communities  of  dry 

oak-heath  woodland,  birch  (black-gum)  rocky  slope  woodland  and  yellow  oak- 
redbud  woodland. 

The  dry  oak-heath  woodland  occurs  on  dry,  acidic  soils.  Dominant  tree 
species  are  Quercus spp.,  Nyssa  sylvatica, Sassafras albidum,  Betula  spp.  and  Acer 
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I  ulv'uu]  with  pines  species  contributing  less  than  25%.  The  shrub  layer  is  vari- 
able composed  of  cither  low  shrubs  like  Vaccinium  spp.  or  there  may  be  an  acb 

ditional  layer  oi  taller  shrubs  like  Kulmiu  hitifolia.  Herbaceous  layer  contains 

taxa  like  Pteridium  aqu  i  /  i  n  u  /)i,  Carex  spp.,  Oryzopsis  spp.,  and  A  rahu  n  udica  u  I  is. 

The  birch  (blackgum)  rock  slope  woodland  occurs  most  commonly  on 

rocky  slopes  although  it  may  occur  on  benches,  ridgetops  or  boulder!  ields.  Birch 

is  usually  present  with  either  birch  or  black-gum  dominant.  Shrubs  such  as 
Kalmia  lalijolui.  Viburnum  acerifolium  and  Hamamehs  \n  fv^i  niana  are  usually 

present.  The  herbaceous  layer  is  commonly  sparse  with  an  often  rich  bryophyte 
and  lichen  assemblage. 

Palusirinc  woodlands. — The  one  subcatagory  ol  this  plant  community,  broad- 

leal  palustrine  woodlands,  isdelined  by  red  maple-sedge  palustrinc  woodlands 

and  red  maple-mixed  shrub  palustrine  woodlands. 

The  red  maple-sedge  palustrine  woodlands  is  a  type  which  occur  in  dis- 
turbed areas  irequented  by  beavers.  Acer  rubrum  is  often  the  only  tree  species, 

however  others  may  be  scattered.  The  shrub  layer  is  variable  and  may  be  dense 

in  upland  areas  to  nearly  absent  in  wetter  areas.  The  herbaceous  layer  is  domi- 
nated by  sedges. 

The  red  maple-mixed  shrub  palustrine  woodlands  occurs  on  mineral  soil 
with  a  thin  layer  of  muck.  Acer  rubrum  dominates  the  tree  layer  with  Cornus 
amomii}}].  Ilex  verlicillatd,  Lindera  bcnzoi}i,Alnusserrulata/dndSalixsericea 

as  representative  shrubs.  The  herbaceous  layer  is  dominated  by  Icrns. 

Terrestrial  shrublands. — The  two  subcatagories  ol  this  plant  community  are 
coniler-broadleal  terrestrial  shrublands  and  broadleaf  terrestrial  shrublands. 

The  coniler-  broadleal  terrestrial  shrul:»landsare  defined  by  red-cedar-red- 
bud  shrubland.  The  red-cedar-redbud  shrubland  occurs  on  calcareous  soils  m 

areas  where  the  conditions  are  dry  enough  to  prevent  lorest  development. 

Juniper  us  vi  rgi}]ui  na  and  Cere  is  ca  nadeusis  arc  both  characteristic  taxa  of  these 

sites.  The  herbaceous  layer  contains  various  grass  species  along  with  Lilho- 
spermui)]  latifolium  and  Aquilegia  canadensis. 

The  broadleal  terrestrial  shrublands  are  defined  by  low  heath  shrubland 

and  scrub  oak  shrubland.  The  low  heath  shrubland  are  found  on  either  sandy 

soil  or  on  thin  soil  over  bedrock.  Typically  found  in  exposed  areas  such  as 

ridgetops  where  frost  or  drought  conditions  limit  the  establishment  of  trees 

and  tall  shrubs.  Dominant  species  are  Vaccinium  spp.,  and/or  Gaylussocia 

baccala.  There  is  an  herbaceous  and  creeping  shrub  layer  with  a  moss  and  li- 
chen cover  that  may  be  considerable. 
The  scrub  oak  shrublands  have  soil  conditions  similar  to  the  low  heath 

shrublands,  howex'er  the  former  are  usually  situated  in  areas  where  frequent  or 

recent  disturbance  has  removed  the  tree  layer.  Scrub  oak  is  the  dominant  spe- 
cies, occurring  along  with  low  growing  shruf)s  such  as  Vaccinium  spp.,  Gaullr 
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heria  procumhens,  and  Gaylussacia  haccata.  The  herbaceous  layer  contains 

mostly  various  grasses. 

Palustrine  shrublands. — The  one  subcatagory  of  this  plant  community  broad- 

leaf  palustrine  shrublands,  is  defined  by  buttonbush  wetland,  alder-ninebark 

wetland,  alder-sphagnum  wetland,  highbush  blueberry-meadow-sweet  wet- 
land and  black  willow  scrub/shrub  wetland. 

The  buttonbush  wetlands  are  characterized  by  prolonged  flooding.  Other 

shrubs  besides  CephalanthusoccidcntaHs  would  include  Corn  u,sspp.,Stj/ixspp., 
and  Samhucus  canadensis. 

The  alder-ninebark  wetlands  are  shrub  swamps  dominated  by  Alnus  spp. 
and  Physocarpus  opulifolius.  They  occur  at  the  upland  edge  of  marshes,  at  the 

wetter  edge  of  red  maple  wetlands,  in  small  upland  depressions,  or  at  the  base 

of  slopes.  The  soil  generally  contains  mmcrals  with  a  thin  organic  layer,  al- 
though it  may  occur  on  shallow  peat.  The  species  composition  is  variable,  and 

dominance  may  be  shared  by  various  shrubs  species.  The  herbaceous  layer  con- 
tains Thdypteris  palustris,  Typha  latifolia,  and  Galium  spp. 

The  alder-sphagnum  wetlands  are  dominated  by  Alnus  serrulata  and/or 
A.  incana  with  a  sphagnum  layer  The  substrate  may  be  peat  or  a  mineral  layer 

with  organic  matter  Shrubs  associated  with  this  community  are  Vaccinium 

corymhosum.  Ilex  verticillata,  and  Co rnus  raccmosa  along  with  a  variety  of  ferns 

and  sedges. 

The  highbush  blueberry-meadow-sweet  wetland  is  dominated  by 
Vaccinium  corymbosuni.,  Spiraea  latifolia  or  S.  alba  with  associates  of 

Amelanchier  spp,  and  Sambucusca ncidensLS.  The  herbaceous  layer  is  generally 

dominated  by  graminoids  and  ferns  with  the  sphagnum  either  forms  a  con- 
tinuous layer  or  forms  a  hummock. 

The  black  willow  scrub/shrub  wetlands  are  types  most  typical  of  stream 

and  riverbanks.  Salix  nigra  dominates  with  Alnus  spp.,  Cornus  ssp.  and  Salix 

spp.  also  present.  The  herbaceous  layer  is  variable  and  includes  Polygonum  spp., 

Bidens  spp.  along  with  Phalarisarundinacea. 

Terrestrial  herbaceous  openings. — This  type  is  defined  by  little  bluestem-Penn- 
sylvania  sedge  openings  and  calcareous  opening/clifl  lands. 

The  little  bluestem-Pennsylvania  sedge  opening  are  grasslands  that  are  on 
dry,  acidic  sites  which  discourage  woody  species  growth.  Mosses  and  lichens 
are  abundant  on  some  sites. 

The  calcareous  opening/cliff  lands  are  on  calcareous  cliffs,  outcrops  and 

rocky  slopes.  Species  composition  varies  with  the  amount  of  moisture,  shade 

and  exposure.  Woody  species  may  occur  at  the  margins  or  scattered  and  would 

include  Juniperus  virginiana,  Rhus  aromatica,  Toxicodendron  radicans,  and 

Cercis  canadensis  to  name  a  few.  The  herbaceous  layer  would  include  such  spe- 
cies as  Aquilegia  canadensis,  Dodecatheon  meadia,  and  Aster  spp. 
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Herbaceous  wetlands. — The  two  subcategories  are  persistent  emergent  wetlands 

and  non-persistent  emergent  wetlands.  The  persistent  emergent  wetlands  are 

del  ined  by  the  lollowing  fourteen  types:  blucjoint— reed  canary  grass  marsh,  cat- 
tail marsh,  tussock  sedge  marsh,  mixed  lorb  marsh,  herbaceous  vernal  pond, 

wet  meadow,  bulrush  marsh,  prairie  sedge— spotted joe-pye-weed  marsh,  golden 

saxifrage— sedge  rich  seep,  skunk  cabbage— golden  saxifrage  lorest  seep,  golden 

saxil rage— Pennsylvania  bitter-cress  spring  run,  water-willow  {justicia 
amckuna)  smart  weed  riverbed  community,  riverside  ice  scour  community,  and 

big  blucstem— Indian  grass  river  grassland. 

These  wethinds  maybe  flooded  kir  most  of  the  year  as  are  the  marsh  com- 

munities, or  they  are  subject  to  seasonal  Hooding  and/or  ice  scour  The  sub- 
strate is  usually  peat,  muck,  mineral  soil,  sand  deposits  or  rock;  however,  clay  or 

chiy-loam  soils  are  [ound  in  the  prairie  sedge-spotted  joe-pye-weed  marsh.  The 

watercanbeacidic,  an<ahne,  calcareous  or  spring-like  in  nature.  Although  most 
of  the  communities  are  dominated  by  a  herbaceous  layer,  shrubs  and  small  trees 

may  be  present.  Some  communities  are  dominated  by  a  single  genus  and/or 

species  such  as  the  bulrush  marsh  {Schocnoplcclus  spp.),  the  cat-tail  marsh 

(Typha  spp.),  and  the  tusock  sedge  march  {Carcx  stricta).  Some  areas  are  domi- 

nated by  a  general  type  ol  plant,  such  as  the  mixed  lorb  marsh,  where  broad- 
leaved  plants  occur,  or  the  wet  meadow,  where  graminoids  are  typical.  In  the 

herbaceous  vernal  pond  community  the  species  composition  varies  between 

sites,  as  well  as  annually  and  seasonally  These  habitats,  especially  the  herba- 
ceous vernal  pond  communities,  are  critical  breeding  habitat  for  amphibians 

and  supply  important  habitat  resources  foi'  many  species  ot  birds,  mammals, 
reptiles,  amphibians  and  invertebrates.  The  most  common  taxa  include  Carcx 

spp.,  Sci  rpusspp.  and  Typha  spp.  Invasive  species,  such  as  Lyth  rum  saliairia  are 

lound  in  some  ol  the  communities. The  non-persistent  emergent  wetlands  arc 

defined  by  spattcrdock— water  lily  wetland.  These  areas  contain  a  combina- 

tion ol  emergent  and  lloating-lealed  vegetation  dominates  this  community 
where  the  substrate  is  seldom  dry  The  substrate  is  mineral  soil,  muck,  or  peat. 

Dominate  species  arc  Nymphaca  odorata  and  Nupliur  lutca,  along  with  other 

aquatic  vegetation. 

Community  complexes. — The  one  subcatagory  is  the  river  bed— bank— Hood- 

plain  cotnplex.  Community  types  that  characterize  this  complex  are  sycamore- 

(river  birch)-box  elder  lloodplain  forest,  silver  maple  floodplain  forest,  red 

maple-elm-willow  floodplain  swamp,  river  birch-sycamore  floodplain  scrub, 

black  willow  scrub/shrub  wetland,  ru'crsidc  ice  scour  community,  big 

bluestem-indian  grass  river  grassland,  and  water-willow-smartweed  riverbed 
community  All  ol  these  communities  have  been  described  except  for  the  river 

birch-sycamore  Hood  plain  scrub  that  docs  not  occur  in  Greene  County 
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ANNOTATED  CHECKLIST  OF  THE  SPECIES  OF 

GREENE  COUNTY,  PENNSYLVANIA 

Taxa  are  listed  according  to  the  following  format:  taxon  name,  autlior(s),  (year) 

collector  and  number;  global:state  ranking  [Synonyms]  and  *  =  exotic  with  non- 
native  source.  We  follow  the  state  (S)  and  global  (G)  rankmg  systems  developed 
by  The  Nature  Conservancy  (1996  version).  The  global  numbers  are  designated 

from  1  (critically  imperiled)  to  3  (secure).  Other  notations  include  SH  =  histori- 
cal occurrence,  and  SR=reported  without  persuasive  documentation.  Synonyms 

have  been  included  for  recognized  genera  that  are  not  yet  in  common  usage  in 

the  state  or  regional  manuals.  In  cases  where  there  was  more  than  one  speci- 
men present  in  the  collection,  the  use  ol  current  known  collectors  for  the  west- 

ern Pennsylvania  region  was  used. 

Families, genera,  specific  and  infraspecific  taxa  are  arranged  alphabetically 

within  vascular  plant  groups  Lycophytes,  Pteridophytes,  Gymnosperms,  and 
Angiosperms. 

LYCOPHYTES 

LYCOPODIACEAE 

Huperzia  lucidula  (Michx.)  Trevis.,  (1971)  Buker, 

W.E.;Leighter,LD. 

Lycopodium  digitatum  D\\\.  ex.  A,  Braun,  (1995) 

Isaac,  B,L;  Isaac,  J.A.  7543 

Lycopodium  triitachyum  Purch,(l  951)  Henry,L.K.; 

Beer,  RH. 

PTERIDOPHYTES 

ASPLENIACEAE 

Asplenium  pinnatifidum  Nutt.,  (1 996)  Grund,  S.P 

1444;G4:S3 

Asplenium  platyneuron  (L)  Britton,  Sterns  & 

Poggenb.,  (1 995)  Isaac,  J.A.;  Isaac,  B.L  7097 

Asplenium rliizopiiyllum  L.,(2003)  l5aac,J.A.;lsaac, 
B.L  15860 

Asplenium  trichomanes  L.,  (1907)  Jennings,  O.E. 

BLECHNACEAE 

Woodwardia  areolata  (L.)T  Moore,  (1971)  Buker, 

W.E.;G5:S2 

DENNSTAEDTIACEAE 

Dennstaedlla  punctilobula  (Michx.)  T.  Moore, 

(1993)  Haywood,  M.J.  251 

Ptendium  aquillnum  (L)  Kuhn  var.  latiusculum 

(Desv.)  Underw.  ex  A.  Heller,  (2003)  Isaac,  J.; 

Coxe,R.  17128 

DRYOPTERIDACEAE 

Athyrium  filix-femina  (L)  Roth  var.  angustum 

(Willd.)  Clausen,  (1951)  Henry,  L.K.;  Beer,  LH. 

Cystopteris  bulbifera  (L.)  Bernh.,  (2003)  Isaac,  J.A. 
16363 

Cystopteris  fragilis  (L,)  Bernh.,  (1996)  Haywood, 
M.J. 651 

Cystopteris  protrusa  (Weath,)  Blasdell,  (1994) 

Isaac,  J.A.  6007 

Cystopteris  tenu/s  (Michx.)  Desv., (2002)  Isaac, J.A.; 

Takacs,M.  14492 

Deparia  acrostichoides  (Sw.)  M.  Kato,  (1 994)  Isaac, 
J.A.  6006 

Diplazium  pycnocarpon  (Spreng.)  M.  Broun, 

(2002)  IsaacJ.A.&Takacs.M.  14401 

Dryopteris  carthusiana  (Vill.)  H.P  Fuchs,  (1995) 

Isaac,  B.L.;  Isaac,  J.A,  7534 

Dryopteris  cristata  (L)  Gray,  Wherry  &  Bell 

Dryopteris  goldiana  (Hook,  ex  Goldie)  Gray  (1 996) 

Isaac,  B.L.;  Isaac,  J.A,  8878 

Dryopteris  intermedia  (MuhI.ex  Willd.)  A.Gray, 

(1996)  Isaac,  B.L;  Isaac,  J.A.  8857 

Dryopteris marginalis  (L.)  A.Gray,(l 996)  Isaac, B.L; 

lsaac,J.A.8892 

Onoclea  sensibilis  L„  (1 995)  Isaac,  B.L;  Isaac,  J.A. 

7132 

Polystichum  acrostichoides  (Michx.)  Schott, 

(1996)  Isaac,  B.L;  Isaac,  J.A  8877 

Woodsla  obtusa  (Spreng.) Torr., ( 1 95 1 )  Henry, L.K.; 

Buker,W.E. 
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EQUISETACEAE 

iquisetuiii  arvense  L,  (2003)  Haywood,  MJ.  581 

Equisetum  hyemale  L.,  (2003)  Isaac,  J.A.;  Isaac,  B.L. 
15857 

OPHIOGLOSSACEAE 

Botrychiumdissectuni  Spreng„(1996)  Haywood, 

M.J.  407 

BotrychiLim  matricdriifoliuni  (A.  Braun  ex  Dow- 
ell)  A.  Braun  ex  Koch,  (2003)  Isaac,  J.A  1 6044 

Botrychiiim  oneidense  (Gilbert)  House,  (1998) 

Grurid,S.R2024 

Botrychiutv  simplex  E.  Hitchc,  (1996)  Isaac,  B.L.; 

Isaac, J.A.  8910 

Botrychium  virginianum  (L.)  Sw.,  (1 996)  Isaac,  B.L.; 

Isaac,  J.A.  8875 

Ophioglossum  vulgatum  L.,(2003)  lsaac,J.A.;Coxe, 

R.;  Ernst,  S.  15894;  G5:S3 

OSMUNDACEAE 

Osmunda  cinnamomeo  L,  Myers 

Osmunda  claytoniona  L.,  (1 996)  Isaac,  B.L.;  Isaac, 

J.A,  8852 

POLYPODIACEAE 

Polypodiumappalachianuni  Haufler&  Wind  ham, 

(1907)  Jennings,  O.E. 

Polypodiiim virginianum  L.,(I995)  lsaac,B.L.;lsaac, 

J.A,  7165 

PTERIDACEAE 

Adiantum  pedatum  L.,  (2003)  Isaac,  J.A.  16005 

Pellaea glabella  Mett.ex  Kuhn,(1950)  Henry  L.K.; 

Buker,W.E. 

THELYPTERIDACEAE 

Phegoplens  hexagonoptera  (Michx.)  Fee,  (2003) 

lsaac,J.A.;Coxe,R.  16278 

Thelypteris  noveboracensis  (L.)  NieuwL,  (2004) 

Isaac,  J.A.  17619 

Thelypteris  palustris  Schott  var.  pubescens  (Law- 

son)  Fern,  (1993)  Haywood,  M.J.  264 

GYMNOSPERMS 

CUPRESSACEAE 

Juniperus  virginiana  L.,  (1 950)  Henry,  L.K.;  Buker, 
W.E. 

PINACEAE 

*P/ceaa5/es(L.)  Karst,,  (1922)  Jennings,  O.E.;  Europe 

P/niyi  r/g/Wo  P.  Mill.,  (1921)  Jennings,  O.E. ;  Jennings, 

G.K.;etal. 

Pinus  strobus  E.,  (1 952)  Henry,  E.K.;  Buker,  W.E. 

Pinus  virginiaria  P.  Mill.,  (1 955)  Henry  E.K.;  Buker, 

W.E. 

7sugoconodens/s(L.)Carr.,  (1985)  Thompson,  5.A.; 

Nichida,J.H,;Macdonald,M.2255 

TAXACEAE 

Taxus  canadensis  Marsh.,  (2004)  Isaac,  J.A.  1  7307 

ANGIOSPERMS 

ACANTHACEAE 

Justiciaamericana  (L.)Vahl,(1995)  lsaac,B.E.;lsaac, 

J.A.  7507 

Ruellia  strepens  E.,(1942)  Davis, H.A.;Davis,T.5405; 

G4G5:S2 

ACERACEAE 

Acernegundo  E.,(2003)  lsaac,J.A.;lsaac,B.L.;Mor- 

ton,  CM.  15795 

Acer  nigrum  Michx.  f.,  (2003)  Isaac,  J.A.  16167 

Acer  rubrum  L,  ( 1 993)  Haywood,  M.J.  294 

Acer  sacchannum  L.,(2003)  Isaac,  J.A.  16029 

Acer  saccharuin  Marsh,,  (2003)  Isaac,  J, A.;  Isaac, 

B.E.;  Morton,  CM.  15817 

Acerspicatum  Lam.,  (1969)  Buker,  W.E. 

ACORACEAE 

*Acorus  calamus  L.,  (2003)  Isaac,  J.A.  16393} Europe 

ALISMATACEAE 

Alismasubcordatum  RaL, (1950)  Henry  L.K.; Beer, 

F.H. 

Sagittaria  latifolia  Willd.,  (1984)  Thompson,  S.A.; 

Nishida,  J.H.;  Bier,  CW.  1971 

AMARANTHACEAE 

Amaianthus  hybndus  L,  Bell  641 

ANACARDIACEAE 

Rhus  Lopallina  L  var,  copplina,  (1907)  Jennings, 
O.E. 

Rhus  copallina  L.  var  latifolia  Engl.,  (1 95 1 )  Henry 

E.K,;  Beer,  F.H. 

Rhus  glabra  L,  (2003)  Isaac,  J.A.  1 6404 

Rhus  typhina  L.,(2003)  Isaac,  J.A.  16180 

Toxicodendron  radicans  (L.)  Kuntze,  (1 995)  Isaac, 

B.L,;  Isaac,  J,A.  75 15 

ANNONACEAE 

Asimina  triloba  (L.)  Dunal,(2003)  Isaac, J. A.;  Isaac, 

B.L  15833 

APIACEAE 

Angelica  venenosa  (Greenway)  Fern.,  (1951) 

Henry  L.K.;  Beer,  FH. 
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*Chaerophyllum  procumbens  (L.)  Crantz,  (2003) 
Isaac,  J.A.I  5879;  Europe 

acuta  maculata  L.,  (2003)  Isaac,  J.A.  1 6322 

*Conium  maculatum  L.,  (2003)  Isaac,  J.A.  161  79; 
Europe 

Cryptotaenia canadensis  (L.)  DC, (2003)  Isaac,  J.A. 
16131 

*Daucus  carota  L.,  (1993)  Haywood,  M.J.  305; 
Eurasia 

Erigenia  bulbosa  (Michx.)  Nutt.,  (2004)  Isaac,  J.A. 

17304;G5:S2 

Heracleum  maximum  Bartr.,(1992)  Haywood, M.J. 

57 

Osmorhiza  claytonii  (Michx.)  C.B.  Clarke,  (1995) 

Isaac,  B.L.;  Isaac,  J.A.  7532 

*Osmorhiza  longistylis   (Torr.)    DC,   (1993) 
Haywood,  M.J.  253;  Eurasia 

*Pastinaca  saliva  L.,  (2003)  Isaac,  J.A.  16168; 
Eurasia 

Sanicula  canadensis  L.,  (1 998)  Grund,  S.P.  2057 

Sanicula  odorata  (Raf.)  K.M.  Pryer  &  L.R.  Phillippe, 

(2003)  Isaac,  J.A.  15991 

Sanicula  trifoliata  Bickn.,  (1953)  Buker,W.E. 

Taenidia  integernma  (L.)  Drude,  (2003)  Isaac,  J, 

17134 

Thaspium  barbinode  (Miciix.)  Nutt,  (2003)  Isaac, 

J.A.  16111 

Thaspium  Trifoliatum  (L.)  Gray,  (1 996)  Haywood, 
M.J.  436 

*Tonlis  japonica  (Houtt.)  DC,  (2003)  Isaac,  J.A. 
16627;  Eurasia 

Zizia  aurea  (L.)  W.D.J.  Koch,  (1 993)  Haywood,  M.J. 
214 

APOCYNACEAE 

Apocynum  androsaemifotium  L.,  (1952)  Henry 

L.K.;  Beer,  F.H. 

Apocynum cannabinum  L.,(2003)  Isaac, J.A  16406 

*Vinca  minor  L.,(1 993)  Haywood, M.J.  1 07; Europe 

AQUIFOLIACEAE 

//ex  monfana Tor r&  Gray  ex  Gray  (1 936)  Bell,  RH. 

Ilexverticitlata  (L.)  Gray,  (1921)  Dickey  S.5. 

ARACEAE 

Arisaema dracontium  (L.)  Schott,(2003)  lsaac,J.A.; 

Coxe,R.  16287 

Arisaema  triphyllum  (L.)  Schott  ssp.  pusillum 

(Peck)  Huttleston, (1951)  Henry  L.K.;Beer,F.H. 

Arisaema  triphyllum  (L.)  Schott  ssp.  triphyllum, 

(1996)  Isaac,  B.L.;  Isaac,  J.A  8886 

Symplocarpus  foetldus  (L.)  Salisb.  ex  Nutt.,  (2003) 

Isaac,  J.A.;  Isaac,  B.L  15851 

ARALIACEAE 

Aralia  nudicaulis  L.,  (2004)  Isaac,  J.A.  1 7625 

Aralla  racemosa  L,  (1 996)  Haywood,  M.J.  644 

Aralia  spinosa  L.,  Bell  304 

Panax  quinquefolius  L„  (2003)  Isaac,  J.A.  16581 

ARISTOLOCHIACEAE 

Arlstolochia  macrophylla  Lam.,  (1 974)  Buker,W.E. 

Ar/sto/oc/i/aserpenfar/fl  L.,  (2003)  Isaac,  J.A.  16045 

Asarum  canadense  L„(1996)  Isaac,  B.L.;  Isaac,  J.A. 

ASCLEPIADACEAE 

Asclepias  exaltata  L„  (2003)  Isaac,  J.A.  1 6205 

Ascleplas  incarnata  L.,  (1 996)  Haywood,  M.J.  645 

Asclepias  quadrifolla  Jacq.,  (1 996)  Isaac,  B.L.;  Isaac, 
J.A  8858 

Asclepias  syriaca  L.,  (1995)  Isaac,  B.L.;  Isaac,  J.A. 
7502 

Asclepias  tuberosa  L,  (1 993)  Haywood,  M.J.  1 1 6 

ASTERACEAE 

'Achillea  millefolium  L.,(2003)  Isaac,  B.L.;  Isaac, J.A. 
16164;Eurasia 

Ageratinaaltissima  (L.)  King  &  H.E.Robins, (1993) 

Haywood,  M.J.  156 
Ambrosia  artemislifolia  L.,(2003)  IsaacJ.A.  1  7140 

Ambrosia  trifida  L,  (2003)  Isaac,  J.A.  17139 

Antennaria  howellii  Greene  ssp.  neodioica 

(Greene)  Bayer,  (2003)  Coxe,  R.;  Bradburn,  M. 

Antennaria  neglecta  Greene,  (1994)  Haywood, 

M.J.  467 

Antennaria  parlinii  Fern.,  (1995)  IsaacJ.A.;  Isaac, 
B.L.  71 68 

Antennaria  plantaginifolia  (L.)  Richards.,  (1995) 

Isaac,  B.L;  Isaac,  J.A  71 14 

Antennaria  solltaria  Rydb.,  (2002)  Isaac,  J. A.; 

Takacs,M  14413;G5:S1 

*Anthemis  arvensis  L.,  (2003)  IsaacJ.A.  16601; Europe 

*Anthemis  cotula  L.,  (1971)  Buker,W.E.;  Europe 

■"Arctium  lappa  L.,  (1993)  Haywood,  M.J.  167; 
Eurasia 

*Arctium  minus  Bernh.,  (1984)  Thompson,  S.A.; 
Nishida,  J.H;  Bier,  C.W.  1 974;  Eurasia 

Bidens  bipinnata  L,  (1921)  Jennings,  O.E. 

Bidens  cernua  L.,  (1 993)  Haywood,  M.J.  181 

Bidens  frondosa  L.,  (1984)  Thompson,  S.A.; 

Nishida,  .H,;  Bier,  C.W.  1951 
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Bidens  tripartita  L.,  (1949)  Jennings,  O.E. 

Xentaurea jacea  L.,(1993)  Haywood,  MJ. 93; Eu- 
rope 

*Cichorium  iniybus  L„(1995)  Isaac,  B.L,;  Isaac,  J.A, 
7487;  Europe 

*Cirsium  altissimum  (L.)  Sprenq.,  (1951)  Henry, 
L.K.;Beer,  F.H,;  Europe 

*Cirsiumarveiise(l.)  Scop., (1995)  Isaac, B.L. ; Isaac, 
J.A.  7493;  Eurasia 

Cfr5/ummuf;cuA?)Michx.,(  1993)  Haywood, M.J. 92 

Cirsium  punvlum  (Nutt.)  Spreng.,  (1998)  Grund, 
S. P.  2039 

*Cirsium  vulgare  (Savi)  Ten.,  (2003)  Isaac,  J.A. 
16630;  Eurasia 

Conociiniumcoelestinun}  (L.)  DC.,(1991)  lsaac,J.A. 

3671;G5:S3 

Conyza  canadensis  (L.)  Cronq.,  (1 993)  Haywood, 
M.J.  168 

Doellingeria  infirnia  (Michx.)  Greene,  (1951) 

Elenry  L.K.;  Beer,  F.H.;  [Astennfirmus  Michx.] 

Ecliptaprostrata  (L.)  L.,(1974)  Buker.W.E. 

Erechtites  liieraciifolia  (L.)  Raf.ex  DC, (2004)  Isaac, 

J.A.  18497 

Engeronannuus  (L.)  Per5.,(2003)  Isaac, J.A.  16380 

Erigeron philadetphicus  L.,(1996)  Isaac,  B.L,;  Isaac, 
J.A.  8889 

Engeronpulctiellus Michx. ,(]99S)  Isaac, B.I .; Isaac, 

J.A.  7163 

Erigeron  strigosus  Muhl.  ex  Willd.,   (1993) 

Haywood,  M.J.  125 

Eupatorium  altissimum  L.,  (1974)  Buker,W.E. 

Eupatonum  fistulosum  Barratt,(1993)  Haywood, 

M.J.  124 

Eupatorium  maculatum  L.,  (1 95 1 )  Henry  L.K.;  Beer, 
RH. 

Eupatorium perfoliatum  L.,  (1993)  Haywood,  M.J. 
153 

Eupatorium purpureufn  L„(2O03)  Isaac, J.A.  16576 

Eupatorium  sessilifolium  L.,(2003)  IsaacJ.A.  17137 

Eurybia  divoricata  (L.)  Nesom,  (1 998)  Grund,  S.P. 

2044;  [Aster  divaricatus  L] 

Eurybia  scEireberi  (Nees)  Nees,  (1 993)  Haywood, 

M.J.  198;  lAsterschreberi  Nees] 

Eutiiamia  graminifolia  (L.)  Greene,  (1949)  Jen^ 
nings,  O.E. 

*Galinsoga  guadriradiata  Gav.,  (2003)  Isaac,  J.A. 

16310;Centr-al  &  South  America 
Hasteola  suaveolens  (L.)  Pojark.,  (2004)  IsaacJ.A. 

18568 

Heieiiium autumnale i.,(]99'i)  Haywood, M.J,  152 

l-leliantlius  decapetalus  L.,  (1993)  Haywood,  M.J. 143 

Helianthus  divaricatus  L.,  (1 907)  Jennings,  O.E. 

lieliantiius  microcepiialus  Torn  &  Gray,  (2003) 

Isaac,  J.;  Haywood,  M. J. ;Coxe,R.;Bradburn,M. 
17228;G5:S3 

hieliatitlius  strumosus  L.,  (1 940)  Jennings,  O.E. 

Heliantlius  tuberosus  L.,(l  993)  Haywood, M.J.  148 

Heliopsis  iielianthoides   (L.)   Sweet,  (1993) 

Haywood,  M.J.  145 

'Hieracium  caespitosum  Dumorl.,  (2003)  Isaac, 
J.A.  16047;  Europe 

Hieracium gronovii  L.,  (1 976)  Buker.W.E. 

*l-iieracium  piiosella  L.,  (1 993)  Haywood,  M.J.  94; Europe 

Hieracium  scabrum  Michx.,  (1974)  Buker,  W.E. 

*Hieraciumvenosum  L.,(1993)  Haywood, M.J. 131; 
Eurasia 

''Hypocliaeris  radicata  L.,  (1993)  Haywood,  M.J. 
163;  Eurasia 

"Lactuca  biennis  (Moench)  Fern.,  (1969)  Buker, 
W.E.;  Eurasia 

Lactuca  canadensis  L.,  (1 993)  Haywood,  M.J.  149 

Lactuca  floridana  (L.)  Gaertn.,  (1993)  Haywood, 

M.J.  162 

*Lactuca  saligna  L.,  (1971)  Buker.W.E.;  Europe 

'Lactuca  sernola  L.,  (2003)  Isaac.  J.A.  16619;  Eu- 
rope 

'lapsana  communis  L.,  (2004)  Isaac,  J.A.  17525; Europe 

'Leucaiithemum  vulgare  Lam..  (2003)  Isaac,  J.A, 
16049;  Exotic 

Maincaria  discoidea  DC..  (1995)  Isaac,  J. A.;  Isaac. 

B.L  71 52 

Packera  aurea  (L.)  A.&D.  Love,  (1996)  Isaac,  B.L.; 

Isaac,  J.A. 8906;  [Senecio  aureus  L] 

Packera  glabella  (Poir.)  C.Jeffrey  (2003)  IsaacJ.A. 

1 6035;  [Senecio  glabellas  Poir] 

Packera  obovala  (Muhl.  Ex  Willd.)  W.A.Weber  & 

A.  Love.  (1995)  Isaac,  B.L.;  Isaac  J.A.  7173; 

[Senecio  obovatus  Muhl.  Ex  Willd.] 

Polymnia  canadensis  L,  (2003)  Isaac,  J.;  Coxe,  R.; 

Bradburn,M.  17217 

Prerianthes  altissima  L..  (1969)  Buker.W.E. 

Prenanthes  crepidinea  Michx.,  (2003)  Isaac.  B.L.; 

IsaacJ.A.  15861 

Pseudognaphalium  obtusifolium  (L.)  Hllliard  & 

Burn.  (1 954)  Henry,  L.K.;  Buker, W.E. 

Rudbeckia  hirta  L.  var,  pulcherrima  Farw.,  (1 995) 

Isaac  B.L:  Isaac  J.A.  7526 
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Rudbeckia  laciniata  L.,(2003)  Isaac,  J.  1  7143 

Sericocarpus  asteroides  (L.)  B.S.P.,  (1951)  Henry, 

L.K.;Beer,F.H. 

Silplnum  asteriscus  L.,(1958)  Buker.W.E, 

Silphium  trifoliatum  L.  var.  trifoliatum, (2003)  Isaac, 

J  J  6633 

Smallanthus  uvedallus  (L.)  Mackenzie  ex.  Small, 

(2003)  Isaac,  J.A.;  Coxe,  R.  16289;  G4G5:SR 

[Polymnia  uvedalia  L] 

Solidago  altissima  L.,  (1 991 )  Isaac,  J.A.  3676 

Solidago  bicolor  L.,  (2004)  Isaac,  J.A.  1 8522 

Solidago  caesia  L.,(1969)  Buker,W.E. 

So//c/agocuff/5//Torr.&A.Gray,(l  984)  Thompson, 

S.A.;Nishida,J.H.2010;G4G5:Sl 

Solidago  flexicaulis  L,  ( 1 993)  Haywood,  M.J.  397 

Solidago  gigantea  Alton,  (1 949)  Jennings,  O.E. 

5o//c/ago;uncea  Alton,  (1993)  Haywood,  M.J,  130 

Solidago nemoralis  Alton, (2004)  Isaac,  J.A.  1 852 1 

Solidago  rugosa  P.  Mill.ssp.  rugosa  var.  rugosa, 

(1950)  Henry  L.K.;Buker,W.E. 

Solidago sguarrosa  Nutt.,(1954)  Henry  L.K.;Buker, 
W.E. 

Solidago  ulmifolia  Muhl.  ex  Willd.,  (1992) 

Haywood,  M.J.  406 

*Sonchus  asper  (L.)  Hill,  (2003)  Isaac,  J.A.  16124; 
Europe 

Sympliyotnclium  cordifolium  (L.)  Nesom,  (1984) 

Thompson,  S.A,;  Nishlda,  J.H.  2060;  [Aster 

cordifolius  E.] 

Symphyotriciium  lanceolatum  (Willd.)  Nesom  ssp 

lanceoiatum  var.  lanceolatum,  (1 954)  Henry, 

L.K.;  Buker,  W.E.;  {Aster  lanceolatus  Willd.  ssp. 

lanceolatus  var.  lanceolatus] 

Symphyotrichum  lateriflorum  (E.)  A.&  D. L  ove  var. 

lateriflorum,  (2003)  lsaac,J,A,;  Haywood,  M.J,; 

Coxe,  R.;  Bradburn,  M.  1  723 1 ;  [Aster  latenflorus 

(L.)  Britton.] 

Sympiiyotricliuni  lowneanum  (Porter)  NesorTi 

[Aster  lowrieanus  Porter],  (1984)  Thompson, 

S.A,;  Nishlda,  J.H.  2060 

Sympriyotrichum  novae-angliae  (E.)  Nesom, 

(1993)  Haywood,  M.J.  203;  [Aster  novae- 
angliae  L.j 

Symphyotrictium  pilosum  (Willd.)  Nesom,  (1 984) 

Thompson,  S.A.;  Nishlda,  J.H.  2024;  [Aster 

p;7osu5  Willd.] 

Sympl'iyotrlchuni  prenantiioldes  (Muhl.  ex  Willd.) 
Nesom,  (1993)  Haywood,  M.J.  397;  [Aster 

prenanthoides  Muhl.  ex  Willd.] 

Syrvphyotnchum  puniceum  (E.)  A.  &i  D.  Love, 

(1 984)  Thompson, S.A.;Nishida,  J.H. 2064;  [/As- 
terpuniceus  E.J 

Sympiiyotrlchum  shortii  (Lindl.)  Nesom,  (1995) 

Grund,  S.R  141 9;  [Aster sliortli  ElndlJ 

'■Taraxacum  laevigatum  (Willd.)  DC,  (1925) 
Wood,  S,;  Eurasia 

^Taraxacum  officinale  G.H.  Weber  ex  Wiggers, 

(1992)  Haywood, M.J.  21;  Eurasia 

*Tussilago  farfora  L.,  (1996)  Haywood,  M.J.  41 2; 
Eurasia 

Verbesina  alternifolia  (L.)  Britt.ex  Kearney,  (1 993) 

Haywood,  M.J.  132 

Vernonia  gigantea  (Walt.)  TreE,  (1993)  Haywood, 
M.J.  113 

*Xanthium  strumarium  E.  var.  canadense  (P  Mill.) 

Torr.  &  A,  Gray  (1957)  Henry  E.K.;  Beer,  F.H.; Europe 

*Xanthium  strumarium  E.  var.  glabraturv  (DC.) 
Cronq.,  (1921)  Jennings,  O.E.;et  a  I.;  Europe 

BALSAMINACEAE 

Impatiens  capensis  Meerb.,  (2003)  Isaac,  J.A. 
16375 

Impatiens  pallida  Nutt.,  (2003)  Isaac,  J.A.  16374 

BERBERIDACEAE 

Serber/s  f/iu/)berg/7  DC, (2003)  IsaacJ.A.;  Isaac,  B.E. 
15849 

Caulophyllum  thallctroides  (L.)  Michx.,  (1996) 

Isaac,  B.L,;  Isaac,  J.A.  8894 

Jeffersonia  diphylla  (L.)  Pers.,  (2003)  Isaac,  J.A. 
1 5862 

Podophyllum peltatum  L,  (2003)  IsaacJ.A.  1 641 5 

BETULACEAE 

AInus  serrulala  (Alton)  Willd.,  Donley  1 53 

Betulaalleghaniensis  Britt.,(1974)  Buker, W.E. 

Betula  nigra  E.,  (2003)  Coxe,  R. 

Carplnus  coro//n/onc7 Walt., (2003)  IsaacJ.A.;  Isaac, 
B.E.  15825 

Corylus  amencana  Walt.,  (2003)  Isaac,  J. A.;  Coxe, 
R.  16290 

Ostrya  virginiana  (P  Mill.)  K.  Koch,  (1 954)  Henry, 

E.K.;  Buker,  W.E. 

BIGNONIACEAE 

Campsis  radicans  (E.)  Seem,  ex  Bureau,  (1993) 

Haywood,  M.J.  61 

Catalpa  bignonioides  Walt.,  (2004)  Isaac,  J.A. 
17641 
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BORAGINACEAE 

*Cynoglossum  otticinale  L.,  ( 1 904)  Jennings, O.E.; 
Eurasia 

Cynoglossum  virginiai)um  L.,  (1996)  Isaac,  B.L.; 

Isaac, J.A.  8867 

*Echium  vutgare  L.,  (2003)  Isaac,  J. A.;  Coxe,  R. 
16280;  Europe 

Hackeliavirginlana  ii)  l,M.  Johnston,  (1994)  Isaac, 

J.A.  601  1 

Lithospermum  latifolium  Michx.,  (2003)  Isaac,  J. A.; 

Coxe,  R,;  Ernst,  S,  15890;  G4:S3 

Mertensia  virginica  (L.)  Pers.ex  Link,  (2003)  Isaac, 

J. A.;  Isaac,  B.L.;  Morton,  CM.  1 5809 

"Myosotisarvensis  (L.)  Hill,  (1996)  Isaac,  B.L.;  Isaac, 
J.A.  891  3;  Eurasia 

A/)yo50f/smacro5pCTmaEngelm.,(1996)  Isaac, B.L.; 

Isaac,  J.A.  8854 

^Symphytum  officinale  L„  (1994)  Haywood,  M.J. 
516;Eurasia 

BRASSICACEAE 

M///onc7pef/o/flf(:7(Bieb.)  Cava ra&  Grande, (2003) 

IsaacJ.A,  1601  l;Europe 

*Arabiclopsis  tlialiana  (L.)  Heynh,,  (1971)  Buker, 
W.E.;  Leighter,  L.D.;  Europe 

Arabis  canadensis  L,  (2003)  Isaac,  J.A.  1 61 54 

Arabis  laevigata  (Muhl.  ex  Willd)  Poir,,  (2003) 

IsaacJ.A.;  Isaac,  B.L.I  5843 

Arabis  lyrata  L.,  (1 950)  Henry,  L.K.;  Beer,  RH. 

'Barbarea  vulgaris  Alton  f., ( 1 996)  Isaac,  B.L.;  Isaac, 
J.A.  8882;  Eurasia 

'Brassicajuncea  (L.)  Czern.,(l  952)  Henry  L.K.; Beer 
EEL;  Eurasia 

"Brassica  nigra  ((.)  W.D.J,  Koch,  (2003)  Isaac,  J.A. 
16618;  Eurasia 

*Brassica  rapa  L,,  (1 924)  Wood,  S.;  Europe 

*Capselta  bursa-pastoiis  (L.)  Medik.,(2003)  Isaac, 
J.A.  161 88;  Eurasia 

Cardamine  angustata   O.E.   Schuiz,   (1992) 

Haywood,  M.J.  6 

Cardamine  bulbosa  (Schreb.  ex  Muhl.)  B.S.P., 

(1970)  Buker,  W.E.;  Henry  L.K. 

Cardamine concatenata  (Michx.)  5w.,(2003)  Isaac, 

J.A,;  Isaac,  B.L.;  Morton,  CM,  1  5803 

Cardamine  dipliylla  (Michx.)  Wood,  (2003)  Isaac, 

J.A,;  Isaac,  B.L,  15847 

Cordam/nec/oug/ass//Britt.,(2003)  IsaacJ.A.; Isaac, 

BE, 15831 

^Carduminehirsuia  L.,  (2003)  IsaacJ.A.; Isaac,  B.L.; 
Morton,  CM.  1 5804;  Europe 

Cardamine  parviflora  L,  var.  arenicola  (Britt.) 

O.E.Schul;!,  (1 95 1 )  Henry,  L.K.;  Buker,  W.E. 

Cardamine  pensylvanica  Muhl.  ex  Willd,,  (2003) 

IsaacJ.A.  15871 

Cardamine  rotundifolia  Michx.,  (2002)  Haywood, 
M.J.  584 

*Draba  verna  L,  (2003)  Isaac  J-A.;  Isaac,  B.L.;  Mor- 
ton.C.M,  1 5798;  Europe 

*Hespens  matronolis  L.,(1996)  Isaac,  B.L,; Isaac,  J.A, 
8908;  Europe 

lodanthus  pinnatifidus  (Michx.)  Steud.,  (1922) 

Stewart;  G5:S1 

*Lepidium  campestre  (L.)  Alton  L,  (1 995)  Isaac,  B.L.; 
lsaac,J.A,7123;Eura5ia 

Lepidium  virgiivcum  L„(2003)  IsaacJ.A.  16123 

*Microthlaspi  perfoliatum  (L.)  F.K.  Mey.,  (1996) 
Isaac,  B.L.;  Isaac,  J.A,  8843;  Exotic 

Rorippa  palusiris  (L,)  Bess,  ssp.  fernaldiana 

(Butters  &  Abbe)  Jonsell,  (2003)  Isaac J,A.  1 63 1 8 

*Rorippa  sylvesiris  (L.)  Bess,,  (1952)  Henry  L,K.; 
Beer,  RH.;  Europe 

"Sisymbrium  officinale  (L.)  Scop.,  (1 995)  Isaac, B.L.; 
Isaac  J.A,  71 03;  Europe 

"Thlaspi  alliaceum  L„  (2003)  Isaac,  J, A,  16122; Europe 

CAMPANULACEAE 

Campanulaslium  amencana  (L,)  Small,  (2003) 

IsaacJ. 17146 

Lobelia  tnflata  L„  (1 993)  I  laywood,  M.J.  1  77 

Lobelia  siphilitica  L.,  (1 993)  Haywood,  M.J.  141 

Lobelia  spicata  Lam.  var.  leptostachys  (A,  DC) 

Mackenzie  &Bush,(1 951)  Henry  L.K.; Beer,  RH. 

Lobelia  spicata  Lam.  var.  5pfC0fa,(l  993)Haywood, 
M.J.  360 

Triodanisperfoliata  (L.)  Nieuwl,,(1995)  Isaac,  B,L.; 

Isaac  J.A.  7093 

CAPRIFOLIACEAE 

Diervilla  lonicera  P.  Mill.,  (1 922)  Dickey  S,S. 

Lonicera  canadensis  Bartr,  ex  Marsh,,  (1993) 

Haywood,  M.J,  103 
Lonicera  dioica  L.,  (1952)  Henry,  L.K.;  Buker,  W.E. 

*Lon/cera7apon/caThunb.,(2003)  IsaacJ.A.  1 61 36; 
Asia 

*Lonicera  morrowi  Gray  (2003)  Isaac,  J.A.  16024; 

Japan 
Lonicera  sempervirens  L.,  (1 896)  Hoge,  M.K. 

Sambucus  nigra  L.  ssp.  canadensis  (L.)  R.  Bolli, 

(2003)  Isaac  J.A.  16177 
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Symphoricarpos  orblculatus  Moench,  (1984) 

Thompson,  S.A.;  Nishida,  J.H.;  Bier,  C.W.  1 976 

Triosteum  ourantiacum  Bickn.  var.  glaucescens 

Wieg.,(2003)  Isaac, J.A,  15978 

Triosteum  aurantiacum  Bickn.  var,  illinoense 

(Wieg.)  Palmer  &  Steyermark,  (2002)  Isaac, 

J.A.;Takacs,M.  14488 

Viburnum  acerifolium  L.,  (1996)  Isaac,  B.L.;  Isaac, 
J.A.  8860 

Viburnum  dentatum  L,(2003)  Coxe,  R. 

Viburnum  nudum  L.  var.  cassinoides  (L.)  Torr.&  A. 

Gray,  (1 993)  Haywood,  IVl.J.  1 1  2 

Viburnum  prunifolium  L,  (2003)  Isaac,  J. A.;  Isaac, 

B.L;  Morton,  CM.  15796 

CARYOPHYLLACEAE 

*Agrostemma  githago  L.,  (1896)  Hoge,  M.K.; 
Europe 

*Arenaria  serpyllifolia  L.,  Bell  555;  Europe 
Cerastium  arvense  L,  (2002)  Isaac,  J,A.;Takacs,  M. 

14400 

*Cerastium  fontanum  Baumg. ssp.  vulgare  (Hart- 
man)  Greuter  &  Burdet,  (2003)  Coxe,  R.; 

Bradburn,M.;  Eurasia 

Cerastium  nutans  Raf.,  (1 949)  Henry,  L.K. 

*Dianthus  armeria  L,  (1 995)  Isaac,  B.L.;  Isaac,  J.A. 
7541; Europe 

*Myosoton  aguaticum  (L.)  Moench,  (1 995)  Isaac, 
B.L.;lsaac,J.A.  71 75;  Europe 

Paronyctiia  canadensis  (L.)  Wood,  (2002)  Isaac, 

J.A.;Takacs,M.  14415 

Paronycliia  fastigiata  (Raf.)  Fern.,  (1997)  Grund, 
S.R1975 

*Saponaria  officinalis  L.,  (2003)  Isaac,  J.A.  1 661 3; 
Europe 

*Silene  latifolia  Poir.,  (2003)  Isaac,  J.A.  16626; 
Europe 

Silene  steliata  (L.)  Alton  f,  (2003)  Isaac,  J.  1 71 36 

Silenevirginica  L,(1996)  Isaac,  B.L.;  Isaac, J.A.8865 

*Stellaria  graminea  L,  (2003)  Isaac,  J.A.  16398; 
Europe 

Steliaria  longifolia  Muhl.  ex  Willd.,  (1992) 

Haywood,  M.J.  59 

"Steliaria  media  (L.)  Vill.,  (2003)  Isaac,  J.A.;  Isaac, 
B.L.  1581 8;  Europe 

Steilaria  pubera  Michx,,  (1 955)  Henry,  L.K.;  Buker, 
W.E. 

CELASTRACEAE 

*Celastrus  orbicuiatus  Thunb.,  (2003)  Coxe,  R.; 
Japan 

Euonymus  atropurpurea  Jacq.,  (2003)  Isaac,  J.A.; 

Coxe,  R.  16296 

CHENOPODIACEAE 

Clienopodium album  L.vat.  missouriense  {Ae\\er\) 

I.J.  Bassett  &  C.W.  Crompton,  (1 954)  Henry, 

L.K.;  Buker,  W.E, 

*Cfienopodium  ambrosioides  L,  (1984)  Thomp- 
son, S.A.;  Nishida,  J. H.2042;Tropic  America 

*Chenopodium  botrys  L.,  (1955)  Buker,  W.E. ; Europe 

CISTACEAE 

Lechea  racemulosa  Michx., (1 995)  Isaac,  B.L.; Isaac, 
J,A,  7149 

CLUSIACEAE 

l-lypericum  gentianoides  (L,)  B.S.R,  (1951)  Henry, 
L.K.;  Buker,  W.E. 

hlypericum  hypericoides  (L.)  Crantz,  (1951)  Henry, 

L.K.;  Beer,  RH. 

l-lypericum  mutilum  L.,(1959)  Henry,  L.K.; Beer,  EH. 

*hlypericum perforatum  L.,(2003)  lsaac,J.A. 16185; Europe 

l-lypericum  prolificum  L.,  (2003)  Isaac, J, A.  16147 
hlypericum  punctatum  Lam,,  (1993)  Haywood, 

M.J,120 

COMMELINACEAE 

Commelina  communis  L.,  (1993)  Haywood,  M.J. 
133 

CONVOLVULACEAE 

Calystegia  sepium  (L.)  R.  Br.,  (1 95 1 )  Henry  L.K.;  Beer, 
RH. 

Calystegia  silvatica  (Kit.)  Griseb.,(2003)  Isaac,  J.A. 
16611 

Calystegia  spithamaea    (L.)    Pursh,  (1994) 

Haywood,  M,J,  470 

*Convulvulus  arvensis  L.,  (1896)  Hoge,  M.K.; Europe 

/pomoeaponduraro(L.)G.Mey,(l 958)  Buker, W.E. 

CORNACEAE 

Cornus  alternifolia  L.L,  (1995)  Isaac,  B.L.;  Isaac, J.A. 

7091 

Cornus  amomum  P.  Mill.,  (1 995)  Isaac,  B.L.;  Isaac, 

J.A.  75 14 

Cornus  florida  L.,(2003)  Isaac,  B.L.;  IsaacJ.A.  15819 

Cornus  racemosa  Lam.,  (2003)  Isaac,  J.;  Haywood, 

M.J.;  Coxe,  R.;  Brandburn,  M.  1 7229 

Wyssa sy/vaf/caMarsh.,(l  951)  Henry  L.K.; Beer,  RH. 
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CRASSULACEAE 

Penthorum  sedoides  L.  (2003)  Isaac,  J.A.  1 6588 

Sedum  ternatum  Michx.,  (1996)  Isaac,  B.L,:  Isaac, 

J.A.  8873 

CUCURBITACEAE 

Echinocystis  lobata  (Michx.)  Torr.  &  Gray,  (1950) 

Henry,  L.K.;Beer,  F.H. 

Sicyos  angulatus  L.,  (2003)  Isaac,  J.;  Coxe,  R.; 
Bradburn.M.  17216 

CUSCUTACEAE 

Cuscuta  groiKwii  Willd.  ex  J.A.  Schultes,  (1984) 

Thompson,  S.A.;  Nishida,  J.H,  2046 

CYPERACEAE 

Liiicx  albicdDS  Willd.  ex  Spreng.  var.  albicans., 

(1950)  Henry,  L.K.;  Beer,  F.H, 

Carex  albursina  Sheldon,  (1996)  Isaac,  B.L.;  Isaac, 

J.A.  8869 

Carex  amphibola  Steud.,  (1967)  Duman,  M.G. 

Carex  appalachica  J.  Webber  &  RW.  Ball,  (2003) 

Isaac,  J.A.;  Isaac,  B.L.;  Isaac,  H.R.  16107 

Carex blanda  Dewey, (2003)  Isaac,  J.A.  16305 

Carex  bromoides  Schkuhr  ex  Willd.,  Bell  180 

Carex  bushii  Mackenzie,  Bell  192 

Carex  cephaloidea  (Dewey)  Dewey,  (2003)  Isaac, 
J.A.  16379 

Carex cephalophora  MuhI.ex  Willd.,(1993)  Isaac, 

J.A.  45 12 

Carex commun/s  Bailey,  (2003)  lsaac,J.A.;lsaac,  B.L; 

Morton,  CM.  15800 

Carex conjuncta  Boott,  (2003)  Isaac,  J.A.  16303 

Carex  cristatella  Britt.,(1993)  Isaac,  J.A,  4379 

Carex debllis  Michx.  var.  rudgei  Bailey,  Bell  181 

Corex  c//g/fo//i  Willd.,  Bell  190 

Carex  frankii  Kunth,  (1995)  Isaac,  B.L;  Isaac,  J.A. 

7512 

Carex gracilescens  Steud. ,(1951)  Henry, L.K.;Beer, 
RH. 

Carexgranu/cJf/s  MuhI.ex  Willd.,  (2003)  Isaac, J.A. 

16331 

Carex hirsutella  Mackenzie, ( 1 995)  Isaac,  B.L.; Isaac, 

J.A.  7519 

Carex  hirtifolia  Mackenzie,  Bell  243 

Carex  hitchcockiana  Dewey,  Bell  1 66 

Carex  inturvescens  Rudge,  Bell  179 

Carex laevivaginata  {KiJikenth.)  Mackenzie,  (1951) 

Henry,  L.K.;  Beer,  RH. 

Carex  laxiculmis  Schwein.  var.  copulata  (Bailey) 

Fern.,(1951)  Henry,  L.K.;  Beer,  RH. 

Carex/ax/7/oro  Lann.,(1951)Henry,LK.;Buker,W.R. 

Carex /ucorum  Willd.  ex  Link,  (1997)  Grund  1852 

Carex  lupulina  MuhI.ex  Willd.,  Bell  273 

Carex/unda  Wahlenb.,(2003)  Isaac,  J.A.  16368 

Carex nornialis  Mackenzie,  ( 1 995)  Isaac,  B.L.; Isaac, 

J.A.  7092 

Carex  oligocarpa  Schkuhr  ex  Willd.,  Duman,  M.G. 

Carex  pensylvanica  Lam.,  (1995)  Grund,  S.R; 

Novak,J.  1029 

Carex plantaginea  Lam.,  (2003)  Isaac,  J.A  15875 

Carex  platyphylla  Carey,  (2003)  Isaac,  J. A.;  Isaac, 

B.L;  Morton,  CM.  15810 

Carex  prasliia  Wahlenb.,  (1951)  Henry,  L.K.;  Beer, 

RH. 

Carex  rosea  Schkuhr  ex  Willd.,  (1 995)  Isaac,  B.L.; 

Isaac,  J.A.  7096 

Carex 5Copof/«  Schkuhr  ex  Willd.,  (2003)  Isaac,  J.A. 

16372 

Corex5porgan;o/de5  MuhI.ex  Willd.,  (1997)  Grund, 

S.R  1831 

Carex  squarrosa  L.,  Bell  274 

Xarex  stipata  Muhl.  ex  Willd.  var.  stipata,  (2003) 

Isaac,  J.A.  15982;  Europe 

Carex  swaiiii  (hern.)  Mackenzie,  (2003)  Isaac,  J.A. 

16585 

Carex  torta  Boott  ex  Tuckerman,  (1952)  Henry, 

L.K.;Buker,W.E. 

Carex  tribuloides  Wahlenb.,  (1952)  Henry,  L.K.; 

Beer,RH. 

Carex  vulpinoidea  Michx.,  (1995)  Isaac,  B.L.;  Isaac, 

J.A.  7500 

Carex  willdenowii  Schkuhr  ex  Willd.,  Bell  250 

Carex  woodii  Dewey,  (1 998)  Grund,  S.R  1 897 

Cyperus  bipartitus  Torr.,  (1921)  Jennings,  O.E.;  Jen- 

nings, G.K.;et  al. 

Cyperus  esculenius  L.,  Donley  95 

Cyperus  flavescens  L.,  (1984)  Thompson,  S.A.; 

Nishida,  J.H.  201 3 

Cyperus  strigosus  L.,  (2003)  Isaac,  J.A.  16567 
Eleocharts  obtusa  (Willd.)  J.A.  Schultes,  (2003) 

IsaacJ.A.  16195 

Sarpuscyper,nus  (L.)  Kunth,  (1955)  Buker.W.E. 

Scirpus  georgianus  Harper,  (2003)  Coxe,  R. 

Scirpus  hattorianus  Makino,  (2003)  Isaac,  J.A. 

16570 

Scirpus  polyphyllus  Vahl,  Lohr  1 60 

DIOSCOREACEAE 

Dioscorea  villosa  L.,  (1996)  Isaac,  B.L.;  Isaac,  J.A. 

8863 
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DIPSACACEAE 

*Dipsacus  fullonum  L,  (2003)  Isaac,  J.A,  16629; 
Exotic 

ELAEAGNACEAE 

^Elaeagnus  umbellata  Thunb.,  (2003)  Isaac,  J.A.; 
Isaac,  Bl.  15820;  Asia 

ERICACEAE 

Epigaea  repens  L.,  (1951)  Buker.W.E. 

Gaultheria  procumbens  L.,  (1950)  Henry,  L.K.; 

Buker,W.E. 

Gaylussacia  baccata  (Wangenh.)  K.  Koch,  (2004) 

Isaac,  J.A.  17375 

Kalmia  latifolia  L.,  (1951)  Henry,  L.K.;  Beer,  F.H. 

Oxydendrum  arboreum  (L.)  DC,  (2004)  Isaac,  J.A. 

17638;G5:S3S4 

Rhododendron  maximum  L,  Bell  580 

Rhododendron     periclymenoides     (Michx.) 

5hinners,(2004)  Isaac,  J.A.  17377 

Vaccinium  corynibosum  L.,(1907)  Jennings,  O.E. 

Vaccinium  pallidum  Alton,  (2002)  Isaac,  J. A.; 

Takacs,M.  14402 

Vaccinium  stamineum  L., (2002)  Isaac, J.A.;Takacs, 

M.  14404 

EUPHORBIACEAE 

Acalypha rhomboidea  Rdi.,{]992)  haywood,M.\-\. 
404 

Acalypha  virginica  L.,(1993)  Haywood,  M.J.  21 1 

Chamaesyce  maculate  (L.)  Small,  (1955)  Buker, 
W.E. 

Chamaesyce   nutans    (Lag.)    Small,    (1993) 

Haywood,  M.J.  1  70 

Euphorbia  commutata  Engelm.,  (1997)  Grund, 

S.P.;  Gray,  A.;  Folman,  J.;  Gardner,  M.  1 820 

Euphorbia  corollata  L.,(2003)  Isaac,  J.A.  16390 

FABACEAE 

Amphicarpaea  bracteata  (L.)   Fern.,  (1984) 

Thompson,  S.A.;  Nishida,  J.H.;  Bier,  C.W.  1 945 

Apios  amencana  Medik.,  (1993)  Haywood,  M.J. 
159 

Cercis  canadensis  L.,  (2003)  Isaac,  J. A.;  Isaac,  B.L. 

15821 

Cfiflmaecr/stan/ct/fOAis(L.)Moench,(1953)  Buker, 

W.E. 

*Coronilla  varia  L.,  (1 995)  Isaac,  B.L.;  Isaac.J.A.  7505; 
Europe 

Desmodium  canadense  {i.)  DC.,  (1993)  Haywood, 

M.J.194 

Desmodium  glutinosum  (Muhl.  Ex  Willd.)  Wood, 

(2003)  IsaacJ.A.  16349 

Desmodium  marilandicum  (L.)  DC., (1966)  Buker, 
W.E. 

Desmodium nudiflorum  (L.)  DC.,(1951)  Henry,L.K.; 

Beer,  F.H. 

Desmodium paniculatum  (L.)  DC,  (2003)  IsaacJ.A. 
17156 

Desmodium perplexum  Schub.,(1993)  Haywood, 
M.J.  157 

Desmodium  rotundifolium  DC, (1 954)  Henry,  L.K.; 

Buker,  W.E. 

Gleditsia  triacanthos  L.,  (2004)  Isaac,  A. A.  1  7508 

Gymnocladus  dioicus  (L.)  K.  Koch,  Donley  1 60 

*Lathyrus  sylvestris  L,  (1 995)  Isaac,  B.L;  IsaacJ.A. 
7485;  Exotic 

Lespedeza  hirta  [l)  Hornem.,  (1974)  Buker,  W.E. 

Lespedeza  procumbens  Michx.,  (1921)  Jennings, 

O.E.;  Jennings,  G.K.;et  al. 

Lespedeza  repens  (L.)  W.  Bart.,  (1 954)  Henry  L.K.; 

Buker,W.E. 

Lespedeza  violacea  (L.)  Pers.,  (1 969)  Buker,  W.E. 

Lespedeza  virginica  (L.)  Britt,  Lohr  1 74 

*Lotus  corniculatus  L.  (2003)  Isaac,  J.A.  16176; Europe 

*Medicagolupulma  L.,(1995)  Isaac  B.L.;  IsaacJ.A. 
7495;  Eurasia 

*Medicago  sativa  L.,(1958)  Buker,  W.E.;  Eurasia 

*Melilotus  officinalis  (L.)  Lam.,  (2003)  Isaac,  J.A. 
161  13;Eurasia 

Robinia  pseudoacacia  L.,  (2003)  Isaac  J.A.  16039 

Senna  hebecarpa  (Fern.)  Irwin  &  Barneby,  (2003) 

IsaacJ.  17153 

Senna  marilandica  (L.)  Link,  (1951)  Henry,  L.K.; 

Beer,RH.;G5:S1 

*fr;ro/;umaureL;mPollich,(2003)  IsaacJ.A.  16324; 
Eurasia 

*Trifollum  campestre  Schreb.,  (2003)  Isaac,  J.A. 
15988;  Europe 

*Trifolium  hybndum  L.,  (1985)  Thompson,  S.A.; 
Nishida,  J. H.2351;Eura5ia 

*Trifolium  pratense  L.,(1995)  Isaac  B.L;  Isaac  J.A. 
7496;  Europe 

*Trifolium repens  L,i2003)  IsaacJ-A.  161 17; Europe 
Vicia  caroliniana  Walt.,  (1 994)  Haywood, M.J. 446 

*Viciacracca  L.,(1896)  Hoge.M.K.;  Eurasia 

*Woa  w7/oso  Roth,  (2003)  Isaac  J.A.  1 6401 ;  Europe 

FAGACEAE 

Castanea  dentata  (Marsh.)  Borkh.,  (2003)  Isaac, 

J.A.  16586 
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Fagus  grandifotia  Ehrh.,  (2004)  Isaac,  J,A.  1 7633 

Quercus  alba  L,  (1 985)  Thompson,  S.A.  2435 

Ouercu5 b/co/ofWilld.,  (1921)  Dickey,S.S. 

Quercus  coccinea  Muenchh,,  (1954)  Henry,  L.K.; 

Buker,W,E. 

Quercus /mfc)r/car;oMichx.,(2003)lsaac,J.A.  16159 

Quercus  muehlenbergii  Engelm.,  (1984)  Thomp- 
son, S.A.;  Nishida,  J.H.;  Bier,  C.W.  2002 

Quercus  pnnus  L.,  (1991)  Isaac,  J.A.  3647 

Quercus  rubra  L.  (1 985)  Thompson,  S.A.  2432 

Ouer<:ussfe//araWangenh.,(1948)Bryner,C.L.501 

Quercus  velutma  Lam.,  (1985)  Thompson,  S.A. 

2434 

Quercus xleana  Nutt. (pro  sp.),(  1948)  Bryner,C.L. 

502 

FUMARIACEAE 

Corydalis  aurea  Willd.,  (1 996)  Haywood,  M.J.  634 

Corydalis  flavula  (Raf.)  DC,  (2003)  Isaac,  B.L.;  Isaac, 
J.A.  15827 

Dicentra  canadensis  (Goldie)  Walp.,  (2003)  Isaac, 

B.L.;  Isaac,  J.A.  15844 

Dicentra  cucullaria  (L.)  Bernh.,  (2003)  Isaac,  B.L.; 

Isaac,  J.A,  15858 

GENTIANACEAE 

Gentiana  andrewsii  Gf'iseh.  var.andiewsii,  (2003) 
Coxe,  R,;  Block,  R.;  Bradburn,  M. 

Gentiana clausa  Raf.,(1954)  Henry, L.K.;Buker,W.E. 

Obolariavirginica  L.,(1952)  Henry, L.K.;Buker,W.E. 

Sabatia  angularis  (L.)  Pursh,  (1998)  Grund,  5.R 

2061 

GERANIACEAE 

'Geranium columbinum  L.,(l 993)  Isaac, J. A. 4505; 
Europe 

Geraniufv  maculatum  L.,  (2003)  Isaac,  J. A.;  Isaac, 

B.L  15838 

"Geranium  sibincum  L.,  (1984)  Thompson,  S.A.; 
Nishida,  J.H.,  Bier,  C.  1954;  Eurasia 

"Geranium  thuiibergii  Sieb,  &  Zucc.  ex  Lindl.  & 
Paxton,  (1984)  Thompson,  S.A.;  Nishida,  J.H. 

2007;  Exotic 

GROSSULARIACEAE 

l^ibes  cynosbati  L.,  (2003)  Isaac,  J.A.  1 6334 

'Ribes  rubrum  L.,  Rhoads,  A.;  Eurasia 

HALORAGRACEAE 

Myriophyilum  heteropliyHum  Michx.,(2003)  Coxe, 

R.;G5:S1 

HAMAMELIDACEAE 

l-iamamelis  vnginiana  L.,  (2004)  Isaac,  J.A.  17635 

HIPPOCASTANACEAE 

Aescuius  flava  Alton,  (2003)  Isaac,  J.A.;  Isaac,  B.L.; 

Morton,  CM.  15811 

Aescuius  glabra  W\M.,{2003)  Isaac,  J.A.  15883 

HYDRANGEACEAE 

Hydrangea arborescens  L.,(2003)  Isaac,  J.A.  16366 

"Philadelphus  coronarius  L,  (1896)  Hoge,  M.K.; 
Eurasia 

HYDROPHYLLACEAE 

Hydrophyllum  appendiculalum  Michx.,  (1995) 

Isaac,  B.L,;  Isaac,  J.A.  71 83 

Hydrophylluiv  canadense  L.,  (1995)  Isaac,  B.L.; 

Isaac,  J.A,  71 64 

Hydrophyllum  macropiiytlum  Nutt.,  (2003)  Isaac, 

J.A,  15882;  G5:S1 

Hydrophyllum  virginianum  L„  (1996)  Isaac,  B.L.; 

Isaac,  J.A.  8846 

Phaceliapurshii  Buckl„(2003)  Isaac,  J.A,  16040 

IRIDACEAE 

/risc/75faf(j  Alton,  (2004)  Isaac,  J.A.  1  7380;  G5:S1 

Irispseudacorus  L.,(2003)  Isaac,  J.A.  16193 

Sisyrinchium  angustitolium  R  Mill.,  (1993)  Isaac, 

J.A, 4377 

JUGLANDACEAE 

Carya  alba  il)  Nutt,  ex  Ell,,  (1921)  Jennings,  O.E. 

Carya  cordiformis  (Wangenh.)  K.  Koch,  (1993) 

Haywood,  M.J.  197 

Coryog/obra  (P.Mill.)Sweet,(l 905)  Jennings,0,E. 

Garya  avails  (Wangenh.)  Sarg.,  (1954)  Henry, L.K.; 

Buker,W,E, 

Carya  ovafo(R  Mill.)  K.Koch,  (1921)  Jennings,  0,E. 

Juglans  cinerea  L,  (2003)  Isaac,  J.A.  1 6392 

Juglans  nigra  L.,  (1 95 1 )  Henry,  L.K.;  Beer,  RH. 

JUNCACEAE 

Juncus  acuminatus  Michx.,  (2003)  Coxe,  R.; 

Bradburn,  M, 

Juncusellusus  L.var.py/oe/(Laharpe)  Eern.&Wieg., 

(1954)  Henry  L.K.;Buker,W.E. 

Juncus  effusus  L  var.  solutus  Fern.&  Wieg,,  (2003) 

Isaac,  J.A.  16190 

Juncus  marginatus  Rostk., (1 95 1 )  Henry  L.K,;  Beer, 
E,H, 

Juncus  fenu/s  Willd.,  (2003)  Isaac,  J.A.  16307 

Juncus  torreyi  Coville,(2002)  Paluh,  A,T  1 

Luzula acuminata  Rai., 0996)  Isaac, B,L,; Isaac, J, A. 

Luzula  echinata  (Small)  EJ.  Herm.,  Bell  422 
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Luzula  multiflora  (Ehrh.)  Lej.,  (1996)  Isaac,  B.L.; 

l5aacJ.A.8887 

LAMIACEAE 

Agastache  nepetoides  (L.)  Kuntze,  (1975)  Buker, 
W.E. 

Blephilia  hirsuta  {Putsh)  Benth.,(1995)  Isaac,  B.L.; 

Isaac,  J.A.  7520 

*Clinopodium  vulgare  L.,  (2003)  IsaacJ.A.  1 6370; 
Europe 

Co///nson/acanadens/sL.,  (1984)  Thompson, S. A.; 

Nishida,J.H.;Bier,C.W.  1992 

Cunila  origanoides  (L.)  Britt.,  (1951)  Henry,  L.K.; 

Beer,F.H. 

*Glechoma  hederacea  L.,  (1996)  Isaac,  J. A.;  Isaac, 
B.L.  8840;  Eurasia 

Hedeoma pulegioides  (L.)  Pers.,  (1 994)  Thompson, 

SA;Raw!ins,J.E.  11731 

Isanthus  brachlatus  (L.)  B.5.P.,  1 92 1 )  Jennings, O.E. 

*Lamium  amplexicaule  L.,  (1 996)  Haywood,  MJ. 
631;Eurasia 

*Lamium maculatum  L.,(1947)  Henry,LK.;Eurasia 

*Lamium  purpureum  L.,  (2003)  Isaac,  J. A.;  Isaac, 
Bl.;  Morton,  CM.  1 5802;  Eurasia 

*Leonurus  cardiaca  I.,  (1 995)  Isaac,  BT,;  IsaacJ.A. 
7481;Asia 

Lycopus  americanus  MuhI.ex  W.  Bart.,  (1 984)  Th- 
ompson, S.A.;  Nishida,  J.H.  2026 

Lycopus  uniflorus  Michx.  var.  uniflorus,  (1993) 

Haywood,  M.J.  154 

Lycopus  virginicus  L,  (2003)  Isaac,  J.A.  1 6572 

Meehania  cordata  (Nutt.)  Britt,  Bell  619;G5:S1 

Mentha  arvensis  L.,(1950)  Henry,  L.K.;  Buker, W.E. 

*Menthax piperita  L.  (pro  sp.),  (1951)  Henry  L.K.; 
Beer,  RH.;  Eurasia 

*Mentha  spicata  L,  (1 95 1 )  Henry  L.K.;  Beer,  RH.; 
Europe 

Monardadinopodia  L.,(2003)  IsaacJ.A.  16388 

Monarda  fistulosa  L.,  (1 995)  Isaac  B.L.;  Isaac  J.A. 
7538 

Monarda  media  Willd.,  (1 907)  Jennings,  O.E. 

*Nepeta  cataria  L,(1954)  Henry,  L.K.;  Buker, W.E.; 
Europe 

Prunella  vulgaris  L.  ssp.  lanceolata  (W,  Bart.) 

Hulten,  (1995)  Isaac  B.L.;  Isaac  J.A.  7529 

Pycnanthemum  incanum  (L.)  Michx.,  (1951) 

Henry,  L.K.;  Buker, W.E. 

Pycnanthemum  tenuifolium  Schrad.,  (1951) 

Henry,  L.K.;  Buker,  W.E, 

Salvia  lyrata  L,  (2003)  Isaac,  J.A.  1 6048 

Scutellaria  incana  Biehler,  (2003)  IsaacJ.A.  1 6579 

Scutellaha  lateriflora  L.,  (1984)  Thompson,  5. A.; 

Nishida, J.H. 2077 
Scutellaha  nervosa  Pursh,  (2003)  IsaacJ.A.  1 6332 

Scutellaria  saxatilis  Riddell,  (2003)  Isaac,  J.; 

Haywood, M.J.;CoxcR.;Brandburn,M.  17230; 

G3:S1 

Stac/iys  n(;fta///7Schuttlw. ex.  Benth.,  (2003)  Isaac, 

J.;Coxe,R.;Bradburn,  M.I  7214 

Stachys  tenuifolia  Willd.,  (2003)  Isaac,  J,;  Coxe,  R.; 
Bradburn,M.  17223 

Teucrium  canadense  L,  (1 993)  Haywood, M.J.  1 27 

Trichostema  dichotomum  L,  (1 921 )  Dickey  S.S. 

LAURACEAE 

Lindera benzoin  (L.)  Blume,(2003)  IsaacJ.A.;  Isaac 

B.L.;  Morton,  CM.  15799 

Sassafras  aibidum  (Nutt.)  Nees,  (1 995)  Isaac  B.L.; 

Isaac  J.A.  7095 

LEMNACEAE 

Lemna  minor  L,  (2003)  Isaac,  J.A.  1 6402 

LILIACEAE 

Allium  canadense  L, {2003)  IsaacJ.A.  16132 

Allium  cernuum  Roth,  (2003)  IsaacJ.A.  16583 

/\//;umrr/coccum  Aiton,(1996)  Haywood, M.J. 41 1 

M///umwneo/eL.,  (2003)  Isaac  J.A.  161 39;  Europe 

Clintonia  umbellulata  (Michx.)  Morong,  Bell  377 

Xonvallariamajalis  L.,(1896)  Hoge,M.K.;  Europe 

fryr/iron;uma/b/(iumNutt.,(1 993)  Haywood, M.J. 

77;G5;S3 

Erythronium  americanum  Ker-Gawl.,(2003)  Isaac 
J.A.;  Isaac,  B.L.  15832 

*Hemerocallis  fulva  (L.)  L.,  (2003)  Isaac  J.  16317; 
Asia 

*h'yac/nf/ius onenfo//5L., (1941)  Henry, L.K.;  Exotic 

Hypoxis  hirsuta  (L.)  Coville,  Sebben 

Lilium  superbum  L.,  (2003)  Coxe,  R.;  Bradburn,  M. 

Maianthemum  racemosa  (L.)  Link, (2003)  J.A.Isaac 

16023 

Medeola  virginiana  L.,(1993)  lsaac,J.A.4367 

*Norcissus  poeticus  L.,  (1 896)  Hoge,  M.K.;  Europe 

*Ornithogalum  umbellatum  L,  (1995)  Isaac,  B.L.; 
IsaacJ.A.  71 82;  Europe 

Polygonatum  biflorum  (Walt.)  Ell.  var.  com- 
mutatum  (J.A.&  J.H.Schultes)  Morong 

{(1975)  Buker, W.E. 

Polygonatum  pubescens  (Willd.)  Pursh,  (1996) 
Isaac  B.L;  IsaacJ.A.  8899 

Prosartes  lanuginosa  (Michx.)  D.Don,  (1970) 

Buker,  W.E.;  [Disporum  lanuginosa  (Michx.) 
Nichols.] 
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Trillium  erectum  L,  (2003)  Isaac,  B.L,;  Isaac,  J. A. 
15854 

Jnllium  grandiflonin)  (Michx,)  Salisb.,(2O03)  Isaac, 

J.A.;  Isaac,  B.L;  Morton,  CM.  1 5807 

Trillium  nivale  Riddell,  (1 997)  Grund,  5.P.; Gray,  A.; 

Folman,  J.;  Gardner,  M.  1 8 1 8;  G4:S3 

Trillium  sessile  L.  (2003)  Isaac,  J.A.; Isaac,  B.L.;  Mor- 
ton, CM,  15808 

Uvularia  grandiflora  Sm.,  (2003)  Isaac,  J. A.;  Isaac, 
B.L.  15841 

[Ivulana perfoliate]  L.,(1993)  Haywood, M.J.  79 

LIMNANTHACEAE 

FloerkeaproserpinacoidesWiM., {2003)  Isaac, J, A.; 

Isaac,  B.L.  15830 

LINACEAE 

Linum  virgiiilanuni  L,,(1951)  Henry  L.K.;Beer,F.H. 

LYTHRACEAE 

Cuphea  viscosissima  iacq.,{]99])  Isaac, J. A. 3674 

*Lythrum  salicana  L.,  (1 993)  Haywood,  M.J,  151; 
Europe 

MAGNOLIACEAE 

Linodeiklron  lulipilera  L.,  (1996)  Isaac,  B.L.;  Isaac, 
J.A.8868 

Magnolia  acuminata  (L.)  L.,  (1904)  Jennings,  O.E. 

MALVACEAE 

*Abutilon  theophrastii  Medik,,  (1 95 1 )  Henry,  L.K.; 
Beer,  F.H.;  Asia 

*Hibiscus  trionum  L.,  (1984)  Thompson,  S.A.; 
Nishida,J.H.  2044;  Europe 

*Malva  moschata  L.,  Lohr;  Europe 

*/Vfa/raneg/ecfoWallr.,Lohr  260;  Eurasia/ N.Africa 

*Sida  spinosa  L„  (1951)Henry,  L.K.;  Beer,  F.H,; 
Tropics 

MELASTOMACEAE 

Rhexia  virginica  L.  (2003)  Isaac,  J.A.  1 71 50 

MENISPERMACEAE 

Menispeimum  Lonadense  L.,  (2003)  Isaac,  J.A, 
16339 

MOLLUGINACEAE 

"Mollugo  verticillata  L., (1 95 1 )  Henry  L,K.;Beer, RH.; 
Tropic  America 

MONOTROPACEAE 

Monotropa  liypopithys  L,  (2004)  Isaac,  J.A.  1 7653 

Monotropa  uniflora  L.,(2003)  Isaac,  J.A.  16414 

MORACEAE 

Madura ponvfeuj  (Raf.)  Schneid.,(2003)  Isaac,  J.A. 

16316 

*Morusalba  L.,(1951)  Henry,  L.K.;  Beer,  RH.;  Asia 
Moras  rubra  L.,(1996)  Isaac,  B.L;  Isaac,  J.A.  8864 

OLEACEAE 

Chionanttieus  virglnicus  L,,  (1896)  Hoge,  M.K. 

Fraxinus  americana  L.  (2003)  Isaac,  J.A.  1 6403 

Fraxinus  nigra  Marsh.,  Bell 

*Syrlnga  vulgaris  L.,  (1896)  Hoge,  M.K.;  Europe 

ONAGRACEAE 

Circaea  lutetiana  L.  ssp.  canadensis  (L.)  Aschers.& 

Magnus,  (1 996)  Haywood,  M.J.  620 

Epilobium  coloratum  Biehler,  (1984)  Thompson, 

5.A,;Nishida,J.H.2043 

Gaura  biennis  L.,  (1993)  Haywood,  M.J.  179 

Ludwigia  alternifolia  L.,  (2003)  Isaac,  J.A,  1  7 1 49 

Ludwigia  palustris  (L.)  Ell.,  (2003)  Coxe,  R.; 
Bradburn,M. 

Oenothera  biennis  L,  (2003)  Isaac,  J.A.  16605 

Oenothera  fruticosa  I.,  (1 896)  Hoge,  M.K. 

Oenothera  parviflora  L,  Donley,  B.R 

Oenothera  perennis  L,,  (1994)  Haywood,  M.J.  468 

ORCHIDACEAE 

,'^p/ec;(ru/M /jyeffw/e  (Muhl,  ex  Willd.)  Torr.,  (1 997) 

Shriver,  J.S.;  Shriver,  A.;  Smith  C.  868;  G5:S3 

Cypnpedium  acaule  Alton,  (1 922)  Dickey,  S.S. 

Goodyera  pubescens  (Willd.)  R.  Br.  ex  Alton  f., 

( 1 997)  Shriver;  J.5.;  Shriver,  A.;  Smith,  C  867 

Isotria  rnedeoloides  (Pursh)  Raf.,  (1922)  Bright,  J. 

Isotria  verticillata  Raf.,  (1 922)  Dickey  S.S. 

/  iparis  liliilolia  (L.)  L.C  Rich,  ex  Ker-GawL,  (1 995) 

Isaac,  B.L.;  Isaac,  J.A.  71 59 

Platanthera  lacera  (Michx.)  G.  Don,  (2003)  Isaac, 

J.A.;Coxe,R.  16292 

Platanthera  orbiculata  (Pursh)  LindL,  (1953) 

Krou5e,D.H. 

Spiranthes  cernua  (L.)  L.C  Rich.,  Lohr,  W.N. 

Spiranthes  lacera  (RaL)  Raf.var.  grac/to  (Bigelow) 

Luer,  (2004)  Isaac,  J.A.;  Smith,  C  1 8488 

Spiranthes  ochroleuca  (Rydb.)  Rydb.,(l  969)  Buker, 

W.E. 

Spiranthes  ovalis  LindL,  (2003)  Isaac,  J.;  Coxe,  R.; 

Bradburii,M.  17225 

OROBANCHACEAE 

Conopholis  americana  (L.)  Wallr.  L,  (2003)  Isaac, 
J.A.  16165 

Epifagus  virginiana  (L)  W.  Bart.,  (1 969)  Buker, W.E. 
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Orobanche  uniflora  L.,(l  996)  Isaac,  B.L.;  Isaac,  J.A, 

8871 

OXALIDACEAE 

Oxa//s  ci;7/en;7  Jacq,,  (2003)  Isaac, J.A.  16376 

Oxalisgrandis  Small,  (2003)  Isaac,  J.A.  16326 

Oxalis  stricta  L.,  (1 993)  Haywood,  M.J.  1 00 

Oxalis  violacea  L.,  (1 996)  Haywood,  M.J,  629 

PAPAVERACEAE 

Xheliclonium  majus  L.,  (1 994)  Haywood,  M.J. 426; 
Europe 

SangulnariocanadensisL, (2003)  lsaac,J.A.;lsaac, 

B.L  15855 

PASSIFLORACEAE 

Passiflora  lutea  L.,  (2003)  Isaac,  J.;  Coxe,  R.; 

Bradburn,M.17221;G5:S1 

PHYTOLACCACEAE 

Phytolacca  amencana  L.,  (1993)  Haywood,  M.J. 
308 

PLANTAGINACEAE 

P/onrogocJf75foraMichx.,(1954)  Henry,L.K.;Buker, 
W.E. 

*Plantago  lanceolata  L,  (1996)  Isaac,  B.L.;  Isaac, 
J.A.  8900;  Europe 

*Plantago  major  L.,  (1984)  Thompson,  S.A.; 
Nishida,  J. H.  2050;  Europe 

Plantago  rugelu  Dene..  (2003)  Isaac,  J.A.  1 6399 

Plantagovirginica  L.,(1975)  Buker.W.E. 

PLATANACEAE 

Platanusocadentalis  L.,(1995)  lsaac,B.L.;lsaac,J.A. 

7491 

POACEAE 

*Agrostts  gigantea  Roth,  (2003)  Isaac,  J.A. ;  Coxe, 
R.  16285;  Europe 

Agrostis  perennans  (Walt.)  Tuckerman,  (1994) 

Thompson,  S.A.;  Rawlins,  J.E.  1 1 969 

Agrostis  scabra  Wllld.,  Pohl  5922 

Andropogon  virgmlcus  L.,  (1 95 1 )  Henry,  L.K.;  Beer, 
RH. 

*Anthoxanthum  odoratum  L.,  (2003)  Isaac,  J.A. 
15989;  Eurasia 

Aristida  dichotoma  Michx.  var.  dichotoma,  Bell 

334 

*Arrhenathefum  elatius  (L.)  Beauv.  ex  J.  &  C.  PresI, 
(1 995)  Isaac,  B.L.;  Isaac,  J.A.  75 1 6;  Europe 

*Avenafatua  L., (1971)  Buker.W.E.; Europe 
Bromus  ciliatus  L.,  (2003)  Coxe,  R. 

*Bromus  commutatus  Schrad.,  (2003)  Isaac,  J.A. 
16175;Europe 

*Brofvusinermis  Leyss.,(1995)  isaac,B.L.;lsaac,J.A. 
7489;  Europe 

*6romus)opon/CL/sThunb.ex  Murr.,  (1995)  Isaac, 
B.L.;  Isaac,  J.A.  7488;  Eurasia 

Bromus  latigluivis  (Shear)  A.S.  Hitchc,  Fogg 
18323 

Bromus  pubescens  Muhl.  ex  Willd.,  (2003)  Isaac, 

J.A.  16416 

*Bromus  racemosus  L.,  (1985)  Thompson,  S.A.; 
Nishida, J. H.2419;Europe 

*Sromussfer;7/s  L.,  (1996)  Isaac,  B.L.;  Isaac,  J.A.8844; Europe 

Chasmanthiurr]  ladtolium  (Michx.)  Yates,  (2003) 

Coxe,R.;Bradburn,M.;G5:S1 

Cinna  arundinacea  L,  (1984)  Thompson,  5. A.; 

Nishida,  J.H.;  Bier,  C.W.I  987 

*Dacry//sg/omerafaL.,(2003)  lsaac,J.A.;lsaac,B.L.; 
Isaac,  H.R.I  6096;  Europe 

Danthonia  compressa  Austin  ex  Peck,  (2003) 

IsaacJ.A. 16151 

Danthonia  spicata  (L.)  Beauv.  ex  Roemer  &  J.A. 

Schultes,  (2003)  IsaacJ.A.  16352 

Diorrhena  americana  Beauv.,  (2002)  Isaac,  B.L.; 

Isaac,  J.A.  15787;  G4?:S1 

DIchanthelium  acuminatum  (Sw.)  Gould  &  C.A. 

Clark,  (2004)  Isaac,  J.A.  1  7733 

Dichanthelium  boscii  (Poir.)  Gould  &  C.A.  Clark, 

(1995)  Isaac,  B.L.;  Isaac,  J.A.  71 62 
Dichantheiium  clandestinuni  (L.)  Gould,  (1995) 

Isaac,  B.L.;  IsaacJ.A.  7535 

Dichanthelium  commutatum  (J.A.  Schultes) 

Gouid,(2003)  Isaac  J.A.  16409 
Dichanthelium  dichotomum  (L.)  Gould,  (1904) 

Jennings,O.E. 

Dichanthelium  latifolium  (L.)  Gould  &  C.A.Clark, 

(2003)  IsaacJ.A.  16346 
Dichanthelium  Imearifolium  (Scribn.  ex.  Nash) 

Gould, (2004)  IsaacJ.A.  17629 

Dichanthelium  sabulorum  (Lam.)  Gould  &  C.A. 

Clark  var.  r/i/n/um  (A.S.  Hitchc&  Chase)  Gould 

&  C.A.Clark,  (2002)  lsaacJ.A.;Takacs,M.  1441 6 

*Dlgitaria  ischaemum  (Schreb.)  Schreb.ex  Muhl, 

(1984)Thompson,S.A.;Nishida,J.H.2075;Eura5ia 

*Echinochloa  crus-galli  (L.)   Beauv.,  (1993) 

Haywood,  M.J.  1 65;  Eurasia 

*Eleusine  tndica  (L.)  Gaertn.,  (2003)  Isaac,  J.A. 

1661 6;  Old  World  Tropics 
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Elymus  canadensis  L„  (1951)  Henry,  L.K.;  Buker, 
W.E. 

Elymus  hystrix  L,  (2003)  Isaac,  J.A.  1 6299 

*Elymus  repens  (L.)  Gould,  (2003)  Isaac.J.A.  16119; 
Exotic 

Elymus  ripariusWleg.,  {200i)  Isaac,  J.A.  16172 

Elymus  villosus  Muhl.  ex  Willd.,  (2003)  Isaac,  J.A, 

16135 

Elymus  virginicus  L.,  (1951)  Henry,  L,K.;  Buker, W.E. 

/:ragro5r/5specfot!/7/5(Pursh)Steud.,(1941)  Davis, 

H.A.;etal. 

Festuca  subverticillata  (Pers.)  Alexeev,  (2003) 

Isaac,  J.A.;  Isaac,  B.L.;  Isaac,  H.R.  16103 

Glycerla  septentrionalis  A. 5.  Hitchc,  Bell  271 

Qlycena  striata  Ham.)  A.5.Hitchc.,(2003)  IsaacJ.A. 

16192 

*Ho/cus/anofu5L.,  (2003)  IsaacJ.A.  1 61 72;Europe 

Leersia  oryzoides  (L)  Sw.,  (1951)  Henry,  L.K.;  Beer, 
F.H. 

Leersia  virginica  Willd.,  (1984)  Thompson,  S.A.; 

Nishida,  J.H.;  Bier,  C.W.  1999 

*Lolium  perenne  L„  (1995)  Isaac,  B.L.;  Isaac,  J.A. 
7498;  Europe 

*Lolium  pratense  (Muds.)  5.J.  Darbyshire,  (2003) 
IsaacJ.A.;  Isaac  B.L.;  Isaac  H.R.  1 6097;  Europe 

Muhlenbergia  frondosa  (Poir.)  Fern,  Bell  3645 

MuhleiiLx'rgia  schreberi  ].f.Gme\.,{]98A)  Thomp- 
son, S.A.;Nishida,  J, H,  2076 

Panicum  dichotomiflorum  Michx.,(l  984)  Thomp- 

son, S.A.;  Nishida,  J.H.  2045 

Panicum  philadelphicum  Bernh,  ex  Trin.,  (1985) 

Thompson,  S.A.;  Nishida,  J.H.  25 1 6 

'Pennisetum  giaucum  (L.)  R.  Br.,  ( 1 993)  Haywood, 
M.J,  164;  Exotic 

Phalans  arundinacea  L.,  (2003)  Isaac,  J.A,  16309 

*P/i/eum prarenseL., (1954)  Henry, L.K.;  Buker, W.E,; 
Europe 

Pooo/sodes  A. Gray  (1951)  Henry,  L.K.;  Beer,  F.H. 

"Poa  annua  L.,  (1996)  Thompson,  S.A.;  Rawlins, 
J.E.  12466;  Eurasia 

*Poa  compressa  L.,(1993)  Isaac, J, A.4375;  Europe 
Poa  cuspidata  Nutt.,  (2003)  Isaac,  J.A.;  Isaac,  B.L.; 

Morion,  CM.  15805 

*Pooprafens/5  L.,(l  984)  Nishida,  J. H.;Bier,C.W. 709; 
Europe 

Poa  sylveslris  Gray  (1951)  Hetiry  L.K.;  Beer,  RH. 

'Poa  tnvialis  L.  (2003)  Isaac,  J.A.  1 61 98;  Europe 
Schizachynum  scopanum  (Michx.)  Nash,  (1904) 

Jennings,  O.E. 

Schizachyrium  scoparium  (Michx.)  Nash  var. 

scopariuni  (1904)  Jennings, O.E, 

*Seror/o/'ot)er/Herrm.,(1951)  Henry, L.K.; Beer, F.H. ; 
Asia 

*Setana  viridis  (L.)  Beauv.  var  viridis,  (2003)  Isaac, 

J.  16389;  Eurasia 

Sphenopholis  intermedia  (Rydb.)  Rydb.,  (1996) 

Thompson,  S.A.;  Rawlins,  J.E.  12459 

Sphenopholis  nitida  (Biehler)  Scribn,,  (2003)  Isaac, 

J.A.  16160 

Sporobolus  vaginiflorus  ( Forr,  ex  Gtay)  Wood, 

(2003)  Isaac  J.;  Coxe,  R.;  Bradburn,  M.  1  7227 

Tndens  flavus  (L.)  A.S.  Hitchc,  (2004)  Isaac,  J. a. 
18557 

POLEMONIACEAE 

Phlox  divancata  L.,  (1999)  Haywood,  M.J.  607 

Phlox  maculaia  L.  ssp.  mort/tofo.  Wherry 

Phlox paniculata  L.,(2003)  IsaacJ.A.  16607 

Phlox  stolonifera  Sims,  (1952)  Henry,  L.K.;  Buker, 

W.E. 

Polemonium  reptans  L.,(2003)  IsaacJ.A.  161  70 

POLYGALACEAE 

Polygala  sanguinea  L.,  (2003)  Isaac,  J.A.  16639 

Polygala  verticillata  L,  var  verticillata,{]  954)  Henry, 

L.K.;  Buker,  W.E. 

POLYGONACEAE 

*Polygonum  aviculare  L.,  (1 994)  Thompson,  S.A.; 
Rawlins,  J.E.  1 1 730;  Europe 

*  Polygonum  caesphosum  Blume,(2003)  Isaac,  J.A. 
161 89;  Asia 

^Polygonum  convolvulus  L.,  (1954)  Henry,  L.K.; 
Buker,  W.E.;  Europe 

Polygonum  erectum  L.,  (2003)  IsaacJ.A.  16571 

*P'o/ygo/H;m /lyc/ropfper  L.,  ( 1 984)  Thom  pson,  S.A.; 
Nistiida,  J.H.;  Eiei,  C.W.  1 986;  Europe 

Polygonum  hydropiperoides  Michx.,  (2003)  Isaac, 

J.A.  16589 

Polygonum pensylvanicum  L.,  ( 1 984)  Thompson, 

S.A.;  Nishida,  J.H.  2054 

*Polygonum  persicaria  L, ( 1 984) Thompson,  S.A.; 
Nishida,  J.H,  2055;  Europe 

Polygonum  punctatum  Ell.  var.  conlertiflorum 

(Meisn.)  Fassett,  (2003)  Isaac  J.A,  1 6590 

Polygonum  sagittatum  L.,  ( 1 984)  Thom pson,  S.A,; 

Nishida.J.H.;  Bier, C.W.  1975 

Polygonum. scandens  Lvat.scandens, ilOOA)  Isaac, 

J.A.  18515 

Polygonum  viiginianum  L.,(l  998)  Grund,S.R 2048 
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*Rumex  acetosetia  L.,(1996)  Isaac,  B,L;  Isaac,  J.A^ 
8874;  Europe 

*Rumex crispus  L,{2003)  IsaacJ.A.  161 10; Europe 

*Rumex  obtusifolius  L,  (2003)  Isaac,  J^A^  16302; 
Europe 

PORTULACACEAE 

Claytonia  carotlniana  Michx.,  (2003)  Isaac,  J, A.; 

Isaac,  B.L.I  5853 

Claytonia  virginica  L.,  (2003)  Isaac,  J.A.;  Isaac,  B.L.; 

Morton, CM.  15797 

Portulaca  oleracea  L,  (2003)  Isaac,  J.A.  1 6624 

PRIMULACEAE 

Lysimachia  ciliata  L,  (1995)  Isaac,  B.L.;  Isaac,  J.A. 
7525 

Lysimachia  /anceo/aro  Walt., (1 993)  Haywood,  M.J, 

69 

*Lysimachia  nummularia  L.,  (1995)  Isaac,  B.L.; 
IsaacJ.A.  7508;  Europe 

Lysimachia  quadrifolia  L.,  (1 995)  Isaac,  B.L.;  Isaac, 
J.A,  7531 

PYROLACEAE 

Chlmaphila  maculata  {l.)  Pursh,(2004)  IsaacJ.A. 
17654 

Pyrola  americana  Sweet,  (1968)  Buker,W.E. 

RANUNCULACEAE 

Aconitum  unctnatum  L.,  (1932)  Bright,  J.  7641; 
G4:S2 

Actaea  pachypoda  Ell.,  (1969)  Buker,W.E. 

/4ctaeo  racemose/ L.var.racemo5o,  (2003)  IsaacJ.A. 

16575 

Anemone  quinquefolia  L.,  Lohr 

Anemone  virglniana  L.,  (2003)  IsaacJ.A.  16121 

Aquilegia  canadensis  L,(2003)  IsaacJ.A.  15900 

Calthapalustris  Lvai. palustris, Bell  423 

Clematis occidentalis  (Hornem.)  DC.,(1 896)  Hoge, 

M.K. 

Clemiatis  virglniana  L.,  (2003)  Isaac,  J.  1 71 38 

Delphinium  tricorne  Michx.,  (1996)  Isaac,  B.L.; 

Isaac  J.A.  8850 

*Helleborus  viridls  L.,  (1 940)  Baker;  Exotic 

Hepatica  nobills  Schreber  var.  acuta  (Pursh) 

Steyermark,  (2003)  Isaac, B.L.;  Isaac,  J.A.;Mor- 
ton  CM.  15814 

Hepatica  nobilis  Schreber  var.  obtusa  (Pursh) 

Steyermark,  (1952)  Henry  L.K.;  Buker.W.E. 

Hydrastis  canadensis  L.,  (2003)  Isaac,  J.A.  1 6335 

Ranunculus  abortivus  L.,  (2003)  Isaac,  J. A.;  Isaac, 

B.L.;  Isaac,  H.R.  16098 

*Ranunculus  acris  L.,  (1995)  Haywood,  M.J.  561; Europe 

Ranunculus  allegheniensis  Britt.,  (1 996)  Isaac,  B.L.; 

Isaac  J.A.  8909 

*Ranunculusficaria  L.,(2003)  lsaac,J.A.;lsaac,B.L.; 

Morton,  CM.  1 581 2;  Eurasia 

Ranunculus  hispidus  Michx.  var.  hispida,  (2003) 

lsaacJ.A.;lsaacB.L.  15835 

Ranunculus  hispidus  Michx.  var.  nitidus  (Chap- 
man) T.  Duncan,  (1 994)  Haywood,  M.J.  25 

Ranunculus  micranthus  Nutt.,  (2003)  Isaac,  J.A.; 

Isaac  B.L.  15828 

Ranunculus  recurvatus  Poir.,  (1996)  Isaac,  J. A.; 

Isaac  B.L.  8902 

"Ranunculus repens  L, (1995)  IsaacJ.A.; Isaac, B.L. 
71  78;  Europe 

Thalictrumdioicum  L.,(2003)  lsaac,J.A.; Isaac,  B.L, 

15842 

Thalictrum  pubescens  Pursh,  (2003)  Isaac,  J.A. 
16356 

Thalictrum  thalictroides  (L.)  Eames  &  Boivin, 

(2003)  Isaac,  J.A.;  Isaac,  B.L.;  Morton,  CM. 

15815 

RHAMNACEAE 

Ceanothus americanus  L.,(2003)  IsaacJ.A.  16378 

ROSACEAE 

Agnmonia  gryposepala  Wallr,,  (1993)  Haywood, 
M.J.  95 

Agrimonia  parviflora  Alton,  (1951)  Henry,  L.K.; 

Beer,  RH. 

Agrimonia  pubescens  Wallr,,  (1998)  Grund,  S.P. 

2058 

Agnmonia  rostellata  Wallr.,  (2003)  Coxe,  R.;  Isaac 

J,;  Haywood,  M.J. 
Amelanchier arborea  (Michx.f.)  Fern., (2003)  Isaac 

J.A.;  Isaac  B.L.;  Morton,  CM.  1 5806 

Amelanchier stolonifera  Wieg.,  (1 949)  Henry,  L.K. 

Aruncus  dioicus  (Walt.)  Fern,,  (2003)  Isaac,  J.A. 

16178 

Crataegus  crus-gallii  L,  (2003)  Coxe,  R.; Isaac,  J. A.; 
Ernst,  S. 

Crataegus  punctata  ]^cc\.,{20Q?>)  lsaac,J.A.  16020 

Fragaria  virglniana  Duchesne,  (1 994)  Haywood, 
M.J.39 

Geum  aleppicum  Jacq.,  (1993)  Haywood,  M.J.  68 

Qeum  canadense  Jacq.  var.  canadense,  (1995) 

lsaacJ.A.;l5aacB.L.7517 

Geumvernum  (Raf.)Torr.&  Gray  (1996)  IsaacJ.A.; 

Isaac  B.L.  8856 
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Geum  virgitiianiim  L.,  (1950)  Henry,  L.K.;  Buker, 
W.E. 

/Vfc7/u5tofonon(L,)RMill.,(2003)lsaac,J.A,  16417 

'Maluspumila  P.  Mill,  (2003)  Isaac,  J.A.;  Isaac,  B.L. 
15822;  Eurasia 

Physocarpus  opulifolius  (L.)  Maxim,,  (1994) 

Haywood,  M.J.  477 

Potentilla  canadensis  L„(1999)  Haywood, M.J,  05 

Potentilla  norvegica  L.  ssp.  nionspellensis  (L.) 

Aschers.S Graebn.,(l  995)  IsaacB.L.; Isaac, J.A. 

7501 

-"Potentilla  recta  L.,  (1995)  Isaac,  B.L.;  Isaac,  J.A. 
7533;  Europe 

Potentilla  simplex  Michx.,  (1 996)  Isaac,  B.L.,  Isaac, 
J.A,  8896 

PrunusamericanaMafsh., {^95])  Henry, L,K,;Beer. 
F.H. 

*Prunus  avium  (L.)  L„  (2003)  Coxe,  R.;  Bradburn, 
M.;  Eurasia 

Prunus  serotina  Ehrh.,(2003)  Isaac,  J.A.  16027 

Prunus  virginiana  L,,  (1 975)  Buker,  W.E, 

*Rhodotypos  scandens  (Thunb,)  Makino,  (2003) 
Isaac,  J.A.  15977;  Japan 

Rosa  Carolina  L.  var.  Carolina,  (2003)  Isaac,  J. A.; 

Coxe,  R.  16281 

"Rosa  eglanteria  E„  (1992)  Haywood,  M.J.  377; 
Europe 

"RosaniultifloiaJhunb.Gx  Muir„(  1 995)  Isaac, B.L; 
Isaac,  J.A,  7539;  Asia 

Rosapalustns  Marsh.,(1951)  Henry  L.K.; Beer, F,H. 

Rubus  allegheniensis  Porter,  (1997)  Grund,  S.R 
1856 

Rubus  alumnus  Bailey,  (1950)  Davis,  H. A,;  Davis,! 
9145 

Rubus  bellobatus  Bailey  (1950)  Davis,  H.A.;  Davis, 
19154 

Rubus  flagellaris  Willd.,  (2003)  Isaac,  J.A.  16046 

Rubus  laudatus  Berger,(1951)  Davis,  H, A.;  Davis, 
T.  9495 

Rubus  multifer  Bailey  (1951)  Davis,  H.A.;  Davis,! 
9479 

Rubus  occidentalis  L,  (2003)  Isaac,  J,A.  16030 

Rubus  odoratus  L.,(1958)  Buker, W.E, 

Rubus pensilvanicus  Poir.,(1951)  Davis,  H.A,;  Davis, 
!  9496 

Rubus  pergratus  Blanch.,  (1 95 1 )  Davis, H.A.;  Davis, 
!  9480 

Rubus  roribaccus  (Bailey)  Rydb.,  (1 949)  Davis,  H.A,; 

Davis,!  8882 

Spiraea  alba  Du  Roi  var.  latifolia  (Alton)  Dippel, 

(1993)  Haywood,  M.J.  102 

'Spiraea  japonica  E,  f.,  (1998)  Grund,  S.R  2056; 
Japan 

Waldsteinia  fiagarioides  (Michx,)  !ratt.,  (1895) 
Guttenberg,G. 

RUBIACEAE 

[Jiodia  feres  Walt.,  (1951)  Henry,  L.K.;  Beer,  RH. 

Go//um flpanneL.,(l 996)  lsaac,B,L.; Isaac, J.A, 8872 

Go//umospre//u/77Michx.,(1984)!hompson,S.A.; 

Nishida,J.H.2031 

Galium  circaezans  Michx.  var.  circaezans,  (2003) 

Isaac,  J.A.;  Isaac,  B.L.;  Isaac,  H.R.  1 61 02 

Galium  circaezans  Michx,  var.  hypomalacum 

Fern.,  (1950)  Henry,  E.K.;  Buker,  W.E. 

Ga//umconc/c'num!orr.&  Gray, (1966)  Bukei,W.E. 

Galium  lanceolatum  !orr.,  (1 92 1 )  Jennings,  0,E. 

"Galium  mollugo  L,  (2003)  Isaac,  J. A.;  Coxe,  R. 
16284;  Eurasia 

Galium pilosum  Alton,  ( 1 951 )  Heniy  E.K,;Beer,RH. 

Galium  tinctorium  (L.)  Scop.,  Donley  151 

Galium  triflorum  Michx,,  (2003)  Isaac,  J.A.  16012 

*Galium  verurr)  L.,(1921)  Dickey  S.S.;  Eurasia 
Houstonia  caerulea  L.,  (1 996)  Isaac,  B.L.;  Isaac, J.A. 

8897 

Houstonia  canadensis  Willd.  ex  Roemer  &  J.A. 

Schultes,ll921)  Dickey  S.S. 

Mitchella  repens  L,  (1 970)  Buker,  W.E.;  Henry  L.K. 

SALICACEAE 

Popu/(isgranc//c/enforo  Michx. ,(1974)  Buker, W.E. 

Salix  caroliniana  Michx.,  (1951)  Henry,  L.K,;  Beer, 
RH.;G5:S1 

Salix  discolor  Muhl,,  (1985)  !hompson,  S.A.; 

Nishida,J.H.2253 

Salix  eriocephala  Michx.,  (2003)  Isaac,  J. A.;  Isaac, 

B.L.;  Morton,  CM.  15794 

So//A- ex'/cjuoNutl., (1995)  Isaac, B.L.; Isaac, J.A.71 22 

Salix  nigra  Marsh,,  (1 952)  Henry,  L.K.;  Buker,  W,E. 

Sa//x senceo  Marsh., (1955)  Henry,  E.K.;  Buker, W.E. 

SAXIFRAGACEAE 

Ghrysosplenium  umericanum  Schwein.ex  Hook., 

(2003)  Isaac,  J.A.  15903 

Heucheraamericana  L.,(1995)  Isaac, B.L.;lsaac,J.A. 7118 

Mitella  diphy'la  L.,  (2003)  Isaac,  J.A.;  Isaac,  B.L. 
15859 

Saxifraga  virginiensis  Michx.,  (2003)  Isaac,  J. A.; 

Isaac,  B.L.;  Morton,  CM,  15816 
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Tiarella  cordifolia  L,  (1996)  Isaac,  B.L,;  Isaac,  J.A. 

8895 

SCROPHULARIACEAE 

Agalinis  tenuifolia  (Vahl)  Raf,  (1969)  Buker.WI, 

*Antirrhinum  majus  L.,  (1 896)  hloge,  M.K.; Europe 
Aureolana  flava  (l.)  Farw.var.  f/ovo,  (1975)  Buker, 

W.E^ 

Aureolaria  laevigata  (Raf.)  Raf.,  (1993)  Haywood, 
M.J.  97 

Aureolaria  virginica  {I.)  PenneN, (1969)  Buker, W.E. 

*Chaenorhinum  minus  (L.)  Lange,  (2003)  Isaac, J.A. 
161 38;  Europe 

Collinsia  verna  Nutt.,  (2003)  Isaac,  J.A.;  Isaac,  B.L. 

15850 

Graf;o/oneg/ecrflTorr.,(2003)  Isaac, J.A.  16397 

*Linariavulgaris  RMill„(1974)  Buker, W.E.; Eurasia 
Lindernia  dubia  (L.)  Penriell  var.  dubia,  (1974) 

Buker,W.E. 

Mimulus  alatus  Alton,  (2003)  Isaac,  J.A.  1 6587 

Mimulus  ringens  L.,  (1951)  Henry,  L.K.;  Beer,  F.hl. 

Pedicularis  canadensis  L.,  (1 995)  Isaac,  B.L.;  Isaac, 

J.A.  7166 

Penstemon  digitalis  Nutt.  ex  Sims,  (2003)  Isaac, 

J.A.;Coxe,R.  16288 

Penstemon  laevigatas  Alton,  (2002)  Isaac,  J. A.; 

Takacs,M.14399;G5:S3 

Scrophulana  manlandica  L.,  (1984)  Thompson, 

5.A.;  Nishida,J.H.;  Bier,  C.W.  1973 

*Vetbascum  blattana  L.,  (1995)  Isaac,  B.L;  Isaac, 
J.A.  7504;  Eurasia 

*Verbascum  thapsus  L,,(1995)  Isaac,  B.L.;lsaac,J.A. 
7540;  Eurasia 

Veronica  americana  Schwein.  ex  Benth.,  (2002) 

Isaac,  J.A.;Takacs,M.  14403 

Veronica  anagallis-aquatica  L.,  (1 996)  Haywood, 
M.J.  627 

*Veronica  arvensis  L,  (2003)  Isaac,  J.A.  15867; 
Eurasia 

*Veronica  hederifolla  L,  (2003)  Isaac,  J.A.  15880; 
Eurasia 

*Veronica  officinalis  L.,  (1 996)  Isaac,  B.L.;  Isaac,  J.A. 
8881;  Europe 

*Veronica persic  Poir.,  (1920)  Dickey,  5.5.;  Eurasia 

*Veronica  serpyllifolla  L.,  (1995)  Isaac,  B.L.;  Isaac, 
J.A.  71  77;  Europe 

SMILACACEAE 

SmilaxglaucaWaW..  (1951)  Henry,  L.K,;Beer,  F.H. 

Smilax  herbacea  L,  (1 993)  Haywood,  M.J.  327 

Smilaxrotundlfolia  L.,  (1995)  Isaac,  B.L.;  Isaac,  J.A. 
7105 

Smilax  tamnoides  L,  (1 970)  Buker,  W.E. 

SOLANACEAE 

'Datura  stramonium  L.,  (1994)  Isaac,  J. A.  6015 

*Nlcandra  physalodes  (L.)  Gaertn.,  (1921)  Jen- 
nings, O.E.;  Jennings,  G.K.;  et  al.;  Peru 

Physalls  longifolia  Nutt.,  (1951)  Henry,  L.K.;  Beer, 
F.H. 

Physalls  pubescens  l^var.  pubescens,  (1921)  Jen- 

nings, O.E. 
Solanum  carollnense  L.,  (1 993)  Haywood,  M.J.  60 

^Solanum  nigrum  L.  (2004)  Isaac,  J.A.  18556; Europe 

STAPHYLEACEAE 

Staptiylea  tnfolia  L.  (2003)  Isaac,  J.A.;  Isaac,  B.L. 
15834 

THYMELAEACEAE 

DIrca  palustris  L.,  (2002)  Isaac,  J. A.;  Haibach,  M. 
14412 

TILIACEAE 

Tllia  americana  L.var.  omer/cona,  (2003)  Isaac,  J.A. 
16166 

Tllia  americana  L.  var.  heterophylla  (Vent.)  Loud., 

(1951)  Henry,  LK.;  Beer,  RH. 

TYPHACEAE 

*Typha  angustifolla  L.,  (2003)  Isaac,  J. A.;  Coxe,  R. 
16283;  Exotic 

Typha  latifolia  L.,  Donley  97 

ULMACEAE 

Celtlsoccidentalis  L,  (1921)  Jennings,  O.E. 

Ulmus  americana  L.,  (1985)  Thompson,  5. A.; 

Nishida,J.H.2293 

Ulmus  rubra  Muhl.,  (2003)  Isaac,  J.A.  1 6026 

URTICACEAE 

Boehmeria  cylindrica  (L.)  Sw.,  (2003)  Isaac,  J.A. 

16362 

Laportea canadensis  (L.)Weddell,(2003)  lsaac,J.A. 
16319 

Parletana  pensylvanica  Muhl.  ex  Willd.,  (2003) 

IsaacJ.A.  16157 

Plleopumila  (L.)  Gray,  (1993)  Haywood,  M.J.  142 

Unica dioica  i.ssp. gracilis  (Alton)  Seland., (2003) 

IsaacJ.A.  16320 

VALERIANACEAE 

l/a/er/anopauo//oraMichx.,(1992)lsaac,J.A.3910 
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Valerianella  chenopodiifolia  (Pursh)  DC,  (1996) 

Isaac,  B.L;  Isaac,  J.A.  8855 

Valerianella  radiata  (L.)  Dufr., ( 1 999)Haywood, MJ. 
606 

VERBENACEAE 

Phryma  leptostachya  L,  (2003)  Isaac,  J.A,  1 6408 

Verbena  hastata  L.,  (1985)  Thompson,  S.A.; 

Rawlins,  J.E.I  2882 

Verbena  urticifolia  L.  var.  urticifolia  Perry  &  Fern., 

(1993)  Haywood,  M.J.  169 

VIOLACEAE 

Hybanthus  concolor  (T.F.  Forst.)  Spreng.,  (2003) 

Isaac,  B.L.;  Isaac,  J.A.  15839 

Viola  bicolor  Pursh,  (1 950)  Henry,  L.K.;  Buker.W.E, 

Viola  blanda  Willd.,  (1 95 1 )  Henry,  L.K.;  Beer,  F.H. 

Viola  canadensis  L.  var.  canadensis,  (1994) 

Haywood  422 

Viola  cucullata  Alton,  (1996)  Haywood,  M.J.  432 
Wo/a/7/rs(jfu/a  Brainerd,  (2003)  lsaac,J.A.;lsaac,  B.L. 

15824 

Viola  labradonca  Schrank,(1976)  Buker,W.E. 

Viola pubescens  Alton  var.scabriuscula  Schweln. 

Ex  Torr.  &  Gray,  (2003)  Isaac,  J.A.;  Isaac,  B.L. 
15846 

Viola  sagiltaia  Alton  vai.  sagittata,  (1993) 

Haywood  540 
Viola  sororia  Willd.,  (2003)  Isaac,  J. A.;  Isaac,  B.L.; 

Morton,  CM.  15813 

Wo/a sfr/afoAlton,(l 996)  Isaac, B,L;lsaac,J.A.8901 

Viola  X  eclipes  H.E.  Ballard,  (1 976)  Buker,  W.E. 

Violaxpalmata  L, (pro. sp.), (1994)  Haywood, M.J. 41 

VITACEAE 

Parthenocissus  quinquefolia  (L.)  Planch.,  (1951) 

Henry  L.K.;  Beer,  F.H. 
Vilis  aestivalis  Michx.,  (1995)  Isaac,  B.L.;  Isaac,  J.A. 

7104 

Vitis  cinerea  (Engelm.)  Millard  var.  baileyana 

(Munson)  Comeaux,  (1995)  Isaac,  J.A.  6017; 
G4G5?:SH 

Vilislabrusca  L.,(1994)  Isaac,  J.A.  6024 

Vitisnparia  Michx.,  (1994)  Isaac,  J.A,  6026 

Vitis  vulpina  l.,{2003)  lsaac,J,;Coxe, R.;Bradburn, 
M.  17222 
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VEGETATION  AND  FLORA  OF  AMERICAN  BEECH  WOODS 

NATURE  PRESERVE,  CLARK  COUNTY,  ILLINOIS 

Bob  Edgin  Gordon  CTucker^  and  John  E.  Ebinger 
Illinois  Nature  Preserves  Commission  Department  of  Biological  Sciences 

Springfield,  Illinois  62701,  U.S.A.  Eastern  Illinois  University 

Charleston,  Illinois  6 1 920,  U.S.A. 

ABSTRACT 

American  Beech  Woods  Nature  Preserve  is  located  on  lllinoian  till  in  the  Wabasli  Border  Division  ol 

eastern  Illinois.  The  plant  life  ol  this  8  ha  site  was  examined  during  the  1999-2001  growing  seasons. 
We  documented  a  total  of  207  vascular  plan t  species  ni  148  genera  of  71  families  (10  pteridophytes,  1 

gyinnosperm,  49  monocots,  and  147  dicots).  We  also  sampled  the  vegetation  using  a  stratified-ran- 

dom  line-strip  method.  Tree  density  averaged  249  trees/ha  with  a  basal  area  of  22.91  m-'/ha.  Fa^us 
grandijolia  Ehrh.  (American  beech)  was  the  dominant  tree  species  with  63  trees/ha,  a  basal  area  of 

7.34  m-/ha,  and  an  importance  value  26.1  (possil.:>le  100).  Acersaccharum  Marsh,  (sugar  maple)  ranked 
second  in  importance  value  (IV  =  15.7)  with  most  individuals  in  the  i  0-19.9  cm  diameter  class.  Querciis 

vdulina  Lam.  (black  oak)  and  Cavya  glabra  (Mill.)  .Sweet  (pignut  hickory)  were  the  only  other  over- 
story  trees  with  an  importance  value  greater  than  10.  In  comparison  with  an  earlier  study  in  1973, 

the  site  has  experienced  a  decrease  in  both  tree  density  (399  trees/ha  vs.  249  trees/ha)  and  basal  area 
(33.35  mVha  vs.  22.91  mVha). 

RESUMEN 

La  Reserva  Natural  de  1  laya  Americana  esta  ubicada  en  terreno  Illinois  en  la  irontera  del  Rio  Wabash 

en  Illinois  oriental.  La  flora  del  bosc]ueque  midc  8  hectareaslue  ex  aminada  durante  la  temporadade 

crecimiento  en  los  anos  1999-2001.  Memos  identificado  207  especies  de  plantas  vasculares  que 
incluycn  148generosde71  familiasdistintas:  10  pteridolitas.  unagimnosperma,49monocotited6neas. 

y  147  dicotiledoneas.  Muestreamos  la  vegetacion  usando  el  metodo  de  linea-franja  alcatoria.  La 
densidad  promedia  era  249  arboles  por  hectarca  con  una  area  basal  de  22.91  m2/ha.  Fagiisgrandifolia 

Ehrh.  (haya)  era  la  especie  de  arbol  dotninante.  I  labia  63  arboles  por  hectarea  con  una  area  basal  de 

7.32  m-/ha  y  un  valor  de  importancia  de  26.1  (posibilidad  dc  100).  Acer  Mcchatum  (arce  de  azucar) 
tenia  una  importancia  secundaria  con  un  valor  de  importancia  de  15.7.  La  mayoria  de  los  individuos 

pertenccianalaclasede  tamaiioentrc  10-19.9cm.  Quercusveludna  Lam.doble  negro)  y  Car ya glabra 
Mill,  tnuez  de  cerdo)  cran  los  unicos  arboles  que  tenian  un  valor  de  importancia  de  mas  de  10.  En 

comparacion  con  el  estudio de  1973  el  bosquc  ha  sul  rido  una  perdida  de  densidad  (399  arboles  por  ha 

v.  249  arboles  por  ha)  y  area  basal  (  33.35  m-/  ha  \'.  22.91  m-/ha.) 

1NTR0I3UCT10N 

At  the  beginning  of  extensive  European  settleinent  (ca.  1800),  about  61%  of  Illi- 
nois was  prairie  and  savanna.  The  remainder,  mostly  the  more  rugged  terrain, 

was  woodland  and  forest  (Kiichler  1964;  Anderson  1970;  Iverson  et  al.  1991; 

Ebinger  1997).  In  such  areas  of  rugged  terrain,  tree  species  composition  varied 
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locally  with  oaks  (Qucrius  spp.)  and  hickories  (Carya  spp.)  being  the  common 

forest  species  on  drier  inostly  upland  sites.  Mesophytic  species  such  as  elm 

(.lUmu^.  spp.),  ash  (Fnixmus  spp.),  and  sugar  maple  (Acer  saccharum  Marsh.) 
were  associated  with  the  dissected  ravines  and  narrow  river  I  loodplains  (Braun 

1950;  Anderson  1983;  Cowell  &  Jackson  2002).  At  the  eastern  edge  of  Illinois, 

particulaHy  in  the  Wabash  Border  Natural  Division,  many  of  these  lorests  con- 
tained American  beech  (Fagus grandifolia  Ehrh.),  tulip  tree  (Liriodendron 

tulipijci'ii  L.),  and  other  tree  species  typically  tound  in  lorests  to  the  east  ol  Illi- 
nois (Schvv'egman  1973).  American  beech  has  a  wide  range  comparable  to  that 

of  other  major  Hastern  Deciduous  Forest  trees. 

Beech-maple  lorests  usually  included  some  species  of  oaks  and  hickories 

and  reached  the  western  limit  of  their  range  in  east-central  and  southern  Illi- 

nois. In  Illinois,  the  few  remaining  examples  ol  this  community  type  are  asso- 

ciated with  steep,  deeply  dissected  ravine  systems,  narrow  valleys,  and  narrow- 

to  broad  ridges.  The  beech-maple  component  has  a  rich  herbaceous  layer  on 

tlie  mesic  slopes  and  an  oak-hickory  component  on  the  ridges  and  more  level 
uplands.  These  remnants  have  been  variously  disturbed  by  logging,  grazing, 

and  e.xotic  species  invasion. 

Three  examples  of  this  forest  community  located  in  the  Wabash  River  Valley 

have  been  dedicated  as  Illinois  Nature  Preserves  (McFall  &  Karnes  1995).  Oc- 
currences ol  American  beech  in  this  region  have  enhanced  significance  as 

these  populations  represent  the  western  edge  ol  the  range  ol  a  wide  ranging 

eastern  North  American  species.  The  American  Beech  Woods  Nature  Preserve 

contains  one  ol  these  protected  beech-maple  lorests.  The  objectives  of  our  study 

were  to  document  the  vascular  flora;  to  determine  the  composition  and  struc- 
ture ol  the  woody  and  herbaceous  vegetation;  and  to  analyze  changes  in  the 

forest  composition  that  occurred  since  the  forest  was  last  studied  in  1973. 

DH.SCRIPTION  OF  Till'  STUDY  ARHA 

The  American  Beech  Woods  Nature  Preserve,  dedicated  as  a  nature  preserve  in 

1985,  is  located  in  Fincoln  Trail  State  Park  (Fig.  1),  about  5  km  south  of  Marshall, 

Clark  County,  Illinois  (SE/4,  N  W/4,  S2,  TION,  R12W;  39°20'30"N,  87°42'45"W). 
Located  in  the  Southern  Upland  Section  of  the  Wabash  Border  Natural  Divi- 

sion about  15  km  trom  the  Indiana  state  line,  the  preserve  is  situated  on  lllinoian 

glacial  till  about  20  km  south  ol  the  terminal  moraine  of  Wisconsin  glaciation 

CSchwcgman  1973).  The  preserve,  about  8  ha  in  size,  has  rugged  topography, 

ranging  in  elevation  from  \b7  m  at  the  edge  ol  Fincoln  Trail  Fake  to  190  m  at 

the  highest  point.  Topogra]-)hic  features  incfude  steep-sided  ravines,  valley  walls 

ol  various  slope  aspects,  and  narrow  ridges.  The  western  boundary  ol  the  pre- 
serve lollows  the  shoreline  ol  Fincoln  Trail  Lake.  Present!)'  most  of  the  preserve 

is  high  quality,  old  second  growth,  mesic  and  dry-mesic  upland  forest  (Wh  ite  &r 

Madany  1978).  Based  on  the  original  Gox'crnment  Land  Office  survey  records 
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Fig.  1.  The  location  of  Clark  County  in  eastern  Illinois,  and  the  location  of  American  Beech  Woods  Nature  Preserve  in 

Lincoln  Trail  State  Park,  S  of  Marshall,  Illinois  (courtesy  of  the  Illinois  Nature  Preserves  Commission). 

at  the  Illinois  State  Archives  in  Sprmgfield  (Hutchison  1988),  the  woods  still 

retains  many  of  the  species  present  prior  to  settlement  by  Europeans. 
The  overstory  ot  the  preserve  was  sampled  in  1973  as  part  of  an  extensive 

study  that  examined  the  structure  and  composition  of  beech-maple  forests  in 
Illinois,  Indiana,  Michigan,  and  Wisconsin  (Dunn  1978).  Two  prescribed  burns 
(Nov  1993  and  Dec  1998)  have  been  conducted  in  the  preserve,  while  seedlings 
and  saplings  of  sugar  maples  have  been  removed  recently  from  the  flat  uplands 
and  ridgetops. 

The  soils  of  the  ridgetops  are  Stoy  silt  loam,  a  somewhat  poorly  drained 

soil  that  formed  in  loess  underlam  b\'  lllinoum  glacial  till  (Await  1979).  Soils  of 

the  wooded  slopes  and  drainages  are  Hickory  foam,  a  welf-drained  soil  that 
developed  in  lllinoian  glacial  till.  These  soils  overlay  bedrock  composed  of  Penn- 
sylvanian  shale  and  sandstone  (Dunn  1978). 

The  climate  is  continental,  characterized  by  hot,  humid  summers  and  cold 
winters.  Weather  station  records  for  Marshall,  Illinois,  about  6  km  north  of  the 

preserve,  indicate  that  the  area  receives  an  average  annual  precipitation  of  104 
cm  which  falls  mostly  as  ram  during  the  period  of  April  through  September 

(Weathercom  2002).  January  is  the  coldest  month  with  an  average  high  tem- 

perature of  1°  C  and  an  average  fow^  temperature  -8°  C.  The  record  high  for  the 
month  was  27°  C  on  January  9, 1932  and  the  record  low  was  -31°  C  on  January 
18, 1930.  July  is  the  hottest  month  with  an  average  high  temperature  of  31°  C 
and  an  average  low  of  17°  C.  The  record  high  for  the  month  was  43°  C  on  July 
14, 1936  and  the  record  low  was  7°  C  on  July  1, 1937  (weathercom  2002). 
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MATERIALS  AND  METHODS 

The  area  was  visited  numerous  tunes  during  the  1999, 2000,  and  2001  growing 

seasons.  During  each  trip,  all  new  [lowering  or  Iruiting  species  encountered 

were  collected,  the  specimens  identified,  and  deposited  m  the  StoverEbinger 

Herbarium  (RIU)  of  Eastern  Illinois  University,  Charleston.  Native  status  and 

nomenclature  follows  Mofilenbrock  (2002).  All  vascular  plant  taxa  observed 

are  enumerated  in  the  Annotated  Species  List  (Appendix  1). 

Vegetation  sampling  to  determine  quantitative  abundance  of  woody  and 

herbaceous  species  was  conducted  on  August  29  and  30,  2000.  We  employed 

the  stratified-random  line-strip  method  of  Lindsay  (1955)  as  modilied  by 

Donselman  (1973),  Levenson  (1973),  and  Dunn  (1978).  Using  this  method,  over- 

story  trees,  saplings,  shrubs,  and  ground  layer  strata  were  sampled  simulta- 
neously in  rectangular  plots  positioned  along  transect  lines. 

Sample  plots  lor  the  overstory  trees  (s=  10.0  cm  dbh)  were  delimited  using  a 
100  m  tape  divided  into  25  m  sections.  Overstory  trees  were  sampled  in  10  m  x 

25  m  (0.025  ha)  with  four  located  along  each  transect.  All  trees  whose  centers 

were  located  within  the  plots  were  included  in  the  sample.  Aspect  of  the  plot, 

species,  and  diameter  at  breast  height  (dbh)  were  recorded  lor  each  individual 

located  within  the  boundaries  of  each  plot.  Large  saplings  (5.0  cm  dbh  -  9.9  cm 
dbhj,  intermediate  saplings  (s=2.5  cm  dbh;  =s  4.9  cm  dbh),  small  saplings  (s^ 
50.0  cm  tall;  <  2.4  cm  dbh),  shrubs,  and  the  groundlayer  (woody  seedlings  <50.0 

cm  tall  and  all  herbaceous  taxa)  were  sampled  in  rectangular  plots  located  at 

the  zero,  25  m,  50  m,  and  75  m  mark  ol  the  tape.  Aspect,  species,  and  the  num- 
ber ol  individuals  were  recorded  lor  all  vascular  plants  in  each  category  that 

tell  within  one  meter  Irom  the  tape  along  a  section  2.5  m  long  (0.00025  ha  plot). 

When  all  plots  along  the  100  m  transect  line  were  sampled,  a  section  of  1/ 

2"  steel  conduit  marked  "Edgin  2000"  was  driven  at  each  end  ol  the  tape  to  fa- 
cilitate the  relocation  of  the  transect  line  for  future  studies.  A  new  100  m  transect 

line,  located  a  minimum  of  25  m  distant  from  the  first  line  and  perpendicular 

to  the  ravine  was  then  established  and  the  sampling  procedures  repeated.  This 

process  was  replicated  along  ten  100  m  transect  lines  providing  a  total  ol  40 

plots  in  each  category. 

Density  (trees/ha),  basal  area  (m-^/ha),  frequency  (%),  relative  density,  rela- 

tive dominance,  relative  frequency,  importance  value  (relative  density  +  rela- 
tive dominance  +  relative  lrequency/3)  and  average  basal  area  were  determined 

lor  each  species  in  the  overstory  tree  stratum.  Density  (stems/ha),  frequency 

(%),  relative  density  relative  frequency,  and  importance  value  (relative  density 

+  relative  frequency/2)  were  determined  for  each  species  in  the  small,  interme- 
diate, and  large  sapling,  shrub,  and  ground  layer  strata. 

The  Floristic  Quality  Index  (FQl)  of  the  site  was  determined  using  the  Co- 
efficient of  Conservatism  {CO  assigned  to  each  species  by  Taf t  et  al.  (1997).  The 
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CC  for  each  species  in  the  Illinois  flora  was  determined  by  assigning  an  integer 

from  0  to  10  (or  each  species  based  on  its  tolerance  to  disturbance  and  its  lidel- 
ity  to  habitat  mtegrity.  The  FQI  is  a  weighted  index  of  species  richness  (N  = 

number  of  species  present),  and  is  the  arithmetic  product  of  the  average  Coeffi- 

cient of  Conservatism  (C-Value  =  the  average  of  all  species  CC's)  multiplied  by 
the  square  root  of  the  species  richness  ( VN):  FQI  =  C- Value  (VN).  Therefore  the 
FQI  indicates  the  level  of  habitat  degradation  and  provides  an  assessment  of 
the  quality  oi  each  tract  based  on  the  taxa  present.  It  is  particularly  useful  when 

combined  with  quadrat-based  sampling  methods  and  provides  a  way  of  mak- 
ing quantitative  comparisons  among  sites.  The  Sorenson  Coefficient  of  Com- 

munity (Sorenson  1948)  was  used  to  determine  the  similarity  of  the  ground 

layer  vegetation  on  the  different  slope  aspects  in  the  study  area.  The  index  is 
calculated  as  2c/(a  +  h  +2c),  where  a  is  the  number  of  species  unique  to  sample 

a,  h  is  the  number  of  species  unique  to  sample  b,  and  c  is  the  number  of  species 
shared  by  both  samples  (Small  &  McCarthy  2001). 

RESULTS  AND  DISCUSSION 

Overstory  and  woody  understory  composition  and  structure. — During  the  sam- 
pling of  the  overstory  a  total  of  17  tree  species  was  encountered,  including  two 

understory  species  having  little  chance  of  reaching  the  canopy;  seven  additional 
tree  species  were  found  elsewhere  on  the  preserve,  i.e.,  outside  the  sampling 
transects,  accounting  for  a  total  of  24  species.  Overall  tree  density  was  249.0 

trees/ha  and  total  basal  area  was  22.91  m^/ha.  American  beech  ranked  first  in 
basal  area,  relative  density,  relative  dominance,  and  importance  value  (Table  1). 
It  was  the  most  frequently  encountered  species,  occurred  in  70%  of  the  plots, 
and  was  evenly  distributed  throughout  most  diameter  classes.  Sugar  maple 
ranked  second  in  importance  value  and  relative  density  and  third  in  basal  area. 

It  occurred  in  57.5  %  ol  the  plots  and  was  most  abundant  in  the  smaller  diam- 
eter classes  with  63%  of  the  individuals  encountered  being  in  the  10-19.9  cm 

diameter  class.  Qucrcus  velutina  Lam.  (black  oak)  (IV  =  11.7)  and  Carya  glabra 

(Mill.)  Sweet  (pignut  hickory)  (IV  =  10.0)  were  the  only  other  taxa  encountered 
with  importance  values  greater  than  10.  Black  oak  was  most  abundant  in  the 
medium  and  large  diameter  classes  while  pignut  hickory  was  most  abundant 
in  the  smaller  diameter  classes. 

Of  the  remaining  overstory  trees,  tulip  tree  was  the  only  species  to  be  rep- 
resented in  most  diameter  classes,  being  present  m  low  numbers  m  all  but  the 

largest  diameter  class  (Table  1).  Carya  ovata  (Mill.)  K.  Koch  (shagbark  hickory) 
was  present  only  in  the  smaller  diameter  classes  with  no  individuals  over  39.9 
cm  dbh  being  encountered.  Carya  tomentosa  (Poir  ex  Lam.)  Nutt.  (mockernut 
hickory)  was  present  in  low  numbers  in  the  small  and  medium  diameter  classes 
while  Quercus  alba  L.  (white  oak)  was  present  only  in  the  medium  diameter 



Table  1 .  Density  (#/ha)  by  diameter  classes  (cm),  total  density  (#/ha),  basal  area  (m/ha),  frequency  {%),  relative  density,  relative  dominance,  relative  frequency, 

importance  value,  and  average  dbh  are  given  for  tree  taxa  encountered  during  sampling  of  American  Beech  Woods  Nature  Preserve,  Clarl<;  County,  Illinois. 

Also  included  is  the  importance  value  and  average  dbh  per  tree  taxa  from  the  1 973  study  (Dunn  1 978), 

Avg.  1973 
Total  Basal  Basal  Basal 

10.0       20.0       30.0       40.0       50.0       60.0       70.0                 Density  Area        Freq.  Rel.  Rel.  Rel.  Area/  1973  Area/ 

-19.9      -29.9      -39.9      -49.9      -59.9      -69.9      -79.9      80.0-(-    (#/ha)  (mVha)  (%)  Den.  Dom.  Freq.  IV  tree  IV  tree 

Fagusgrandifolia             16.0       12.0       12.0       10.0         8.0         4.0          --        1.0        63.0  7.34    70.0  25.3  32.0  21.1  26.1  0.12  25.9  0.09 

Acersoccharum               29.0         6.0         4.0         5.0          --         2.0          --         --        46.0  2.59    57.5  18.5  11.3  17.3  15.7  0.06  15.5  0.06 

Quercusvelutina                 --         4.0         9.0         6.0         2.0         3.0         1.0         --        25.0  3.72     30.0  10.0  16.2  9.0  11.7  0.15  7.3  0.13 

Carya  glabra                    12.0         7.0         8.0         2.0         1.0          --          --         --        30.0         1.87     32.5  12.1  8.2  9.8  10.0  0.06  4.3  0.08 

Linodendron  Wlipifera       3.0         3.0         4.0         2.0         1.0         1.0         1.0        --         15.0         1.80     25.0  6.0  7.9  7.5  7.1  0.12  5.4  0.18 

Carya  ovata                    11.0        9.0        4.0         --          --          --          --        --        24.0  0.95    25.0  9.6  4.1  7.5  7.1  0.04  0.8  0.02 

Carya  tomentoso              4.0        2.0        2.0        3.0        1.0         1.0         --        --        13.0         1.02    20.0  5.2  4.5  6.0  5.2  0.08  4.1  0.06 

Quercusalba                     --         --        4.0        1.0        1.0        1.0         --        --          7.0        1.12    17.5  2.9  4.9  5.3  4.4  0.16  11.0  0.11 

Ouercus  rubra                    --         --         --         -~         1.0         1.0         --       1.0          3.0         1.06     10.0  1.2  4.6  3.0  2.9  0.36  8.2  0.14 

Ulmusarvericana             6.0         1.0         --          --         --          --          --        --          7.0  0,13     10.0  2.8  0.6  3.0  2.1  0.02  0.4  0.03 

Fraxinuspennsylvanica      --         1.0         --        2.0         --          --          --        --          3.0  0.44      7.5  1.2  1.9  2.2  1.8  0.15  0.7  0.11 

Nyssa  sylvatica                    --          --         3.0          --          --          --          --         --           3.0  0.29       7.5  1.2  1.3  2.2  1.6  0.10  6.2  0.04 

Ulmus  rubra                      1.0         1.0         --         1.0         --         --          --        --          3.0  0.22       7.5  1.2  1.0  2.2  1.5  0.08 

Sassafras  albidum             3.0         --         --          --         --         --          --        --          3.0  0.04      5.0  1.2  0.2  1.5  1.0  0.01  0.7  0.09 

Acerrubrum                        --          ^-          --          --         1.0         1.0          --         --           2.0  0.23       2.5  0.4  1.0  0.8  0.9  0.23 

Juglans  nigra                     --          --         1.0         --          --          --          --        --          1.0  0.08      2.5  0.4  0.3  0.8  0.5  0.09 

Cornusflonda                    1.0          --          --          --          --          --          --         --           1.0  0.01       2.5  0.4  0.0  0.8  0.4  0.01  0.8  0.01 

Others  (7  taxa)                  -  -          -  -          -  -          -  -          -  -          -  -          -  -        -  -           -  -            -  -        -  -  -  -  -  -  -  -  -  -  -  -  8.7 

Totals                               86.0      46.0       51.0       32.0       16.0       14.0         2.0       2.0      249.0  22.91  100.0  100.0  100.0  100.0  100.0 
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classes.  Of  the  remaining  trees,  most  were  present  as  widely  scattered  individu- 
als with  two,  Sassafras  alhidum  (Nutt.)  Nees  (sassafras)  and  Cornusflorida  L. 

(flowering  dogwood)  being  understory  trees. 
The  overall  tree  density  declined  from  399.0  trees/ha  in  1973  to  249.0  trees/ 

ha  m  this  study  (Dunn  1978)  (Table  1).  Total  basal  area  also  decreased  from  33.35 

m^/ha  in  1973  to  22.91  m^/ha  in  2000.  However,  the  importance  values  for 
American  beech,  sugar  maple,  and  most  other  species  were  very  similar  to  those 

reported  in  the  previous  study.  The  importance  value  of  shagbark  hickory  was 
considerably  higher  in  the  present  study  while  those  of  white  oak  and  red  oak 
were  considerably  lower 

Seven  species  having  a  combined  importance  of  8.7  in  the  1973  study  were 
not  encountered  during  the  sampling  in  this  study.  Of  those  species,  Carya 

cordi/o  rmisCWang.)  Koch  (bitternut  hickory)  and  Fraxinus  americana  L  (white 

ash)  had  IV's  totaling  1.5  in  the  1973  study  Amelanchier  arhorea  (Michx.  f.) 
Fernald  (shadbush),  Carpinus  caroliniana  Walt,  (musclewood),  and  Ostrya 

vi  rginiana  (Mill.)  K.  Koch  (ironwood)  are  understory  trees  that  had  a  combined 
importance  value  of  4.8  m  the  1973  study.  Since  no  permanent  transects  were 

established  in  the  previous  study,  these  changes  may  be  more  reflective  of  sam- 
pling error  rather  than  changes  in  the  composition  of  the  forest  stand.  Tilia 

americana  L.  (basswood)  (IV  =  2.4  in  1973)  was  encountered  neither  during  the 

sampling,  nor  the  site  visits  and  appears  to  have  been  extirpated  from  the  preserve. 

In  the  understory,  sugar  maple  and  American  beech  ranked  first  and  sec- 
ond, respectively  in  all  three  sapling  categories.  Of  the  remaining  understory 

trees,  only  flowering  dogwood  and  ironwood  were  present  in  all  of  the  saplmg 
categories  (Table  2).  Hickories  were  not  common  in  the  understory  and  no  oaks 
were  encountered. 

A  total  of  26  dead-standing  saplings  were  encountered  in  11  plots.  These 
stems  were  all  in  the  medium  and  small  sapling  categories  and  occurred  in  plots 

located  on  ridgetops  or  slopes  with  an  east,  west,  or  southwest  aspect.  Of  26 

stems  encountered,  19  appeared  to  have  been  top-killed  by  fire  (14  sugar  maple, 
two  ironwood,  two  American  beech,  and  one  hickory).  Seven  dead-standing  dog- 

wood saplings  were  encountered,  but  it  was  not  clear  as  to  whether  these  indi- 
viduals were  dead  as  a  result  of  fire  or  anthracnose. 

Hydrangea  arborescens  L.  (wild  hydrangea)  and  Lonicera  maackii  (Rupr) 

Maxim,  (bush  honeysuckle)  were  the  only  shrub  taxa  encountered.  Wild  hy- 

drangea was  present  in  one  plot  located  in  a  creek  bottom  while  one  bush  hon- 
eysuckle shrub  was  encountered  in  a  plot  with  a  north-facing  aspect. 

Groundlayer  composition  and  structure. — A  total  of  70  taxa  was  encountered 
in  the  groundlayer  (Table  3).  The  Carex  spp.  (sedges)  as  a  group  ranked  first  in 
importance  value  (IV  =  8.8)  and  occurred  in  50%  of  the  plots.  Pilea  pumila  (L.)  A. 
Gray  (clearweed)  ranked  second  in  importance  value,  being  most  abundant  in 

plots  that  occurred  in  creek  bottoms  and  on  the  northeast-facing  slopes.  Sanicula 



Table  2.  Density  (stems/ha)  arranged  by  aspect,  total  density  (#/ha),  frequency  (%  of  plots  in  which  each  taxon  was  observed),  relative  density,  relative  fre- 

quency and  importance  value  for  large  saplings  (3=5.0  cm  dbh-9.9  cm  dbh),  intermediate  saplings  {^  2,5  cm  dbh-<  5.0  cm  dbh), and  small  saplings  (>50 

cm  tall-2,5  cm  dbh)  encountered  during  sampling  of  American  Beech  Woods  Nature  Preserve,  Clark  County,  Illinois. 

Crk. 

Bot. SW 

Ridge 

top 

N 

Acer  saccharum 

Fagus  grandifolia 

Carpinus  caroliniana 
Cornus  florida 

Carya  ovata 

57 

57 

Totals 171 
56 

Totals 285 240 
396 

198 

66 

264 

330 

Acer  saccharum 513 
720 462 

924 
Fagus  grandifoFia 

456 320 
66 

330 

Ostrya  virginiana 

-- 

528 
Ulmus  rubra 

114 80 66 

Cornus  florida 

57 

80 198 
66 

Asimina  triloba 

Aspect 

Large  Saplings  (5-10cm  dbh) 

W NE SE 

Total 

Density 

(#/ha) 

Freq. 

(%) 
400 

400 130 

30 

20 
10 

10 

Acer  saccharum 228 198 132 

Fagus  grandifolia 
57 

160 
66 

198 160 

Cornus  florida -- 132 
80 

Carpinus  caroliniana -- -- 80 

Uimus  rubra 

Carya  ovata -- 80 -- 

400  400 

Intermediate  Saplings  (2.5-4.9  cm  dbh) 

400  133  800  400 

200 

266 
400 

80 

320 

320 

480  399  800  800 

Small  Saplings  (>50  cm  tall-2.4  cm  dbh) 

80  266  3200         800 

380 

33 
200 400 

400 

1280 

17.5 7.5 

5.0 

5.0 

i  plots Rel. 

Den. 

65.0 15.0 

10.0 

5.0 

5.0 
100.0 

100.0 

Rel. 

Freq. 

46.7 20.0 

13.3 

13.3 

100.0 

100.0 

IV 

55.9 17.5 

11.7 

9.1 

5.8 
100.0 

200 

30.0 52.6 

46.3 49.4 

120 

22.5 
31.7 

34.6 33.2 

30 

5.0 

7.9 

7.7 

7.8 

10 

2.5 

2.6 3.8 

3.2 
10 2.5 2.6 3.8 

3.2 
10 

2.5 2.6 

3.8 3.2 

100.1 

600 

47.5 

43.4 
31.1 

37.3 240 37.5 
17.4 

24.5 
20.9 120 

12.5 

8.7 

8.2 8.5 

90 
15.0 

6.5 

9.9 

8.2 

70 

15.0 

5.1 

9.9 

7.5 

160 

2.5 

11.6 
1.6 

6.6 



Table  2.  continued 

Crk. 

Bot. 

Carpinuscaroliniana       57 

Fraxinuspennsylvanica    57 

Prunus  serotina 

Lifiodendron  tulipifera 

Morus  rubra 

Sassafras  albidum 

Fraxinus  arvericana 

Totals 1254 

Aspect 
All  plots 

Ridge 

SW  top 

Small  Saplings  {>50  cm  tall-2.4 cm  dbh) 

N  W  E  S  NE  SE 

Total 

Density      Freq. 
(#/ha)        (%) 

Rel. Den. 

66 

66 
66 

400 

200 

200 

20 

20 

20 

0 

0 

0 

0 

1200         726 2112 
560 

360 
399 

5400 1200 

5.0 

5.0 

2.5 

2.5 

2.5 

2.5 

1.5 

1.5 

1.5 

0.7 

0.7 

0.7 

0,7 

Rel. 

Freq. 

3.4 

3.4 
6 

6 

6 

6 

380 100,0 

100.0 

IV 

2,5 
2.5 

.6 

.1 

100.0 

o 
3D 

o 
o 

Table  3.  Density  (#/ha)  arranged  by  aspect,  total  density  (#/ha),  frequency  (%  of  plots  in  which  each  taxon  was  observed),  relative  density,  relative  frequency, 

and  importance  value  for  groundlayertaxa  including  woody  species  (<50  cm  tall)  encountered  during  sampling  of  American  Beech  Woods  Nature  Preserve, 

Clark  County  Illinois. 

Aspect 
All  plots 

Crk. 

Ridge 

Density 
Freq. 

Rel. Rel. 

Bot. 
SW 

top 

N W E s NE              SE (#/ha) {%) Den. 

Freq. 

IV 

Carex  spp. 
9324 

2880 25974 13320 1332 6660 2000 14100 50.0 
10.4 

7.2 8.8 

Pilea  puniila 46620 

-- 

1998 1332 333 

70000       -  - 

14600 22,5 

10,8 

3.3 

7.0 

Sanicula  spp. 1332 -- 
2664 666 

22644 
800 4662 

28000       ̂ - 

10500 

30,0 

7.7 

4.3 

6.0 

Asarum  canadensis 87246 
-- 800 4662 -- 14600 

7,5 

10.8 
1.1 5.9 

Viola  sororia 11988 800 10656 666 
4995 

4000 1998 1400 7800 

35,0 

5,7 

5.1 

5.4 

Liriodendron  tulipifera 888 7200 1998 
3996 

999 800 7326 

-  - 

4500 35.0 

3,3 

5.1 4.2 

Solidago  caesia 8800 7992 
9324 

333 -- 333 

18000       -- 

4800 
32.5 3.5 4.7 4.1 

Impatiens  capensis 11544 -- 
6660 2664 

-- 333 2000 4600 20.0 

3.4 

2,9 

3.1 



Table  3.  continued 
Aspect All  plots 

Crk. 

Ridge 
Density Freq. 

Rel. Rel. 

Bot. SW 

top 

N W E S NE SE (#/ha) (%) Den. 

Freq. 

IV 

Acet  saccharum 
1332 1600 7326 1998 333 

3200 
333 

-   - _   _ 2500 
30.0 

1.8 

4.3 

3.0 
Polystichum 1332 

1600 666 1332 
333 8000 16000 

1700 

27.5 
1.3 4,0 

2.7 
acrostichoides 

Sassafras  albldum -- 8800 4662 
333 1600 333 

2200 
22.5 

1.6 

3.3 2.5 
Parthenocissus 1776 3200 

666 
6660 -- 1600 

2200 20.0 

1.6 2.9 

2.3 

quinquefollus 

Ansaema  (nphyllum 
444 4800 

1998 12000 

333 2600 

17.5 
1,9 2.5 

2.2 
Ageratina  altissima 2664 

7326 666 -- 800 
2000 2000 

20.0 

1.5 2.9 2.2 

Leersia  virgmica 20424 -- 

-- -- 
4600 

7.5 

3.3 

1.0 

2.1 

Antenoron  virginianum 11544 -- 999 2000 
4000 

10.0 2.9 

1.4 2.1 

Phryma  leptostachya 1776 800 666 

-- 
1332 32000 

2600 
15.0 

1.9 

2.2 2.1 
Galium  concinnum 444 

1332 -- 333 333 
40000 2500 15.0 

1.8 

2.2 2.0 
Ulmus  rubra 444 800 2664 3200 666 

1200 20.0 
0.9 2.9 

1.9 

Fraxinus  americana 888 800 2664 333 
2000 

900 20.0 
0.7 2.9 

1.8 

Osmorhiza  claytonii 
1332 -- 666 330 5600 

1600 

15.0 1.2 2.2 1.7 

Laportea  canadensis 
8436 2400 1600 

2400 7.5 1.8 

1,1 1.4 
Prunus  serotina -- 1998 3330 -- 1332 

900 

12.5 

0.7 

1.8 1.3 

Aster  spp. 888 

-- 
666 -- -- 800 

2000 

600 
15.0 

0.4 

2.2 1.3 

Carya  spp. 3200 3996 

-- 

-- -- 1000 12,5 

0.7 

1.8 

1.3 
Equisetum  arvense 12432 1332 

-- -- 2800 
2.5 

2.0 

0.4 

1.2 
Vitis  aestivalis 

-- 

666 -- 8325 2500 

2.5 1.8 

0.4 1.1 
Oxalis  spp. 9768 -- 

2200 
5.0 1.6 

0,7 

1.1 
Galium  circaezans -- 4662 -- 

999 2000 
1100 

7.5 

0.8 1.1 

1.0 

Hepatica  acutiloba -- -- -- 
8000 

1800 
5.0 

1.3 

0.7 

1.0 

Muhlenbergia  spp. -- -- 7326 
2331 

1800 
5.0 

1.3 

0.7 

1.0 
Cornus  flonda -- 

-- 
666 -- -- 

100 

2.5 

0.1 

0.4 

0.3 

Others  (39  laxa) 128/6 16000 7992 7326 3996 12800 
5661 

3200 800 12800 

140.0 9.5 

20.3 

14.9 

Totals 
170496  63680   109224  146850  43623   49600   44289   214600  24800   136100 

100.0 100.0 100.0 



Table  4.  Ranking  of  tree  species  by  importance  value  for  plots  that  occurred  on  9  slope  aspects  at  American  Beech  Woods  Nature  Preserve,  Clark  County, 

Illinois. The  species  listed  are  those  with  the  10  highest  overall  importance  values  throughout  the  preserve  and  are  arranged  by  descending  importance 

value.  Ranking  by  importance  value  for  each  aspect  is  in  parentheses. 

Aspect  All  plots 

Creek Souths 

Bottom Southwest 
Ridge  top 

North Southeast West East Northeast 

Species (7  plots) (7  plots) (5  plots) (5  plots) (5  plots) (4  plots) (4  plots) (3  plots) 

Fagus  grandifolia 
28.3(1) 33.9(1) 10.0(5) 30.2(1) 20.4  (2) 26.7(1) 33.3(1) 53.7(1) 

Acersaccharum 
17.7(3) 19.2(2) 5.4  (7) 16.9(2) 4.5(10) 

27.2(2) 15.3(3) 
20.2  (2) 

Quercus  velutina 
— 

12.2(3) 26.5(1) 
6.8  (5) 

13.8(3) 
12.1  (3) 

— 

12.7(4) 

Carya  glabra 
— 

6.8  (6) 23.9  (2) 
15.0(3) 

4.8  (9) 
9.2  (4) 

— — 

Linodendron  tulipifera 
28.1  (2) 

6.8  (5) 
— 

5.6  (6) 1 0.2  (4) 6.3  (5) 

— — 

Carya  ovata 
— 

4.0(7) 8.4  (6) 
4.9  (8) 22.0(1) 9.2  (6) 12.7(4) 

— 

Carya  tomentosa 
5.9  (6) 

2.3  (9) 10,3(4) 
— 

6.2  (6) 

— 

4.7  (8) 13.4(3) 

Quercus  alba 
— — 

10,7(3) 
4.7  (9) 5,9  (7) 

— 

1  6.4  (2) 

— 

Quercus  rubra 
— 

7,2  (4) 
— 

10.7(4) 

— — — — 

Sassafras  albidum 
2.8  (8) 

— — — — 

4.5  (7) 

— — 

o 
o 
o 

Table  5.S0renson  Index  for  groundlayer  taxa  encountered  during  sampling  of  American  Beech  Woods  Nature  Preserve,  Clark  County,  Illinois. 

Creek  Bottom Southwest 

Ridge  top 
North West East South Northeast 

(30  taxa) (20  taxa) (27  taxa) (23  taxa) 
(20  taxa) (18  taxa) (25  taxa) (18  taxa) 

Southwest 
44.0 

Ridge  top 
56.1 

63.8 

North 49.1 32.6 52.0 

West 36.0 40.0 55.3 
41.9 

East 45,8 42.1 48.9 39.0 26.3 

South 
43.6 

48.9 
53.8 50,0 44.4 

46.5 

Northeast 50,0 
31.6 

57.8 39,0 
47.4 

22.2 

41.9 

Southeast  (3 species) 6.1 

8.7 

6,7 

15.4 

8,7 

0 7.1 9.5 



1872  BRIT.ORG/SIDA  21(3) 

spp.  (snakcniot),  Asarum  canadcnsc  L.  (wild  ginger)  and  Viola  sororia  Willd. 

(woolly  blue  violet)  were  the  only  other  herbaceous  taxa  with  I  V's  greater  than 
live.  Snakeroot  was  most  abundant  in  plots  that  had  a  west  and  northeast  aspect 

while  wild  ginger  was  most  common  on  the  north-lacing  slopes.  Woolly  blue  vio- 
let was  present  in  low  to  moderate  numbers  in  most  plots.  Tulip  tree,  sugar  maple, 

and  sassafras  were  the  most  commonly  encountered  tree  seedHngs.  Oak  seed- 

lings were  rare  with  only  one  seedling  being  encountered  on  a  north-facing  slope. 
Slope  aspects. — Among  the  ovcrstory  trees,  American  beech  ranked  first 

in  importance  value  m  plots  located  on  most  slope  aspects  (Table  4).  It  ranked 

second  in  plots  with  a  south  or  southeast  aspect  and  filth  in  plots  that  occurred 

on  ridge  tops.  Sugar  maple  ranked  second  in  importance  value  in  plots  having 

a  southwest,  north,  west,  or  northeast  aspect.  Black  oak  ranked  fu'st  in  plots 

that  occurred  on  the  ridge  tops,  but  no  higher  than  third  on  the  remaining  as- 
pects. White  oak  ranked  second  and  third  in  plots  with  an  easterly  aspect  and 

on  the  ridge  tops,  respectively,  but  was  only  a  minor  component  or  was  absent 

Irom  plots  occurring  on  the  remaining  aspects.  Red  oak  ranked  fourth  in  plots 

with  a  southwest  or  north  aspect  and  was  not  encountered  in  the  remaining 

plots.  Among  the  hickories,  shagbark  hickory  ranked  first  in  plots  with  a  south 

or  southeast  aspect  while  pignut  hickory  ranked  second  in  plots  that  occurred 
on  the  ridge  tops. 

The  plots  located  on  the  ridgetops  and  the  southwest-facing  slopes  had 
greatest  similarity  (63.8%  Sorenson  Coefficient  of  Community,  Sorenson  1948) 

(Table  5).  Plots  located  on  the  southeast-facmg  slopes  were  considerably  dis- 
similar to  plots  located  on  other  slope  aspects  having  Sorenson  Coefficient  of 

Community  percentages  that  ranged  from  0  to  15.4.  These  low  values  may  be 

attributed  to  the  low  number  of  plots  with  southeast  aspects  (1)  and  the  low 

species  richness  of  the  plot  (3).  Most  other  plots  had  similarity  indices  that 
ranged  from  36.1%  and  57.8%. 

During  the  study,  wc  observed  207  vascular  plant  taxa  in  the  study  area:  11 

terns,  fern  al  I ics,  and  gym nosperms,  49  monocots,  and  1 47  dicots.  Of  that  num- 
ber, 23  (fLl%)  had  a  Coefficient  of  Conservatism  (CO  of  seven  or  greater  and  10 

(4.8'/())  were  non-native  taxa.  The  average  CC,  when  calculated  for  all  taxa,  was 
3.88  and  the  FQI  was  55.8.  When  calculated  for  native  taxa  only,  the  average  CC 

and  FQI  were  4.04  and  57.0,  respectively.  Sites  that  have  an  FQI  greater  than  35 

are  considered  regionally  noteworthy,  while  sites  with  an  FQI  greater  than  45 

are  defined  as  statewide-significant  natural  areas  (Taft  ct  al.  1997). 

The  composition  of  y\merican  Beech  Woods  is  similar  to  other  beech-maple 

forests  in  Illinois  and  Indiana,  having  American  beech  and  sugar  maple  as  co- 
dominants  on  the  mesic  slopes  with  oaks  and  hickories  predominating  on  the 

drier  slopes  or  more  level  uplands  (Ebingcr  1997;  Cowcll  &  Jackson  2002).  The 

decline  in  overall  tree  density  and  total  basal  area  in  this  preserve  is  typical  of 

many  similar  lorest  stands  in  the  region  (Petty  &  Lindsey  1961;  Lindsey  & 



EDGIN  ET  AL,  f  LORA  OF  AMERICAN  BEECH  WOODS  NATURE  PRESERVE 1873 

Schmelz  1964;  Barton  &  Schmelz  1987).  Oak  density  declines  as  mature  indi- 
viduals die  while  shade-intolerant  and  successional  species  such  as  tuhp  tree, 

ash,  and  sassafras,  persist  as  minor  components  because  of  gap-phase  distur- 
bances (Cowell  &  Jackson  2002). 

APPENDIX  1 

Vascular  flora  of  American  Beech  Woods  Nature  Preserve,  Lincoln  Trail  State 

Park,  Clark  County,  Illinois  arranged  alphabetically  by  taxonomic  group.  No- 
menclature follows  Mohlenbrock  (2002).  Collection  numbers  with  the  T  prefix 

are  those  of  Tucker;  while  the  E  prefix  indicates  specimens  collected  by  Ebinger 

All  specimens  were  deposited  in  the  Stover-Ebinger  Herbarium  at  Eastern  Illi- 
nois University  Charleston,  Illinois,  with  some  duplicates  at  ILLS.  Taxa  preceded 

bv  an  asterisk  (*)  are  non-native. 
FERNS  AND  FERN  ALLIES 

ADIANTACEAE 

Acliantum  pedatum  L.T1 1  770 

ASPLENIACEAE 

Asplenium  platyneuron  (L.)  Oakes  E29720 

Cystopteris  protrusa  (Blasd.)  WeatherbyTl  1  750 

Polystichum  acrostichoides  (Michx.)  Schott  E29605 

EQUISETACEAE 

tquisetum  arvense  L,T1 1  736 

OPHIOGLOSSACEAE 

Botrychium  dissectum  Spreng.  var.  dissectum 
E29719 

Botrychium  dissectum  Spreng.  var.  obliquum 

(Muhl.)CluteE30427 

Botrychiutv  virginianum  (L.)  5w.  E29501 

Ophioglossum  vulgatum  L.  E29889 

THELYPTERIDACEAE 

Phegopteris  hexagonoptera  (Michx.)  Eee  E29604 

GYMNOSPERMS 

CUPRESSACEAE 

Juniperus  virginiana  L.  E29890 

DICOTYLEDONS 

ACERACEAE 

Acer  saccharum  Marsh.  E2989 

Acer  rubrum  L.  (Observed) 

ANACARDIACEAE 

Toxicodendron  radicans  (L.)  Kuntze  E30232 

ANNONACEAE 

Asimina  triloba  (L.)  Dunal  E30430 

APIACEAE 

Cicula  maculata  L.T  1 1  739 

Cryplotaenia  canadensis  (L.)  DC.Tl  1  738 

Osmorhiza  claytonii  (Michx.)  Clarl<eTl  1 752 
Sanicula  canadensis  L.  var.  canadensis  Tl  1 744 

Sanicula  odorata  (Raf.)  Pryer  &  Phillippe  E29622 

ARALIACEAE 

Aralia  racemosa  L.  E301 57 

Panax  quinquefolius  L.  E29892 

ARISTOLOCHIACEAE 

Aristoloctiia  serpentaria  L.  E2961 8 

Asarum  canadense  L.  E29497 

ASTERACEAE 

Ageratina  altissima  (L.)  P.M.  King  &  H.  Robins. 
E30158 

Antennaria  plantaginifolia  (L.)  Richards.  E29500 

Arnoglossum  atrlplicifolium  (L.)  H.  Robins. E30233 

Aster  iatenflorus  (L.)  Britt,  E30437 

Aster  sagittifotius  Wedem.  ex  Willd.  E30438 
/^5fer5/iom7Lindl.E30436 

Erechtites  hieracifolia  (L,)  Raf.  E30439 

Erigeron  annuus  (L.)  Pers.Tl  1  742 

Erigeron  phlladelphlcus  L.Tl  2047 

Eupatorium  sessilifolium  L. var.  brittonianum  Por- 
ter E301 59 

Euthamia  graminifolia  (L.)  Nutt.  ex  Cas5.E30293 
Helianthus  divaricatus  L.  E301 60 

Hieracium  gronovii  L.  E30235 

Krigia  biflora  (Walt.)  Blake  Tl  2041 
Lactuca  canadensis  L.  E30236 
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Prenanthes  altissima  L.  E30440 

Senecio  glabellas  Poir.  E29608 
Senecio  obovatus  Muhl.Tl  2044 

Solidago  caesia  L.  E  3  0442 

Solidago  canadensis  L.  E30294 

Solidago  nemoralis  Alton  E30443 

So//do(7Ou/m/ro/;fjMuhl.exWilld.E30237 

BALSAMINACEAE 

hnpatiens  capensis  Meerb.  E30161 

BERBERIDACEAE 

Podophyllum  peltaium  L.  E29487 

CORYLACEAE 

Larpinus  caroliniana  Walt. var.  virginiana  (Marsh.) 
FernaldTl1775 

Corylus  americana  Walt.  E29895 

Ostrya  virginiana  (Mill.)  K.  Koch  E29897 

BORAGINACEAE 

Lynoglossum  virginianum  L.  E29620 

Hackelia  virginiana  (L.)  I.M.  Johnst.  E29894 

BRASSICACEAE 

Dentaria  laciniata  Muhl,  E29490 

CAESALPINIACEAE 

Cercis  canadensis  L.TIl  765 

CAMPANULACEAE 

Lainpanulaslianiuiuericanum  (L.)  Small  E30162 
Lobelia  iriflata  i.J\]782 

Lobelia  siphiliticaLEi0295 

CAPRIFOLIACEAE 

*Lonicera  maackii  (Rupr.)  Maxim.  E29610 
Sambucus  canadensis  L.T  1  1 7S6 

Symphoricarpos  orbiculatus  Moench  E30164 

Viburnum  prunifolnim  L.  E29898 

CARYOPHYLLACEAE 

Silene  stellata  (L.)  Alton  E301 65 

CORNACEAE 

Cornusflorida  L.  E29726 

EBENACEAE 

i)io\pyros  viiqiniana  L.  E29900 

ELAEAGNACEAE 

*Elaeagnus  angustifolia  L.Tl  1  773 

EUPHORBIACEAE 

Acalypha  rhomboidea  Raf.  E30238 

FABACEAE 

Amphicarpaea  bracteata  (L.)  Rickett  &  Stafleu 
E30299 

Desmodium  nudiflorum  (L.)  DCTI 1 741 

Desmodium  paniculatum  (L.)  DC.  E30298 

*Robinia  pseudoacacia  L.  E29901 

FAGACEAE 

Fagus  grandifolia  Ehrh.Tl  2051 
Ouercus  o/boL.E29727 

Quercus  imbricaria  Michx.  E30295 

Quercus  paiustris  Muenchh  E30433 

Quercus  rubra  L.  E30434 

Quercus  velutina  Lam.Tl  2305 

GENTIANACEAE 

Frasera  carolmiensis  Walt.  E29904 

GERANIACEAE 

Geranium  maculatum  L.  E29492 

HAMAMELIDACEAE 

Liquidambarstyraciflua  L.  E30239 

HYDRANGEACEAE 

Hydrangea  a^borescens  L.  E29903 

HYDROPHYLLACEAE 

Hydiupliyllum  virginianum  L.  E30168 

HYPERICACEAE 

hlypericum  punctatum  Lam. Til  776 

JUGLANDACEAE 

Carya  cordiformis  (Wangenh.)  K.Koch  E30431 

Carya  glabra  (Mill.)  Sweet  E30301 

Carya  ovata  (Mill.)  K.  Koch  E30432 

Carya  lomentosa  (f'oir.)  Nutt.  E30300 

Juglans  nigra  L,  E30241 

LAMIACEAE 

Collit)sonia  canadensis  L.  E30242 

Lycopus  virginicus  L,  E30302 
Monarda  bradburiana  Beck  E2961  7 

*Prunella  vulgaris  L.Tl  1 771 

Pycnanthemum  tenuifolium  Schrad.  E29905 
Scutellaria  incana  Biehl.  E29906 

Feucrium  canadense  L.Tl  1  735 

LAURACEAE 

Sassafras  albidum  (Nutt.)  Nees  Tl  1  759 

Lindera  benzoin  (L.)  Blume  Tl  1  764 

MAGNOLIACEAE 

Liriodendion  (ulipitera  L.  E29728 
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MENISPERMACEAE 

Menispermum  canadense  L.  E2961 5 

MORACEAE 

Moras  rubra  L.  E30169 

NYSSACEAE 

Nyssa  sylvatica  Marsh.  E29908 

OLEACEAE 

Fraxinus  americana  L.  E29729 

Fraxinus  pennsylvanica  Marsh.  E30435 

*Ligustrum  vulgare  L.  E29730 

ONAGRACEAE 

Circaea  lutetiana  L.  ssp.  canadensis  (L.)  Aschers. 

&  Magnus  E29910 

OROBANCHACEAE 

Conopholis  americana  (L.)  Wallr.  E29619 

OXALIDACEAE 

Oxalisstricta  I.  E29624 

Oxaiis  violacea  L.  E29625 

PAPAVERACEAE 

Sanguinaria  canadensis  L.  E29498 

PHRYMACEAE 

Phryma  ieptostacliya  L.Tl  1  760 

PHYTOLACCACEAE 

Phytolacca  americana  L.  E2991 1 

POLEMONIACEAE 

Phlox  divaricata  L.  spp.  laphamii  (Wood)  Wherry 
T12045 

Polemonium  reptans  L.  E29731 

POLYGONACEAE 

Persicaria  punctata  {\i\\\on)  Small  E30303 

Antenoron  virglnianum  (L.)  Roberty  &  Vautier 
E30170 

*Rumex  crispus  L.Tl  1  767 

PORTULACACEAE 

Claytonia  virginica  L.  E29488 

RANUNCULACEAE 

Actaea  pachypoda  Elliott  E29616 

Hepatica  acutiloba  DC.  E29496 

Ranunculus  abortivus  L.  E29495 

Ranunculus  recurvatus  Poir.Tl  2046 

Ranunculus  septenlrionalls  Poir.  E29494 
Thalictrum  dioicum  L.Tl  2034 

ROSACEAE 

Agnmonia  gryposepala  Wallr.  E301 73 

Agnmonia  parviflora  Soland.  ex  Alton  E30243 

/\gr/mon/apubescens  Wallr.  E301  72 

Amelanchier  orborea  (Michx.fil.)  FernaldT12050 

Geum  canadense  Jacq.Tl  1 761 

Geum  vernum  (Raf.)  Torrey  &  A.  Gray  E29629 

Potentilla  simplex  Michx.  E29630 
Prunus  serotina  Ehrh.  E29631 

'"'Rosa  mu/f/f/oraThunb.ex  Murr.  E29628 

Rubus  allegheniensis  Porter  ex  L.H.  Bailey  E29634 

Rubus  flagellaris  Willd.  E29632 
Rubus  occidentalis  L.Tl  1 777 

Rubus pensllvanlcus  Poir. ex  Lam.Tl  1732 

RUBIACEAE 

Cephalanthus  occidentalis  L.Tl  1  734 

Galium  aparine  L.  E29489 
Galium  circaezans  Michx.TI  1  740 

Galium  concinnum  Torrey  &  A.Gray  E29733 

Galium  tnflorum  Michx.TI  1  743 

Houstonia purpurea  L.  E29732 

SAXIFRAGACEAE 

Penthorum  sedoides  L.  E30244 

SCROPHULARIACEAE 

Mimulus  alatus  Alton  T1 1  774 

Pedicularis  canadensis  L.  E29735 

Scrophularia  marilandica  L.  E301 74 

ULMACEAE 

Ulmus  americana  L.Tl  1  737 

Ulmus  rubra  Muhl.Tl 

URTICACEAE 

Boehmeria  cylindnca  (L.)  Sw.  E30247 

Laportea  canadensis  (L.)  Wedd.  E30246 

Parietaria  pensylvanica  Muhl.  ex  Willd.  E2991 5 

Pileapumlla  (L.)  A.Gray  E30304 

VERBENACEAE 

Verbena  urticifolia  L.  E2991 7 

VIOLACEAE 

Viola  palmataLE29S03 

Viola  pratincola  Greene  E29502 
l/;o/asoror/o  Willd.  E29623 

VITACEAE 

Parthenocissus  guinquefolia  (L.)  Planch.  E30248 

Vitis  aestivalis  Michx.  E30305 

MONOCOTYLEDONS 

ALISMACEAE 

Alisma  triviale  Pursh  Tl  1  733 
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ARACEAE 

Arlsaema  drucontium  (L.)  Schott  E29626 

Ansaema  tnphylluni  (L.)  Schott  Tl  2043 

COMMELINACEAE 

Tradescantia  subaspera  Ker  Tl  2033 

Tradesaiiitia  virginiana  L.  E29505 

CYPERACEAE 

Corexc;/L)ia;n5  Wil!d.E29510 

Carex  blanda  Dewey  E295 1 1 

Carex  cephalophora  Muhi.  ex  Wilid.  E29637 

Carex glaucodea  Juckerm.EiO]  /6 

Carex gracilescens  Steudel  Tl  2039 

Carex  hirsutella  Mack.  E29927 

Carex  hirtifolia  Mack.Tl  2048 

Carex /uNc/oWa  hi.  Til  762 

Carex pensylvanica  Lam.  E29509 
Carex  ro5ftj  Schk.  ex  Willd.Tl  2037 

Scirpus  georgianus  Harper  Til  763 

DIOSCOREACEAE 

Dioscorea  guaternata  (Walt.)  J.F.  Gmel.  E29925 

JUNCACEAE 

JuiKus  tcrniis  wm.J]  Mil 

iuzula  multiflora  (Retz.)  Lej.Tl  1753 

LILIACEAE 

Allium  tricoccurn  Alton  E29508 

Smilacina  racemosa  (L.)  Desf.  E2961 1 

Trillium  recurvatum  Beck  E29507 

Uvulario  grandiflora  Sm.  E2961 2 

ORCHIDACEAE 

Corallorhiza  odontorhiza  (Willd.: 
served) 

Galearis  spectabilis  (L.)  Raf.  E29926 

Liparis  liliifolia  (L.)  Rich.  E30307 

POACEAE 

'"Agiostis  gigantea  Roth  Tl  1  766 

Agrostis  hyemalis  (Walt.)  BSP.  E30230 

Brachyelytrum  erectum  (Schreb.)  Beauv.  E29918 

Bromus pubescens  Muhl.Tl  1  751 

China  arundinacea  L.  E301 77 

Danlhonia  spicata  [I)  Roem.&  Schult.  E29721 

Dichanthelium  bosai (Po\f.)  Gould  &  ClarkTI  1  748 

Dichantheliurn  clandestinum  (L.)  Gould  Tl  1 757 

Dichanthelium  dichotomum  (L.)  Gould  E29723 

Dichanthelium  ImdheimeriiNash)  Gould  Tl  1 746 

Dichanthelium  microcarpon  (MuhL)  Mohlenbr. 
Til  747 

Elymus  hystnx  I.U9922 

Elymusvillosus  Muhl.E29921 

Elymus  virginicui  L.  E301  78 

*Festuca  arundinacea  Schreb.Tl  1  780 

Festuca  subverticillata  (Pets.)  Alekseev  Tl  2036 

Glyceria  striata  (Lam.)  Hitchc.Tl  1  754 

Leersia  virginica  Willd.  E29923 

Muhlenbergia  schieben  J.R  Gmel.  E30429 

Muhlenbergia  sobolifera  (Muhl.)  Trin.  E301 79 

'Poa  compressa  L.  E30306 

Poa  sylvestris  A.  Gray  Tl  2049 

SMILACACEAE 

Smilax  tamnoides  L.  var.  hispida  (Muhl.)  Fernald 

E30180 

Nutt.  (Ob- 

ACIvNOWU-nCMr.NTS 

We  wish  to  thank  the  llhnois  Department  of  Natural  Resources  (IDNR)  and 

the  lUinois  Nature  Preserves  Commission  lor  granting  permission  to  conduct 

the  study  and  collect  specimens.  Appreciation  is  also  extended  to  Matt  Bowyer, 

Robert  Gillespie,  and  Amy  Young  (IDNR)  lor  their  assistance  with  data  collec- 
tion and  manuscript  preparation.  Scott  Mcmers  provided  helpful  comments 

on  data  analysis  and  manuscript  revision.  Identification  of  Carex  specimens 

was  conlirmed  by  Tony  Reznicek  (MICH).  The  abstract  was  translated  into 

Spanish  by  Daniel  Johnson  (U.S.  State  Dept.J. 

REFERHNCHS 

Anderson,  R.C.  1970.  Distribution  of  forest  and  prairie  in  Illinois  about  1820.  Illinois  Nature 

Preserves  Commission,  Rockford  (Map.) 



ED6IN  ET  AL.,  FLORA  OF  AMERICAN  BEECH  WOODS  NATURE  PRESERVE  1877 

Anderson,  R.C.  1983. The  eastern  prairie-forest  transition  -  an  overview.  In:  R,  Brewer,  ed. 

Proceedings  of  the  8th  North  American  Prairie  Conference,  1 982,  Western  Michigan 

University,  Kalamazoo.  Pp.  86-92. 

AwAi.T,  F.L.  1 979.  Soil  Survey  of  Clark  County,  Illinois.  U.S.  Dept.Agric,  Washington,  D.C. 

Barion,J.D,  and  D.M.Schmelz.  1987. Thirty  years  of  growth  records  in  Donaldson's  Woods. 
Trans.  Indiana  Acad. Sci.  96:209-21 4. 

Braun,  E.L.  1 950.  Deciduous  forest  of  Eastern  North  America.  Blakiston  Books,  Philadelphia. 

Cowi:LL,C.M.,and  M.T.Jackson.  2002.  Vegetation  change  in  a  forest  remnant  of  the  eastern 

presettlement  prairie  margin,  USA.  Nat.  Areas  Jour.  22:53-60, 

DoNSELMAN,  H.M.  1 973.  An  ecological  analysis  of  the  shrub  stratum  of  the  beech-maple 

forest  type.  M.S. Thesis  #1085,  Indiana  State  University, Terre  Haute,  Indiana. 

DuNN,C.P  1 978.  An  ecological  analysis  of  the  tree  stratum  of  the  beech-maple  forest  type. 
M.S. Thesis  #1 299,  Indiana  State  University, Terre  Haute,  Indiana. 

Ep,inl,ik,J.E.1997.  Forest  communities  of  the  Midwestern  United  States.  In:  M.W.Schwartz, 

ed.  Conservation  in  Highly  Fragmented  Landscapes,  Chapman  and  Hall,  New  York. 

Pp.  3-23. 
HurcHisoN,  M.  1988.  A  guide  to  understanding.  Interpreting,  and  using  the  public  land 

survey  field  notes  in  Illinois.  Natural  Areas  Jour.  8:245-255. 
lvERSON,L.R.,G.L.RoLFE,TJ.  Jacob,  A.S.HoDGiNS,  and  M.R.Jeffords.  1 991.  Forests  of  Illinois.  Illinois 

Council  on  Forest  Development,  Urbana,  and  Illinois  Natural  History  Survey,  Cham- 

paign,Illinois. 

KucHLER,  A.W.  1964.  Potential  natural  vegetation  of  the  coterminous  United  States.  Am. 

Geograph.Soc.Spec.Publ.  36. 

Levi:nson,J.B.  1 973.The  herbaceous  stratum  of  the  beech-maple  forest:  A  community  struc- 

ture analysis.  M.S. Thesis  #  1088,  Indiana  State  University, Terre  Haute,  Indiana. 

LiNDSEY,A,A.  1955. Testing  the  line-strip  method  against  full  tallies  in  diverse  forest  types. 

Ecology  36:485-495. 

LiNDSEY,  A.A.  and  D.V.  Scnmelz.  1964.  Comparison  of  Donaldson's  Woods  in  1964  with  its 

1954  forest  map  of  20  acres. Trans.  Indiana  Acad.  Sci.  74:1 69-1  77. 

McFai  I ,  D,  and  J.  Karnes,  (eds.).  1 995.  A  directory  of  Illinois  nature  preserves.  Volume  2. 

Northwestern,  Central,  and  Southern  Illinois.  Illinois  Department  of  Natural  Resources, 

Division  of  Natural  Heritage,  Springfield,  Illinois. 

MoiubNBR()CK,R.H. 2002. Vascular  flora  of  Illinois. Southern  Illinois  University  Press,Carbon- 
daleand  Edwardsville, Illinois. 

Pi  iiY,  R.O.and  A.A.  Eindsey.  1961.  Hoot's  Woods,  a  remnant  of  virgin  timber,  Owen  County, 
Indiana. Trans,  Indiana  Acad.Sci.71 :320-326. 

ScHWEGMAN,J.E.  1 973. Comprehensive  plan  for  the  Illinois  nature  preserves  system.  Part  2. 

The  natural  divisions  of  Illinois.  Illinois  Nature  Preserves  Commission,  Springfield,  Illinois. 

32  pp. -t-  map. 

Small, C, J. and  B, C. McCarthy. 2001  .Vascularflora  of  the  Waterloo  Wildlife  Research  Station, 

Athens  County,  Ohio.  Castanea  66:363-382. 



1878  BRIT.ORG/SIDA  21(3) 

S0RENSON,T.  1948.A  method  of  establishing  groups  of  equal  amplitude  in  plant  sociology 

based  on  similarity  of  species  content.  Det.  Kong.  Danske  Vidensk.  Selsk.  Biol.  Skr. 

(Copenhagen)  5:1-34. 

Tai  i,J.B.,G.S.Wiini[M,D.M.LAnn,and  L.A.  Mas  i[hs.  1997.  Floristic  quality  assessment  for  veg- 

etation in  Illinois,  a  method  for  assessing  vegetation  integrity.  Erigenia  15:1-95. 

WrArHER.coM.2002.  Monthly  averages  and  records  for  Marshall,  lllinois.The  Weather  Channel. 

WniH.J.and  M.I  I. Madany.I  978. Classification  of  natural  communities  in  Illinois. ln:White,J. 

Ilinois  Natural  Areas  Inventory  Technical  Report.  Natuial  Areas  Inventory,  Urbana,  IL 

Pp.31 1-357. 



SOIL  AND  ECOLOGICAL  FEATURES  OF  HEXALECTRIS 

(ORCHIDACEAE)  SITES 

Annie  B.Collins  James  E.Varnum 

Biology  Department  14524  Tamerisk  lane 

University  of  Dallas  Farmers  Branch,  Texas  75234,  U.S.A. 

1845  E.Northgate  Drive 

Irving,  Texas  75062,  U.S.A. 

Margaret  Brown-Marsden^ 
Biology  Department 

University  of  Dallas 

1845  E.  Northgate  Drive 

lrving,Texas  75062,  U.S.A. 

ABSTRACT 

Soil  and  ecological  features  of  the  orchid  genus  Hexalecl  ri.s  were  examined  to  obtain  a  more  accurate 

description  of  the  factors  influencing  its  distribution  and  to  direct  future  conservation  eflorts.  Data 

on  canopy  and  ground  cover,  tree  species  diversity,  and  soil  scries  were  obtained  lor  Hexalcctris  in 

Dallas  County,  and  overlaid  with  historic  data  on  Hexalectris  in  Texas.  Wc  determined  that 

Hexalectns  does  associate  with  oak  and  juniper,  but  theamount  of  coverat  Hexu/ecfJis  sites  did  not 

exceed  60%.  Ground  cover,  tree  species  diversity,  and  percent  oak/juniper  did  not  diiier  between  sites 

wuh  and  without  Hexalcctiis.  The  soil  series  associated  with  J^cxalt'cin.s  in  this  region  were  Eddy- 

Brackett  entisols  of  8-20S\i  slope.  Soil  type  was  an  accurate  predictor  oi  areas  in  which  Hexalcctris 
could  be  found.  Hexalcctris  appear  to  be  strongly  dependent  on  soil  series,  a  factor  which  can  aid  in 

predicting  areas  in  which  Hexci left  ris  is  likely  to  be  found  but  has  not  yet  been  located,  as  well  as  in 

conservation  oi  this  less  well-studied  genus. 

RESUMHN 

Se  examinaron  las  caracteristicas  ecologicas  y  del  suelo  de  la  especie  de  orquidea  Hexalcctris  para 

obtener  una  descnpcion  mas  precisa  de  los  factores  que  influyen  su  distnbucion  y  para  futures 

esfuerzos de  conservacion. Se  obtuvieron  datosde  la  canopia  y  el  recubrimiento, diversidad  de  especies 

arboreas,  y  series  de  suelo  de  Hexalcctris  en  el  condado  de  Dallas,  ysobrepuestos  con  datos  historicos 

sobre  Hexalectris  en  Texas.  Determinamos  que  Hexalectris  si  se  asocia  con  roble  y  enebro,  pero  la 

cantidad  de  los  sitios  de  Hexalectris  no  excedieron  el  60%  y  ademas  el  area  cubierta,  la  diversidad  de 

especiesarboreas,  y  el  porccnta|eroble/enebro no cambioentre sitios observados con  o sin  Hexalectris. 

Las  series  del  suelo  asociadas  a  Hexalectris  en  esta  region  eran  suelo  Eddy-Brackett  con  8  al  20  por 
ciento  de  inclinacion.  El  tipo  de  suelo  fue  un  indicador  precise  para  poder  predecir  el  area  en  que  se 
encontraria  Hexalectris.  Hexalect  ris  parecedepender  fuertemente  en  la  clase  de  suelos,  un  factor  que 

pucde  ayudar  a  predecir  areas  en  las  que  pueda  encontrarse  Hexalectris  pero  todavia  no  pucden  ser 

descntas,  al  igual  que  la  conservacion  de  este  genero  mucho  menos  estudiado. 

'Author  to  whom  correspondence  should  be  addressed. 

SIDA  21(3):  1879-1891. 2005 



1880  BRIT.ORG/SIDA  21(3) 

INTROnUCTlON 

Most  orchids  begin  lilc  by  forming  a  in\'covrhizal  relationship,  as  seed  germi- 
nation is  dependent  on  a  mycorrhizal  association  to  supply  the  seedHng  with 

carbon  during  its  early  stages;  a  relationship  known  as  myco-heterotrophy 

(Dressier  1»81;  Leake  lQ^)4;Smith  &  Read  1997)^  LIltimately,appre«imately  80% 

ot  orchids  switch  trom  the  myco-hcterotrophic  lifestyle  to  one  in  which  car- 
bon exchange  occurs  in  the  opposite  direction,  from  orchid  to  fungus  (Atwood 

1986).  Only  20%  ol  orchid  species  maintain  this  symbiosis  throughout  their 

lifetime,  which  can  evolve  to  a  high  degree  of  mycorrhizal  specialization  (Ras- 
mussen  1995;  Taylor  et  al.  2002).  Within  the  recognized  orchid  subfamilies,  the 

appearance  ol  myco-heterotrophic  species  is  nearly  ubiquitous,  and  these  kinds 
ol  orchids  can  belound  within  all  tribes  of  the  Orchidaceae  (Dressier  &  Dodson 

1960;  Chase  ct  al.  2003).  Although  recent  work  has  sought  to  understand  the 

nature  ol  the  mycorrhizal  associations  for  orchids  and  how  they  relate  to  or- 

chid taxonomy  (Zelmer  et  al.  f996),  less  is  known  about  how  myco-heterotro- 

phy is  related  to  geographic  distribution.  It  is  thought  that  a  high  degree  of  speci- 
licity  between  orchid  and  fungus  may  have  broader  conservation  implications, 

as  protection  ol  endangered  myco-heterotrophic  forms  requires  both  the  main- 
tenance of  the  orchid  itself  as  well  as  its  associated  fungus  (Taylor  et  al.  2003). 

Because  these  orchids  have  a  relatively  low  ability  to  withstand  transplanta- 
tion I  rom  the  wild  (Liggio  f999),  determining  the  specific  features  found  in  the 

habitat  ol  myco-heterotrophic  orchids  can  provide  a  key  to  understanding  their 
geographic  distribution,  and  ultimately  aid  their  conservation  worldwide. 

ConiUon-hizd  Gagncbin  and  Hcxcilcctns  Rafmesquc  arc  theonly  twogen- 
era  ot  myco-heterotrophic  orchid  that  occur  in  Texas.  Members  of  both  genera 

are  commonly  called  "coral  root"  orchids,  due  to  the  presence  of  anthocyanin 
in  the  rhizome,  stalk,  and  flowers  (kiggio  f999),  afthough  the  genera  differ  in 
their  broader  appearance,  hafoitat,  and  distribution.  Corallorrh  iza  includes  ten 

species,  ol  which  nine  are  nati\'e  to  North  and  Central  America  (Freudenstein 
f997).  The  genus  CoraUorrhizd  is  found  within  all  the  lower  48  states  and 

Alaska.  Hcxalcctri^  is  lound  in  a  much  narrower  range,  v\'ith  a  center  of  diver- 
sity m  northern  Mexico  (Luer  1975).  As  a  result,  only  five  of  the  Hcxdlcctris 

species  occur  in  the  United  States,  and  of  these  species  lour  are  limited  to  parts 

of  Texas  (H.  Wini]ockn  Ames  &  Correll,  H.  re  vol  Ktrt  Cor  rell,  H.  nitida  1..0.  Will- 

iams, and  H.s^ycindijhud  {.A.  Richard  &  Galcotti)  L.O.  Williams),  Arizona  (H. 

warnockii).  and  Ncv\'  Mexico  (H.  nilida)  (Fig.  f).  Only  Hexalcctns  spicuta 
(Walter)  Barnhart  ranges  widely,  occurring  along  the  eastern  seaboard  as  far 

north  as  Maryland  and  West  Virginia.  The  range  of  two  HcxcWcctri.s  species  (H. 

grandijlordixud  H.  rc\'<)/(((c;)  is  restricted  to  only  two  counties  in  west  Texas  (Jeff 
Davis  County  lor  H.  y^iandifiord,  jcii  Davis  and  Culberson  counties  for  H. 

rcvoluld:  Liggio  1999;  I  latch  et  al.  f990). 
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Number  of  Hexalectris 

species  per  county 

Fig  .  1 .  Distribution  map  of  Hexalectris  in  Texas  (based  on  counties,  divided  by  species,  using  information  from  Hatch  et 

al.  1990)  Most  counties  with  only  one  species  have  either  H.  spicata  or  H.  nitida.  Most  counties  with  two  species  have  H. 

spicata  and  H.  nitida. 

In  Texas,  most  of  the  counties  with  Hexalectris  populations  are  within  only 

three  of  the  states  11  ecological  regions:  the  Trans-Pecos,  the  Edwards  Plateau, 
and  the  Blackland  Prairies  (Fig.  1;  Hatch  et  al.  1990;  Turner  et  al.  2003).  Only  H. 

spicata  extends  beyond  these  three  regions,  occurring  m  all  but  the  High  Plains 
and  Rolling  Plains  of  the  Texas  panhandle.  Dallas  County  (in  the  Blackland 
Prairies  ecological  region)  is  only  one  of  four  counties  (Gillespie  in  the  Edwards 

Plateau,Jeff  Davis  and  Brewster  in  the  Trans-Pecos  are  the  other  three)  that  have 

three  or  more  species  of  Hexalectris.  Dallas  County  shows  a  high  recorded  diver- 
sity for  Hexalectris,  but  this  is  in  part  related  to  recently  reported  range  exten- 

sions for  H.  warnockii  and  H.  nitida  (Engel  1987;  Mahler  1988),  and  the  new 

combination  H.  spicata  var  arizonica,  which  was  described  in  part  based  on  speci- 
mens from  the  Dallas  Nature  Center  (now  Cedar  Ridge  Preserve)  in  southwest 
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Dallas  County.  1  lowever,  as  most  information  on  Hcxalcclns  has  appeared  only 

within  the  last  lifry  years  CLiggio  1999),  and  relatively  few  herbarium  collee- 
tions  have  been  made  lor  t  his  genus,  Hcxa  led  ris  may  perhaps  be  present  over  a 

very  large  geographic  area,  and  thus  be  more  common  than  previously  thought 
(Goldman  et  al.  2002). 

In  this  study  we  wished  to  expand  the  information  known  about 

Hcxalcclris  abundance  and  distribution  by  conducting  a  detailed  census  of 

Cedar  Ridge  Preserve  (CRP)  in  southwest  Dallas  County,  This  is  an  ideal  site  for 

a  broad  study  of  Hcxalcct  ris  due  to  its  large  area  (approximately  256  hectares) 

and  its  protected  status  as  both  a  Dallas  County  Open  Space  Preserve  and  a 

park  within  the  P)allas  Parks  and  l^ecreation  Department.  CRP  is  also  the  loca- 

tion ol  extensix'e  historic  study  by  several  orchid  hobbyists  (V,  Engel,  D,  Will- 

iams), long-term  plant  research  and  inventory  by  the  Dallas  Nature  Center  (G, 
Stanford,].  Yarn um)  and  the  University  of  Dallas  (M.  Brown,  A,  Collins),  as  well 

as  the  range  expansions  for  1 1  warnockii  and  H,  nitida,  and  the  discovery  of  H. 

spicala  var.  arizonica  (Catling  and  Engel  1993),  The  goals  of  this  study  were  to 

1)  compile  historic  data  for  Hexalcctns  at  Cedar  Ridge  Preserve,  2)  assess  the 

number  of  Hexalcctrisat  the  preserve  in  2004, 3)  determine  the  ecological  char- 
acteristics ol  Hcxcilcctris  sites,  to  help  provide  a  more  complete  description  of 

its  habitat,  and  4)  provide  a  map  ol  orchid  locations  at  the  preserve,  to  deter- 
mine whether  there  are  any  predictors  that  may  be  used  to  liclp  identify  other 

potential  Hcxd/ccfri.s- sites  in  Texas. 

MATERIAL.S  AND  MHTHOPS 

All  data  were  collected  at  Cedar  Ridge  Preserve,  in  southwest  Dallas  County, 

Texas.  CRP  is  located  m  one  of  the  few  remaining  undeveloped  areas  of  the  Aus- 
tin Chalk  f:scarpment,  a  geological  region  ol  lower  Cretaceous  limestone  that 

extends  northeast  from  Dallas  to  the  Oklahoma  border,  and  southwest  past 

Waco  and  Austin  into  the  lidwards  Plateau  (Dallas  Department  of  Urban  Plan- 

ning 1977)).  In  P>af  las  County  the  escarpment  forms  a  series  of  steep  slopes,  with 
erosion  ol  the  bedrock  creating  a  variety  ol  diverse  habitats  (Kennemer  .1987). 

CRP  has  been  a  subject  ol  longtime  plant  study  and  monitoring  by  virtue  of  its 
historic  role  as  an  environmental  center  (Greenhills  [environmental  Center, 

Dallas  Nature  Center)  and  research  site  (University  of  Daflas,  Ivl,  Brown).  As  a 

result,  we  were  able  to  use  historic  data  as  well  as  newly-collected  data  to  create 
a  more  complete  picture  of  Hexalect  ris  occurrence  at  the  preserve. 

Historical  data  on  specil  ic  Hexalect  ns  locations  were  obtained  by  conduct- 

ing a  walk-througli  ol  the  site  (outside  of  the  Hcxolcctris  blooming  season  in 

November  2003)  with  Dale  Williams,  who  liad  significant  background  knowl- 
edge of  past  orchid  records  at  CRP  (Williams  1986).  At  each  site  identified  by 

Williams,  GPS  coordinates  were  recorded  using  a  Garmin  eTrex  Legend.  Infor- 

mation on  dates  of  specil  ic  range  extensions  for  particular  species  were  identi- 
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fied  trom  published  accounts  by  V.  Engel,  who  had  conducted  surveys  similar 

to  Williams  (Engel  1987)  and  had  co-described  H.  spicata  var  arizomcci  11  years 
earlier  (Catlmg  &  Engel  1993). 

Recent  data  were  obtained  through  both  casual  sightings  as  well  as  detailed 

censusing.  Casual  sightiiigs  of  Hexalectris  were  recorded  during  ongoing  bo- 
tanical inventory  of  the  preserve  (Brown  et  al.,  in  prep).  During  that  botanical 

inventory  of  approximately  75  hectares  of  the  preserve  in  2003  and  2004  we 
recorded  GPS  coordmates  for  any  Hexalectris  observed  on  study  transects.  Each 

Hexalectris  found  during  surveys  was  identified  by  species,  and  photographed 
whenever  possible. 

On  July  23  and  24,  2004  we  conducted  more  extensive  surveys  to  specifi- 
cally count  and  map  all  Hexalectris  found  blooming  at  the  preserve.  Survey 

dates  corresponded  to  dates  when  Hexalectris  were  found  on  the  preserve  in 

2003  (S.  McCabe,  pers.  obs.).  Survey  areas  were  of  two  different  types:  1)  areas 

where  historic  data  on  Hexa  lectris  were  available  or  2)  areas  that  were  ecologi- 
cally similar  to  places  where  Hexalectris  were  found  in  the  past.  GPS  coordi- 
nates for  these  sites  were  logged  and  mapped.  Censusing  was  conducted  with 

the  help  of  volunteers  from  the  Master  Naturalist  Program  and  other  volun- 

teers with  significant  background  knowledge  of  plants.  Eor  most  census  loca- 
tions we  obtained  data  from  small  transects  on  both  the  right  and  left  sides  ol 

the  trail  whenever  possible,  and  each  transect  counted  as  a  sampling  point. 
Transects  were  20  m  long  and  approximately  3  m  wide.  In  each  transect  we 
counted  1)  num  ber  of  Hexalect  ris  colonies,  2)  total  number  of  Hexa  lectris  stems, 

and  3)  number  of  Hexalectris  of  each  species.  Data  on  plant  height  were  re- 
corded for  some  Hexalectris  if  they  appeared  to  lall  outside  the  typical  height 

values  for  the  species.  In  each  transect,  general  ecological  data  on  tree  species, 
canopy,  and  ground  cover  were  obtained  for  all  sites  regardless  oi  whether 
Hexalectris  were  counted  or  not.  Canopy  cover  was  measured  as  a  percentage 
value,  and  ground  cover  values  were  estimated  as  percentage  of  deciduous 
leaves,  juniper  scales/leaves,  and  bare  ground. 

Statistical  analyses  were  conducted  using  Microsoft  Excel  2000.  During 

analysis,  the  actual  value  of  the  canopy  was  used,  as  well  as  canopy  class  (< 

20%,  21-40%,  41-60%,  61-80%,  >80%).  Ground  cover  was  divided  into  five  dif- 
ferent groups  as  a  ratio  oi  jumper  leaves  to  deciduous  leaves  (0/100, 25/75, 50/ 

50, 75/25,  and  100/0).  Diversity  of  tree  species  was  calculated  for  each  transect 
using  the  Shannon  Index,  to  account  for  both  the  diversity  and  evenness  of  tree 

species  within  the  transect.  Diversity  was  compared  between  sites  where  or- 
chids were  present  and  sites  where  orchids  were  absent.  We  also  compared  the 

percent  ol  trees  belonging  to  the  genus  Juniperus  at  each  sampling  point  and 
orchid  presence/absence,  as  well  as  the  percent  of  trees  belonging  to  genus 
Quercus  and  orchid  presence/absence. 

GPS  data  for  all  Hexalectris  sites  (both  current  and  historic)  were  converted 
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ro  ArcVicw  shape  files  using  DNR  Garmin  Version  4.0.28  (Minnesota  Depart- 

irienr  oi  Natural  Resources  2001),  and  imported  into  ArcVicw  8.3.  Arc  inter- 
change tiles  lor  soil  data  were  obtained  Irom  the  Soil  Survey  Geographic 

(SSURGO)  Database,  available  Irom  the  Soil  Survey  Laboratory,  National  Soil 

Survey  Center  (Soil  Survey  Stafl  2004).  Details  on  soil  series  found  in  Dallas 

County  were  obtained  (rom  the  Soil  Survey  of  Dal  las  County  (Col  tee  et  al.  1980). 

RFSUl.TS 

Historic  and  current  Hexalectiis  distribution  at  Cedar  Ridge  Preserve 

The  oldest  records  ol  Hcxaiectris  at  Cedar  Ridge  Preserve  arc  those  described 

in  the  paper  by  Hngel  (1987).  In  that  paper  he  describes  several  orchids  origi- 
nally thought  to  be  CoraUorrhizu  in  1981,  although  their  identification  was 

notcontirmed  until  f986,  when  they  reappeared  and  were  identitiedasH.  nilida. 

A  second  species,  H.  wornoc/eii,  was  identified  in  that  same  year  by  Williams 

(1986).  These  records  remained  the  last  published  account  ot  Hcxaiectris  at 

Cedar  Ridge  Preserve,  until  the  description  of  H.  spicata  var.  arizonica  in  1991, 

partly  based  on  specimens  collected  at  the  preserve  (Catling  &  Engel  1993). 

We  were  able  to  identify  eight  sites  at  Cedar  Ridge  Preserve  w4iere 

Hcxalccl  ri.s  were  historically  lound  (Fig.  2,  based  on  D.  Williams,  pcrs.  comm.), 

all  ol  which  tell  on  two  trails  in  the  southeastern  part  ot  the  preserve,  within  an 

area  dominated  by  mixed  hardwoods  and  the  two  coniterous  species  junipcrus 

vi  /;t;i  nuiiia  (Eastern  red  cedar)  and/u  n  i perns  ashci  (ashe  juniper).  This  matched 

the  common  description  ol  Hcxaiectris  habitat,  variously  described  as  conifer 

woods  on  calcareous  soils  (Diggs  et  al.  1999),  oak  Utter  and  decaying  juniper 

scales/leaves  (hngel  1987),  leaf  mold  in  the  shade  of  cedars  or  oaks  (Luer  1975), 

and  often  upon  a  slight  slope  (Coleman  et  al.  2002).  In  2003,  the  preserve's 
Hcxaiectris  were  rediscovered  during  botanical  inventories  (S.  McCabe,  pers. 

obs.),  and  ultimately  we  counted  a  total  of  39  H.  warnockii  that  year(K.Geinpel, 

J.  Varnuin,  M.  thrown,  pers.  obs.).  I  lowevei",  in  2003  H.  spicata  and  H.  nituia  were 
not  tound/counted  anywhere  on  the  preserve. 

In  2004  we  conducted  transect  sampling  of  89  different  locations  which 

were  either  1)  areas  tor  which  historic  data  on  Hcxalccl  ris  were  available  (N=12) 

or  2)  areas  that  were  ecologically  similar  to  places  where  Hcxaiectris  were  found 

in  the  past  (N=77)  (Fig.  2).  In  39  (43.8%)  of  the  89  sites  Hcxaiectris  was  present. 
In  seven  out  ol  eight  ol  the  sites  identified  by  V/illiams  Hexalcct  ri.s  was  present, 

indicating  a  reasonable  degree  ot  accuracy  m  the  historical  data  obtained  out- 
side the  Hcxaiectris  blooming  season.  We  counted  a  total  ot  308  stems  m  141 

colonies,  or  an  average  oi  2.2  stems/colony.  The  breakdown  according  to  spe- 
cies was  as  follows:  17Ct  stems  ot  H.  nitida  at  25  diiterent  locations  (57%  of  all 

stems,  64%  ol  all  locations),  113  stems  of  H.  warnockii  at  I2dilferent  locations 

(37%  of  all  stems,  31%  of  all  locations),  and  15  stems  ol  H.  spicata  at  two  loca- 
tions (5%  of  all  stems,  5%  ol  all  locations).  In  addition,  we  found  four  stems  of 
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Legend 

>    Orchids  found  in  2004  census 

A  Additional  Hexalectris  sites  found  in  2004 

CZlSoil  series  ID  number 

H  Hexalectris  sites  identified  by  D.  Williams 

N 

Fig.  2.  Distribution  map  of  Wera/ecfm  found  at  Cedar  Ridge  Preserve.  Soil  ID  numbers  are  as  follows:  16  (Brackett  loam, 

3-5%  slopes),  26  (Eddy  clay  loam,  1  -3%  slopes),  27  (Eddy  day  loam,  3-8%  slopes),  28  (Eddy-Brackett  complex,  8-20% 

slopes),34(Ferris-Heiden  complex,  5-12%  slopes), 44  (Houston  Black  clay,  1-3%  slopes),  77  (Vertelclay,5-12%  slopes). 

The  category  "Additional  Hexalectris  sites  found  in  2004"  refers  to  areas  where  Hexalectris  were  found  outside  of  the 
formal  survey  on  July  23/24  2004. 

Hexalectris  in  one  colony  that  were  atypical,  in  that  they  appeared  to  completely 

lack  any  anthocyanin  pigment,  and  thus  were  pale  yellow  to  light  green.  Will- 
iams had  also  noted  these  atypical  individuals  during  his  exploration  of  the 

preserve.  A  sample  of  this  type  was  later  tentatively  identified  as  H.  nitida  by 
researchers  at  the  Botanical  Research  Institute  of  Texas  (B.  Lipscomb,  pers. 
comm.),  although  further  examination  of  the  sample  is  pending.  Due  to  the  large 
numbers  of  Hexalectris  counted  in  2004  and  limited  time,  we  were  unable  to 
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idcntil y  plants  o\  the  variety  H.  spttdta  iii'izo}]itcK  but  more  detailed  censusing 
with  ti'ained  orchid  obserx'crs  is  recommended  tor  inclusion  ol  this  type  in  lu- 
ture  censuses.  01  the  transects  studied,  only  three  out  ol  the  39  18%)  had  more 

than  one  species  (2  sites  with  H.  warnockit  and  H.  nitida,  1  site  with  H.  nitidu 

and  H.spiLcila). 

hi  the  course  ot  samphng  we  identitied  several  individuals  that  were  taller 

than  the  plant  heights  recorded  in  the  literature.  H.  warnockii  is  described  as 

ranging  up  to  30  cm  tall  (Luer  1975;  Diggs  et  al.  1999),  although  more  recent 

published  accounts  have  them  within  a  range  ol  15-40  cm  tall  (Coleman  et  al. 
2002).  In  our  study  we  routinely  lound  H.  warnoclui  within  30  to  40  cm,  with 

the  tallest  ol  this  species  being  04  cm.  For  H.  nUida,  published  plant  heights 

range  from  10-32  cm  (Coleman  et  al.  2002),  15  -  30  cm  (Diggs  et  al.  1999),  and 
up  to  30  cm  iLuer  1975).  Our  H.  i]itida  were  I  retjuently  lound  to  be  greater  than 
30  cm  tall,  with  the  tallest  at  44  cm. 

Ecological  characteristics  of  Hvxalectris  sites 

Data  on  canopy  cover,  ground  cover,  and  tree  diversity  were  obtained  from  89 

dilierent  locations  in  2004  Hcxalcctns  censusing.  To  determine  whether  the 

presence/absence  ot  orchids  is  attected  by  level  ot  canopy  cover,  canopy  was 

divided  into  five  categories  (^=20%,  21-40%,  41-60%,  61-80%,  and  >80%),  which 
were  compared.  We  found  that  there  was  a  signil leant  association  between 

canopy  cover  and  orchid  presence/absence  (^^  ot  association  =  13.36,  P  <  0.01, 

dl=4,  Fig.  3),  I*itty-four  pcrcentol  the  sites  with  orchids  had  canopy  of  between 
40  and  60%,  and  71%  ol  the  sites  without  orchids  had  over  (r>0%  cover  We  lound 

no  signil  leant  association  between  the  type  ot  ground  cover  present  and  orchid 

presence/absence  ix'^  ol  association  =  5.38,  dl=3),  although  all  areas  on  which 
orchids  were  lound  had  a  ground  cover  ol  ̂   50%  juniper  leaves. 

Diversity  ot  tree  species  was  not  signilicantly  different  between  sites  with 

and  without  He  vcdectris (Independent  two-tailed  to,05,85=F054,n.s.).  Sites  with- 

out Hcxalccl  lis  had  a  Shannon  diversity  index  ol  1.09,  compared  to  1.17  toi"  sites 

with  Hcxalccl  lis.  Overall,  59%  ot  the  trees  counted  in  transects  were  Juni /'(.'/■  u.s 
spp.  (either  J.  vi  /;t^'i  nia  uu  or  J.  ashci),  lol  lowed  by  oaks  (28%  ol  all  trees  counted). 
Sites  with  and  without  Hcxalccl  ri.sdid  not  signil  icantly  ditler  I  rom  one  another 

in  the  percent  ol  /u/ii/HTNSspp.  present  ix'^  '-''I  association  =  5.43,  dl=3,  n.s.),  or  in 

the  percent  ol  Qucrcus  spp.  present  Ix^  ̂^'  association  =  11.42,  dl=5,  n.s.)  Only 
14%  ol  trees  were  something  other  than  oak  or  juniper,  and  included  (in  order 

Irom  highest  to  lowest  number  ol  individuals  counted):  Cornus  drummondi 

(rough-leaf  dogwood),  J /c.x'JcciJut;  (possumhaw),Fra.vin u.s /eve n.si.s (Texas  ash), 
Vibuinun]  lujidulum  (rusty  blackhaw  viburnum),  and  Rhus  (sumac)  spp. 

Soil  characteristics  of  Hexalectris  sites 

When  soil  survey  maps  were  overlaid  with  maps  ol  Hcxalccl  r\s  sites,  we  were 

able  to  show  some  association  between  soil  type  and  Hexaleci  lis  presence  IFig. 
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Fig.  3.  Relationship  between  cover  class  and  orchid  presence/absence  at  Hexalectris  sites 

2).  Nearly  all  (93.7%  total)  ol  the  orchids  found  were  on  the  Dallas  County  soil 

series  Eddy-Brackett  complex  (8-20%  slopes).  This  soil  series  is  classified  as  a 
loamy-sl<eletal,  carbonatic,  thermic,  shallow  typic  ustorthent  (within  the 
entisols),  and  is  often  found  on  strong  to  moderately  sloping  hillsides,  with  a 
soil  depth  to  approximately  11  inches  and  a  surface  layer  of  grayish  brown  clay 
loam  4  inches  thick  (Coffee  et  al.  1980).  Soils  withm  this  complex  have  rapid 
runoff,  with  severe  erosion  hazard. 

Unfortunately,  although  the  data  appear  to  point  to  an  association  between 
soil  series  and  Hexalectris  presence,  interpretation  of  these  data  is  hampered 
by  the  fact  that  only  16  of  the  89  sites  examined  were  something  other  than  the 

Eddy-Brackett  complex  (8-20%  slopes).  To  further  examine  the  relationship 
between  soil  type  and  Hexalectris,  following  our  initial  two-day  survey  we  spe- 

cifically searched  two  other  areas  of  the  preserve  with  this  soil  series,  and  also 
mapped  datapoints  for  Hexalectns  detected  during  ongoing  botanical  surveys 
for  other  projects  at  the  preserve.  Overall,  nine  additional  H.  nitida  were  found 
outside  of  the  89  areas  that  we  originally  surveyed  (bringing  the  total 
Hexalectris  count  for  2004  to  317).  Of  these  sites,  seven  {111%)  were  within  the 

Eddy-Brackett  complex  (8-20%)  slopes),  and  the  remainder  were  found  on  simi- 
lar soils  with  less  slope.  Hexalectris  found  outside  of  Eddy-Brackett  complex 

(8-20%  slopes)  were  on  Eddy  clay  loam  (1-8%  slopes)  (Coffee  et  al.  1980). 
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DISCUSSION 

In  this  study  wc  have  been  able  to  provide  what  is  perhaps  the  largest  known 

count  ol  multiple  species  ol  Hcxakctns  orchids  at  a  single  research  sire  in  the 

United  States.  With  the  initial  census  trom  this  study,  we  will  be  able  to  lollow 

up  our  data  wit h  1  uture  censusing  at  the  preserve  and  perhaps  expansion  of  the 

study  area  into  other  sites  with  ecological  and  soil  characteristics  similar  to 

those  found  in  this  years  census.  It  is  possible  that  the  large  number  ol  Hcxalcci  ris 

seen  this  year  may  be  a  result  ol  the  late  spring  rains  that  occurred  in  Dallas 

County.  In  June  2004  Dallas  experienced  record-breaking  rainlall,  reaching  over 

10  inches  of  rain  lor  the  month,  or  over  250%  above  the  normal  June  precipita- 
tion (C^llicc  of  the  Texas  State  Climatologist  2004).  It  is  thought  that  generous 

rainlall  in  late  spring  is  necessary  lor  flowering  ol  Jicxalccliis  (Engel  f987), 

although  currently  there  are  no  published  data  showing  the  relationship  be- 
tween rainfall  and  tiexalecttis  abundance.  However,  with  ongoing  censusing 

t^t  these  orchids,  we  should  be  able  to  better  elucidate  the  climatological  tactors 

that  ml  luence  flowering. 

I3ased  on  the  general  ecological  data  collected  in  this  study,  wc  cannot  nec- 
essarily provide  any  new  information  on  the  plant  community  with  which 

Hcxiilccl  ris  is  associated.  Oak  and  juniper  are  clearly  the  primary  genera  that 

make  up  both  the  canopy  and  ground  co\'er,  providing  both  shelter  and  a  source 
ol  decaying  organic  matter  tor  the  fungal  symbionr.  Yet  oak  and  juniper  alone 

do  not  necessarily  make  lor  good  Hcxalcct  ris  habitat.  I  laving  a  relatively  open 

canopy  may  also  be  important,  as  our  study  has  shown  these  orchids  to  be  al- 

most completely  absent  in  oak-jumper  sites  with  60%  canopy  or  greater.  As  this 
is  not  believed  to  be  due  to  a  need  lor  sunlight  for  photosynthesis  (these  species 

do  not  have  chlorophyll  and  are  nonphotosynttietic),  cover  may  influence  other 

factors  such  as  soil  or  air  temperature.  Temperature  records  of  microclimate  at 

key  sites  where  Hcxalcctris  have  been  lound  may  be  a  uselul  I  uture  direction 

for  studies  ol  these  species. 

The  most  unportanr  result  derived  from  this  study  is  that  we  were  able  to 

predict  the  occurrence  ol  Hc.vci/ccfri.s orchids  based  on  soil  maps  After  our  ini- 

tial census  efforts,  we  were  able  to  identily  areas  on  the  soil  map  where  a  par- 
ticular soil  complex,  and  conscc]uently  the  orchids,  should  occur,  and  confirm 

their  occurrence  through  targeted  searches.  Predictions  based  on  soil  type  were 

also  corroborated  by  information  Irom  other  areas  in  other  parts  ol  Dallas 

County.  HexaJeclris  have  frequently  been  lound  in  Dogwood  Canyon,  an  area 

approximately  2  kilometers  to  the  soutluvest  ol  our  study  area  (13.  t  lurt.  pers. 

comm.).Soil  maps  reveal  that  most  of  the  canyon  is  com  posed  ol  liddy-Brackett 

complex  (8-20%  slope),  with  the  exception  ol  the  lowest  levels  ol  the  canyon 

along  the  creekbed.  In  addition,  long-term  observations  ol  areas  less  than  hall 

a  kilometer  west  of  the  preserx'c  and  north  of  Dogwood  Canyon  that  fall  within 
Cedar  I  fill  State  PaH<  show  the  only  recorded  orchids  to  be  Spi  ranthcs  k.  C.  Rich. 
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and  Corallorrhiza,  rather  than  Hexalectris  (Paul  Baldon,  CHSP,  pers.  comm.). 
Cedar  Hill  State  Park  lies  mostly  on  chromustert  soils  of  the  Heiden  or  Vertel 

complex,  which  are  vertisols,  rather  than  an  entisol  such  as  Eddy^Brackett.  Fi- 
nally we  were  advised  of  two  small  colonies  of  Hexalectris  in  east  Dallas,  adja- 

cent to  Lower  White  Rock  Creek  known  as  the  Scyene  overlook  (J.  Flood,  pers. 

com.)  These  colonies  were  located  in  city  parks  within  an  area  geologically  simi- 
lar to  Austin  Chalk  Escarpment,  and  were  confirmed  to  be  on  Eddy-Brackett 

complex  (8-20%  slope).  This  confirmation  helps  to  solidify  the  connection  be- 
tween soils  and  Hexalectris  incidence  in  Dallas  County. 

Based  on  the  information  from  this  study,  we  have  planned  to  extend  this 

research  to  other  areas  with  similar  soil  types.  In  Dallas  County,  approximately 

1.3%  of  the  land  area  (3127  hectares)  falls  within  the  Eddy-Brackett  (8-20%) 
soil  series,  and  nearly  all  of  these  soils  are  found  at  36  locations  in  the  county. 

With  a  broader  search  area,  we  have  the  potential  to  expand  the  known  range 

of  Hexalectris  within  Dallas  County,  and  to  protect  these  areas  from  expand- 

ing development  within  the  county.  If  the  soil-orchid  relationship  is  confirmed 
in  Dallas  County,  it  can  potentially  be  applied  to  all  of  Texas.  The  map  of 
Hexalectris  distribution  in  Texas  indicates  that  Dallas  County  has  a  high 

Hexdiectrisdiversity  compared  to  most  other  counties,  yet  this  may  be  an  arti- 
fact ot  a  lack  of  censusing  in  other  areas,  or  perhaps  a  limited  knowledge  of  the 

precise  soil  and  ecological  characteristics  that  this  genus  requires.  With  the  in- 
formation from  this  study,  we  are  confident  that  the  missing  pieces  of  the 

Hexalectris  distribution  map  can  be  filled,  and  our  knowledge  about  this  ge- 
nus can  be  expanded. 
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ABSTRACT 

Trillium  lexanum  Buckley,  a  member  oi  the  Trillium  pusillurn  Michx.  complex,  is  viuc  over  Us  range, 

occurring  in  scattered  populations  in  baygalls,  streamsides,  and  wooded  seeps.  We  collected  infor- 

mation on  the  habitat,  phenology,  |iopulation.  and  soils  ol  IriUium  Lexanum  on  the  Angelina  Na- 
tional Forest  in  southeast  Texas. 

KEY  WORDS:  Irillium  pusillurn,  IrilUum  lexanum,  baygall,  Atigelma  National  Forest,  Texas. 

RHSUMFN 

Tri  Ilium  U^xdnum  Buckley,  miembro  del  complejo  In  Uium  pusillurn  Michx.,  cs  raro  en  todo  su  area!, 
apareciendo  en  poblaciones  dispcrsas  en  arroyos  c  inl iltraciones  boscosas.  Hemes  colectado 

informacion  sobrc  su  habitat,  tenologia,  poblacion,  y  suelos  de  Trillium  icxanum  en  el  Angelina  Na- 
tional Forest  en  el  Sureste  de  Texas. 

INTRODUCTION 

Except  for  taxonomy,  morphological  variation,  and  distribution,  little  is  pub- 
lished about  the  Trillium puslJlu m  Michx.  complex, of  which  Tri llnim  tcxa n u m 

Buckley  (or  Trillium  pusillum  Michx.  var.  Icxanuni  (Buckley)  J.  Reveal  &r 
Broome),  is  a  member  (Krai  1983;  Freeman  1994;  Cabe  1995;  Cabe  &  Werth  1995; 

Case  &  Case  1997;  Farmer  &  Schillmg  2002;  Singhurst  et  al.  2002;  Timmerman- 
Erskine  et  al.  2002a,  2002b).  Only  a  decade  ago,  Freeman  (1994:49)  pointed  out 

that  "ecological  parameters  have  not  been  measured  m  any  population  ol  T. 

pusillurn.''  More  recently,  Singhurst  (1996),  in  his  summary  of  T.  texanum,  stated 
that  not  only  is  there  virtually  nothing  known  about  T.  tcxanujn  ecologically, 
there  are  currently  no  research  programs  that  mclude  it.  Since  we  now  know  a 

great  deal  about  the  distribution,  morphology, and  taxonomy  ol  the  T. pusi llu m 

complex,  what  would  be  of  interest  would  be  ecological/autecological  descrip- 
tions of  T.  pusillum  over  its  range.  What  is  known  is  that  all  members  ol  this 

complex  are  shade  plants  of  moist  hardwood  bottoms,  creek  sides,  or  swamps. 

They  occur  on  a  variety  of  soils  from  sandy  to  cherty-f  linty,  fertile  to  infertile, 
alkaline  to  basic.  They  occur  in  the  Appalachians  and  Interior  Highlands  and 
on  the  Coastal  Plain  (Krai  f983). 

SIDA21(3):  1893-1903.2005 
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TfiUiii}n  Icxanum  is  rare,  occurring  in  small,  disjunct  populations 

(Singhurst  ct  al.  2002).  It  has  been  found  at  several  locations  in  Caddo  Parish  ni 

northwest  Louisiana  (MacRoberts  1977;  league  &  Wcndt  1994)  and  nine  east 

Texas  counties  (Nixon  et  al.  1977;  MacRoberts  &r  MacRoberts  1998;  Singhurst  et 

al.  2002;  Turner  et  al.  2003).  It  is  rated  state  critically  imperiled  in  Louisiana 

and  imperiled  in  Texas  and  globally  rare/imperiled  (Louisiana  Natural  Heri- 
tage Program  1999;  Poole  et  al.  2004).  Its  habitat  preference  has  been  variously 

reported  as  baygalls  and  wooded  seeps  (Ajilsvgi  1979;  Teague  &  Wendt  1994; 

Singhurst  et  al.  2002). 

From  1995  to  1997,  we  collected  information  on  population,  associated  flora, 

and  soils  tor  T.  tcxanum  on  the  Angelina  National  Forest  in  Angelina  and  Jas- 
per counties  in  southeast  Texas.  General  descriptions  ol  the  area  and  edaphic 

conditions  are  given  in  Orzell  (1990)  and  Bridges  and  Orzell  (1989). 

MHTHODS 

1.  In  1995  and  1995,  while  conducting  overall  surveys  tor  rare  plants  on  the  Na- 
tional Forests  and  Grasslands  in  Texas  (MacRoberts  &r  MacRoberts  1998),  we 

surveyed  tor  T.  tcxanum  by  walking  baygalls, streatnsidcs, and  brancln banks  in 

various  mesic  to  xcric  sandy  longleal  pine  uplands  m  southern  Sabmc  National 

Forest,  Sabine  County  and  in  southern  Angelina  National  Forest  in  Angelina 

and  Jasper  counties.  This  was  slow  worl<  because  the  plants  are  rare,  scattered, 

and  inconspicuous.  On  the  Angelina  National  Forest,  T.  texanum  puts  up  only 

a  tew  early  spring  (March-May)  flowers,  and  although  it  puts  up  many  incon- 

spicuous single  leaves,  these  are  soon  overtopped  and  hidden  by  later  develop- 
ing herbaceous  species,  particularly  ferns  such  as  Osmunda  and  Woodwardia. 

Since  our  rime  was  limited  and  there  are  many  kilometers  of  potentially  suit- 
able habitat  along  streams  in  the  area,  this  survey  is  not  exhaustive. 

2.  In  May  1995,  we  established  seven  permanent  one  meter  sq.  plots  in  three 

T.  texanu})}  populations.  Because  ot  the  limited  number  of  known  populations 

the  sites  were  chosen  as  typical  ot  wJiat  we  had  encountered  and  were  acces- 
sible to  repeated  visits.  Number  ot  plants  and  their  developmental  stage  (e.g., 

single  leaf,  three  leaves  but  no  flower,  three  leaves  with  flower,  Fig.  1)  were  re- 
corded for  each  plot. 

3.  To  define  the  plant  comnumuy  m  which  T.  tcxanum  occurs,  we  estab- 
lished two  permanent  plots  centered  on  two  ot  our  one  meter  sq.  plots  (called 

plot  2  and  plot  4  herealterj.  These  were  chosen  because  they  were  typical  and 
accessible.  Fach  measured  18  m  X  13.5  m  and  was  divided  into  three  b  m  x  13.5 

m  sections  running  parallel  to  the  topographic/moisture/light  gradient  (Fig. 

2).  The  upper  section  (highest  elevation)  was  tarthest  from  the  stream  course; 
the  lower  section  was  closest  to  the  stream  course.  In  the  center  of  the  middle 

section  was  the  one  meter  sq.  plot  with  I  texanum.  We  surveyed  the  flora  m 

each  plot  every  two  to  three  weeks  between  February  and  November  1996. 
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Fig,  1,  Above-ground  growth  forms  oi  Trillium  texanum  (left  to  right;  single  leaf,  three  leaves,  three  leaves  with  flower). 

4.  We  collected  soil  samples  to  a  depth  of  15  cm  in  each  of  the  center  plots 

near  the  Trillium  and  had  them  processed  at  A  &  L  Laboratories,  Memphis, 
Tennessee, 

RESULTS 

1.  We  found  eight  populations  ot  T.  tcxa  n  u  m  ni  Angelina  and  Jasper  counties  in 

the  AngeHna  National  Forest.  These  populations  were  scattered  over  an  area 

about  6  km  east-west  along  the  Angelina-Jasper  county  line  and  were  near  the 
headwaters  of  Trout  Creek,  Buck  Branch,  Clear  Creek,  and  Shearwood  Creek. 

These  are  south-flowing,  intermittent  streams.  The  eight  populations  ranged 
from  a  single  group  of  plants  consisting  of  only  a  few  single  leaves  and  scapes 

occurring  within  an  area  less  than  one  tneter  square  to  fairly  large  populations 

with  thousands  of  leaves  and  dozens  of  flowering  scapes  scattered  over  a  hect- 
are. We  did  not  find  T.  tcxanum  in  the  Sabine  National  Forest,  although  there 

appeared  to  be  suitable  baygall  habitat. 
The  dominant  habitat  of  the  whole  area  where  T.  texanum  occurs  on  the 

Angelina  National  Forest  is  arenic  longleai  pine  uplands  grading  into 

grossarenic  uplands  (see  Bridges  &  Orzell  1989;  Orzell  1990;  Harcombe  et  al. 

1993;  Turner  et  al.  1999,  for  habitat  classifications).  This  area  is  locally  know  as 

Longleaf  Ridge.  Common  upland  vegetation  of  this  area  consists  of  Andropogon 

ternarius  Michx.,  Croton  argyranthemus  Michx.,  Cnidoscolus  texanus  (Muell.- 
Arg.)  Small,  Berlandiera  pumila  (fVIichx.)  Nutt.,  Dichanthelium  aciculare  (Desv. 
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Fig.  2.  Study  plot  layout  for  plant  communities  of  Trillium  texanum.  Two  permanent  plots  were  established,  each  cen- 

tered on  a  one  meter  sq.  plot.  Each  of  the  three  6  m  ■  1 3.5  m  sections  of  the  two  plots  runs  parallel  to  the  topographic/ 

moisture/light  gradient.  The  upper  section  (highest  elevation)  is  farthest  from  the  stream  course;  the  lower  section  is 

closest  to  the  stream  course.  The  center  section  contains  the  one  meter  sq.  plot  with  T.  texanum. 
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ex  Poir)  Gould  &r  C.A.  Clark,  Froclichiafloridana  (Nutt.)  Moq.,  Ilex  vomitoria 

Ak.,Pinuspahistris?.M\\\.,PinusechinataV.Mi\[.,PityopsisgraminiJolia(W[ichx.) 
Nutt.,  Pteridium  aquilinum  (L.)  Kuhn,  Quercus  incana  Bartr,  Q.  stellata  Wang., 

Q.  marilandicaMutnchh., Schizachyrium scoparium(Michx.')  Nash.,  Tephrosia 
virginiana  (L.)  Pers.,  Toxicodendron  radicans  (L.)  Kuntze,  Tradescantia 
reverchonii  Bush,  Tragia  urcns  L.,  and  Vernonia  texana  (A.  Gray)  Small. 

2.  Table  1  gives  the  data  on  the  developmental  stage  ot  plants  in  the  seven 

one  meter  square  plots.  The  vast  majority  of  above-ground  growth  was  smgle 
leaves,  not  scapes  with  leaves  or  flowers.  In  the  seven  plots,  there  were  only  15 
flowering  stems  in  three  years,  and  a  total  of  only  31  scapes.  This  pattern  was 

typical  for  all  T.  texanum  we  observed  on  the  Angelina  National  Forest.  In  April 
and  May,  the  ground  cover  for  the  seven  plots  was  always  below  30%. 

These  figures  for  flowering  stems  are  exceptionally  low  when  compared 
wdth  recent  surveys  by  Singhurst  (1996),  who  reported  populations  of  T. 
texanum  in  Cass  and  Nacogdoches  counties  of  1000  to  2000  flowering  scapes. 

3.  Table  2  lists  the  taxa  in  the  different  sections  of  Plots  2  and  4.  Counting 

Sphagnum,  plots  2  and  4  had  59  species,  50  genera,  and  33  families.  Plot  4  had 
52  species;  plot  2  had  37  species.  The  index  of  similarity  (Sorenson  s)  between 
plots  2  and  4  was  67  and  between  the  middle  sections  of  2  and  4  (where  T. 

texanum  was)  was  65  indicating  that  both  plots  were  the  same  community.  Sev- 
enty percent  of  these  species  were  found  in  six  baygalls  in  central  Louisiana 

(MacRoberts  et  al.  2004)  suggesting  that  these  T.  texanum  sites  may  be  part  of 

the  general  baygall  community  type  that  is  widespread  over  much  of  the  West 
Gulf  Coastal  Plain  (Brooks  et  al.  1993;  Nesom  et  al.  1997).  However,  the  species 
has  not  been  found  in  central  Louisiana  although  there  are  many  baygalls  and 
we  have  searched  for  it. 

Table  3  examines  some  of  these  data  further  The  upper  sections  of  the  plots 

were  the  richest,  both  in  number  of  species  and  in  number  of  herbaceous  spe- 
cies. The  lowest  section  was  the  least  diverse,  and  the  middle  section,  where  T. 

texanum  occurred,  was  intermediate.  The  lower  section  was  dominated  by 

woody  vegetation;  whereas  the  upper  section  was  dominated  by  herbaceous 
species.  The  upper  edges  of  baygalls  in  the  Angelina  National  Forest  are  often 
essentially  narrow  bogs,  with  such  characteristic  bog  genera  as  Sphagnum, 

Pogonia,  Eriocaulon,  and  Xyri.s.Just  upslope  of  the  plots  (and  ol  most  baygalls 
in  this  region)  was  arenic/grossarenic  longleaf  pine  upland. 

The  difference  in  vegetation  among  the  three  sections  of  the  plots  is  un- 
doubtedly due  to  differences  in  soil  moisture  and  sunlight.  The  upper  sections 

received  the  most  sunlight  (thinnest  canopy  and  located  on  the  baygall  edge 

next  to  arenic/grossarenic,  relatively  open  longleaf  pine  uplands)  and  had  the 

least  saturated  soil.  The  middle  section  was  intermediate,  and  the  lower  sec- 
tion received  the  least  sunlight  (dense  canopy;  no  open  edge)  and  was  often 

mucky  v/et. 
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Table  ].  Trillium  texanum  developmental  stage  in  seven  one  meter  sq. plots. 

Year single  leaf three  leaves flowering  plant 

1995 

1996 

1997 

169 

345 

308 

3 

3 

10 

Tabil  2.  Vascular  plants  occurring  in  three  sections  of  two  permanent  plots.  Plants  in  plot  2  are 

designated  "2"  and  plants  in  plot  4  are  designated  "4." The  sections  within  each  plot  are:  upper, 
middle,  lower  depending  on  their  elevation  and  proximity  to  the  stream.  Nomenclature  follows 

Karteszand  Meacham  (19Q9). 

Family/species 

Upper 

Middle Lower 

Aceraceae 

Acer  rubrum  L. 

Anacardiaceae 

Toxicodendron  vernix 

(L.)  Kuntze 

Apiaceae 
Centella  erecta  (L.f.)  Fern. 

Eryngium  integrifolium  Walt. 

Oxypolis  rigidior  (L.)  Raf 

PtiUninitJincapillaceum 

(Michx.)  Raf. 

Aquifoliaceae 

llexconacca  (Pursh)  Chapman 

llexopaca  Ait. 
Araceae 

Afisocnici  uiphylluni  (L.)  Schott 
Asteraceae 

Arnoglossum  ovatum 

(Walt.)  H.E.Robins 

Doellingeria  sericocarpoides  Smal 

Eupatoriunn  fistulosum  Barratt 

Eupatorium  rotundifolium  L. 

Helianthus  angustifolius  L. 

Liatris pycnostachya  Michx. 

Solidago  rugosa  R  Mill. 

Syniphyolrichuni  duniosum 

(L.)  Nesom 

Syniphyotnchum  later  if  lor  urn 

(L.)  A.  8<  D.  Love 

Blechnaceae 

Woodwardia  areolata  (L.) 

T.Moore 

Woodwardia  virginiana  (L.)  Sm. 

24 

24 

24 

4 

4 

24 4 

4 

4 

4 

24 

24 

4 

4 

24 

24 

4 

24 2 

24 

24 

24 

24 

2 

4 

4 

4 

24 

24 
4 
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Table  2.  continued. 

Family/species 
Upper 

Middle Lower 

Burmanniaceae 

Aptera  aphylla  (Nutt.)  Barnh. 

ex  Small 
24 

Campanulaceae 

Lobelia  puberula  Michx. 
Cornaceae 

Nyssa  bifloraWalt. 2 

Clusiaceae 

Hypericum  crux-andreae 
2 

(L.)  Crantz. 

l-lypericum  galioides  Lam. 
4 

Cyperaceae 

Carex glaucescens  Ell. 4 

Rhynchospora  gracilenta  A.  Gray 
24 

Scleria  triglomerata  Michx. 4 

Dennstaedtiaceae 

Pteridium  aquilinum  (L.)  Kuhn 2 

Ericaceae 

Lyonia  ligustnna  (L.)  DC. 4 

Rliododendron  canescens 

(Michx.)  Sw. 24 

Vaccinlum  corymbosum  L. 2 

Eriocaulaceae 

Enocaulon  decangulare  Ell. 4 

Lachnocaulon  anceps 24 

(Walt.)  Mrong. 
Hamamelidaceae 

Liquidambar  styraciflua  L. 2 

Lauraceae 

Persea  patustrii  (Raf.)  Sarg. 24 

Lentibulariaceae 

Pinguicula  pumila  Michx. 
Liliaceae 

Aletrisaufea\AJa\l. 24 

Melanthium  virginicum  L. 4 

Loganiaceae 

Gelsemium  sempervirens 4 

(L.)  Aition.f. 

Magnoliaceae 

Magnolia  virginiana  L. 4 

Melastomataceae 

Rhexia  petiolata  V\/a\t. 24 

Orchidaceae 

Pogonia  ophioglossoldes 24 

(L.)Ker.Ga. 

24 

4 

24 

24 

24 

24 

24 

4 

24 

24 

24 

4 

4 

24 

24 
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Table  2,  continued. 

Family/species 

Upper 

Middle Lower 

Osmundaceae 

Osinuiida  cinnumomea  L. 4 

Osmunda  regalis  L. 4 

Pinaceae 

Finns palustris  P.  Mill. 2 

Pinus  taeda  L. 4 

Poaceae 

Chasmanthium  laxum  (L.)  Yates 
24 Dichantheliumdichotomum 24 

(1 .)  Gould 

Polygalaceae 

Polygala  nana  (Michx.)  DC. 2 

Rubiaceae 

Mit(  hclla  repens  L, 24 

Smilacaceae 

Sniilax  taurifolia  L. 24 

Trilliaceae 

hillnmi  tCMiiuiii}  Buckley 
Verbenaceae 

Callicarpa  americana  L. 
Violaceae 

Vinia  pnniiilifolia  L. 24 

Xyridaceae 

Xyris  ambigua  Bey.  ex  Kunth 4 

Xyris  caroliniana  Walt. 2 

Xyris  scabrifolia  Harper 4 

Sptiagnum 

24 

24 

24 

4 

4 

24 

4 

4 

2 

4 

24 

4 

Tari  f  3,  Floristic  breakdown  of  plots  by  section. 

Plot  2 

Upper 
Middle Lower 

Total  species  in  sections:  27 

Total  %  of  all  species:  73 

Total  woody  species:  8 

Total  %  woody  species:  30 

Plot  4 

Total  species  in  sections:  41 

Total  %  of  all  species:  79 

Total  woody  species:  9 

Total  %  woody  species:  22 

19 

51 9 

47 

35 

65 11 

32 

13 

35 

7 

54 

35 

8 

44 
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Table  4.  Soil  characteristics  of  two  baygalls. 

PH 

Excha 

ngeable 

lons(ppm) 

Sample P K Ca 

Mg 

Organic 
Matter  % 

Plot  2 

Plot  4 

5.0 

5.2 

7 
15 

21 

22 

90 

110 

20 

25 

4.1 

3.3 

4.  Trillium  texanum  occurred  in  the  Tehran-Letney-Melhomes  soil  scries. 
These  are  sandy  soils  that  are  deep,  gently  sloping,  poorly  drained  but  rapidly 
permeable  (Dolezelet  al.  1988;  Neitsch  et  al.  1982)  (Table  4).  In  the  baygalls,  these 
soils  are  wet  most,  if  not  all,  ol  the  year  Like  bog  and  baygall  soils  throughout 
the  West  Gulf  Coastal  Plain,  they  are  acidic  and  nutrient  poor  (Nesom  et  al, 
1997;  MacRoberts  &  Mac  Roberts  2001;  MacRoberts  et  al.  2004). 

DISCUSSION 

While  our  observations  are  local  and  limited,  some  ecological  information  has 

been  gained.  In  the  area  of  this  study  Trillium  texanum  is  associated  with  stream 
courses,  and  the  typical  flora  of  baygalls  that  occur  below  arenic/grossarenic 

longleaf  pine  uplands.  These  sandy  uplands  hold  and  slowly  discharge  water 

and  are  often  associated  with  hillside  bogs,  baygalls,  and  seepage  areas.  Tril- 
lium texanum  prefers  wet  but  not  inundated  soils  that  are  acidic  and  nutrient 

poor.  It  occurs  under  a  deciduous  canopy,  putting  up  leaves  and  scapes  in  March 
and  April  before  the  canopy  blocks  light  and  before  other  herbaceous  plants 

overtop  it.  In  our  study,  most  of  the  above-ground  vegetation  was  single  leaves 

with  a  lew  scapes.  Why  these  populations  should  be  weighed  so  heavily  in  ju- 
venile, non-reproductive  individuals,  is  not  known.  Habitat  preferences  and 

population  characteristics  in  other  parts  of  its  range  definitely  need  study  before 
this  species  complex  will  be  both  taxonomically  and  ecologically  understood. 
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anatomical  and  physical  nature  ol  wood  and  the  relaiion.shipol  [licsc  ciiaract eristics  lo  its  use  as  an 

industrial  raw  material. ' 

Missouri  Botanical  Garden  Press 

Monographs  in  Systematic  Botany 

jAMi-sS.Mirrr.R,  Mary  SrrT.AYiciR,  and  Pirin  Ri:mi'A1.a.  2005.  Ivan  M.Johnston's  Studies 

in  the  Boraginaccae.  (ISBN  1-930723-44-X;  ISSN  0161-1542,  pbk.),  Mono- 
grtip/i.s  in  Systematic  Botany  from  the  hdissonri  Botanical  Garden,  Vol.  101. 

Missouri  Botanical  Garden  Press,  P.O.  Box  299.  St.  Louis,  MO  63166-0299, 
U.S.A.  (Orders:  Missouri  Botanical  Garden  Press,  Dcpt.  46,  PO  Box  299,  St. 

Louis,  MO  63166-0299,  U.S.A.;  877-271-1930;  http://www.mbgpress.org/). 

$29.95,  132pp.,7"x  10". 

h'aii  Johnston  was  the  chiel  studeni  ol  the  liorage  laniiK"  until  hi--  tleath  m  l'-)(")0. 1  le  pLiblislietl  200+ 
new  ta.xa  in  l^oi  at;inaceae  along  wit ii  ntimerotis  new  combinations;  l3o(  the  16  new  genera  described 

h\'  him  wei'e  borages.  Among  his  107  publications  was  a  series  ol  >l  journal  articles  entitled  "Studies 

111  tiie  Boraginaccae."  He  also  studied  various  other  lamilies,  th(High  wiili  less  mtensitv  .iiul  con- 
ducted I  lorisiic  sitidies  in  Sotith  America,  Central  America,  anti  Mexico— including  long  periods  in 

the  Held, 

lohnstoii  Ix'gan  his  botanical  career  as  a  high  school  sttident  in  southern  Caliiornia  and  con- 
imtieil  there  lor  an  /\.B.  1,1020  and  M.A.  (.1922),  then  spent  the  nc.xi  38  years  centered  at  Harvard,  as  a 

student  tthrough  l'-)25)and  Research  .Associ,ue  .md  laeulty  member  (!'-)  31 -1Q60).  j-rom  l<-)2"i  to  IQ31, 
he  iraw'led.  collected,  and  worked  as  an  assisiani  in  i  lie  Clra\'  1  lerbarium. 

"Ilie  voltiiiie  by  Miller,  Taylor,  and  Rciupala  |iresents  various  indexes  and  lists  intended  as  a 
"tool  lor  lurther  nionogra|Thie  studies  on  the  lioraginaceae."  There  is  an  mterestuig  and  nicely  writ- 

ten boianico-biograpliic.il  sketch  aiul  the.se: 

*  A  catalog  ol  the  correspondence  ol  IM] 

*  An  index  to  the  botanical  names  treated  m  IMjs  "Studies  in  the  Boraginaccae" 
*  Publications  ol  IM] 

*  lyiicsol  IM]  by  iiinomial 

*  Types  ol  IMJ  by  collector 

—Guy  Nciom,  Bolanical  Research  Jn.si  iiute  oj  lexas.  l-orl  Worth,  iX,  76l02-40bO,  U.S.A. 
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ABSTRACT 

Dichantbium  anniilatum  has  become  locally  established  in  southern  Arizona  and  is  a  new  generic 

record  lor  the  state.  This  tenacious  perennial  grass  is  a  potentially  invasive  species  oi  concern  and 

we  oiler  spccimen-vouchered  documentation  for  its  entrada  into  Arizona.  There  are  three,  simulta- 
neous, and  independent  routes  for  its  spread. 

RESUMEN 

Dicluini  hnim  annnUit  um  se  ha  establecido  localmenteen  el  Surde  Arizona  y  es  una  cila  de  un  nuevo 

genero  para  cl  estado.  I:sta  graminea  perenne  y  tenaz,  es  una  especic  potencialmente  invasora  y 

ofrecemos  documentacion  con  especimenes  testigo  de  su  entrada  en  Arizona.  Hay  tres  rutas 

simultaneas  e  mdependientes  para  su  dispersion. 

Three  species  of  Dichanthium,  a  genus  native  to  the  Okl  World,  have  been  in- 
troduced into  North  America  as  forage  grasses  and  are  established  from  Texas 

to  Florida  and  in  northern  Mexico  (Barkworth  2003),  mcluding  Sonora:  D. 
annulatum  (Forsskal)  Stapf,  D.  aristatum  (Poir.)  C.E.  Hubb.  (Reeder  &  Reeder 

1998),  and  D.  senceum  (R.  Br)  A.  Camus  (Beetle  &Johnston  1991).  Ringed  dichan- 
thium,  D.  anr]ulatum,  is  a  highly  variable  species  with  a  long  history  as  a  valued 
forage  and  fodder  grass  widely  introduced  in  tropical  and  subtropical  regions 

(Barkworth  2003;  Bor  1960;  Duke  1983;  Reeder  &  Reeder  1998).  It  was  "mtro- 

duced  for  lorage"  and  has  become  well  established  in  thornscrub  and  tropical 
deciduous  forest  in  southern  Sonora  (Reeder  cSi  Reeder  1998:504;  they  report  it 
from  10  localities). 

SIDA  21(31:1905-1908. 2005 
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Ringed  dichanthium  was  introduced  into  the  Savanna  Biome  section  in- 
side the  very  large  greenhouse/habitat  of  the  Biosphere  2  near  Oracle,  AZ, 

shortly  before  the  system  was  sealed  in  L991  for  a  2-ycar  manned  mission  and 
then  a  5-month  and  another  6-month  mission.  After  the  first  two  years  people 

went  in  and  out  frequently.  This  wiry  perenniaf  is  a  tropical  grass  that  is  "wide- 

spread in  India  and  Burma,  and  tropical  and  North  Africa"  (Bor  f%0:133).  It 
was  selected  for  the  Savanna  Biome  largely  because  it  was  not  expected  to  sur- 

vive the  hard  freezes  m  desert  grassland  at  nearly  1220  meters  elevation.  It  was 

grown  from  seeds  obtained  from  CSIRO  in  Australia.  Sometime  after  1994,  it 

escaped  from  the  habitat  and  became  established  out-ol-doors  (Dorsi  &  Bur- 

gess 2003).  After  1994  the  Biosphere  2  campus  was  managed  by  Columbia  Uni- 
versity until  they  abandoned  the  project  in  summer  2004.  Large  numbers  of 

people  went  in  and  out  ol  the  greenhouse  prior  to  closure  in  1991  and  alter  it 
was  reopened. 

In  1995,  Biosphere  2  was  opened  to  tourists  who  passed  through  the  Sa- 

vanna area  on  a  narrow,  well-trodden  trail.  Tony  Burgess,  then  a  faculty  mem- 
ber at  the  Biosphere  2  campus,  first  noted  ringed  dichanthium  outside  ot  the 

closed  system  in  2001.  By  2003,  a  population  of  this  grass  had  become  locally 

established  and  was  spreading  rapidly  (Dorsi  &  Burgess  2003).  We  speculate 

that  the  readily  disarticulating spikelets  or  spikelet  clusters  with  their  long  awns 

might  have  been  carried  outside  inadvertently  on  shoes  or  clothing.  During  the 

first  few  years  of  partial  opening  people  exiting  the  greenhouse  had  their  shoe 

soles  disinfected  with  fysol  for  control  of  a  nematode  in  the  rainforest  areas  of 

the  greenhouse  but  no  control  was  done  for  pant  legs,  shoe  tops  nor  socks. 

The  southern  Sonora  populations  of  ringed  dichanthium,  the  only  previ- 
ously known  ones  from  west  of  the  continental  divide  in  southwestern  North 

America,  occur  in  an  essentially  frost-free  region  about  620  km  south  of  the 

Biosphere  2  locality.  In  southern  Sonora  and  elsevi'4icrc  this  C-4  grass  is  repro- 
ductive with  hot-season  rains  of  summer  and  fall,  and  when  it  was  introduced 

into  the  Biosphere  2  greenhouse  it  was  presumed  to  be  winter-spring  dormant. 

The  popufation  sampled  in  June  2004  at  Biosphere  2  had  recently-disarticu- 
lated as  well  as  fully-ripened  spikelets,  demonstrating  that  this  species  can  be 

reproductive  in  late  spring  even  at  higher  elevation.  We  also  found  that  the  plants 

in  this  population  are  tenaciously  rooted  in  very  hard,  rocky  soil  and  are  very 
difficult  to  dig  up. 

In  March  2005,  Tom  Van  Devender  and  Ana  Lilia  Reina  collected  ringed 

dichanthium  south  of  San  Nicolas,  Sonora,  in  tropical  deciduous  lorest  about 

150  km  north  of  the  previous  collections  in  the  Alamos  area  (Reeder  &  Reeder 

1998).  It  apparently  was  a  recent  arrival  in  2005.  They  also  found  the  grass  in 

2002  near  Querobabi,  about  380  km  north  of  the  previously  known  Sonora 

records  in  the  non-desert  southern  part  ol  the  state.  The  northern  Sonora  popu- 

lation occurs  in  the  Sonoran  13escrt  in  an  area  ot  presumed  minimal  winter- 



FELGER  ET  AL,  DICHANTHIUM  ANNULATUM  NEW  TO  ARIZONA  1907 

freezing.  In  2004,  Tom  and  Ana  [Jlia  collected  an  unusual  grass  near  the  Pima 
County  Fairgrounds  at  the  southeastern  edge  of  greater  Tucson  (about  65  km 
south  of  Biosphere  2)  that  John  Reeder  identified  as  Dichanthium  annulatum. 

hi  April  2005,  it  was  discovered  in  Nogales  just  north  of  the  Sonora  border  Both 
the  fairground  and  Nogales  experience  moderate  freezes. 

Ringed  dichanthium  has  been  shown  to  be  potentially  invasive  in  a  rather 
wide  range  of  environments  (e.g.  Duke  1983).  We  predict  ringed  dichanthium 

will  spread  widely  Irom  the  three  presently  known  Arizona  sites  and  at  the  time 
of  this  writing  it  is  probably  too  late  to  control  it  effectively  in  Arizona  except  by 
immediate  and  concerted  effort.  The  northern  Sonora  population  is  also  likely  to 

spread,  even  to  southern  Arizona  only  150  km  to  the  north.  Thus  this  newly  ar- 
rived non-native  perennial  grass  has  three  potential  and  simultaneous  routes  of 

expansion  in  southern  Arizona  and  could  become  a  seriously  invasive  species. 

Voucher  specimens;  Dichanthium  anniihitum.  U.S.A.  ARIZONA.  Pima  Co.:  W  side  o[  Tucson  Kart 

Speedway.just  W  of  Houghton  Road  (south  ol  1-1  Oj,  S  part  of  greater  Tucson;  creosotebush  desertscrub; 

32°02'02"N,  if  0°47'12"Vv';  938  m  elevation;  locally  abundant  perennial  in  dense  patch  in  roadside  ditch, 
21  Sep  2004,  TR,  Van  Devender  2004^1093  &  A.L  Rcina  G.  (ARIZ,  ASDM,  ASU,  NMC,  TEX).  Pinal  Co.: 
Columbia  University  Biosphere  2  Campus,  F,  side  of  access  road  W  ol  Biosphere  2  Savanna  Biome, 

32°34.692'N,  110°50.963'W,  NAD  27,  grass  80  cm  tall,  growing  near  roadway  in  elongated  patch,  25 
Sep  2003,  S.  Dorsi  I  &  7.L.  Burgess  (ARIZ,  MO,  NMCR,  SD,  TF.X,  UC,  US);  N  of  Biosphere  2  Rainforest 

Biome,  32°34.762'N,  110°50,966'W,  NAD  27,  grass  60  cm  tall,  growing  in  Dichanthium  dominated 
patch  along  railing  in  landscaped  area  with  a  tendency  to  collect  runoll,  25  Sep  2003,  S.  Doni  2  & 

T.L.  Burgess  (ARIZ);  W  side  of  access  road  W  of  Biosphere  2  Savanna  Biome,  32°34.692'N,  110°50.963' 

V\'',  NAD  27,  grass  50  cm  tall,  growing  along  roadway  as  single  isolated  plants,  S.  Dorsi  5  &  I'L.  Bur- 
gess, 25  Sep  2003  (BRIT);  handicap  ramp  west  of  Biosphere  2  Savanna  Biome  near  Savanna  airlock, 

32°34.70rN,  110°51.034'W,  NAD  27,  grass  60  cm  tall,  growing  along  walkway  in  dispersed  patches 
and  coexisting  with  other  grasses,  25  Sep  2003,  S.  Dorsi  4  &  T.L.  Burgess  (USON);  Biosphere  2  Cam- 

pus, W  of  Oracle,  above  Canada  del  Oro,  70  in  V.  of  desert  biome  of  Biosphere  2  structure  (also  an- 
other small  colony  about  200  m  to  the  FJ,  ca.  3950  ft,  roadside  and  also  adjacent  semi  landscaped 

area,  ruderal  landscape,  rocky  grassland  with  some  shrubs;  perennial  with  hard,  knotty  bases,  6Jun 

2004.  R.S.  Felger04-2.  T.L.  Burgess&  S.  Schneider  (ARIZ,  ASU,  RSA).  Santa  Cruz  Co.:  Fiesta  Market  on 

Mariposa  Road,  Nogales,  3f°2r25"N  110°57'27"W;  lf94  m  elevation;  common  perennial  on  edge  of 
pavement,  27  Apr  2005,  T.R.  Van  Devender  2005-731  A.L.  Reina  G.  (ARIZ,  ASC,  CAS,  MFXU,  NMC, 
TEX,  US,  USON).  MEXICO.  Sonora:  Municipio  de  Opodepe:  2,6  km  W  of  Querobabi;  Plains  of  Sonora 

desertscrub;  30°03'I4"N  flO°03'3f"W;  690  m  elevation;  uncommon  perennial  on  roadside;  21  Aug  2001, 
T.R.  Van  Devender  2001-7.34  &  A.L  Reina  G.  (ARIZ,  USON).  Municipio  de  Yecora:  Road  to  La  Quema 

on  SON  117,  1.8  km  S  of  San  Nicolas  junction  with  MEX  16;  tropical  deciduous  forest;  28°22'H"N 

f09°f5'42"W;  558  m  elevation;  locally  abundant  perennial  on  roadside,  18  Mar  2005,  T.R.  Vein  Devender 
2005-389  &  A.L.  Reina  G.  (ARIZ,  ASU,  MEXU). 
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ABSTRACT 

Twenty-four  species  or  varieties  of  vascular  plants,  all  native  to  or  naturalized  ni  the  southeastern 

U.S.A.,  are  reported  as  new  or  noteworthy  for  Kentucky.  Fourteen  oi  these  are  native  and  ten  are  non- 

native.  Fifteen  of  the  taxa  are  reported  as  state  records,  and  the  accounts  tor  the  other  nmc  ta.xa  pro- 
vide clarifications  or  updates  on  their  status  in  the  state.  Taxa  reported  as  state  records  are: 

Acanlhopanax  sichoidianus,  Callicarpa  dichoioma,  Castanea  saliva,  Cladium  mariscoides,  Hydro- 
cotyle  ranunculoides.  Ilex  cornuia,  Iponwea  quamoclit.  Ipomoea  iurhinata,  Lonicera  x  minutijlora, 

Lonicera  xylostcnm,  Ma\^noliagrandi flora.  Quercus  texana,  Rihcs  americar]urn.  Salix  cincrca  subsp. 

oleijoha.  and  Syinphvotnchum  divaricatum. 

RESUMEN 

Se  citan  veinticuairo  es|xcies  o  variedades  de  plantas  vasculares,  todas  nativas  o  naturalizadas  en  el 

Sureste  de  U.S.A.,  como  nuevas  o  notables  para  Kentucky.  Catorcc  dc  ellas  son  nativas  y  dicz  son 

introducidas.  Quince  de  los  taxa  son  citados  como  nuevos  para  cl  cstado,  y  de  otros  nueve  se  hacen 

aclaraciones  o  puestas  al  dia  de  su  estatus  en  el  estado.  Los  taxa  citados  como  nuevos  para  el  estado 

son:  Acarithopar^ax  sieboldianus.  Callicarpa  dichotoma,  Castanea  sativa.  Cladium  mayisioidcs. 

hlydrocolyle  ranuncu  laid  cs.  Ilex  cornuia,  Ipomoea  quamoclit  Jpomoea  turbinata. Lonicera  x  minuti- 
jlora, Lonicera  xylostcum,  !\4agnolia grandi flora,  Quercus  texana.  Rihes  amcncaniun,  Salix  cinerea 

subsp.  oleijolia,  y  Symphyotrichum  divaricatum. 

INTRODUCTION 

Recent  field  and  herbarium  work  has  resulted  in  the  discovery  of  24  species  of 

native  and  naturalized  flowering  plants  new  or  noteworthy  for  Kentucky  These 

SIDA21(3):  1909-1916, 2005 
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1  indings  update  occurrences  and  distributions  as  reported  by  Beal  and  Thieret 

(1986),  Browne  and  Athey  (1992),  Medley  (1993),  and  Jones  (2005).  Kentucky 

rarity  status— Special  Concern,  Threatened,  Endangered,  or  Historical— is  based 
on  lists  published  by  Kentucky  State  Nature  Preserves  Commission  (KSNPC 

2000,  2001).  Nomenclature,  as  well  as  abbreviations  for  physiographic  regions 

(AP— Appalachian  Plateaus,  IP— interior  Low  Plateaus,  ME— Mississippi 

Embayment),  are  based  on  Jones  (200'5),  and  herbarium  abbreviations  follow 
Holmgren  et  al.  (1990).  State  distributions  in  the  United  States  arc  based  on 

USDA,  NRCS  (2004).  Many  ol  these  records  have  resulted  from  an  on-going 
statewide  survey  ol  woody  plants  by  R.C.  Clark,  and  also  Irom  analyses  by  R.C. 

Clark  and  R.L.Joncsoi  recent  additions  to  EKY  of  major  sets  ol  collections  trom 

E.T  Browne,  H.R.  Athey,  and  M.E.  Wharton.  Additional  records  have  resulted 

I  rom  recent  lield  work  by  stall  ol  the  KSNPC  and  other  authors  listed  above. 

TA X A  N F. W  0 1^  NOT ¥. W C^ RT H \  VO R  K 1^ N T U CK\ 

Acanthopanax  sieboldianus  Makino  [Ulcuthcrococcus  pcnLaphyllus  (Siebold  & 

Zucc.)  Nakai]  (Araliaceae).  Previous  reports  of  fiveleaf  aralia  were  based  on  speci- 

mens persistent  alter  cultivation  (Medley  1993).  This  species  has  been  docu- 
mented as  an  escape  in  Utah,  Ohio,  West  Virginia,  Pennsylvania,  and  in  a  lew 

states  in  New  England.  It  was  included  in  Jones  (2005)  only  as  a  brief  note  un- 
der the  lamily  account.  The  lollowing  records  Irom  the  n.  IP  of  Kentucky  are 

Irom  plants  escaped  Irom  cultivation. 

Voucher  specimens:  Grant  Co.:  roadside  thickei  near  7aon  Station,  7  Jun  1 W4,  Thicrct  &  BuddcU  57455 

(KNK).  Jefferson  Co.:  woodland  edge,  Jcflerson  1  Mil  Rd,  ca.  2  ini  S\V  ol  |ct  Key's  Feri)'  Road.  I  |un 
1QQ4,  Medic  V  2i)02;-94  (KNK). 

Acer  floridanum  (Chapm.)  Pax  (Aceraceae).  There  has  been  disagreement  on 

the  existence  of  the  Florida  maple  (or  southern  sugar  maple)  in  Kentucky.  It 

was  accepted  by  Browne  and  Athey  (1992),  rejected  by  Guetig  and  Jones  (1991) 

and  Medley  (1993),  but  included  as  A.  barhatum  Michx.  by  Jones  (2005).  Ward 

(2004)  concluded  that  the  Michaux  name,  A.  harhatu}}],  was  originally  linked 

to  specimens  ol  A.,st]Cehdrum,and  thereiore  cannot  be  used  lor  the  Elorida  maple. 

The  taxon  is  known  Irom  all  contiguous  states  except  Indiana,  Ohio,  and  West 

Virginia.  Most  of  the  following  records  are  from  the  ME  of  Kentucky. 

Voucher  specimens:  Butler  Co.:  woods  along  KY  103,  .3.8  mi  W  ol  Cirayson  C^o.  hnc,  8  Jul  1963,  Browne 

&  Browne  7556  (KY).  Calloway  Co.:  Hancock  Biological  Station,  Murray  State  University,  mesic  up- 

land oakdiickory  forest,  14  |un  1^)Q8,  fbompsou  'AS- ;62  (BFRF A).  Carlisle  Co.:  kicss  blulls  on  road  oil 
K  Y  (i2  to  Beech  C^rove  Cduirch  Rd,  1  3  May  1971,  Browne  &  Browne  71h!.]A  (TK  Y.  MOK  Y),  Fulton  Co.: 

lower  slopes  oilocssblulls,  8  Oct  198(i,  CYtmphelLs.n  (KY).  Graves  Co.:  KY  17h],  l.^nii  Woljct  L),S.45, 

deciduous  woods.  27  jun  K)7  5.  Browne  et  al.  7.3D1,(  (F.KY),  Hickman  Co.:  oakdhckor)'  woods,  base  of 

loessblulls,  21  Jul  1995,  \\'eeknuin&  Rozemun  /7,W(FKY),  Marshall  Co.:  woods  along  K^' 80. 1,8  mi  H 
Graves  Co.  line,  12  May  19(i\  Bnnvne  ifv  Browne  7tK6  (KY),  Owen  Co.:  upland  woods  near  Kentucky 
River  oil  KY  ̂ 53,  2  Jun  bW(i,  Weekman  el  al.2Hl5  (IXY). 
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Callicarpa  dichotoma  (Lour.)  K.  Koch  (Verbenaceae).  The  purple  beautybush,  a 
native  of  China  and  Japan,  was  previously  known  as  an  escape  only  in  North 
and  South  Carolina,  Tennessee,  and  Virginia.  This  report  from  the  n.  IP  is  the 
first  for  Kentucky. 

Voucher  specimen:  Madison  Co.:  adventive  at  woodland  edge  in  Hilltop  Acres  Subdivision,  ca.  6  mi 

Vv'  of  Richmond,  4  Oct  2004,  Clark  2^570  (EKY). 

Castanea  sativa  Mill.  (Fagaceae).  Spanish  chestnut,  native  in  western  Asia,  has 
previously  been  documented  for  Alabama,  Pennsylvania,  and  several  New  England 

states.  It  has  not  been  reported  in  previous  literature  as  naturalized  in  Kentucky. 
The  following  specimens  from  the  AP  and  IP  were  determined  by  R.C.  Clark. 

Voucher  specimens:  Fleming  Co.:  swamp  forest  near  Plummer's  Landing,  15  Sep  1974,  Me\}ers.n.  (KY). 
McCreary  Co.:  near  Whitley  City,  Summer,  1989,  Camphdl  s.n.  (KY). 

Cladium  mariscoides  (Muhl.)  Torr.  (Cyperaceae).  Smooth  sawgrass  is  known 

from  all  surrounding  states  except  West  Virginia  and  Missouri.  It  has  been  re- 
ported from  Kentucky  (see  Beal  &  Thieret  1986)  but  no  previous  vouchers  are 

known,  and  it  was  not  included  in  Jones  (2005).  This  recent  collection  from  the 

ne.  IP  now  confirms  the  presence  of  this  sedge  in  Kentucky. 

Voucher  specimen:  Bath  Co.:  shallow  dramagc  ditch  of  wooded  wetlands.  Hog  Hollow  drainage  of 

Licking  River  just  SW  of  Cave  Run  Dam,  elevation  820  ft,  23  Nov  2004,  Fceman  .s.n,  (MDKY). 

Cornus  sericea  L.  [C.  stolonifera  Michx.]  (Cornaceae).  Red-osier  dogwood  is  known 
from  all  contiguous  states  (except  Missouri)  to  the  east,  north,  and  west  of  Ken- 

tucky. The  species  was  accepted  for  Kentucky  by  Browne  and  Athey  (1992),  but 

rejected  by  Medley  (1993),  and  considered  a  species  of  questionable  documen- 
tation by  Jones  (2005).  The  following  specimens  determined  by  R.C.  Clark  docu- 

ment the  presence  of  red-osier  dogwood  in  the  AP  and  IP  of  Kentucky. 

Voucher  specimens:  Henry  Co.:  no  locality,  23  Aug  1910,  Carman  5.ti.(KY).  Wolfe  Co.:  oak-pine  woods, 
along  trail  to  Sky  Bridge;  single  clone  of  4  stems,  4  Oct  2004,  Clark  25569  (EKY). 

Drosera  intermedia  Hayne  (Droseraceae).  Narrow-leaved  sundew  has  been  docu- 
mented from  most  of  the  eastern  United  States,  but  is  known  in  Kentucky  only 

from  specimens  collected  in  the  1800s  (see  Beal  &  Thieret  1986  and  Medley  1993), 
and  considered  Historical  in  the  most  recent  listings  by  the  KSNPC  (2000, 2001). 
It  was  recently  rediscovered  in  the  s.  IP  of  the  state  by  the  KSNPC,  in  wet,  heavily 
disturbed  woodland  openings. 

Voucher:  a  digital  image  deposited  at  EKY:  Russell  Co.:  several  hundred  plants  observed  in  ruts  of 

wet  fields  iri  bush-hogged  (previously  bulldozed)  opennigs  ot  flatwoods,  plants  still  persistent  the 
following  summer,  ca.  3  miles  N  of  Russefl  Springs,  on  farm  along  Berry  Road,  23  Jul  2003,  Hincs  & 
Drozda  ,s.  n.  (EKY). 

Hydrocotyle  ranunculoides  L.f ,  (Apiaceae).  Buttercup  pennywort  has  been  docu- 
mented from  all  contiguous  states  except  Indiana  and  Missouri.  It  was  not  listed 

by  Beal  &  Thieret  (1986),  Browne  and  Athey  (1992),  or  Medley  (1993),  but  was 
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included  in  Jones  (2005),  based  on  the  lollowing  voucher  collected  in  the  far 

western  portion  ot  the  ME. 

Vouclici'  specimen:  dravcs  c:o.:  Icri-apin  C  j'cck  Nature  Preserve,  edge  ol  large  marsh,  lorming  1  hiai- 
ingmat,s,  i]ul  lOOi  White  sjiAV-K\  ). 

Ilex  cornuta  Lindl.  &  Pa.xton  (Aquifohaccae).  Chinese  holly  has  previously  been 

reported  as  an  escape  only  in  Alabama  and  North  Carolina,  and  has  not  been  listed 

in  earlier  publications  on  the  Kentucky  I  lora.  This  collection  is  I  roiu  the  n.  IR 

VoLiciier  specimen: Madison  Co.:  several  plants escapiiigoii  eampusol  r.astern  Kentucky  Uni\ersny, 
behind  Keith  1  lall,  4  CVt  2004,  Chirk  25571  (EKY), 

Ipomoca  quamoclit  L.  (Convolvulaceae).  Cypressvine  is  native  to  tropical 

Ainerica,  and  is  known  to  escape  in  all  states  surrounding  Kentucky  except 

Indiana,  Ohio,  and  West  Virginia.  Medley  (1993)  rejected  this  taxon  iroin  the 

Kentucky  I  lora,  and  it  was  treated  as  a  "to  be  expected"  species  in  Jones  (2005). This  collection  is  Irom  the  n.  IP. 

Voucher  specimen:  Madison  Co.:  twiinngim  ticlitinl  liirsii/mincsin  a  landlill  oil  South  Oogwood  Orivc 

and  KY  21,  Berea,  w  here  the  species  has  persisted  loi'  two  years,  30  Aug  21X1]  /  Ii<i)h/imiii  &¥ilzGci'dld 
04-1264  (BI-RHA). 

Ipomoca  lurbinata  Lag.  (Convolvulaceae).  Purple  moonl lower,  a  native  ol  \n- 
dia,  has  been  reported  as  an  escape  Irom  most  southern  states  (North  Carohna 

to  Texas  to  Arkansas,  except  lor  Alabama  and  Tennessee).  This  collection  irom 

the  far  western  portion  of  the  ME  is  a  considerable  range  extension,  and  is  the 

northernmost  record.  It  was  not  observed  at  the  site  in  a  follow-up  visit  in  sum- 
mer, 2003  (M.J.  McWhirter,  pers.  comm.). 

Voucher  specimen:  Hickman  Co.:  W'oll  Island,  in  open  lield,  <\  coltonwood  [ilantaiion  in  bottomland 

of  Mississippi  River.Jul  2002,  McWl]iitcr  s.n.  (1:K\'J,  Dcici-minaiion  by  R.L. Jones,  verified  by  D.F. 
Austin,  Ai'izoiia-Soiiora  Desen  Museum. 

Lonicera  Xniinuiiflora  Zabel  \Loniccra  Xinucndctiicnsis  Rchder](Caprifoliaceae) 

This  taxon  has  a  complex  hybrid  origin,  and  has  previously  been  documented 

only  in  Illinois,  Indiana,  Michigan,  and  Wisconsin.  This  collection  determined 

by  R.C.  Clark  is  I  rom  the  n.  IP  of  Kentucky. 

Voucher  specimen:  Woodford  C;o.:  along  railroad  tracks,  near  U.S.  60  bypass  at  2nd  railroad  crossing 

Vv'  of  Lexington-Versailles  Pike,  1 1  May  1^)62,  Bwwuf  &  Hnnviic  5176  (PKY) 

Lonicera  xylosteum  L.  (Capritoliaceae).  European  1  ly  honeysuckle  is  known  from 

all  contiguous  states  except  West  Virginia  and  Tennessee.  It  was  not  listed  for 

Kentucky  by  Browne  and  Athey  (1992),  rejected  by  Medley  (1993),  but  was  in- 
cluded in  Jones  (2005)  on  the  basis  of  inaccurate  specimen  determinations. 

Voucher  spcciineii:  Laurel  Co.:  uplands  ol  Rcick  Creek  Ciorge.  ruderal  connnunity  near  wdiite  pine 

stand.  4  lul  MHO^  I  homp:^ou  &■  Skcc^c  R^^-H25  (EKY }. 

Magnolia  grandiflora  I..  iMagnoliaceae).  .Southern  magnolia  occurs  across  the 
Coastal  Pkun  [  rom  North  C.arolina  to  east  Texas,  north  to  Arkansas,  Tennessee, 
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and  Virginia.  It  is  not  native  to  Kentucky,  and  both  Browne  &  Athey  (1992)  and 

Medley  (1993)  rejected  it  as  occurring  outside  of  cultivation  in  the  state.  Speci- 
mens listed  below  document  the  first  spontaneous  establishment  of  Magnolia 

grandiflora  in  Kentucky.  It  was  included  in  Jones  (2005)  as  a  rare  adventive  on 
the  basis  of  these  vouchers.  The  collections  are  from  the  ME  and  the  n.  IP.  A 

similar  distribution  pattern  has  been  documented  in  Tennessee  (Chester  et  al. 
1997),  Both  sites  in  Kentucky  were  snnilar,  remnant  woodlands  with  poorly 

drained,  acidic  soils,  adjacent  to  urban  areas. 

Vouc  her  specimens:  McCracken  Co.:  single  individual  in  disturbed  oak  woods  and  mterm  it  tent  drain- 

age below  baseball  Field,  Paducah  C;oinmiinity  College,  "5  Nov  1994,  Wechman  &  Wcckman  ]L90(FK  Y). 
Madison  Co.:  low  remnant  pin  oak^rcd  maple  woodlot,  between  K Y  595  and  Rash  Rd,  just  N  ol  Berca, 

23 Jan  1999,  Wcckman  ct  al  '\5TI  (F.KY). 

Nyssa  biflora  Walter  (Nyssaceae).  Swamp  tupelo  occurs  in  all  contiguous  states 
except  Indiana,  Ohio,  and  West  Virginia.  It  was  accepted  by  Browne  and  Athey 

(1992),  rejected  by  Medley  (1993),  and  treated  as  a  questionable  taxon  by  Jones 
(2005).  It  has  now  been  verified  by  R.C.  Clark  for  several  counties  in  the  ME  and 
IP  of  Kentucky. 

Voucher  specimens:  Calloway  Co.:  I  la t  woods  on  Tobacco  Road  near  Murra\',  11  Jul  1996,  Camp/u'l/s.d. 

(KY).  Cumberland  Co.:  low  ground  near  Cloyd's  Landmg.  2  Oct  1999,  Clark  2.5,]5/  (RKY).  Fleming  Co.: 
low  ground  along  Big  Run  Creek,  0.3  mi  N  of  jet  KY  1013,  19  Jull999,  C/ark  &  Ktiuer  25226  (EKY), 

Livingston  Co.:  1.2  mi  E  of  Ledbetter,  2.2  mi  NE  of  Tennessee  River  bridge,  24  Mar  1972,  Wihon  ,s.n. 

(MUR).  Marshall  Co.:  Sledd  Creek  embayment,  .5  ol  KY  641,  ca.  2  mi  W  ol  Kentucky  Dam,  shoreline, 

30  May  1989,  Gnilits  J437  (MURj  and  Rockcastle  Co.:  bank  ol  Copper  Creek.  15  Jun  1938,  W'harUm 
269UKYX 

Populus  balsamifera  L.  (Salicaceae).  Balsam  poplar  is  native  to  mesic  woods  of 
northeastern  North  America,  and  has  been  documented  in  all  contiguous  states 

to  Kentucky  except  Tennessee  and  Missouri.  There  long  has  been  confusion 
about  whether  this  species  occurs  naturally  in  Kentucky.  Medley  (1993)  was  of 
the  opinion  that  previous  reports  of  the  plants  in  Kentucky  should  be  referred 

to  P  Y- ]ac\ii\  Sargent,  a  hybrid  between  ?.  balsamifera  L.  and  P.  deltoides  W. 

Bar  tram  ex  Marshall.  Some  specimens  have  been  referred  to  Populus  x 

gileadensis  Rouleau  (Balm-of-Gilead  poplar),  but  this  taxon  is  known  to  be  a 
pistillate  clone  (Hardin  et  al.  2001),  and  several  of  the  cited  specimens  have 
staminate  catkins.  These  collections,  all  verified  by  R.C.  Clark,  document  the 

species  in  both  the  AP  and  IP  of  Kentucky. 

Voucher  specimens:  Carter  Co.:  KY  182,  5.9  mi  W  of  jet  U.S.  60,  flood  plain,  30  Jul  1965,  Browne  & 

Browne  10978 (EKYj.  Casey  Co.:  Turkey  Creek  Road,  6  May  1962,  Murphy  &■  Browne  413  (KY).  Lee  Co.: 
Beartrack,  8  Sep  1974,  Black  10  (KY).  Letcher  Co.:  old  strip  mine  area,  0.6  mi  from  Virginia  border, 

near  Eolia,  4  Oct  1978,  Hannan  &  Phillippe  KEP-OhOn'00637  (EKY).  Menifee  Co.:  bench  above 
Wolfpen  Creek,  ca.  1  mi  N  of  KY  715,  6  Sep  1989,  Clark  &  Taylor  22338  (EKY).  Powell  Co.:  Anders 

Branch,  1  May  1993.  Campbell  s.n.  (KY). 

Potamogeton  amplifolius  Tuck.  (Potamogetonaceae).  Largeleaf  pondweed  is 

known  from  most  eastern  states.  Medley  (1993)  noted  that  the  species  was  col- 
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IcctccI  in  Kentucky  in  the  mid-1800s  by  C.W.  Short,  but  that  it  was  hkely  kiter 

extirpated.  It  was  included  in  Jones  (2005),  based  on  the  loHowing  voucher  col- 
lected by  the  KSNPC  from  the  s.  IP. 

V'ouclu'i"  specimen:  Pulaski  Co.:  submersed  in  stream  o\'er  a  2  X  3  melei"  area.  In  15nck  Creek  near 

ReynnlJ  1  killow,  \0  .Auu,  1^^)^,  White  &  Fields  s.ir  iKNK).  Venlicd  byJ.W,  Thicret. 

Prenanihes  raccmosa  Michx.  (Asteraceae).  Purple  rattlesnakeroot  is  known  from 

most  northeastern  and  northcentral  states.  The  only  record  oi  this  species  in 

Kentucky  was  a  historical  collection  from  Pendleton  County,  and  the  species 

was  considered  to  be  extirpated  in  the  state  by  Medley  (1993).  It  was  listed  as  "to 

be  expected"  injones  (2005),  and  the  following  recent  collection  by  the  KSNPC 
I  rom  the  n.  AP  reallirms  its  presence  in  Kentucky. 

VoiK'iier  spccinieii,  Lcwi.s  Co.:  silistonc  calcareous  shale  gkide,  m  Crooked  Creek  Barrens  .Slate  Na- 

ture Preserve.  27  Sep  2004.  Hinc.sc>'  l:\'iinss.  n.(kKY), 

Quercus  nigra  L.  (Fagaceae).  There  have  been  persistent  reports  ol  water  oak  in 

Kentucky.  Browne  and  Athey  (1992)  accepted  the  species,  based  on  reports  I  rom 

the  19''^  century.  Medley  (1993)  questioned  many  ol  the  records,  suggesting  that 
some  were  based  on  misidentifications  or  were  irom  trees  in  cultivation.  The 

species  has  now  been  firmly  documented  from  the  s.  IP  by  the  KSNPC,  and  other 

records  confirm  the  ability  ol  the  species  to  naturalize  in  the  Mb  of  Kentucky. 

The  native  range  ol  the  species  in  south-central  U.S.  now  includes  Kentucky 
and  all  contiguous  states  except  Indiana,  Ohio,  and  West  Virginia. 

Voucher  s|:iecimens:  Wayne  Co.:  kirge  tree  on  edge  ol  bottomland  in  Meadow  Creek  S\vam]i,  S  of  K  Y 

90, 14  Jul  2000.  Hardin  ct  al.s.n.  (Id<V). 

Quercus  lexaiia  Buckley  (Fagaceae).  Nuttalls  oak  v\'as  not  accepted  as  a  mem- 

ber ol  Kentucky's  flora  by  Browne  and  Athey  (1992)  or  by  Medley  (1993).  It  was 
included  injones  (2005),  based  on  the  following  voucher  Irom  the  ME.  It  is  also 
known  Irom  adjacent  Tennessee,  Missouri,  and  Illinois. 

Voucher  s|ieci men:  (Calloway  Co.:  comiiKin  along  trad,  end  ol  gra\'el  road  ol  I  K\'  444.  seeps  inio  Blood 

River.  N  ol  New  Concord,  22  ]ul  K)Oi,  Wakuum  &  Rozcimin  /77.SU^K^■). 

Ribes  americanum  Mill.  (Crossulariaceae).  Wild  black  currant  grows  from  Mon- 
tana to  New  Fngland  to  Missouri,  Illinois,  Indiana,  Ohio,  West  Virginia,  and 

Virginia.  It  was  not  accepted  by  Browne  and  Athey  (1992)  or  by  Medley  (1993). 

It  was  included  m  Jones  (2005),  based  on  the  lol  lowing  collections  from  the  AP 
and  n.lP 

Voucher  specimens:  Lcc  Co.:  mixed  woods,  S-lacing  ravine  ol  Walker  Creek,  27  Apr  1996,  Kirk  & 
Clark  4/  (FKY).  Madison  Co.:  bottomland  forest,  Bluegrass  Army  Depot,  14  Jul  1993,  Lihhy  &  Mean 

OB- 52b  (V.KY), 

Rosa  virginiana  Mill.  (Rosaceac),  Virginia  rose  has  been  documented  from  all 

states  contiguous  to  Kentucky  except  Indiana,  Ohio,  and  West  Virginia.  It  was 

accepted  by  Browne  and  Athey  (1992).  rejected  by  Medley  (1993),  and  treated  as 
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a  taxon  of  unknown  status  by  Jones  (2005).  The  following  collections  from  the 
AP  and  IP  have  now  been  verified  for  Kentucky  by  R.C.  Clark. 

Voucher  specimens:  Harrison  Co.:  upland  pasture  and  woodlots,  W  of  Dividing  Ridge  Road  and  N  ot 

KY  32, 7Jun  1999,  Clar;;6'Btuicr2468L)(HKY).Mcnifce  Co.:  KY77,roadside,  0.25  mi  Irom  iron  bridge, 

9Jul  1969,  Higgms  16]8  (KY).  Mercer  Co.:  woodland  edges  between  Shakertown  and  High  Bridge,  23 

Jul  1955,  Wharton  9217  (KY).  Rowan  Co.:  KY  174,  0.  6  mi  Vv'  of  Haldeman  P.O.,  fallow  land,  28  Jun 
f965,  Browne  &  Browne  10492  (HKY). 

Salix  cinerea  L.  subsp.  oleifolia  (Sm.)  Macreight  (Salicaceae).  Large  gray  willow, 
a  native  of  the  Mediterranean  region,  is  known  to  escape  in  the  eastern  United 

States,  and  has  previously  been  documented  from  North  Carolina,  Pennsylva- 
nia, New  York,  Massachusetts,  and  Maine.  Earher  reports  of  this  species  in  Ken- 

tucky were  based  on  specimens  from  cultivated  plants  (Argus  1986),  and  it  was 
not  included  in  Jones  (2005).  This  collection  from  the  ME  is  therefore  the  first 

documentation  of  the  species  in  Kentucky. 

Voucher  specimen:  Hickman  Co.:  N  on  Old  Milburn  Road,  H  on  new  logging  road  to  Obion  Creek, 

slough,  23  Aug  1988,  Gruhhs  1226  (MUR).  Determined  by  R.C.  Clark. 

Symphyotrichum  divaricatum  (Nutt.)  G.L.  Nesom  [Aster  suhulatus  Michx.  var. 

ligulatus  Shinners]  (Asteraceae).  Southern  annual  saltmarsh  aster  was  previ- 
ously known  from  most  southern  and  mid  western  states,  including  adjacent 

Tennessee  and  Missouri,  but  has  not  been  reported  m  previous  literature  on  the 

Kentucky  flora.  It  was  known  from  adjacent  counties  (Lake  and  Obion)  in  the 

Reelfoot  Lake  region  of  Tennessee  (Chester  et  al.  1997).  This  species  was  discov- 
ered in  Kentucky  durmg  an  Eastern  Kentucky  University  class  trip  to  western 

Tennessee  and  Kentucky  The  plants  were  first  observed  by  two  students,  Amy 
V.  Mcintosh  and  James  Storm,  who  noted  the  plants  growing  along  a  roadside 

just  north  of  the  upper  reaches  of  Reelfoot  Lake.  This  discovery  from  the  ME  came 

too  late  for  inclusion  in  Jones  (2005),  where  it  was  treated  as  "to  be  expected." 
Voucher  specimen:  Fulton  Co.;  open  wet  fields,  along  KY  1282.  at  jet  gravel  road,  2.7  mi  W  of  jct  KY 

3ff,  2  Oct  2004,  Bio  525/725  class  collect  ton  #  45  (,1-K  Y). 
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ABSTRACT 

The  rediscovery  of  Ponthieva  briftoniae  is  reported.  The  two  populations  found  m  Everglades  National 

Park,  Miami-Dade  County,  Florida,  represent  the  only  plants  currently  known  from  the  United  States. 

RESUMEN 

Se  cita  el  redescubriirriento  de  Fonlhieva  hritioniae.  Las  dos  poblaciones  encontradas  en  el  Parque 

Nacional  de  los  Everglades,  en  el  condadode  iVliami-Dade,  estado  de  Florida,  representan  actualmente 
las  linicas  plantas  conocidas  de  los  Estados  Unidos. 

Reports  of  Ponthieva  hritioniae  Ames  in  the  United  States  have  been  few  since 

its  initial  discovery.  This  species  was  first  collected  in  southern  Florida  by  bota- 
nists J.K.  Small  and  J.J.  Carter.  Plants  were  collected  in  1909  near  Perrine,  Florida, 

and  in  the  Long  Pine  Key  area  of  what  is  now  Everglades  National  Park.  Fifty- 
two  years  later,  EC.  Craighead  Sr  made  a  collection  in  the  eastern  portion  of 
Long  Pine  Key  near  Osteen  Hammock.  The  next  report  of  P.  hritioniae  was  made 

by  R.L.  Hammer,  who  found  a  population  of  plants  growing  along  a  firebreak 
road  in  central  Long  Pine  Key  in  1979  (McCartney  1997;  Gann  et  al.  2002).  Plants 

persisted  along  the  road  until  1986,  when  the  re-grading  of  the  firebreak  is 
thought  to  have  destroyed  them.  The  last  recorded  sighting  of  P  hritioniae  in 

the  United  States  occurred  in  1987  when  a  single  plant  was  observed  in  a  solu- 
tion hole  by  Chuck  McCartney  northeast  of  the  Hammer  station  (McCartney 

1997).  Since  then,  multiple  searches  of  the  historical  locations  in  Everglades 

National  Park  have  been  carried  out  by  Hammer,  McCartney,  staff  of  The  Insti- 
tute for  Regional  Conservation  (IRC)  and  others.  The  failure  of  these  efforts  to 

locate  plants  resulted  in  the  listing  of  this  species  as  "Historical"  in  South  Florida 
by  IRC  (Gann  et  al.  2002).  Currently  P  hritioniae  is  listed  as  endangered  by  the 
state  of  Florida  and  critically  imperiled  by  Florida  Natural  Areas  Inventory 
(Chafin  et  al.  2000). 

'Disclaimer:"The  views  and  conclusions  contained  in  lY\\s  document  are  those  of  tiie  authors  and  should  not 

be  Interpreted  as  representing  the  opinions  or  policies  of  the  U.S.  Government.  Mention  of  trade  names  or 

commercial  products  does  not  constitute  their  endorsement  by  the  U.S.  Government." 
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Although  Poulhicva  hriUo}\iac  has  been  reported  lor  two  other  Florida 

counties,  Brown  (2002)  identilied  these  populations  as  the  closely  related  P. 

raccmoM  (Walter)  Mohr.  These  two  species  closely  resemble  one  another  but 

can  be  distinguished  on  the  basis  of  sepal  and  labellum  shape  (Sauleda  &  Ad- 
ams 1980).  In  addition,  P.  ratctnosa  has  petals  with  green  striping  wdiile  P. 

bnLloi\iac  docs  not.  The  leaves  ol  P.  racemosa  are  present  at  anthesis  while  the 

leaves  of  P.  bnlionuic  are  usually  absent  at  anthesis  (Luer  1972), 
Outside  ol  Florida,  Ponthicva  hrittonuic  is  known  from  the  Bahamas 

(Ackerman  2002),  the  Turks  and  Caicos  Islands  (J.L.  Sadie,  unpublished),  Cuba 

(Correll  &  Correll  1982;  Nir  2000)  and  liispaniola  (J.D.  Ackerman,  pers.  comm.). 

The  current  status  ol  this  species  in  the  Bahamas  is  unknown,  but  it  has  been 

reported  i  rom  New  Providence  and  Andros  Island.  Pine  rockland  is  still  present 

and  protected  in  some  areas  on  both  islands.  However,  the  decline  of  other  pine 

rockland  species  on  New  Providence  has  been  attributed  to  land  clearing  (Ba- 
hamas Fnvironment  Technology  and  Science  Commission  1999).  In  the  Turks 

and  Caicos,  plants  are  known  from  a  single,  small,  protected  population  on 

North  Caicos  Island.  The  status  of  P.  brittoniac  in  Cuba  and  Hispaniola  is  un- 
certain. This  species  is  considered  to  be  rare  and  threatened  throughout  Us  range 

(J.D.  Ackerman,  pers.  comm.). 

While  conducting  rare  plant  surveys  as  part  of  the  Critical  Fcosystems 

Study  Initiative  (CF.Sl)  in  the  bong  Pine  Key  region  of  Everglades  National  Park, 

two  populations  ol  Ponthicva  brittoniae  were  encountered.  The  first,  untially 

seen  in  December  2003,  was  located  in  the  vicinity  of  where  the  last  plant  was 
seen  in  1987.  The  site  was  revisited  several  times  between  December  and  Feb- 

ruary and  102  plants  were  observed.  These  plants  undoubtedly  represent  the 

population  last  seen  by  N4cCartney.  The  second  population,  discovered  in  Janu- 
ary 2004,  was  located  approximately  2  km  southwest  of  the  original  site.  In 

this  population,  I  39  plants  were  observed.  Oi  the  241  plants,  72  were  I  lowering. 

Populations  were  tound  in  open  pine  rockland  characterized  by  exposed 
limestone  substrate  with  extensive  solution  holes  and  minimal  leaf  litter  The 

majority  ol  the  plants  were  growing  on  the  vertical  walls  of  solution  holes  within 

0.5m  ol  the  pineland's  exposed  limestone  surface.  A  few  plants  were  found  in 
soil  filled  cracks  on  limestone  surfaces  of  the  limestone  and  a  single  plant  was 
observed  growing  between  a  downed  log  and  limestone.  Prescribed  fires  had 
been  carried  out  in  both  locations  between  2003  and  2004. 

In  an  elfort  tocharactcrize  the  habitat  o\  thisspecies,  three  5m  radius  plots 

were  centered  on  solution  holes  in  which  Ponthicva  briilonuic  was  growing. 

Plots  were  located  in  both  populations.  A  total  o(  73  species  ol  flowering  plants 

were  recorded  in  the  plots.  Associated  species  found  within  the  solution  holes 

of  all  plots  were  Anemia  adianlifoiia  (L.)  Sw.,  Blctia  purpurea  (Lam.)  DC,  Pu- 
patorium  leptophylluni  DC,  Metopium  toxifcrum  (L.)  Krug  &  Urb.,  Mikania 
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scandens  (L.)  Willd.,  Mitreola  sessilifolia  (J.F.  Gmel.)  G.  Don,  Phyllanthus 

pentaphyllusC.  Wright  ex  Griseb.  var.  floridanus  G.L.Webster,  Polygala grand i- 
/lora  Walt.,Pten.s  bdhamensisQ.G.  Agardh)  Fee,  Samolus  ebractt'cif  us  Kunth  and 
Sideroxylon  salicijolium  (L.)  Lam.  Species  growing  on  the  upland  portions  of 

all  three  plots  were  Anemia  adiantiJolia,Echitesumhellata]acq.,  Guapira  dis- 

color iSpreng.)'E..L.Lmh]r.JkxcassineL.Jacquemontiacurtisii  Peter  ex  Small, 
Mikania  scandens,  Myrica  cerifera  L.,  Passijlora  suherosa  L.,  Phyllanthus 

pentaphyllusv3.r. floridanus, Physalis  waken  Nuti.,Pterishahamensis,Rapanea 

punctata  (Lam.)  Lundell,  Sabal  pahnctto  (Walt.)  Lodd.  ex  J.A.  &rJ.H.  Schultes, 

Samolus ehracteatus, Schizachyrium gracile  (Spreng.)  Nash  and  Tetrazygia  bi- 
color  (P.  Mill.)  Cogn. 

Voucher  Specimen:  FLORIDA.  Miami-Dade  Co.:  i:\'crglades  National  Parl<.  Long  Pine  Key,  S  of  Win  kley 
Hammock;  m  recently  burned,  previously  lire  suppressed  pine  rockland,  in  solution  hole  30  cm  Irom 

top  on  vertical  face;  collected  with  Iiverglades  National  Park  permit  #EVER-2003-SCI-0084  and 

Florida  Department  of  Agriculture  and  Consumer  Services  Regulated  Plant  Index  I  larvestmg  Per- 
mit #561,10  Feb  2004,  Sadie  396  CEVERJ, 
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ABSTRACT 

Quercus  montana  (Fagaccac)  is  a  new  species  lor  Missouri,  extending  the  western  edge  ol  the  range 

lor  the  species  in  North  America. 

RESUMEN 

Qucirus  montana  (Fagaceac)esuna  nucva  cspecie  para  Missouri,  que  extiende  el  extremo occidental 
de  su  area  en  Norte  America, 

Quercus  montana  Willd.,  rocl<  chestnut  oak,  is  common  in  the  NE  US,  and  known 
to  occur  in  Ak,  CT,  DE,  GA,  li.,  IN,  KY,  ME,  MD,  MA,  Mk  MS,  NH,  NJ,  NY,  NC,  OH, 

PA,  m,  SC,  TN,  VT,  VA,  WV  (Ni.xon  &  Muller  1997).  The  species  also  has  been 

called  Q.  prinus  k.  in  some  of  the  North  American  botanical  literature,  but  be- 

cause of  persistent  problems  with  the  typification  and  application  ol  that  epi- 
thet, we  are  following  Nixon  and  Muller  (1997)  m  using  the  name  Q.  montana. 

There  has  been  a  recent  proposal  to  reject  the  name  Q.  prinus  (Whittemore  6? 
Nixon  2005).  We  report  it  from  four  sites  in  Wayne  Co  in  southern  Missouri,  on 

land  owned  and  managed  by  the  US  Army  Corps  of  Engineers  (USACE)  sur- 
rounding kake  Wappapello.  The  lake  was  created  in  1941  by  the  USACE  to  con- 

trol flooding  of  farmland  on  the  St.  Frangois  River  (USACE  2002).  The 
Wappapello  Project  consists  of  44,000  acres  of  land  and  water;  the  lake  varies 
in  size  from  5,200  to  23,200  acres  in  surface  area,  depending  upon  the  season. 

The  original  vegetation  of  the  area  consisted  ol  woodlands  that  were  part  o( 

the  eastern  temperate  deciduous  forest  (Yatskievych  1999).  This  is  the  first  re- 
port of  Q.  montana  in  Missouri,  and  a  range  extension  of  ca.  50  km  for  the  spe- 

cies on  its  western  boundary.  Because  of  the  proximity  of  the  Q.  montana  popu- 
lations in  southern  Illinois  (Nixon  &  Muller  1997;  see  distribution  map  in  FN  A, 

Vol.  3,  pg.  476)  and  the  number  of  populations  discovered  in  Wayne  Co,  MO, 
the  current  report  suggests  that  forested  areas  in  counties  lying  between  the 
Missouri  and  Illinois  populations  should  be  surveyed  for  the  species. 

The  populations  reported  below  were  from  three  glades  and  an  oak-hickory 
forest.  In  all  cases,  the  specimens  were  collected  from  saplings  (1-1.5  m)  grow- 

ing in  well-drained  rocky  soil.  All  specimens  were  verified  by  Alan  Whittemore 
(US  National  Arboretum,  Washington,  DC).  Although  saphngs  appeared  to  be 

abundant  in  the  areas,  the  parent  trees  were  not  identified.  At  glade  1,  associ- 

SIDA  21(3):  1921-1922. 2005 
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arcd  species  included  Acer  saccharum  Michx.,  Carya  ovaiu  (Miller)  K.  Koch, 
PhiiaiiusoccidcniaUs  L.,  Qucirusalha  L.,  Q.  unbricana  Michx.,  Q.  marilaudka 

Moench.,  Q.  rubra  L.,  Q.  xtridentata  Engelm.  and  Ulmusaniericana  L;  at  glade 
2,  A.  negundo  I-.,  Cercis  canadensis  L.,  Q.  alba,  Q.  imbricaria,  Q.  muehlenbcrgii 
Hngelm.,  Q.  rubra,  and  Q.xtridentata\  and  A.  saccharum,  Q.  marilandica.  Q. 

muehlcnbergii,  Q.  rubra  and  L'.  alata  Michx.  at  glade  3.  Associated  species  at 
the  oak-hickory  site  inchided  A.  saccharum,CckisoccidcntalisL.,C.  canadensis, 
Q.  imbncaria,  Q.  marilandica,  Q.  stcllata  Wang  var  stcllata,  Q.  xiridcnlala,  Q. 
rubra  and  IJ.  alata. 

Voucher  speciiiicn:  MISSOURI.  Wayne  Co.:  \:,o  S  on  USbT  to  1  Iwy  34;  go  •  - 1  ini  W  aiitl  turn  N  on  Rebel 

Cave  l^el  {Ca>  Rcl  MD):  go  ca,  O.l"^  ini,  tal<e  right  fork  on  Co  Rd  311  antl  continue  N  ca.  1.25  mi  to  Ih'st 
USACH  parking  lot:  go  through  gate  lorca.  0.3  mi;  limestone  glatie  on  lehol  road  tgladc  1);  N  37.12.35 

W090,29.4y; 7  Aug 2004,  M, Smith 04-151  (MO). 
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ABSTRACT 

Sporoholus  hcterolepis  (Poaceae)  is  reported  as  a  new  addition  to  the  t  lora  ol  Tennessee.  This  species 

is  a  very  rare  component  of  hmestone  cedar  glades  and  barrens  m  the  central  portion  ot  the  state. 

The  Tennessee  Natural  i  leritage  Program  is  currently  tracking  it  as  a  species  oi  s|iecial  concern. 

RESUMEN 

Se  cita  Sporobohis  heterolepis  (Poaceae)  como  una  nueva  adicion  a  la  flora  de  Tennessee.  Esta  especie 

es  un  componente  muy  raro  de  los  claros  en  los  bosques  de  cedros  sobre  calizas  y  lugares  aridos  en  la 

porcion  central  del  estado.  El  Tennessee  Natural  Heritage  Program  esta  haciendole  actualmentc  un 

seguimiento  como  especie  de  especial  preocupacion. 

Sporobohis  R.  Br.  is  a  genus  of  ca.  100-160  species  found  nearly  throughout  the 
tropical  and  warm-temperate  regions  of  the  world  (Yatskievych  1999).  Chester 
et  al.  (1993)  Usted  nine  species  and  intraspecific  taxa  lor  Tennessee,  including 

eight  natives,  hi  the  autumn  of  2003,  while  conducting  (ieldwork  in  the  lime- 
stone cedar  glades  of  middle  Tennessee,  we  discovered  a  small  population  of 

Sporoholus  heterolepis  (A.  Gray)  A.  Gray  (prairie  dropseed),  a  species  previously 
unknown  from  the  state. 

Voucher  specimen:  U.S.A.  TENNESSEE.  Rutherford  Co.:  Interior  Low  Plateau  Physiographic  Prov- 
ince, Central  Basin  Section,  Inner  Central  Basin  Subsection,  ca.  7.5  km  E  ol  Murfreesboro,  Elat  Rock 

Cedar  Glades  and  Barrens  State  Natural  Area,  growing  near  edges  and  among  shrub  islands  ol  grav- 
elly hmestone  cedar  barrens  and  glades,  28  Sep  2003,  D.  Esles  05437, 0.54.38  with  /.  Beck  (TENN). 

Sporoholus  heterolepis  is  a  perennial,  tussock-forming  species  ot  prairies,  dry 
woods,  glades,  savannas,  and  other  open  habitats  (Yatskievych  1999).  The  species 

ranges  from,  southern  Canada  (Ontario,  Quebec,  Saskatchewan)  south  to  Geor- 
gia and  New  Mexico  (United  States  Department  of  Agriculture  2000).  Although 

widely  distributed  across  central  and  eastern  North  America,  it  is  most  frequent 

in  a  large  area  of  the  Midwest  from  the  Dakotas  to  the  western  Great  Lakes  re- 
gion south  to  the  Ozarks.  Prairie  dropseed  is  considered  locally  rare  throughout 

much  of  its  range.  For  example,  it  is  presumed  extirpated  in  Massachusetts  and 
considered  critically  imperiled  in  Quebec,  as  well  as  in  Connecticut,  Georgia, 
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Kcnrucky,  Maryland,  North  Carolina,  Pennsylvania,  Virginia,  and  Wyoming 

(Nature  Serve  Explorer  2004).  In  Illinois,  New  York,  and  Ohio,  5.  lu'lerole/^i.s  is 

an  imperiled  speeies,  and  it  is  ecMisidcrcd  x'uhierable  in  Michigan,  Ontario,  and 
Saskatchewan  (.Nature  Serve  lixplorer  2004). 

All  of  the  individuals  we  discovered  were  located  on  i'lat  I^ock  Cedar  Glades 
and  I5arrens  State  Natural  Area.  The  Natural  Area,  cooperatively  managed  by 

The  Nature  Conservancy  and  the  Tennessee  Department  ol  Hnvironment  and 

Conservations  Natural  Heritage  Program,  is  one  ol  the  largest  cedar  glade  pre- 
serves in  the  southeastern  Cnited  States  with  over  400  ha  (The  Nature  Conser- 

vancy 2004).  Five  tussocks  were  lound  at  the  edge  ol  high  cjuality  limestone 

cedar  barrens  and  among  shrub  islands  within  the  glades  (Tig.  1). 

Interestingly,  the  Natural  Area  is  home  to  several  rare  limestone  cedar  glade 

endemics  and  western  disjuncts.  Notable  glade  endemics  or  near-endemics 
known  to  occur  on  the  nearby  glades  and  barrens  include  A^icr  priLcac  Britt., 

Asl  i\i[i^Ltlus  bihulatus  Barneby  &r  Bridges,  A.lcnucssccusis  A.  Cray  ex  Chapman, 

Dulcci  ̂ t;// ni^t^cri  (llcller)  Barneby,  Dclphii}ium  (.awliuiauuin  Walt.  ssp. 

cuh  iphiluiu  WaiMuu'k.  Oi]osinocliuin  }noUc  Miehx.  ssp.  niol/c,  PcdioDjclum 
,sii/'(((  (iii/c(Torr.  iSj  A.  Gray)  Rydb,  and  Solulai^oy^LiHin^C}!  Chapman.  Rare  west- 

ern Llisjuncts  known  from  the  vicinity, some  in  association  with  the  Sp(^}obolus, 

include  Aininosclujuin  popci  Torn  &  A.  Ciray.  Dalca  puipurcu  Vent,,  and 

Oci]olhc)'ii  )nat  rodDpu  Nutt.  Nat  ive  grasses  sue  has  An  J/'o/^ogongera/'tii/  Vitman, 
/i()iilcl('ik/( !( /Ope )u/ 11 /(/(Mich x.)Torr,Schi ct/(/ivrin ni,sc()/7(/ri II m (Mich X.) Nash, 
Sor^hdsniiin  nutans  (k.)  Nash,  and  Spowbolns  vagmijlonis  (Torr  ex  A.  Gray) 

Wood  var.  va^iinifloyus  were  also  common  associates. 

The  Rutherlord  County  population  is  significantly  disjunct  from  all  other 

known  jiopulatic^ns.  The  nearest  is  located  ea.  140  km  to  the  southeast  m  cedar 

glades  of  Chickamauga  and  C^hattanooga  National  Military  Park,  Catoosa 

County,  northwestern  Georgia  (].  Allison,  Georgia  Natural  Heritage  Program, 

pers.  comm.).  The  next  closest  populations  are  located  ca.  220  km  to  the  north- 

west and  ca.  2.30  km  to  the  north-northeast  in  Crittenden  and  Bullitt  counties, 

Kentucky,  respecti\'el y  (j.J.N.  Campbell,  The  Nature  Conservancy,  pers.  comm.). 
Approximately  one  week  alter  our  discovery  of  5.  hclcwlcpisin  Tennessee, 

Al  Ciood  and  Todd  Crabtree,  members  of  the  Tennessee  Native  Plant  Society 

who  were  unaware  ol  our  (md,  independently  discovered  tv\'o  additional  sites 
on  nearby  barrens  in  the  Natural  Area  (pers.  comm.).  The  Tennessee  I3ivision  of 

Natural  I  Icritage  has  been  inlormed  ol  the  presence  of  5.  Iic/cro/c/^i.sin  the  state 

and  is  now  tracking  it  as  a  species  of  special  concern.  It  is  quite  remarkable  that 

given  all  the  attention  that  the  glades  ol  Middle  Tennessee  have  rcccix'cd  o\'er 
the  last  I  ilty  plus  years,  especially  those  in  the  vicniity  of  the  Natural  Area,  that 
this  species  has  only  now  been  discovered  in  the  state. 
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Fig.  1 .  Upper  photo:  clump  of  Sporobolus  heterolepis  (arrow)  among  shrub  island  in  cedar  glade  at  Flat  Rock  Cedar  Glades 

and  Barrens  State  Natural  Area,  Rutherford  County,  Tennessee,  28  September  2003.  Lower  photo:  close-up  of  5. 

heterolepis  at  edge  of  cedar  barren,  same  date. 
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ABSTRACT 

A  second  population  ol  the  rare  ,-\,v;((l((n,s  uciviisotcnsis  l"^nhrule  Csr  C^annc-l  lillikcr  (Navasota  False 
Foxglove)  has  been  conlirmed  Iroin  a  (;atahoula  I3ai-i-en  in  Tylei'  Count)'.  Texas.  I'revioiisi)',  tlie  onl\' 
known  loeaUty  was  an  Oakville  lormation  sandstone  outcrop  in  Ciames  C^cuinty,  Texas,  some  100 

miles  to  the  v\'est. 

RFSUMFN 

Se  ha  conl  irmado  una  segunda  poblacion  de  la  rara  Ai^^ahms  ijavcisotcnsis  Dubrule  &Canne-l  lillikei' 
(Navasota  False  Foxglove)  de  Catahoula  Barren  en  el  condado  de  Tyler,  Texas.  Previamente,  la  unica 
local idad  conocida  era  un  al  loramiento  de  arenisca  en  Oakvil  Ic  en  el  condado  de  Grimes,  Texas,  unas 
lOOmillasalOestc. 

Agalinis  navasotensis  Dubrule  &  Cannc-Hilliker  (Navasota  False  Foxglove)  vv^as 

described  from  a  single  population  in  a  remnant  prairie  centered  on  a  sand- 

stone outcrop  in  Grimes  County  (Canne-Hilliker  &  Dubrule  1993.)  Since  the 

initial  discovery,  botanists  have  searched  for  the  plant  on  other  Oakville  lor- 

mation outcrops  in  Grimes  County  and  on  lloristically-similar  outcrops  in 
Washington  County.  Aside  from  a  lew  individuals  within  a  mile  ol  the  original 

site  (well  within  bee-flight  and  so  considered  part  of  the  same  population)  and 
on  soils  derived  from  the  Oakville,  no  specimens  were  lound. 
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In  the  fall  of  2003,  John  1  lays,  who  with  Judith  Cannc-llillikcr  is  working 
on  the  genus  tor  the  Flora  oi  North  America,  conlinncd  the  identification  of 

about  (ifty  individuals  of  A.  nuvasotcnsis  along  a  dirt  road  m  Tyler  County. 

[Voucher  specimen:  TEXAS:  Tyler  Co.:  pine  plantation  and  surrounding  pine 

savannah,/.  Hays34U  24  Sep  2003  (MMNS)].  Interestingly,  he  discovered  that 

Honovan  Stuart  Correll  had  collected  A.  navasolaisis  (as  A.  pukhcUa)  at  this 

same  site  in  1%7  jTliX  AS:  Tyler  Co.:  xeric  Oligocene  outcrop,  longleal  pine-grass- 

land, flowers  pmk,  D.S.  CorrcU  .15187-A.  19  Oct  1%7  (TRX-l.lJl 
During  the  2004  season,  several  ol  the  authors  had  the  opportunity  to  visit 

I  he  site  independently  ot  one  another  Fach  trip  lound  plants  that  correspond 

in  <ill  respects  with  plants  ol  the  type  population  ol  A.  nt/vasotensLs.  (The  calyx 

lobes  were  originally  described  as  minute  (Canne-f4illiker  &  Dubrule  f993), 
but  some  individuals  in  this  population  had  calyx  lobes  to  as  long  as  i.25  mm.) 

There  were  approximately  thirty  plants  divided  among  several  spots  on  both  sides 

ol  the  road.  Persistent  rainy  weather  and  impassable  roads  made  searching  lor 
more  plants  on  side  roads  all  but  impossible. 

Voucher  spc(.'iinen.s:  U.S.A.  TEXAS.  Tyler  Co.:  ixxidMclc.  sand}'  da\.  Monufiic  Pabnilc  Rccdand  l\inn 

I'tuc  2872.8  Oct  2004  (TAMU),  Tyler  Co.:  Catalioiila  Barrcii.s  (in  a  higln  ndgc  top  outcrop.  Si  ni^lmisl 
I2.'5[)/.  iCVi  200UBAYrtl). 

The  site  includes  a  small  outcrop  of  the  Catahoula  Barren  type,  which  is  some- 
what similar  in  composition  to  the  Oakville  formation,  but  many  of  the  plants 

were  not  near  exposed  rock  as  in  Grimes  County.  Soils  at  the  site  tend  to  be  hard 

and  dry  during  droughty  weather  and  thick,  sticky,  and  slick  under  wet  condi- 
tions. The  A,  nuvasotcnsis  plants  were  growing  m  close  proximity  to  A. 

oligophylla  Penn.  but  were  easily  distinguishable  from  that  species  by  the  more 

paniculate  inflorescence,  smoother  foliage,  straight  rather  than  curved  buds, 

larger  and  unrecurved  upper  corolla  lobes,  oblong  rather  than  globose  fruits, 

anthers  ol  adeepcr  yellow,  and  greener  stigmas.  Bii.^c/owid  nuttaUii  I..C.  Anders., 

Licit  lis  mutninatti  DC^and  Sc  h  i  zac  hv  ri  urn  scopari  urn  (Michx.)  Nash  were  very 

common  at  the  site,  and  A.Jasciculata  (blliott)  Raf.  was  also  present. 

Agaii  lus  navasotensis]sa  very  rare  plant  with  GlSl,  TOES  V  status  (Poole  et 

al.  2004;  Jones  et  al.  1997.)  No  more  than  a  few  hundred  individuals  may  be 

found  in  any  given  year  Thus  the  discovery  ot  a  second  population  is  good  news, 

especially  since  the  type  locality  is  becoming  somewhat  overgrown  and  the 

number  ol  A.  nuvasotcnsis  plants  has  been  falling  from  year  to  year  However, 

this  new  site  is  so  far  Cover  100  miles)  from  the  type  locality  and  has  such  dif- 
ferent vegetation  that  we  are  now  faced  with  new  questions.  Just  how  rare  is  A. 

nuvasotcnsis'^  Is  it  an  outcrop  plant  or  a  prairie/savannah  plant,  does  it  require 
both  an  outcrop-like  substrate  and  an  open,  grassy,  undisturbed  habitat,  or  is  it 
tolerant  ol  a  wide  range  of  conditions?  Does  it  require  an  alkaline  soil?  Where 

should  we  be  looking  lor  more  populations— in  deep  East  Texas  on  or  near  out- 

crops ol  non-Oakville  formations,  nearer  the  type  localit)'  on  non-Oak\'ille 
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formations,  or  on  similar  formations  between  the  type  locality  and  the  new  lo- 

cation? Which  set  oi  plant  associates— dry  prairie  vs.  moist  pine  savannah— is 

most  typical  and  has  the  greatest  predictive  value?  What  moisture  conditions— 

well-drained  or  poorly-drained— are  most  favorable?  How  similar  are  plants  of 
the  two  localities  genetically? 

Obviously,  having  additional  localities  would  be  invaluable  (or  understand- 
ing the  biology  of  A.  navasotensh.  Anyone  who  Imds  plants  they  believe  belong 

to  this  species  should  contact  the  first  author.  The  key  in  Canne-l  lilliker  and 

Dubrule  (1993)  will  serve  to  separate  A.  navasoiensis  f  rom  other  long-pediceled, 

slender-leaved  members  of  the  genus.  Plants  should  be  looked  lor  I  rom  mid- 
September  to  early  October  and  before  early  aiternoon  (the  corollas  drop  after 

being  open  only  a  tew  hours,  making  the  plants  nearly  impossible  to  spot).  Im- 
ages of  the  species  may  be  found  at  www.csdl.tamu.edu/FLORA/cgi/gallery_ 

quer  y  ?q=aga  I  i  n  i  s+navasotensis. 
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in\'eiUory  projects  cle\'elopeil  m  the  K'Slls  hv  the  Missotiia  liotanieal  Oardeii  to  study  biodu'crsil  \'  in 

the  Neotropies.  This  book  presents,  in  'Spanish,  the  results  ol  a  trnh'  collaboratu'e  el  lor  t  bet  wei'ii  the 
Missouri  15(11  an  leal  i,  Tarilen.  I  he  national  Instil  ute  ol  Xatural  .Sciences  ol  Cailombia,  and  the  Pi  \a  si  on 

oi  National  Parks  ol  the  c;olonibian  t;o\-ernment  wath  limduit;  pnwidcd  priiii.n  il\-  hv  the  |olni  0.  anel 
Catheriiu-i;  Mac.Artluir  loundation. 
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GIBASIS  PELLUCIDA  (COMMELINACEAE),  A  NEW  AND 

POTENTIALLY  WEEDY  GENUS  AND  SPECIES  EOR  TEXAS 

David  J.Rosen 

U.S.Fish&Wlldlife  Service 

1 7629  El  Camino  Real,  Suite  2 1 1 

Houston,  Texas  77058-3051,  U.S.A. 

Robert  B.  Faden 

Department  of  Botany,  MRC  16b 
Smithsonian  Institution 

PO  Box  3701 2 

Washington,  DC 2001 3-701 2,  U.S.A. 

ABSTRACT 

Gihasis  pdhtcida  (Commelinaceae)  is  reported  as  a  new  naturalized  weed  m  Texas.  A  deseripiion  of 

the  species  and  key  to  Texas  genera  o(  Commelinaceae  are  pi-ovided. 
RESUN4EN 

Ci/'((,si,s  pclhicida  (Commelinaceae)  se  cita  come  una  nueva  mala  hierba  naturahzada  en  Texas.  Se 

aporta  una  descripcion  de  la  especie  y  una  clave  de  los  generos  de  Commelinaceae  de  Texas. 

Gihasis  Raf.  (Commelinaceae),  comprising  11  species,  has  a  neotropical  distri- 

bution centered  in  Mexico  (Hunt  1986, 1993, 1994;  Faden  2000).  Gihasis  pcUu- 
cida  (M.  Martens  &  Galeotti)  D.R.  Hunt  is  native  to  Mexico,  mainly  on  the  At- 

lantic side,  and  possibly  El  Salvador,  occurring  in  moist  shady  places,  such  as 
forests  and  woodlands  to  2200  m  (Hunt  1986, 1994).  In  the  United  States  it  is 
mainly  grown  as  an  ornamental,  but  it  also  occurs  as  an  introduced  weed  in 

citrus  groves,  disturbed  sites,  and  waste  places  in  Florida  ( Wunderlin  1998;  Faden 
2000).  It  has  not  been  previously  reported  outside  of  cultivation  from  Texas 
(Correll  &  Johnston  1970;  Hatch  et  al.  1990;  Jones  et  al.  1997). 

Recent  collections  from  Galveston  and  Harris  Counties  suggest  that  Gi  basis 
pellucida  has  naturalized  in  at  least  three  locations  in  Texas.  Plants  appear  to 

escape  from  cultivation,  establish  and  spread  readily  m  disturbed  riparian  ar- 

eas under  broken-  to  closed-canopy  forests.  The  species  might  continue  to  spread 
into  less  disturbed  areas,  potentially  becoming  a  pernicious  weed  in  Texas  and 
eventually  throughout  the  southeast  coastal  plain. 

The  species  propagates  vegetatively  by  means  of  decumbent  stems  root- 
ing at  the  nodes  followed  by  fragmentation  or  death  of  the  older  parts.  A  few 

seeds  have  been  found  on  Rosen  3026  (BRIT)  which  demonstrates  the  species' 
potential  to  reproduce  sexually,  although  it  is  usually  self-incompatible  (Hunt 
1986).  Potentially,  the  seeds  could  have  been  formed  through  apomixis,  but  apo- 
mixis  has  not  been  reported  in  Commelinaceae,  so  sexual  reproduction  seems 
more  likely. 

The  following  is  a  key  to  the  Texas  genera  of  Commelinaceae  and  a  descrip- 
tion of  G.  pellucida.  With  the  addition  of  Gihasis,  all  native  and  naturalized 

genera  of  Commelinaceae  m  the  U.S.  are  now  recorded  from  Texas  (Faden  2000). 

SIDA21(3):  1931-1934. 2005 
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KEY  TO  TF.XAS  GHNHRA  OH  COMMFLINAOI: Mi 

1.   Flowers  sessile  or  subsessile;  petals  inconspicuous;  ovary  and  capsule  bilocular 

  Callisia  repens 

1.  Flowers  distinctly  pedicellate;  petals  conspicuous;  ovary  and  capsule  trilocular. 

2.  Inflorescences  composed  of  pairs  of  contracted,  sessile,  umbel-like  cymes;  sta- 
mens 6, all  fertile 

3.  Cyme  pairs  enclosed  in  or  subtended  by  pairs  of  large,  conspicuous, 

spalhaceous  or  foliaceous  brads;  plants  usually  not  mat-forming    Tradescantia 

3.  Cyme  pairs  subtended  by  small  inconspicuous  bracts;  plants  mat-forminq 

  Callisia  micrantha 

2.  Inflorescences  composed  of  Individ ual, often  elongate,  pedunculate,  usually  not 

umbellate  cymes;stamens  6  orfewer,  usually  some  staminodial  (rarely  all  fertile). 

4.  Inflorescences  enclosed  in  or  closely  subtended  by  leafy  bracts  (spathes);flow- 
ers  strongly  bilaterally  symmetric 

5.  Stamens  6, all  fertile,  some  filaments  bearded;foliage  glaucous   Tinantia  anomala 

5.  Stamens  6(-5),  polymorphic,  3  fertile  and  3(-2)  staminodial,  all  filaments 

glabrous;foliage  not  glaucous   Commelina 

4.   Inflorescences  not  enclosed  In  or  closely  subtended  by  leafy  bracts;  flowers 

radially  or  weakly  bilaterally  symmetric. 

6.  Flowers  weakly  bilaterally  symmetric;  petals  pinkish  purple  to  violet;  sta- 
mens 6,2  fertile  and  4  staminodiafannuals   Murdannia  nudiflora 

6.  Flowers  radially  symmetric;  petals  vA/hite;  stamens  6,  all  fertile;  perennials 

  Gibasis  pellucida 

GibasispdlucidafM.Mailcnsc^C'^ialeottijn.R.llunrfFig.  l}.TAliiTlANi?RinAl.-VPil.; 
BRiOAL-VHlL  hiuicsLiinnd  pcUunJa  M,  M.irlcnscSi  Cilcoiii.  Bull.  Acad.  Roy.  .Sci.  Bruxellcs 

9;37e).  1842.  (;i)'(i.^i.s |)cil iRititUM.  Martens  LVU.alcotl I)  n.R.  Hum,  Kcw  Brill.  38:1 32, 198-3. Typh: 
MnXICOiCdIc.Xli  49965  (ilOl.OTYrE:  BR). 

liiidcsitiiilhi  MhiCitfiiUd  Kunih,  linum  PI,  4:'-)0,  184  3,  DdLlcM  aijtui  \^ciiu  hUiIlI  \'ar  Mhicdcdiui 

(,l\uiitli)CM5,C  larki-,  M(iiiot;r.  Than  1301,  1881.  C.'ilu^si, s, sell icdcinid  (Kunili)  HR  I  luiii.Curtis's 

Bot,  Mag.  179:  pi.  d  i(r  K)72,  T^T^:  Mli.XICO:  .Si  bifdc  97.'3tl  lol.oTYPI-;:  B), 

I  Icrbs,  perennial,  decumbent,  rtioting  at  the  ncxles,  nearly  glabrous  or  sparsely 

pubescent.  Rcxns  libi-ous.  Leaves  2-ranked,  decreasing  m  size  distalK'  on  the 

flowering  shoots,  blade  sessile,  narrowly  lanceolate  to  ovate-elliptic,  V7  x  0.7- 

2.5  cm,  base  oblique,  apex  usually  acuminate,  margins  scabrous,  surlaees  usu- 

ally glabrous;  sheaths  with  a  Y-ertical  line  o\  pubescence,  ciliate  at  the  apex.  In- 
florescences terminal  and  also  axillary  Irom  the  distalmost,  reduced  leaves, 

coin  posed  ol  pairsol  umbel-like,  peduncluatecymes;spathaceousbract  absent; 

bracteoles  persistent,  blowers  bisexual,  radially  symmetric;  pedicels  5-15  mm 

k~)ng;  sepals  free,  subec|ual,  2-2.5  turn  long;  petals  I  ree,  ec[ual,  not  clawed,  broadly 
ovate,  ca.  5  mm  long,  wliite;  stamens  (i,  eciual,  all  lertile,  lilaments  bearded  at 

the  base  and  abo\e  the  middle:  ovar\'  Vlocular,  ox'ulcs  2  per  locule,  1-seriate. 

O^apsulcs  3-valved,  .]-locular  Seeds  2  per  locule,  oxate  to  elliptic  m  outlme,  ca.  1 
mm  long,  testa  gray,  rugose,  hilum  linear;  embryolega  dorsal. 

Voucher  ̂ |x-c.  iniL-ns.  TI-:.\.\S.  Galveston  Co.:  on  pru'iuc  properly  about  lOl^  m  N  ol  the  intersection  ol 

\-M  528  and  Olear  Creek,  an  apparent  escape  from  an  abandoned  and  overgrown  home-site,  Irequent 
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TEXAS 
Haifis  County 

GiDosis  pellucUo  |M,  Monens  &  Goleoftil  D  R  Hunt 

Houston  In  the  Hood  plain  of  Wtiite  Ook  Bayou, 

aixjut  0.6  rni  SV/  ot  Itio  intersection  of  i  Iwy.  61 0  and 

Ella  Bh/d  :  a  local  green-space  known  as  Little  Itiic^el 
Park  witti  about  7  acres  ot  distuibed  lomnont  o( 

ripoiian  (orasi,  Atxinctant  fieib  lotmlng  thick  cover  in 
5t-oded  foiest  (tooi  v^lti  Ptotanus,  SaiU,  Acer. 

PofXi'US.  Fratinin.  uixi  t/imijs  spp,.  tiowers  wttite. 

GPS  -  Hir  48'  Zd.O"  W9S''  25'  53.6"  |NAD83| 

D  J.  Rosen  3U';6 

26  July,  200-1 

hQA.GibasispeHucida  (M.  Martens  &  Galeotti)  D.R.  Hunt  (/fosen5026— US3463486). 
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in  swales  of  I  lootlplain  forest  with  Qnvii  dquanca.  C^cUis  lc(i-\'ig£na  var.  laevigata,  Quercus  nigra,  Q. 

slrnilis,  I7lmus  amcnLuna,  and  U.  Lrassijolut,  N20"  il'  07.(V'  W05"  10'  4'5 1",  13  Aug  2003,  Rosen  2583 
(BRIT,  SBSC),  Harris  Co.:  I  louston,  in  the  flood  plain  of  While  Oak  liayou,  aboiil  0.6  mi.  SW  ol  the 

intcrsceiion  oi  llw).  OlOand  I'lla  Blvd.,  a  loeal  green-s]xiee  known  as  l.iitle  Thieket  I'ark  with  about 

7  acres  ol  disturbed  remnant  riparian  lorest,  abtmdant  herb  lormmg  thiel<  eovei'  in  shaded  ioi'est 
floor  with  .Aeersp.,  Platanus  occidentaiis,  Populus  dclloidcs.  Iiaxinus  pcnniylvaitica.  Salix  nigra, 

and  L;l»iiMsspp.,  N29°  48'  24,0"  W95°  25'  53.8",  26 Jul  2004.  Rosen  .5026  (BRIT,  SB.SC:  TF.X.  US);  flood- 

plain  lorest  adjaeeiii  to  the  San  Jacinto  River,  Sol  I  lighland  Shores  Drive,  2  miles  W  ol  its  iniersec- 
tKMi  with  I'M  2100,Sof  Crosby,  locally  common  on  forested  terrace  above  slough  with  (.e/(i.s  lacvigaUi 
var  laevigata.  Halesui  diptera,  lAcpiidamhar  s( ynii  j//iu).  Plddniirs  oecidentalis,  Quercus  mu  iiauxii. 

Hlmiis  ameruana.  .uid  L'.  aa^sijolui.  N2y°  50'  06.2"  VV95°  05'  26.3",  09  November  2004,  Rosen  & 
Yeargau  .y20n\iR\lSWS\.,VSC,VS). 
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STEMODIA  COAHUILENSIS  (SCROPHULARIACEAE), 

A  NEW  RECORD  FOR  THE  UNITED  STATES 

B.L.Turner 
Plant  Resources  Center 

The  University  of  Texas 

Austinjexas  7871 2,  U.S.A. 

Henrickson  (1989)  first  described  Stemodia  coahuilensis  (as  Leucospora 

coahuiknsis)  and  mapped  its  distribution.  The  species  was  subsequently  trans- 

ferred to  the  genus  Stemodia  (s.l.)  by  Turner  (in  Turner  &  Cowan  1993).  Previ- 

ously reported  collections  have  all  been  conlined  to  north  central  Mexico  (east- 
ernmost Chihuahua,  Coahuila,  northernmost  Durango,  and  ZacatecasJ. 

Recent  collections  of  the  species  have  been  obtained  from  the  Big  Bend  re- 

gion of  trans-Pecos,  Texas,  as  attested  to  by  the  following: 

UNITED  STATES:  TEXAS.  Jeff  Davis  Co.:  5.1  miSol  1 1  \vy  "-JO  along  Farm  Road  2017,  bottom  ol  gullies, 

silty  limestone  soils,  8  Oct  2004,  7'urner24-492/nSRSC.  TEX).  Presidio  Co.:  Biglknd  State  Natural 
Area,  "vicinity  of  Sauccda  Ranch,"  7  Oct  1995,  Worlhiny^ton  25254  (SRSC). 

Henrickson  (1989)  has  presented  an  excellent  line  drawing  of  the  species.  His 

description  of  its  habit,  however,  stands  in  variance  with  my  observations.  He 

describes  the  taxon  as  "Woody  rooted  [and]  woody-based,"  when  in  lact  all  of 

the  plants  which  1  examined  in  the  field  were  rather  slender-rooted  annuals; 

this  appears  to  be  also  true  of  Henrickson's  material,  including  the  type  (LL!) 
Itself.  In  his  defense,  however  (pers.  comm.),  he  maintains  that  the  slender  an- 

nual roots  are  in  lact  woody. 

REFERPNCHS 

HenricksomJ.  1 989.  A  new  species  of  Leucospora  (Scrophulariaceae)  from  the  Chiiiuahuan 

desert  of  Mexico.  Aliso  12:435-439. 

Turner,  B.L.  and  C.C. Cowan.  1993. Taxonomic  overview  of  Stemodio  (Scropliulariaceae)  for 

North  America  and  the  West  Indies.  Phytologia  74:61-103. 
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BOOK  NOTICES 
Missouri  Botanical  Garden  Press 

Flora  of  China 

Flora  (11^  China  EnrroRiAl.CoMMiTTr.i-.  2005.  Flora  of  China,  Volume  14,  Apiaceae 

through  Ericaceae.  (ISBN  1-Q30723-41-5,  hbk.).  Science  Press  (Beijing),  Id 
Donghuangchcnggcn  North  Street,  Beijing  100717,  CHINA  and  Missouri 

Botanical  Garden  Press.  PO.  Box  299.  St.  Louis.  MO  (tH 66-0299,  U.S.A.  (Or- 

ders: Missouri  Botanical  Garden  Press,  Dept.  46,  PO  Box  299,  St.  Louis,  MO 

63166-0299,  U.S.A.;  877-271-1930;  http://www.mbgpress.org/).  .$115.00, 581 

pp.,8  1/2"x  11". 
Flora  oi  China  Fhliorlai  CommhtI'T.  2005.  Flora  of  China  Illustrations,  Volume 

5,  Ulmaceae  through  Basellaccae.  (ISBN  1-930723-40-7,  hbk.).  Science  Press 

(Beijing),  16  Donghuangchcnggcn  North  Street.  Beijing  100717,CHIN  A  and 

Missouri  Botanical  Garden  Press,  RO.  Box  299,  St.  Louis,  MO  63166-0299, 

U.S.A.  (Orders:  Missouri  Botanical  C-arden  Press,  Dept.  46,  PO  Box  299,  St. 

Louis,  MO  63166-0299,  U.S.A.;  877-271-1930;  http://www.mbgpress.org/). 

$125.00,  377  pp.,  352  Fill  page  b/w  line  drawings,  8  1/2"  x  11"' 
lloKi  ii/  (  /ii/iii,  lii/iDMc  l-i  Apiaicuc  tlii'tmyji  liiiCiUfcic  inckiclcs  ihc  Idliowing  Lnnilics:  /Vpicaceac, 

Cornaccae,  AuL'ubaccac,  I  IL-Uvingiaccac,  Masti.xiaceac.  LoriccllKuc.u',  niapcnsiaceac,Cletliraccae,and 
Ericaceae.  Taxonoinic  ircatmcnts  arc  presented  from  tlic  Icwl  o\  lamily  to  species  and  inlraspecific 
ranks. 

I'loiiiiijiJunii  11/(1  sliiKioMs.  Vi)/iink',"),  ( '/nu/i  cji- //i  roii^/i  Htj.scl/iu  CiU- includes  the  lollowini;  l.uiiilics: 
Ulm,iccac,  Rlioi[X'iclcaccac.  Moraceac.  C^aiiiiabaccac.  IJrticaccac,  Podosieinaccac,  Proicaccac, 

C^lacaceae,  C^plliaccac.  Saiitalaccae,  Lorantliaceae,  \'iscaceac,  Anstologhicaceae,  Ralllcsiaceae, 
Balanophoraceae,  Polyi;oiiaccac,  Ohcnopodiacoae.  Aniarantliaccac.  Nyctaginaccac,  Phytolaccaccae, 
Mollii,i;inaccac,  Aizoaccac,  Portulacaccae,  and  Basellaccae. 
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EMILIA  FOSBERGll  (ASTERACEAE:  SENECIONAE) 

IN  TEXAS  REVISITED 

W.P.Spencer  J.K.Williams 

DepanmerH  of  Agricultural  Sciences  Department  ot  Biological  Sciences 

Sam  Houston  State  University  Sam  Houston  State  University 

Huntsville,  Texas  7734 1,  U.S.A.  Huntsville,  Texas  7734 1.  U.S.A. 

In  a  remarkable  example  of  botanical  coincidence,  the  lirst  author  has  made 

the  second  collection  of  the  same  species  of  non-native  weed  lirst  reported  lor 

Texas  by  the  second  author  (.Williams  1994).  The  fn-st  collection  was  made  10 
years  to  the  day  previously. 

Emilia  foshergii  Nicolson  is  a  pantropical  weed  of  "low  elevation,  dry,  ur- 

ban and  disturbed  habitats  (Wagner  et  al.  1999)."  Smith  (1991)  reported  that  the 
species  is  "probably  indigenous  in  central  or  eastern  Africa  but  widely  estab- 

lished in  the  New  World  ...  centering  m  the  U.S.  (Florida),  West  Indies,  and  sub- 

sequently from  Mexico  to  northern  South  America."  The  species,  was  Mrst  re- 
ported m  Texas  growing  in  a  disturbed  site  m  Travis  County.  The  second  known 

collection  of  this  plant  is  from  Walker  Co.,  collected  about  9  miles  north  of 

Huntsville  and  165  miles  east  of  Travis  County.  Despite  having  been  reported 

in  Texas  10  years  ago,  Emilia  has  not  been  reported  from  other  counties  m  Texas 
(Turner  etal  2003). 

Williams  (1994)  speculated  that  the  weed  was  brought  into  Texas  as  a  hitch- 
hiker on  nursery  plants  supplied  from  Florida.  Due  to  the  proximity  of  a  house 

in  the  second  collection,  it  was  again  assumed  the  plant  made  its  way  to  Texas 

through  nursery  stock. 

Following  the  hunch,  the  second  author  visited  all  of  the  nurseries  m  Hunts- 
ville to  look  for  evidence  of  Emilia.  Indeed,  the  first  nursery  visited  had  an  abun- 

dance of  Emilia Josbergii  growing  as  a  weed  in  several  pots  oi  Cycas  rcvoluta 

Thunb.  and  Morea  sp.,  both  supplied  from  Florida.  Cycads  were  found  growdng 

approximately  60  feet  from  the  collection  made  along  Hwy  19  in  Walker  County. 
It  is  still  not  known  if  Emilia  will  become  an  established  weed  in  Texas,  but  the 

disjunct  distribution  of  the  species  and  the  increase  in  urban  development  sug- 
gests that  it  has  ample  opportunity  to  spread. 

Vouclicr  specimens,  TEXAS.  Travis  Co.:  Ciiy  of  Austin,  A-1  Grass  Nursery,  two  blocks  5  ol  Barton 
Skyway  along  S  Lamar  St. .growing  in  gravel  parking  lot  arid  planting  area,  20  Nov  1993,  Wil/iam.s.s.n. 
(TEX).  WALKER  Co.:  8.3  mi  N  ol  Hwy  30  along  Hwy  19,  on  the  N  side  ol  Hwy  19,  growing  in  ditch 

along  highway  easement  in  front  of  residential  area  (30°  48'  33.01944"  N.  95°  26'  39.76872"  W),  20 
Nov  2003,  Spencer  I  (Sfl.STj;  Himtsvillc,  I  lome  Depot  nursery,  growing  as  a  weed  within  potsol  Cycci.s 
rcvo!t((((  and  Mored  sp.,  6  Dec  2003.  WiUiami  s.n.  (SHST). 
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Fig.  1 .  Heads  of  Emilia  fosbergii.  Photo  by  J.  K.  Williams. 

limilia  is  a  member  ol  the  tribe  Senecionac  as  evidenced  b)-  the  presence  of 
disk  I  lowers,  alternate  leaves  without  punctate  glands,  and  non-overlapping 
phyllaries  that  are  arranged  in  a  smgle  scries  (Fig.  1).  Emiliajoshergi  i  is  the  only 
species  ol  Texas  Senecionac  with  red  corollas. 
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Smui  I,  A.C.  1 991 .  Flora  Vitiensis  nova:  a  new  flora  of  Fiji.  Lawai,  Kauai,  Hawaii,  National  Tropi- 
cal Botanical  Garden.  5:31 8. 
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A  NEW  RECORD  OF  THE  DEVIL'S  CIGAR,  CHORIOACTIS 
GEASTER  (PEZIZALES:  ASCOMYCOTA),  FROM 
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ABSTRACT 

A  first  report  of  a  rare  operculate  discom\'cete,  the  dex-il'scigar.  C/i(irit)t(c"(  isgfci.sU'r.  f  rom  near  McKm- 
ney,  Collin  County,  Texas. 

RRSUMEN 

Ha  sido  confirmada  ahora  una  poblacion  del  devils  cigar,  de  Chorioactii  geaUer,  un  discomicete 

operculado  raro.  y  se  ban  tornado  testigos  en  Collin  County,  Texas. 

ChorioacTisgeaster  (Sarcosomataceae)  was  first  reported  from  Austin,  Texas  in 

189,3  by  Charles  Peck  as  Urnula  geastcr  based  on  specimens  collected  Novem- 
ber 24, 1891  and  received  from  L.M.  Underwood  (Report  of  the  State  Botanist, 

page  39  (or  119  for  the  mserted  report),  in  the  46  Annual  Report  of  the  New 

York  State  Museum,  1893).  Later,  (Report  of  the  State  Botanist,  NY  State  Mu- 

seum Report  #62, 1908,  page  31)  Peck  presents  further  discussion  based  on  ad- 
ditional specimens  from  Texas.  Kupfer  (1902:142)  placed  it  in  the  genus 

Chorioaci  is,  also  see  Eckblad  (1968).  Although  Imazeki  (1938)  reported  it  from 

Kyushu,  Japan,  Petterson  et  al.  (2004)  suggests  the  fungi  from  Japan  and  Texas 

represent  two  separate  hneages  that  diverged  at  least  19  MYA.  In  Texas  the  lun- 
gus  has  been  found  in  Austin  (Travis  Co.)  by  Peck  and  Seaver  (1939)  Rudy  (2001), 

Dallas  Co.,  near  Joe  Pool  Lake  by  Rudy  and  Keller  (1996),  Ruby  (2001),  Guada- 
lupe Co.  by  Mims  (2004  on  website),  Denton  Co.  by  Buller  (1934),  reported  as 

uncertain  by  Rudy  (2001),  Tarrant  Co.,  by  Rudy  and  Keller  (1996),  Rudy  (2001), 
and  Hunt  Co.,  by  Rudy  and  Keller  (1996),  Rudy  (2001).  Rudy  (2001)  also  lists 
Burnet  or  possibly  Llano,  and  Palo  Pinto  counties. 

In  November,  2004  one  of  us  (JS)  col  lected  a  specimen  in  a  pasture  located 

near  Altoga,  Texas,  in  Collin  Co.,  Texas.  The  specimen  was  found  growing  in 
moist  soil  700  yards  west  of  farm  road  470,  0.8  miles  west  of  its  junction  with 
FR 1827,  west  of  Altoga,  Collin  Co.,  Texas.  The  pasture  was  a  large  open  field  on 
the  east  side  of  Sistergrove  Creek  within  the  flood  plain  in  an  open  area  with 
clumps  of  Rumex  cnspus  L.  The  pasture  had  been  maintained  as  pasture  for 
over  30  years.  There  was  no  evidence  of  tree  stumps,  or  shrubs  in  the  area. 

SIDA21(3):  1939-1940.2005 
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Voucher  specimen:  U.S. A  TEXAS.  Collin  Co.:  in  tall  growth  pasture  in  moist  sdil  o{  a  Hood  plain  ca. 

200  yards  E  of  Sistcrgrove  c:reci<,  700  yards  from  iann  road  470,  0.8  mi  W  of  |ct  with  PR  1827,  W  of 

Altoga,  20  Nov  2004  (BRIT). 
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ABSTRACT 

Wilbur  Howard  Duncan  (1910-2005)  is  remembered  as  the  Curator  of  the  University  of  Georgia 

Herbarium  (1938-1978),  skilled  field  botanist,  gifted  teacher  field  guide  author,  plant  photographer, 
and  friend. 

RESUMEN 

Wilbur  Howard  Duncan  (1910-2005)  sera  recordado  como  el  curador  del  Herbario  de  la  Universidad 

de  Georgia  (1938-1978),  como  un  botanico  de  campo  con  talento,  profesor  dcdicado,  autor  de  guias de 
campo,  fotografo  naturalista  y  un  gran  amigo. 

We  are  saddened  to  report  the  passing  of  Wilbur  Howard  Duncan  (Figs.  1,  2), 

University  of  Georgia  Professor  Emeritus  of  Botany  and  retired  Curator  of  the 
GA  Herbarium.  He  died  at  liis  home  attended  by  his  family  on  25  March  2005 
in  Athens,  Georgia.  He  was  over  94  years  old  (Anonymous  2005;  Zomlefer  & 
Giannasi  2005a,  b,  c,  d). 

Wilbur  was  born  on  15  October  1910,  in  Butialo,  New  York,  attended  Bloom- 
ington  High  School  in  Indiana,  and  received  an  A.  B.  (1932)  and  M.A.  (Botany, 

1933)  from  Indiana  University  After  earning  a  Ph.D.  from  Duke  University  un- 
der the  forest  ecologist  Clarence  F.  Korstian  m  1938,  he  began  his  distinguished 

forty-year  teaching  and  research  career  at  the  University  of  Georgia,  Depart- 
ment of  Botany  (now  Department  of  Plant  Biology).  He  was  also  curator  of  the 

GA  Herbariuin.  His  faculty  position  at  the  university  was  interrupted  by  four 
years  of  service  as  First  Lieutenant  and  ultimately,  Major,  in  the  U.  S.  Public 

Health  Service  (1943-1946)  as  an  entomologist  in  charge  of  mosquito  control 
for  Charleston,  South  Carolina  (and  other  locales  in  the  Southeast)  during  World 
War  II  (Powell  2005;  Smith  2005). 

Wilbur  Duncan  had  an  illustrious  career  spanning  seven  decades  during 

which  he  generously  shared  his  enthusiasm  and  expertise  in  botany  with  stu- 
dents, professionals,  and  amateurs  alike.  He  was  direct  in  imparting  informa- 

tion in  the  classroom  setting,  but  in  the  field  he  took  on  the  role  of  gentle  guide: 

he  would  ask  questions  to  help  students  discover  the  answer,  i.e.,  to  "see"  the 
plant  for  themselves  and  thereby  better  commit  the  information  to  memory. 

SIDA21(3):1941-1950.2005 
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Fig.  1 .  Wilbur  Howard  Duncan,  circa  1 990,  attired  with  his  trademarl<  bowtie. 

Students  otten  had  dillicultics  keeping  up  with  Professor  Duncan's  long-legged 
strides  in  the  field,  bur  he  always  waited  lor  them  to  catch  up  to  examine  an 

interesting  plant.  Alter  his  patient  and  inquisitixe  expository,  he  was  off  again 

with  a  crowd  ol  students  trailing  lai"  behnid  him! 
1  le  inspired  several  generations  ol  students  via  over  20  popular  hands-on 

field  courses  (UGA  i93Q,  1Q42,  lQ50a,  b,  1962, 197fa,  b,  f977a  b),  including:  El- 
ementary Botany,  Plant  Ecology,  Field  Botany,  Taxonomy  of  Seed  Plants  (also 

listed  as  Plant  Taxonomy),  Agrostology  (also  listed  as  Taxonomy  of  Grasses; 

Identilication  of  Grasses;  Taxonomy  of  Grasses,  Sedges,  and  Rushes),  Aquatic 

Plants,  Identification  of  Flowering  Plants,  Identification  of  Trees  and  Shrubs 

(also  under  Trees  and  Shrubs;  Taxonomy  of  Woody  Plants),  and  Local  Flora  for 

Teachers.  I'or  many  years  he  also  taught  a  course  in  poisonous  plant  identifica- 
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tion  required  by  the  Veterinary  School  (M.  Duncan,  pers.  comm).  Wilbur  also 

supervised  six  Master's  students  and  ten  Ph.D.  students,  whose  studies  focused 
primarily  on  f  loristics  of  the  southeast  (e.g.,  Duncan  &  PuUen  1962;  Pulfen  1963; 
Jones  1964;  Yates  1969;  Yates  &  Duncan  1970;  Gibbs  Russell  &  Duncan  1972; 
Givens  1971;  Faircloth  1971, 1975;  Gunn  1974). 

Wilbur  was  a  mega-collector  in  the  spirit  ol  Cyrus  G.  Pringle  and  Alan  H. 
Curtiss,  collecting  over  30,000  plant  specimens  in  his  lifetime  (in  multiple  sets) 

that  he  deposited  at  GA  and  distributed  to  other  herbaria  throughout  the  south- 
eastern United  States  (see  Fig.  2).  Through  his  eflorts,  the  GA  Herbarium  grew 

from  16,000  to  135,000  specimens  during  his  tenure  there.  Among  these  speci- 

mens is  his  first:  a  collection  of  Trillium  sessile  (Fig.  3).  Wilbur's  field  \vorl<  in- 
cluded photographing  the  plants,  as  well  as  making  specimens  of  them.  Ffis  pho- 

tographs emphasized  features  needed  for  accurate  identification— requiring,  for 

example,  illumination  of  the  inside  of  a  Liriodendron  tulipijera  ]^.  flower  (Dun- 
can &  Duncan  1988,  p.  151)  or  the  anthers  of  Rhexia  alifanus  Walter  (Duncan  & 

Duncan  1987,  p.  106)  via  a  series  of  homemade  handheld  reflectors  (L.  Duncan, 

pers.  comm.).  He  even  flicked  droplets  of  water  on  floating  Nymphaea  odorata 
Willd.  leaves  (Duncan  &r  Duncan  1999,  p.  193)  to  provide  proper  size  contrast. 

According  to  his  most  recent  resume  on  file  in  our  department,  Wilbur 

published  65  articles  in  scientific  journals,  mainly  on  the  f  loristics  of  the  South- 
east (e.g.,  Duncan  1954a,  1964, 1966a,  1967, 1969, 1977, 1979a;  Duncan  et  al.  1955, 

1957),  particularly  of  Georgia  (e.g.,  Duncan  1948, 1950a,  1954b,  1955, 1957, 1960, 
1962a,  1966b,  1971, 1979b,  1984;  Duncan  &  Blake  1965;  Duncan  &  Kartesz  1981). 

Besides  f  loristics,  his  interests  in  these  species  ranged  from  nomenclature  (e.g., 

Duncan  1950b),  descriptions  of  new  taxa  (Duncan  1940, 1944, 1950c,  1977;  Dun- 
can et  al.  1971),  morphology  (e.g.,  Duncan  1933, 1950d,  1959a;  Duncan  &  Brown 

1954),  to  natural  history  (e.g.,  Duncan  1959b,  1962b;  Duncan  &  Dejong  1964). 
His  discovery  of  a  new  rare  oak  species,  Quercusoglcthorpcnsis  W.H.  Duncan 
(Oglethorpe  oak;  Duncan  1940, 1950e;  Bishop  &  Duncan  1941),  in  Oglethorpe 
County,  Georgia,  was  the  first  new  oak  found  east  of  the  Mississippi  in  90  years 
(summary  in  Coder  2003). 

The  University  of  Georgia  Press  published  three  plant  identit  ication  books 
authored  by  Wilbur  during  his  tenure  as  faculty  member:  Guide  to  Georgia  Trees 
(Duncan  1941),  Woody  Vines  of  the  Southeastern  United  States  (Duncan  1975), 
and  Wildflowers  of  the  Southeastern  United  States  (Duncan  &  Foote  1975). 

Wilbur's  greatest  claim  to  fame,  however,  are  his  popular  field  guides  produced 
after  his  "retirement:"  The  Smithsonian  Guide  to  Seaside  Plants  of  the  Gulf  and 
Atlantic  Coasts  (Duncan  &  Duncan  1987),  Treesofthe  Southeastern  United  States 

(Duncan  &  Duncan  1988),  and  Wildflowers  of  the  Eastern  United  States  (Dun- 
can &  Duncan  1999).  All  three  are  still  m  print;  the  latter,  covering  over  1,000 

species,  is  currently  a  best-seller  for  the  University  of  Georgia  Press.  At  the  time 
of  his  death,  he  was  completing  the  manuscript  for  Shrubs  of  the  Southeastern 
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Fig.  2.  Wilbur  Howard  Duncan,  circa  1983,  on  a  trip  collecting  for  his  field  guides. 
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TriU  lum  ies s  11  e  L . 

det:     J.    D.    Frewnan       20  Apr   1980 

MOXROE  COU\TV 
Kl.OKA  OF    INDt/uVA 

Tnlliuin  dcsailc  L. 

Woo<U  OJi  hillside  a:  CecUr  Clif!*:^ 

UHI^.  Of  SBRSI^ 
eemM \Vil!.';i.   ![   Di.mail      J 

18  April   PiJ2 

Fig.  B.Wilbur  Duncan's  first  specimen  [Duncan  7;  Trillium  sessile  I.,  Cedar  Cliffs,  Indiana;  18  April  1932;  GA).  Wilbur  col- 
lected over  30,000  sets  of  vascular  plant  exsiccatae  in  his  lifetime. 

United  Slates,  a  significant  guide  including  700  ot  his  color  photographs 
(Sheurer  1999). 

Wilbur  belonged  to  18  protessional  societies  and  associations.  He  was  a  char- 
ter member  of  the  Association  of  Southeast  Biologists  and  a  Fcl  low  of  the  Ameri- 
can Association  for  the  Advancement  ol  Science.  He  held  several  offices  with  the 

Botanical  Society  of  America  and  was  President  of  the  Georgia  Academy  of  Sci- 
ence for  two  terms.  He  was  also  active  in  the  American  Society  of  Plant  Taxono- 

mists,  serving  four  years  as  a  member  of  the  council;  the  American  Institute  of 
Biological  Sciences;  the  International  Association  of  Plant  Taxonomists;  and  the 
Georgia  Botanical  Society.  He  was  awarded  the  1990  Elizabeth  Ann  Bartholomew 

Service  Award  by  the  Southern  Appalachian  Botanical  Club  (Martin  1990).  In  1998, 
the  Department  of  Plant  Biology,  University  of  Georgia,  initiated  the  Wilbur 
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Dunau]  Award  jorOutsicindingGraduatc  Student  in  his  honor  to  recognize  out- 
standing graduate  student  contributions  to  research,  teaching,  and  service  to  the 

department.  The  single  yeady  recipient,  who  demonstrates  excellence  in  these 

three  areas,  is  awarded  $1,000  and  an  inscribed  plac|uc. 
In  his  retirement  Wilbur  continued  to  be  a  botanical  resource  for  the  GA 

Herbarium  and  to  the  many  students  sharing  space  with  him,  especially  those 

involved  in  floristic  studies  for  their  degrees.  When  students  had  dilliculties 

identifying  a  plant,  they  would  finally  consult  Wilbur-who  would  absentmind- 

edly  rattle  off  a  plant  name  that  inevitably  was  correct,  much  to  the  amaze- 
ment of  the  students.  Indeed,  many  were  the  students  sent  bacl<  to  their  desks 

muttering  as  to  why  they  hadn't  thought  of  the  answer  themselves! 
The  lacufty  and  stal  f  of  our  department  were  impressed  to  observe  Wilbur 

here  at  worl<  live  days  a  week  (.and  often  also  on  the  weekends),  sitting  upright 

at  his  microscope  in  "his  coi'ner"  or  editing  portions  of  liis  latest  book 
iTianuscript(s).  When  most  older  faculty  were  looking  forward  to  retirement  as 

a  time  of  rest  and  passage  to  other  areas  of  interest,  Wilbur  had  already  begun 

his  second  botanical  career  resulting  in  liis  well-written  popular  field  guides, 
beautifully  illustrated  with  his  own  photographs.  His  books  brought  botany  to 

inore  people  at  an  understandable  level  than  any  academic  text.  These  guides 

are  coauthored  by  his  wife  of  64  years,  Niarion  Duncan,  also  a  professional  bota- 
nist. The  Duncans  logged  over  80,000  miles  together  compiling  these  field  books 

((McCarthy  19W). 

Always  busy  in  the  herbarium  and  nattily  dressed  in  coat  and  bowtie, 
Wilbur  was  an  enviable  model  of  a  true  botanist  devoted  to  his  craft.  He  was 

efficient,  focused,  and  direct  with  an  acute  attention  to  detail,  coupled  with  a 

notoriously  understated  sense  of  humor  1  ie  practiced  the  art  of  seeing  beauty 

in  everything  and  readily  shared  this  vision  with  others.  As  age  and  health  is- 
sues encroached  on  his  schedule,  he  willed  himsef  I  to  continue  until  his  shrub 

book  was  completed,  a  testament  to  liis  strength  ol  character  And  the  latter,  he 

admitted,  was  due  to  the  unec|uivocal  stipport  ol  his  lox'ing  wife,  Marion,  who 
was  his  best  friend,  field  partner  and  confidant.  Wilbur  refused  to  autograph 

copies  of  their  Held  guides  unless  Marion  also  provided  her  signature  as  coau- 
thor and  partner  He  was  unstinting  in  his  praise  and  respect  lor  Marion  as  the 

steady  fulcrum  of  his  life  and  also  never  failed  to  proudly  discuss  his  children 

and  grandchildren.  It  is  olten  said  of  certain  people  that  we  shall  not  see  their 

like  again,  and  while  perhaps  a  cliche  in  today's  world,  the  statement  holds  a 
high  timbre  lor  the  lilc  ol  Wilbur  II.  13uncan. 

Wilbur  Duncan  is  survived  by  his  wife  Marion  Duncan;  three  children 

U^ouglas,  Lucia,  and  Mack  Duncan);  and  lour  grandcliildren  (Amber,  Laramie, 

Laura,  and  Ross  L")uncan).  To  honor  him,  the  famify  has  requested  donations  to 
the  Wilhu  rai^d  Marion  Duncan  PublishingFund,  a  charitable  trust  established 

with  the  LJnivcrsity  of  Georgia  Foundation  to  ensure  the  puf3lication  of  the 
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Duncans'  last  manuscript,  Shruhsofthe  Southeastern  United  States.  Those  wish- 
ing to  participate  may  send  tax-deductible  contributions  to:  The  University  of 

Georgia  Foundation,  Wilbur  and  Marion  Duncan  Publishing  Fund,  394  S. 

Milledge  Avenue,  Suite  100,  Athens,  GA  30602-5582. 
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Brian  Capon.  2005.  Botany  for  Gardeners.  Revised  Edition.  (ISBN  0-88192-655-8, 

pbk.).  Timber  Press  Inc.  133  S.W  Second  Ave,  Suite  450,  Portland,  OR  97204- 

3527,  U.S.A.  (Orders:  www.tnTiberpress.com,  mail@timberpress.coin,  503- 

227-2878, 1-800-327-5680,  503-227-3070  fax).  $19.95,  240  pp.,  147  color 

photos,  3  color  drawings,  I  b/w  photo,  53  line  drawings,  4  tables,  6"  x  9". 
Bolany  lor  Gardeners  by  Brian  Capon  is  a  handy  and  well-written  book  lor  these  who  wish  to  learn 
more  about  botany  and  plant  ecology.  Many  naturalists  and  gardeners  already  appreciate  plants,  but 

olten  have  unanswered  questions  about  the  plants  they  enjoy.  For  instance— why  do  roots  grow  down 

and  shoots  grow  up?  How  do  water  and  nutrients  mo\'e  through  a  plant?  What  arc  all  the  parts  ol  a 

plant  and  flower?  How  do  plant  gratts  work?  What  arc  inycorrhizacf'  What  is  the  purpose  ol  all  the 
different  nutrients  in  fertilizer?  These  and  so  many  other  botanical  c|uesiions  are  answered  and  ex- 

plained in  this  book.  Botany  for  Gardeners  is  lavishly  peppered  with  color  photographs  and  black  and 

white  di"awings  that  coordinate  with  ideas  and  topics  being  discussed  in  the  text.  These  images,  some 

ol  which  arc  irom  a  microscope,  enhance  the  readers  understanding  ol  plant  structure  and  make-up. 
There  are  five  main  sections  in  the  book:  growth,  organization  of  plant  structures,  adaptations, 

plant  functions  and  reproduction.  Each  main  section  is  broken  down  into  reasonably  sized  sub-chapters. 

The  section  discussing  plant  growth  starts  with  the  basics  of  a  plant  cell  through  seed  germi- 

nation and  continues  into  the  roots,  shoots,  leaf  growth,  and  leaf  maturity.  The  section  on  organiza- 
tion gives  the  reader  an  inside  look  at  stems  and  roots,  emphasizing  their  cellular  organization  and 

cell  types.  The  adaptation  section  introduces  the  reader  to  all  the  ways  that  plants  adapt  to  various 

environmental  challenges;  among  these  are  climate  variations,  protection  from  animal  browsing, 

wound  healing,  chemical  protection,  and  finally  enhancing  a  plants  ability  to  compete  m  and  among 

other  plants  for  space,  light,  water,  and  nutrients.  This  section  also  includes  an  interesting  discussion 

about  plant  food  sources,  water  storage,  and  beneficial  relationships  with  lungi. 

The  section  on  plant  functions  covers  growth  responses  to  light,  gravity,  touch,  branching,  ad- 
ventitious root  lormation,  and  the  hormones  and  environmental  conditions  involved  in  those  func- 

tions. Mineral  nutrient  requirements,  water  and  mineral  uptake  and  transport  within  the  plant  are 

discussed,  as  well  as  the  process  of  photosynthesis. 

The  final  section  covering  plant  reproduction  includes  discussion  ol  I  lower  parts,  pcillination, 

pollination  strategies,  Iruit  types,  seed  lormation,  and  seed  dispersal.  The  linal  chapter  ol  the  repro- 
duction section  includes  a  plant  genetics  primer  that  introduces  readers  to  the  life  cycles  oi  mosses, 

ferns,  and  flowering  plants.  Punnet  squares,  and  gene  expression.  Some  ot  the  valuable  tidbits  in- 
cluded throughout  the  chapters  are  a  table  listing  the  origins  of  garden  and  many  agricultural  crop 

plants,  distinct  definitions  and  photographs  of  spines,  thorns  and  prickles,  a  list  ol  poisonous  house- 
hold plants,  a  primer  on  plant  genetics,  and  an  appendix  discussing  plant  naming  classiiication. 

Botany  for  Gardeners  not  only  cover  the  basics,  but  also  can  take  a  reader  much  deeper  into  the 

details  of  photosynthesis  and  plant  genetics.  Some  of  the  topics  may  be  beyond  what  any  particular 

reader  would  like  to  know.  The  author  does  a  good  job  of  presenting  topics  such  as  photosynthesis, 

respiration  and  genetics,  which,  by  nature  can  be  frustrating  to  understand.  The  photographs  and  fig- 

ures will  really  help  the  reader  understand  what  is  being  discussed;  especiall)'  items  such  as  cellular 
organization  or  structural  development  where  a  microscope  would  be  needed  to  view  and  understand 

the  topic  properly.  Whether  you  are  looking  lor  that  book  that  will  introduce  you  to  the  basics  ol  plant 

biology,  are  looking  to  answer  gardening  questions,  or  need  a  book  to  help  you  create  a  botanical  back- 

ground to  learn  to  use  an  identification  text.  Botany  for  Gardeners  is  the  book  lor  you'— Lee  lAiekeydoo, 
Herhanum.Boianicai  Research  Institute  of  Texas,  509  Peean  Street. ¥on  Worth. TX  76102-4060. USA. 
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Roiii:Ri  Ornihi  i\  Piiyli  isM.  F/\BiiR,and  Tonn  Ki:iiJ-R-Woi.r.  2003.  Iniroduciion  lo 

California  Plant  Life:  Revised  Edition.  USBN  0-520-23704-8,  pbk.).  Cali- 

ltii-nia  Natural  History  Guides  No.  b9.  University  of  California  Press,  Ber- 
l<eley,  CA  Q4704,  U.S.A  (Orders:  California  Princeton  Fullillment  Services, 

1445  Lower  Perry  Road,  Ewing,  NJ  08618,  U.S.A.,  609-883-1759,  609-883- 
7413  lax;  vvww.ucpress.edu).  $16.95,  341pp.,  charts,  color  photos,  glossary, 

4  1/2"  X  7  1/4". 
hithkhuticn  to  ( Alii  jo  111  hi  Vhiul  lijc  lias  hcni  icvisccl  Iroin  the  K)74  edition  ,incl  is  one  oi  the  best 

ix'soiii-ces  lor  learning  about  the  eeolog)'  ol  Calilornia  tlora.  The  text  is  best  stuted  lor  ]ieople  who 

already  have  an  undersiandnig  ol  biolog)'  ,uid  eeologs'  beeause  it  sonietinies  uses  botanieal  terms  to 
deinie  other  botanical  terms, 

lnti'odui.'lion  to  Caiijoriua  I'Umt  Life  covers  all  bases  in  regards  to  the  many  varied  ecosystems 

ihai  e.Msi  in  Calilorma,  a  state  known  lor  a  uide  I'ange  ol  plain  lile.  The  opennig  chapters  describe 

ihe  io|iolog\',  clnnate,  and  soils  ol  Calilornia;  the}'  do  an  c-xcellent  job  ol  explanation  and  pro\'idc 
examples  ol  how  both  the  non4iving  characteristics  and  the  biological  coin|x:incnis  oi  an  area  can 

inl  kience  which  plant  species  grow  where.  An  cxam|ilc  of  these  relationships  is  that  of  the  salt  grass 

l/)isli(  iii/is.s/'K  Lit  a),  a  grass  species  thai  can  tolerate  extreme  saline  conditions  thai  wmild  kill  most 

[ilants.  /\lso  disctissed  are  the  ellects  ol  other  |^hysical,'biological  parameters  in  the  environment 

includingexpi>sure,  microbial,  I ungal,  allelopathy,  pol I inators  and  moisture.  Finally,  the  topic  ol  varia- 

lion  within  species  because  ol  ada|")tations  to  local  climate  and  soil  conditions,  i.e.  ecotypes,  is  devel- 
oped wiib  reasonable  detail. 

rhree  chapters  ol  the  book  disctiss  ihe  broad  plant  communities  in  Calilornia:  cisiiKnitaine 

(wcsi  ol  the  Sierra  Nevada  crest),  montane  (high  mountain  areas),  and  transmontane  (Hast  ol  Sierra 

Nevada  crest  including  deserts).  Each  broad  plant  community  category  includes  a  number  oi  smaller 

\'egctatioii  categories.  Por  example,  the  monianc  regions  include  areas  ol  al]iine  lell  field,  moniaiie 
meadow,  and  monlane  conilerous  lorest.  The  method  and  locus  oi  the  discussion  of  each  broad  cat- 

egory allows  the  reader  to  follow  the  included  color  photos  and  maps  to  get  a  ph)'sical  understand- 
ing ol  what  plants  they  should  find  where. 

The  authors  pro\'ide  a  thorough  ex|ilaiiation  ol  ibeir  classi  Ileal  ion  system  lor  this  book.  Inlor- 
mation  on  each  plant  commimuy  and  indicator  species  is  placed  in  charts  for  easy  comparison.  The 

authors  also  provide  a  chari  comparing  the  common  Calilornia  plant  classilication  systems  in  the 

literature.  The  chapiers  describing  each  broati  classilication  ccMnmunity  include  specific  climatic 

and  einiionmcnial  conditions;  among  these  being  strong  winds,  clevaiion,  rainlall,  length  ol  grow- 

ing season,  salinity.  Iiie  and  poor  soil  nutrienl.s  This  type  of  discussion  is  \'ery  helplul  in  relating 
species  adaptations  to  local  conditions.  A  good  example  is  the  discussion  ol  the  growth  habits  of 

species  in  areas  lre(-|uented  by  fire,  a  common  occurrence  in  parts  oi  California. 

■An  cspecialK'  iniriguing  chapier  is  that  oi  the  hisiorx-  ol  botanical  exploration  in  C^.alilorma. 
The  detailed  study  includes  not  only  the  explorers  and  colleciois,  hut  ;ilso  the  notable  species  they 

lound  in  the  C^olden  State.  One  example  is  that  ol  red  rose  sand  \erbena  (/Ih/iinn;  umiu-llata).  Found 

in  California,  it  was  the  lirsi  plant  in  western  North  America  lobe  named  using  the  l.innaeaii  taxo- 

iiomic  rules.  This  chapier  also  highlights  ihe  lact  that  many  ol  the  im|iortam  people  in  plant  lax- 

onomy  were  all  in\'oh'ed  m  C^alilornia  boianical  research  at  one  point  in  lime;  among  the  notables 
are  Pursh.  Parry,  fiigelow.  Torrey,  Gray  and  lingleman. 

In  addition  lo  the  history  ol  the  t^alilorma  researchers,  the  authors  also  include  wiluable  his- 

torical mlormation  on  liie  evoluiion  ol  Calilornia  \egetation  iiscll  1  he  changes  m  Calilornia  flora 

are  presenied  by  discussion  oi  geol  lora  and  climate  change,  the  locus  being  on  the  redistribution  of 

I  lora  throughout  geological  time.  This  approach  was  helplul  lor  this  reader  to  better  understand  the 
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influence  of  a  regions  pfiysical  characteristics  as  well  as  climatic  influence  that  occur  with  lime. 

This  chapter  ends  with  an  overview  of  the  fossil  history  of  coastal  redwoods. 

Included  in  the  final  chapter  are  modern  topics  including  climate  change,  human  practices, 

distribution  oi  plants,  agriculture  and  grazing  practices,  invasive  weeds,  habitat  loss,  habitat  resto- 
ration and  biodiversity. 

The  new  edition  of  Inlivduciion  to  C'.alijoynia  Plant  Life  is  a  wonderful  resource  for  anybody 
looking  to  learn  more  about  the  ecology  ol  Cahiorma  flora.  Keep  in  mind  that  some  famdiarity  with 

botany  and  ecology  concepts  will  greatly  increase  the  usefulness  and  ease  of  reading.  Throughout 

the  book,  the  iniormation  and  discussions  are  accented  with  color  photos  of  plant  species  and  re- 

gional characteristics.  The  authors'  inclusion  oi  historical  information,  anecdotes,  and  interesting 
factoids  enhances  the  readers  understand ingol  plant  hie  throughout  the  state  of  California.  The  next 

time  you  embark  on  a  California  adventure,  be  sure  to  bring  along  this  book.— Lee  Li(cl;eyci(Xi,  Her- 

barium. Botanical  Research  Institute  of  Texas,  509  Pecan  Street.  Fort  Worth.  TX  76J02-4060.  U.S.A. 

Ronald  L  Jones  2005  Plant  Life  in  Kentucky:  An  Illustrated  Guide  to  the  Vas- 

cular Flora.  (ISBN  0-81.31-2331-3,  hbk.).  The  University  Press  of  Kentucky, 

663  South  Limestone  Street,  Lexington,  KY  40508-4008,  U.S.A.  (Orders:  800- 

839-6855,  fax  859-257-8481,  www.universitypress.com).  $75.00, 834  pp.,  1984 

b/w  line  drawn  illustrations,  16  tables,  20  figures,  7"  x  10". 

PlanJLi/einKentuc/?y:  An  l/hestrtifeJGu  i[ie(()(  (if  VcKsc  II  (id  hlo  ra  is  a  monumental  work-it  will  serve 

as  a  comprehensive  reference  guide  to  the  plant  life  in  Kentucky  and  an  identification  manual  of  the 

vascular  plants  for  generations  of  botanists  in  the  Commonwealth.  Jones'  manual  provides  the  first 
eomplele  comprehensive  treatment  of  all  the  known  native  and  naturalized  vascular  plants  of  Ken- 

tucky, and  presents  the  first  set  of  identification  keys  for  any  state  flora  in  the  south-central  United 
States.  It  is  the  lirst  state  flora  to  incorporate  a  significant  number  of  the  recently  proposed  major 

changes  in  the  classification  and  nomenclature  oi  vascular  plants,  e.g.,  Asteraceae  and  Liliaceae  (Jones 

2005;  SE  Biology  52:118),  while  basically  iollowiiig  Glca.son  and  Cronquist's  (1991)  Manual  o[ Vascu- 
lar Planls  of  Northeastern  United  States  and  Adjiueni  Ciinada  Individuals  will  also  find  it  valuable 

lor  the  1  lora  of  Tennessee  as  most  vascular  plants  m  east-central,  central,  and  western  Tennessee  are 
included  in  the  keys. 

Jones'  Plant  Life  i  n  Kentucky:  An  lllust  rated  Guide  tot  he  Vascu  lar  Flora  is  esseinially  two  books 
combined:  Part  I,  Introduction,  and  Part  11,  Taxonoinic  Treatment 

Part  1,  Introduction,  the  outstanding  reference  guide  to  Kentucky  flora,  is  comprised  of  12  sec- 

tions: Section  1,  Overview  of  This  Book— covers  plants  treated,  arrangement  of  taxa,  abbreviated  fam- 

ily descriptions,  use  oi  keys  and  abbreviations,  sources  ot  iniormation,  nomenclature,  flowering  pe- 

riod, habitats,  distributions  by  physiographic  province,  relative  abundance,  non-native  species, 

wetland  categories,  and  a  summary  of  the  flora;  Section  2,  The  Physical  Setting  of  Kentucky— con- 
tains Kentucky  descriptive  material,  climate,  and  natural  regions  by  physiographic  provinces,  forest 

regions,  and  ecoregions  (Appalachian  Plateaus.  Interior  Low  Plateaus,  and  Mississippi  Einba)mient); 

Section  3,  'Vegetation  of  Kentucky— discusses  the  lorest  regions  and  various  plant  communities  of 
Kentucky  including  endangered,  threatened,  and  raic  plants;  Section  4,  Floristic  Affinities— 
intraneous  and  extraneous  floristic  affinities  are  discussed  for  taxa  among  the  Kentucky  floristic 

regions  or  ecoregions;  Section  5,  Endemics— lists  plants  endemic  to  Kentucky  or  to  Kentucky  and 

nearby  states;  Section  6,  Conservation  Statu.s— covers  levels  of  plant  protection  in  the  United  States 

on  the  international,  national,  and  state-listed  species:  Section  7,  Status  of  Old-growth  Forest— dis- 

cusses the  historical  reports  and  current  old-growth  forest  in  Kentucky;  Section  8.  1  listory  of  Plant 

Conservation  m  Kentucky— deals  with  biodiversity  issues  and  the  preservation  of  Kentucky 
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hiodi\crsity  by  state,  federal,  and  private  agencies;  Section  9,  History  of  Plant  l.itc  in  Kentucky- 

begins  with  a  Geological  0\'er\'ie\\'  through  the  Paleozoic.  K4esozoie.  and  t^enozoic  eras,  their  respec- 

tive geological  periods,  and  the  i)rigins  of  the  I  lora  and  then  concludes  with  the  inipaci  on  the  veg- 

etation and  flora  by  the  Natu'c  Americans  and  inlluence  of  Prcsettleiiient  Conditions:  Section  ll\ 

Posi.settlenient  Changes  in  the  Plant  Lilc  ol  Kentucky— begins  with  the  effects  of  habitat  alterations 

Iroin  logging,  coal  mining,  wetland  losses,  acid  precipitation  and  ozone  damage,  global  warming, 

Ituigal,  animal,  and  naturalized  pests,  and  conclutles  with  the  ellects  ol  o\'erzealous  har\'esting  ol 

[ilaius  lor  medicinal  or  ornamental  uses:  Section  II.  I  iisiory  of  P'loristic  Botaiu'  in  Kentucky— com- 
memorates the  significant  men  and  women  contributors  to  the  Kentucky  I  lora  from  the  Antebellum 

Period,  Civil  War  and  Postbellum  Period,  and  Modern  Field  Botany  to  the  Present;  and  Section  12. 

Current  Status  ol  Plorisiic  Botan)'  in  Kentuck)— presents  an  overx-iew  of  today's  needs  lodoctiment 

the  botanical  biodiversity  by  geographical  regionsand  counties,  f'an  1  consisisol  103  ]">ages,uid  ends 
with  an  extensive  Literature  Cited  ol  4  39  relerenccs, 

l\u  I  II,  the  Taxonomic  Treatment,  consists  ol  dl.ignostic  keys  lo  lamilies,  genera,  aiul  species 

|ireseiit  or  to  be  discovered  in  Kentucky.  A  total  ol  179  lamilies,  d'^b  genera,  and  IbOO  specilie  and 

inlraspeciliciaxa  are  treated,  lllustrat  ions  consist  ol  1984  black  and -white  line  drawings,  most  Irom 

Britton  and  Brown's  (.191  ])  three  \'olume  work.  An  llht\tuilc(l  I'Ioili  oj  Northern  I'nilcd  States  und 
Cawiidii. 

Pl.int  Limilies  are  determined  Irom  I  he  Ccneral  Keys  to  Vascular  Plants  ol  Kentucky,  which 

lead  to  lour  groups  C4iaptei  1,  Pteridoph\'tes  of  Kenluck}';  C'hapter  2,  Ciymnosperms  i>l  Kentucky; 
Chapter  ],  l3icotyledonae  of  Kentucky;  and  Chapter  4,  Monocotyledonae  of  Kentucky.  All  lour  chap- 

ters ha\'e  the  lamilies,  genera,  and  species  listed  alphabetically— a  highly  convenient  way  to  present 

taxa  to  workers.  These  four  groups  includes  lamih'  descriptions  (habit,  leal  arrangemenl,  com]wsi- 

tion,  stipules,  flower  sex  and  symmetry,  ml  lorescence  type,  floral  formula,  and  Iruit  ly]X'),  lamily 

notes  (inlormation  on  wildlile  use  and/or  lumtan  use,  important  vveeds,  poisonous  plants,  and  me- 
dicinal herbs),  and  relevant  references.  The  species  accounts  lists  the  scientilic  name,  an  .iccepled 

common  name,  relevant  synonymy,  I  lowering  periods,  habitat,  physiogra]ihic  distribution,  relative 

abundance,  and  state/ 1 edera I  designations,  and  national  \>.'etland  classilication  rating.  /\ls(X  workers 

can  readily  locate  a  lamily  by  using  I  he  Family  Index  inside  the  back  cover,  then  I  indmg  the  alpha- 

betically-listcd  genera  and  species. 

The  lamil)',  genera,  and  s|iecies  ke\'s  work  rem.u"kabl\"  well  and  it  is  enlightening  to  Imd  keys 
that  work  lor  plaiil  identification  which  are  complete  enough  to  make  accurate  identiiications,  yet 

not  overly  complicated  to  use.  A  complete,  well-del  inetl  glossary  is  available  for  the  vegetative  and 
reproductixe  morphological  terms  used  in  the  keys 

The  l.itcraiureCa led  contains  288  references  cited  in  I'ari  11.  laxonomic  "freatment.  Fi\'e  a|ipen- 
diees  lollow  the  literature  Cited;  Appendix  One,  Glossary,  consists  of  nearly  1500  terms  as  modi  lied 

from  Diggs,  Lipscomb,  and  0'KennoiLs(1999J.s/iinNcr.sc-' Mtili/cr's /lliesl  rated  Flora  of  NorthCculral 
Texas:  Ajipendix  Two,  Inde.x  of  Part  I;  ,'\ppendi.x  Three.  Index  of  Scientilic  Names  in  Part  II;  Appendix 

I'our  Index  ol  CAimmon  Names  in  Part  II;  and  .Apjiendix  Five,  Intlex  of  Pophu'  Books  G^'Uh  Cxilor  i'ho- 
tographs)  on  the  Flora  of  the  South-central  United  States  and  the  Southern  .Appakiehians.  Part  II 
consists  of  728  pages  with  the  total  book  composed  ol  814  ]iages 

Phiut  Li/e  ill  KcntULkv.  An  lUii\lralcd  LiUidc  to  the  WimuIoi  i'hua  is  essential  lor  all  persons 
interested  m  natural  historx-  and  \ascLilar  ]->lants  ol  Kentuck\  and  the  southeeniral  United  Stales  in 

general— It  is  indispensable  lor  botanists  in  the  Commonwealth. Jones'  manual  is  the  most  compre- 
hensive and  encyclopedic  state  flora  etist  of  the  N4ississippi  River  1  his  remarkable  book  should  be  is 

.ni  important  addition  lo  the  librar\'  ol  ewrx'  botanist  in  ihe  eastern  L'nited  States— Riil/Wi  /  I  lunnp- 

son.  Hcrlhu  iun].  I'^cpai  tnicnl  i)j  lUolo^^y.  Baca  (."d/lei^c,  Hercii,  K  V'4t')4l'-f-2/2l,  I  IS. A.,  ralph  lhompso)]& 
I'crfd. edii. 
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This  illustrated  monograph  is  the  most  comprehensive 

generic  treatment  of  legumes  for  any  geographical  area 

of  Mexico.  The  book  covers  the  genera  of  legumes  known  to 

be  present  m  northern  Mexico  Irom  Tamaulipas  to  Baja 

California  Sur  The  introductory  material  covers  topography, 

climate,  and  vegetation  types  ol  northern  Mexico.  Included 

are  121  genera  treated  in  three  lamilies:  Fabaceae,  Mimosaceae, 

and  Caesalpiniaceae.  The  Fabaceae  is  the  most  abundant 

family  with  87  genera  followed  by  Mimosaceae  (19)  and 

Caesalpiniaceae  (15).  Keys  to  the  lamilics,  tribes  (only  in 

Fabaceae),  genera,  and  detailed  line  drawings  of  distin- 
guishing characteristics  are  included  tor  most  of  the 

genera  to  facilitate  identification,  Fach  genus  is  provided 

with  a  description,  followed  by  distributional  information, 

species  number,  chromosome  number,  and  economic, 

ecological,  and  potential  food  importance. 

Available  from 

Botanical  Research  Institute  of  Texas  Press 

509  Pecan  Street 

Fort  Worth, TX  761 02-4060,  USA 

E-mail:  sida@brit.org  ■  Fax  1  -81  7-332-41 1 2 

www.brit.org/5ida/Sida25.htm 

Sida,Bot.Misc.No.25,  2004 

issn  0833-1475,  isbn  1-889878-13-8-7"      10",  x  +  1  34  pp, 
over  500  individual  drawings, 

$25  -I-  p&h  ■  (USA  $3;  International  $7) 
Texas  residents  add  S2,06  sales  tax 

Los  Generos 

df  l_cguniinosas 
del  Norte  de  Mc,\ico 

Los  Generos 

de  Leguminosas 
del  Norte  de  Mexico 

(The  Genera  of  Legumes 
of  Northern  Mexico) 

By 

A.  Eduardo  Estrada  C. 

and 

Alfonso  Martinez  M. 

BRIT PRliSS 

The  Atlas  of  Texas  covers  about  6000  taxa.  This  is  the 

result  of  .54  years  of  herbarium  and  ficldwork  by  B.L. 

Turner,  beginning  in  1948  at  Sul  Ross  State  University, 

Alpine,  Texas,  in  short,  the  senior  author  has  examined 

personally,  touched,  or  "pored  over"  an  estimated  several 
hundred  thousand  sheets  in  the  preparation  of  the  lorth- 
coming  Atlas  volumes.  Contents  include  an  introduction, 

atlas  of  Texas  plants  arranged  alphabetically  by  family, 

by  genus,  by  species,  and  an  index. 

Available  from 

Botanical  Research  Institute  of  Texas  Press 

509  Pecan  Street 

Fort  WorthJX  761 02-4060,  USA 

E-mail:  sida@brit.org  ■  Fax  1  -81 7-332-41 1 2 

www.brit.org/Sida/Sida/24.htm 

Sida,  Bot.  Misc.  No.  24,  2003,  issn  0833- 1 475, 

isbn  (vol.1)  1-889878-08-1  -isbn  (vol.2)  1-889878-09-X  ■  7  1/2"   ■:  10" 
Vol,  1  approx,630  pp.- Vol,  2  approx.275  pp. 

Vol.1  $50  +  p&h*-Vol,2$40  +  p&h*-Set  $80+  p&h* 
*USA:  $  1 0  (vol.  1 );  $9.50  (vol.  2);  $  1  2  (set) 

*lnternational:  $1  2.50  (vol.  1 )  -  $1 1 .50  (vol.  2);  $25  (set) 
Texas  residents  add  sales  tax:  $4.1  3  (vol,  1 )  ■  $3.30  (vol.  2)  ■  $7.43  (set) 
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ABSTRACT 

Calyptranthes  glandulosa  and  Calyptranthes  ishoaquinicca,  two  new  species  irom  Ecuador,  are  de- 
scribed and  illustrated. 

RESUMEN 

Se  describen  y  se  ilustran  dos  especies  nuevas  de  Myrtaceae  del  Ecuador,  Calyptranthes  glandulosa  y 
Calyptranthes  ishoaquinicca. 

INTRODUCTION 

Calyptranthesis  a  genus  of  more  than  100  species  ranging  from  Mexico  to  nortli- 
ern  Argentina  (Landrum  &r  Kawasal<i  1997).  It  is  cliaracterized  by  the  usually 

paired  panicles,  the  closed  calyx  opening  as  a  calyptra,  and,  in  many  species, 
dichotomous  branching.  About  30  species  are  found  in  Ecuador,  many  of  them 
new  to  science  (Hoist  1999).  Two  of  these,  Calyptranthes  glandulosa  and 
Calyptranthes  ishoaquinicca,  are  described  and  illustrated  in  this  paper 

Calyptranthes  glandulosa  M.L.  Kawasaki  &  B.  Hoist,  sp.  nov  (Fig.  l).  Type:  ECUA- 

DOR. ORELLANA  ("NAPO"  on  label):  Reserva  Biologica Jatun  Sacha,  Rio  Napo,  8  km  al  E  de 

Misahualli,  01°04'S.  77°36'W,  450  m,  21-25  May  1987  (ID,  C.  Ceron  1431  (holotype:  QCNE; 
ISOTYPES:  E  MO,  NY,  SEE). 

Arbuscula.  Folia  elliptico-oblonga,  siccata  supra  olivacea,  subtus  brun nea,  utrinque  grosse  pellucido- 

punctata;  nervo  medio  supra  sulcato.  Panicula  paucillora;  alabastra  ochraceo-pilosa.  Bacca  globosa, 

glabra. 

Small  shrubs  or  trees  2-6  m  tall,  the  trichomes  where  present  yellowish,  bifur- 
cate. Leaf  blades  elliptic  to  oblong  or  less  commonly  obovate,  16.6-28(-34)  X 

5.1-10. 5(-20)  cm,  coriaceous,  with  conspicuous,  dark,  convex  glands  on  both 
surfaces,  discolorous  when  dry,  the  upper  surface  olive-green,  glabrous,  the  lower 
surface  brownish-green  to  light-brown,  nearly  glabrous,  with  a  few  scattered 
trichomes;  apex  abruptly  acuminate,  the  acumen  1-2  cm  long;  base  obtuse  to 
cuneate;  midvein  sulcate  above,  convex  below;  lateral  veins  20-25  pairs,  con- 

vex on  both  surfaces;  marginal  veins  2,  the  innermost  3-5  mm  from  blade  mar- 

gin; petiole  1.1-2  cm  long,  canaliculate,  glabrous,  drying  blackish.  Inflorescences 
paired  reduced  panicles  with  ca.  5-20  flowers  per  panicle,  1.5-5.5  cm  long,  the 

SIDA21(4):  1955-1960.2005 
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axes  pubescent;  flower  buds  ovoid,  somewhat  constricted  in  the  middle,  ca.  4 

mm  long,  distinctly  gland-dotted,  sessile;  bracteoles  deciduous,  not  seen;  calyx 
calyptrate,  glabrescent,  deciduous;  petals  absent;  stamens  ca.  90,  the  filaments 
ca.  6  mm  long,  the  anthers  ca.  0.5  mm  long;  style  ca.  6  mm  long;  hypanthium 

prolonged  1-2  mm  beyond  the  ovary,  tomentose  without;  ovary  2-locular,  with 
2  ovules  per  locule.  Fruits  globose,  ca.  1.5-2  cm  diam.,  crowned  by  a  circular 

hypanthium  scar,  gland-dotted,  glabrous;  seeds  1-2,  ca.  9  x  7  mm,  the  seed  coat 
membranous;  embryo  myrcioid,  the  cotyledons  leafy  and  folded,  the  radicle  well 
developed,  equaling  cotyledons  m  length. 

Distribution.— Known  only  from  Amazonian  Ecuador,  in  lowland  humid 
forests,  at  200-450  m  elevation. 

Among  the  large-leaved  species  of  Calyptranthes  in  Ecuador,  Calyptranthes 
glandulosa  is  readily  recognized  by  the  leaf -blades  with  conspicuous,  dark 
glands  on  both  surfaces.  The  flowers  appear  distorted  m  bud  as  though  dis- 

eased. No  specimens  are  known  at  anthesis,  though  pollination  is  evidently 

occuring  as  several  specimens  bear  fruit.  It  is  possible  that  this  species  has  cleis- 

togamous  flowers  or  perhaps  a  pathogen  is  present  that  is  interrupting  the  nor- 
mal flowering  and  fruiting  sequence. 

Additional  collections  examined:  ECUADOR.  Orcllana:  Payammo,  Reserva  Floristica  "El  Chuncho," 

bosque  primario,  Estacion  Experimental  INIAP-Napo,  5  km  al  NW  de  Coca,  00°30'S,  77°0rW,  250  m, 
13  Dec  1987  (fl),  C  Cer6n&  W.  PalacuK3002  (MO,  SEL).  Yasuni  Forest  Reserve,  1-2  km  E  of  Pontificia 

Universidad  Catolica  del  Ecuador  Sci.  Station,  00°40.853'S,  76°23.697'W,  225  m,  23Jun  1995  (fr),  P. 

Acevedo-Rodriguez  &']A.  Cedeno  7502  (SEE):  Orellana,  Parque  Nacional  Yasuni,  Carretera  y  oleoducto 

de  Maxus  en  construccion  Km.  32,  al  S  del  Rio  Tipucini,  00°37'S,  76°29'W,  250  m,  8-10  Feb  1994  (fl), 
M.  Aulestia  1720  (MO,  SEL);  Estacion  Cientifica  Yasuni,  Tiputini  River,  NW  of  confluence  with 

Tivacuno  River;  6  km  E  of  Km  44  on  main  Maxus  Road,  on  spur  road  toTivacuno  oilwell,  00°38'S, 

76°30'W,  200-300  m,  23  Oct  1996  (st),  R.  Foster,  K.  Romoknmx.  M.  Bass  &  G.  Villa  15700  (E  QCA); 
Estacion  Cientifica  Yasuni,  Rio  Tiputini,  al  NO  de  la  conf  luencia  con  el  Rio  Tivacuno,  E  de  la  carretera 

Maxus,  Km  44,  desvio  hacia  el  pozo  Tivacuno,  parcela  de  50  ha,  00°38'S,  76°30'W,  200-300  m,  12  Jun 
1995(fr),  KRomoIeroux  &  R.Foster  J697(E  QCA);  Estacion  Cientifica  Yasuni,  Rio  Tiputini,  al  NOde 

la  confluencia  con  el  Rio  Tivacuno,  6  km  E  de  la  carretera  K4axus,  Km  44,  desvio  hacia  el  pozo 

Tivacuno,  parcela  de  50  ha,  00°38'S,  76°30'W,  200-300  m,  21  Nov  1995  (fl),  K.  Romoiewux  &•  R.  foster 
2031  (E  QCA);  Estacion  Cientifica  Yasuni,  Rio  Tiputini,  al  NO  de  la  confluencia  con  el  Rio  Tivacuno, 

6  km  E  de  la  carretera  Maxus,  Km  44,  desvio  hacia  el  pozo  Tivacuno,  parcela  de  50  ha,  arbol  #1 02694, 

00"59'S,  77°45'W,  200-300  m,  30  Oct  1997  (fl),  K  Romohroux.  G.  Villa  &  R  Asimhaya  3191  (E  QCA); 
Estacion  Cientifica  Yasuni,  Rio  Tiputini,  al  NO  de  la  confluencia  con  el  Rio  Tivacuno,  E  de  la  carretera 

Repsol-YPE  Km  7  desvio  hacia  el  pozo  Tivacuno,  Laguna  Herradura,  00°38'S,  76°09W,  200-300  m, 

15  Oct  1999  (fl),  G.  Villa  &  C.  Flares  192  (E  QCA).  Pastaza:  Pastaza  Canton,  Pozo  petrolero  "Ramirez," 

20  km  al  S  de  la  poblacion  de  Curaray,  01°32'S,  76°51'W,  300  m,  21-28  Feb  1990  (fl,  fr),  V  Zak  &  S. 
Espinoza  4906  (MO,  SEL). 

Calyptranthes  ishoaquinicca  M.L.  Kawasaki  &  B.  Flolst,  sp.  nov.  (Fig.  2).  Type:  EC- 
UADOR. SUCUMBIOS:  Fundacion  Sobrevivencia  Colan,  Sinangoe  Station,  Rio  Sieguyo,  near 

confluence  with  Rio  Alto  Aguarico,  across  from  Puerto  Libre,  NW  of  Lumbaqui,  foothifls  of 

the  Andes,  40m  tall  lowland  hill-forest  on  gentle  ndgeslopes  with  clay  soils,  00°10'45"N, 
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77°29'50"W,  600-800m,  16  Aug  2001  (buds,  tr),  R.  Aguinda.  N.  Pitman  &  R.  Foster  1345  U  lOLO- 
TYPE:  QCNE;  ISOTYPES:  F,  SEL), 

Frutex.  Folia  lanceolata,  supra  ohvacea,  subtus  f  lavo-  vel  palUde-viriclia;  nervo  medio  supra  sulcato; 

apice  longiuscule  acuminata.  Inflorescentia  3-tlora;  alabastra  ochraceo-pilosa,  apiculata.  Bacca 
globosa,  glabra. 

Shrubs  1-2  m  tall,  the  trichomes  where  present  yellowish-brown,  bifurcate; 

young  stems  narrowly  4-winged  to  4-angled,  quadrangular  in  cross  section.  Leaf 
blades  lanceolate,  8-14.3  X  1,8-3.6  cm,  chartaceous,  discolorous  when  dry,  the 

upper  surface  olive-green,  glabrous,  the  lower  surface  yellowish-  to  brownish- 
green,  nearly  glabrous,  with  a  few  scattered  trichomes  especially  on  the  midvein; 

apex  narrowly  acummate  to  caudate-acuminate  with  a  slender  acumen  to  3,5 
cm  long;  base  obtuse  to  cuneate;  midvein  sulcate  above,  convex  below;  lateral 

veins  ca.  14-17  pairs,  impressed  to  strongly  mipressed  above,  raised  below;  mar- 
ginal veins  2,  the  innermost  1-3  mm  from  blade  margin;  glandular  dots  indis- 

tinct on  the  upper  surface,  numerous  and  convex  on  the  lower  surface;  petiole 

1-2  mm  long,  canaliculate,  puberulous,  drying  blackish.  Inflorescences  pan"ed, 
(l-)3(-4)-f  lowered  spikes,  2-6  cm  long,  the  axes  glabrous,  noddmg;  bracts  lan- 

ceolate, ca.  5  X  1  mm,  puberulous,  deciduous;  flower  buds  obovoid,  2-3  mm  long, 
pubescent,  apiculate,  sessile;  bracteoles  deciduous,  not  seen;  calyx  calyptrate, 

glabrescent,  deciduous  in  mature  fruit;  petals  absent;  stamens  ca,  50,  the  tila- 
ments  ca.  6  mm  long,  the  anthers  ca.  0.5  mm  long;  style  ca.  10  mm  long;  hy- 
panthium  prolonged  ca.  1  mm  beyond  the  ovary,  tomentose  to  strigose  without; 

ovary  2-locular,  with  2  ovules  per  locule.  Fruits  globose,  7-9  mm  diam,,  crowned 

by  circular  hypanthium  scar,  orange-red  to  dark-purple,  glabrous;  seeds  1-2,  ca. 
6x5  mm,  the  seed  coat  membranous;  embryo  myrcioid,  the  cotyledons  leafy 
and  folded,  the  radicle  well  developed,  equaling  cotyledons  in  length. 

Distri  button.— Known  only  from  Ecuador  (Sucumbios  and  Pastaza),  in  low- 
land to  montane  forests,  at  430-800  m  elevation. 

Calyptranthes  ishoaquinicca,  well  known  as  "ishoa  qumicco"  m  the  Cotan 
villages  (Pitman  et  al.  2002),  has  traditionally  been  used  in  a  Cofan  commg-of- 
age  ceremony  for  young  men  (12-15  years  old),  as  a  purgative  to  impart  strength 
for  their  adult  lives;  they  drink  a  concoction  prepared  from  this  plant  for  ca.lO 
days,  accompanied  by  much  vomiting.  It  is  distinguished  from  all  other  species 

of  the  genus  in  Ecuador  by  having  short,  3-flowered  inflorescences  and 
chartaceous,  narrowly  acuminate  leaves,  with  nnpressed  lateral  veins. 

Additional  collections  examined:  ECUADOR.  Pastaza:  Villano,  Pandanuque,  encima  de  colina  al  S 

del  pozo  petrolero  Villano  2  de  ARCO,  0r28'S,  77°27'W,  550  m,  30  Ago  1987  (fr),  A.  Alvarez,  H.  Vargas 
&  E.  Freire  2410  (F  MO,  QCNE,  SEL);  Canton  Arajuno,  Parroquia  Villano,  Imea  propuesta  por  ARCO 

para  el  oleoducto,  Campamentos  4  a  5,  Km  10  de  Villano,  430  m,  0r28'.S,  77-3rW,  3-7  Jul  1998  {11),  E. 
Freire  &  M.  Innunda  3182  (MO,  SEL).  Sucumbios:  Alto  Rio  Aguanco,  Rio  Sieguyo,  upriver  from 

Sinangue  along  Northern  border  of  Reserva  Cayambe-Coca,  small  tributary  across  Aguarico  SE  of 

Puerto  Libre,  steep  forested  ridgeslopes,  0010'82"N,  77"29'83"W,  580-700m,  13  Jul  2000  (fr),  R.  Aguinda, 
R.  Foster,  M.  Metz  &  T.  Theim  955 (F  QCNE), 
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ABSTRACT 

A  treatment  of  the  neotropical  genus  Siolmatni  is  presented.  Two  species  are  recognized  witli  de- 
scriptions, illustrations,  distribution  data,  and  a  key  to  the  species  provided. 

RKSUMEN 

Se  presenta  un  tratamiento  del  genero  neotropical  Siolmatra.  Se  reconocen  dos  especies  con  des- 
cripciones,  ilustraciones,  datos  de  distnbucion,  y  se  aporta  una  clave  de  identificacion  de  especies. 

The  genus  Siolmatra  (Cucurbitaceae)  was  erected  by  Baillon  (1885)  to  accom- 
modate Siolmatra  hrasiliensis  (Cogn.)  Baill.  which  had  resided  m  the  heterog- 

enous genus  Alsomitra  (Blume)  M.  Roem.,  now  restricted  to  the  Old  World.  The 

name  Siolmatra  is  an  anagram  of  Alsomitra.  Subsequently,  Baillon  (1886)  aban- 
doned Siolmatra,  but  Cogniaux  (1893)  resurrected  it  and  described  a  second 

species  (5.  paraguayensis).  Cogniaux  (1916)  later  added  one  new  species  (S. 
amazonica)  and  two  transferred  from  Alsomitra  (S.  pedatifolia  (Cogn.)  Cogn. 

and  5.  peruviana  (Ruber)  Cogn.).  Harms  (1926)  described  a  sixth  species  (S. 

pentaphylla),  later  a  seventh  (Harms  1933)  (S.  simplicijolia),  and  Standley  (1937) 
an  eighth  (S.  mexiae). 

Jeffrey  (1962)  noted  the  incongruent  mixture  of  taxa  in  Siolmatra  which 
had  been  distinguished  from  Fevillea  on  the  basis  of  leaf  type;  viz.,  simple  m 

Fevillea  versus  3-  to  5-foliolate  in  Siolmatra.  He  redefined  the  two  genera  and 
transferred  all  taxa  to  Fevillea  except  S.  hrasiliensis,  S.  pentaphylla,  and  S. 

paraguayensis.  These  were  maintained  by  Jeffrey  (1978)  m  his  enumeration  of 
the  New  World  Cucurbitaceae.  Two  species  of  Siolmatra  are  recognized  here. 

The  main  distinctions  between  Fevillea  and  Siolmatra  are  presented  in  the  fol- 
lowing key. 

1.  Leaves  with  petiolar  or  laminar  glands;  calyx  with  5  free  lobes,  these  with  glandular 

squamellae  (except  F.passifloro);  petals  with  a  medial  adaxial  flap-like  appendage 

or  ridge;  staminate  flowers  with  bilocular  anthers;  fruit  globose,  usually  indehis- 
cent;  seeds  not  winged    ^    Fevillea 

1 .  Leaves  lacking  glands;calyx  with  two  pairs  of  calyx  lobes  connate,the  fifth  one  free 

(calyx  appearing  3-lobed),  glandular  calycine  squamellae  lacking;  petals  lacking  a 

medial  adaxial  flap-like  appendage  or  ridge; staminate  flowers  with  unilocular  an- 
thers;fruit  opening  apically  by  3  triangular  valves;  seeds  with  marginal  wings   Siolmatra 

SIDA21(4):1961-1969.2005 
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SYSTHM/Vric:  TREATMENT 

Siolmatra  Baill.,  Bull.  Mens.  Soc.  Linn.  Pans  1:458.  1885.  TYrE-.Siolwaiva  byasiUcuMs 
tCogn.)  Baill  B.'\SlONYM:  Ahomitia  l^yasilicusis  Coi^n. 

Dioecious  tendnled  vine  or  liana;  stems  slender,  sulcatc.  Leaves  pcdately  3-  to 

5-loliolate,  petiolate,  the  leaflets  ovate  to  elliptic,  pctiolulate  or  rarely  subsessile. 
Tendrils  slender,  slightly  sulcate,  bifurcate  distally,  coiling  both  above  and  be- 

low the  bifurcation.  Staminate  inllorescences  many-I'lowercd,  in  axillary 
panicles  on  the  upper  part  of  the  stem,  the  leaves  often  reduced  upwards;  flower 

budsglobose,  pedicellate;  bracts  mnuite;  hypanthium  pedicelloid,  slender;  ca- 

lyx 5-mcrous,  with  2  pairs  of  cah'x  lobes  connate,  the  fifth  free  Uhe  calyx  ap- 

pearing 3-lobed);  petals  5,  white,  greenish  white,  or  greenish  yellow,  obdeltoid 

or  obcordate,  short-clawed,  the  inner  surface  papillate;  stamens  5,  the  fi  laments 
slender,  the  anthers  lloculatc,  the  locules  horizontal  or  vertical,  the  filament 

extension  with  a  dorsal,  glandular,  hornlike  projection.  Pistiflate  inflorescences 

many-l  lowered,  in  axillary  racemes  or  panicles,  the  leaves  often  reduced  on  the 
ilowering  branches;  I  lower  buds  conical;  bracts  minute;  hypanthium  conical; 

calyx  5-merous,  with  2  pairs  of  calyx  lobes,  these  connate,  the  fifth  free  (the 

calyx  appearing  3-lobed);  petals  5,  white,  greenish  white,  or  greenish  yellow, 
obovate,  the  apex  emarginatc,  papillose  on  the  ventral  surface;  ovary  3-locu- 

late,  the  styles  separate,  conical,  the  stigmas  2-lobed,  the  lobes  strongly  diver- 

gent, f'ruit  conical,  3-loculate,  obscurely  ribbed,  shallowly  and  obscurely  pit- 
ted, coriaceous,  opening  apically  by  3  triangular  valves,  the  perianth  scars 

evident  at  the  distal  end  below  the  area  of  dehiscence;  seeds  compressed,  ob- 
long or  elliptic,  with  broad  marginal  wmgs,  woody  with  chartaceous  tips  or 

wholly  chartaceous. 

1.  Leaves  3-foliolate  (rarely  4-  to  5-foliolate),  if  the  lower  leaflets  further  divided  then 

usually  having  a  common  potiolule;petiolule  not  articulate  from  the  petiole;  petals 

of  the  staminate  flowers  obcordate;  fruit  6-8  cm  long   S.brasiliensis 

1.  Leaves  5-foliolate;  petiolule  articulate  from  the  petiole;petals  of  the  staminate  flow- 

ers obdeltoid; fruit  3,5-4.5(-7)  cm  long   S.  pentaphylla 

Siolmatra  brasiliensis(,CA^gn.j  Baill.,  Bull.  Mens. Soc.  Linn.  Paris  1:458. 1885.  (,Fig. 

l).  Ahomitid  i)riJSilic/i.s;sC;ogii.,  iii  Marlins,  LI,  Bras,  (11,4);  1 1^,  1878.  Tm"'H:  BlvAZIL.  s.d.,  Stiinl- 

Z/i/.o/r  ,s.u,(llOL(.rrYn  :  P,  11, v.;  photo  c.x  !':  l;  US). 

Alsoniilui  |i/"ii.si(ifn.si,s  vai",  |ii(/)t-S(r/i.sCirlsL4i..  S\'inb.  Fl,  .Ari^eni,  1%,  ]879.  SioUuLitia  bnisihcnsis 

vat".  ;M(/)c.MfJi.s  (.Grisch,)  t:ogn.,  in  Hnglci,  Pflanzenr,  TtHeft  ti(-)):20,  l'-)l(i.  Tvpi;:  ARGI:NTIN.\ 

Jl'irv:  San  Lorenzo,  4  Nov  1873.  l.oicniz  f-'  tUcwnymwi  228  (i.iic  iotypi::  BR,  Icctotypc  here 
designated;  IsOl.lc  TOTYrrS:  B  (destroyed),  NY;  [ihotoex  B;  1;  MO,  NY,  US.J. 

Siolmutya  piua\^iia\'citsisi:n^\v.  Brill.  I  lerb,  Boi.ssier  1;(->1L  US'-)],  TvPH;  PARAGUAY  Arm  P,ARAN,'\: 

iu\irGuarapi,  1880.  Hiihinsd  .5184  llioi  CI  Yl'i-:  Gn,  n.v,;  ishtyI'I's;  B  (dcstroyeel),  15M,  BR,  j-drag- 
meni,  K;  pliotoe.v  B:  L.  MO,  NY,  LLS). 

Vine  or  liana;  stem  glabrous,  to  5  cm  in  diameter,  the  bark  scaly,  light  brown. 

Leaves  3-loliolatc,  the  lower  leaflets  occasionally  lurthcr  divided  into  2  seg- 
ments, but  usually  with  a  common  petiolule,  the  leaves  rarely  4-  to  5-loliolate, 
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Fig.  1 .  Siolmatra  brosiliensis.  A.  Habit,  staminate  inflorescence  {Woolston  1 149,  K).  B.  Staminate  flower  {Venturi  5582, 

US).  C.  Pistillate  flower  (Hassler  6793,  BM).  D.  Fruit  [Venturi  5394,  F).  E.  Seed  (Venturi 5394,  F). 

the  blade  chartaceous  to  subcoriaceous,  the  margin  etitire  or  irregularly  undu- 
late to  lobed  (lateral  leaflets),  ovate  to  elliptic,  the  base  of  the  lateral  leal  lets 

broadly  cuneate  to  cordate,  oblique,  unequal,  the  base  of  the  central  leal  lets 
broadly  cuneate  to  subcordate,  occasionally  oblique  and  unequal,  the  apex 

acuminate,  6-10(-20)  cm  long,  4-8(-l  0)  cm  wide,  the  upper  surface  moderately 
rugose-veined,  minutely  pustulate,  but  smooth  or  nearly  so  to  the  touch, 

tomentellous  to  glabrate  on  the  veins,  occasionally  with  a  few  scattered  tri- 
chomes  on  the  blade,  the  lower  surface  with  scattered  short  glandular-capitate 

trichomes  and  straight  or  curved  non-glandular  trichomes;  petiolule  0.5-2  cm 
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long,  the  median  one  slightly  longer  than  the  laterals,  tomentellous;  petiole  4-8 

(-12)  cm  long,  canalicuhitc,  tomentellous  to  glabrate;  tendrils  glabrous  or  occa- 

sionally sparsely  strigose  near  the  base.  Staminate  inflorescences  many-l  low- 

ered, in  axillary  panicles  on  the  upper  parr  of  the  stem,  8-30(-40)  cm  long,  the 

branches  with  glandular-capitate  and  straight  to  curved  non-glandular  tri- 

chomes;  pedicel  to  1  mm  long;  bracts  up  to  0.5  mm  long,  lanceolate,  strigose- 

tomentcllous;  Mower  buds  globose,  2-3  mm  in  diameter;  h\'panthiiim  pedi- 

cel loid,  slender,  1-2  mm  long;  calyx  glabrous,  the  lobes  ovate-lanceolate,  ca.  2 
mm  long;  petals  white,  greenish  white,  or  greenish  yellow,  obcordatc,  ca.  3  mm 

long,  2-2.5  mm  wide,  broadly  clawed  in  the  lower  1/4,  the  apex  retuse,  the  in- 
ner surlacc  iiapdlate  distally;  stamens  ca.  2  mm  long,  glabrous,  the  Filaments 

slender  the  theca  oblong,  horizontal,  ca.  0.4  mm  long,  the  filament  extension 

with  a  dorsal  glandular  projection.  Pistillate  inflorescences  many-flowered,  in 

axillary  racemes  or  pan  ides,  8- 1 5  cm  long,  the  leaves  often  reduced  on  the  flow- 
ering branches  and  the  entire  structure  to  40  cm  long,  the  indumentum  as  in 

the  staminate;  pedicel  and  bi'actsasin  the  stammate;  flower  buds  conical,  8-15 

cm  long;  hypanthium  conical  5-8  mm  long,  glabrous;  calyx  lobes  triangular 

3-4  mm  long,  glabrous;  petals  white,  greenish  white,  or  greenish  yellow,  obo- 

vatc,  4-b  mm  long,  the  margins  erosc,  the  apex  emarginate,  minutely  papillose 
on  ventral  surlace;  styles  conical,  ca.  2  mm  long,  the  stigma  branches  diverging 

at  right  angles,  papillate.  Fruit  narrowly  conical,  yellow  or  yellow-browm,  6-8 

cm  long,  2-3  cm  wide,  obscurely  ribbed,  the  surface  shallowly  and  obscurely 
pitted,  the  perianth  scar  at  the  distal  end  evident;  seeds  compressed,  with  broad 

marginal  wings,  narrowly  elliptic-oblong,  4.2-5.5  cm  long,  0.8-1.5  cm  wide  (in- 

cludmg  the  vvmgs),  the  central  portion  elliptic,  5-7  mm  long,  5-6  mm  wide, 
both  ends  acuminate,  the  surlacc  papillate,  the  wings  submembranaceous, 

smooth,  with  the  median  rib  extending  I  roin  the  cent  I'al  portion  to  the  funicular 
end. 

Dist  I  i  hut  ion  and  ecology—The  species  occurs  from  eastern  Peru  south  to 
northwesiern  Argentina,  east  to  Paraguay  and  eastern  Brazil.  It  is  widespread 

but  generally  uncommon,  although  locally  abundant  m  western  chaco  forests 

in  Depto.  Hu-ija,  Bolivia  (Michael  Nee,  pers.  comm.).  It  occurs  in  wet  forests  at 
lov\'  ele\'ations. 

Sioh)\uli\i  /?;Y(,s)/icn.s;.s  is  usually  readily  distinguished  from  S.pcnUiphylla 

by  its  Vloliolate  leaves.  However,  three  collections  I  rom  l.orcto,  Peru  {Vd^qucz 

ct  al.  2827:  Vasqucz  ct  ai  2829,  Vciscfncz  &  juramiUo  5532)  have  3-,  4-,  or  5- 
toliolate  leaves.  However  in  S.^cntaplivHo  the  petiolules  are  articulate  from  the 

petiole,  while  in  they  are  not  in  5.  IvasiUcnsis. 

Siobnalia  pdraguayci]sis  was  distinguished  by  Cogniaux  (.19f6)  (rom  S. 
hrasilicnsison  the  basis  ol  its  more  mem  branaceous  leaves  and  the  ovate  rather 

than  triangular  sepals  of  the  staminate  flowers.  SioJmatra  hrasilicnsis  var 

pubcsccns  was  distinguished  b\'  the  pubescent  lower  leal  surface  and  peduncles. 
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However,  these  distinctions  are  trivial  and  inconsistent,  so  the  segregates  are 
here  reduced  to  synonymy. 

Additional  specimens  examined.  PERU.  Loreto:  Reserva  Nacional  Pacaya-Samiria,  04°5r-05°12'S, 

73°50'-74°40W,  90  m,  1993,  Carpw  2104  (MO);  Florida,  Rio  Putumayo,  mouth  of  Rio  Zubineta,  ca. 
200  m,  Mar-Apr  1931,  Klug  2033  (F,  K,  MO,  NY,  US);  Rio  Maranon  basin,  near  mouth  of  the  Rio  San- 

tiago at  Pongo  Manserichi,  ca.  77°30'W,  1924,  Tessmann  4527  (G,  NY);  Estacion  Biologica  Callicebus 
RioNanay-Mishana,  IJan  1982,  Vdaquez  et  al.  2827(MO),  Vdsquez  et  al2829{MOX  Puerto  Almendras 
(Rio  Nanay),  122  m. 7  Sep  1984,  Vdsquez  &]aramiUo  5532 (MO);  Iquitos,  120  m,  4  Apr  1930,  WiUiums 

8112  (F).  Madre  de  Dios:  Cuzco  Amazonico,  15  km  ENF  of  Puerto  Maldonado,  12°35'S,  69°0.5'W,  200  m, 
1 2  Dec  1989,  Gent  ry  et  al.  68606  (MO);  Cuzco  Amazonico,  across  Rio  Madre  de  Dios  on  road  to  Lago 

Sandoval,  12°35'S,  69°05'W,  200  m,  19  Dec  1989,  Gentry  et  al.  68963  (MO);  Las  Piedras,  Cusco 

Amazonico,  12°29'S,  69°03'W,  200  m,  9  Oct  1991,  Timand  &]ararnillo  2502  (MO);  Las  Piedras,  Cusco 

Amazonico,  near  the  river  and  Quebrada  Cicha,  12°29'.S,  69°03'W,  200  m,  15  Oct  1991,  Timand  & 

Jaramillo  2605  (MO);  Las  Piedras,  Cusco  Amazonico,  12°29'S,  69°03'W,  200  m,  2  Nov  1991,  Timand  & 
Jaramillo  2958  (MO).  BRAZIL.  Acre:  basm  of  Rio  Purus.  right  bank  of  Rio  laco,  NovoOlinda,  between 

Igarape  Santo  Antonio  and  Igarape  Boa  Esperanga,  10°07'S,  69°13'W,  21  Oct  1993,  Dalyet  al.  7831  (MO, 
NY).  30  Oct  1993,  Daly  et  al.  7981  (NY);  Sao  Francisco,  Aug  1911,  Ule  9378  (G,  K,  US).  Bahia:  Estrada 

Barreiras-Corrente,  km  33,  520  m,  16  Jun  1983,  Coradin  et  al.  5727  (MO,  NY);  Ferreira,  Nov  1912, 

Zehntner  4097 iM);  Faixao,  Nov  1912,  Zehntner 5005 (M).Maranhao:  27  km  Sol  Entroncamento,  in- 

tersection of  Hwy  6  &  Hwy  222,  along  Hwy  6,  4°23'S,  46°]4'W,  20  Mar  1983,  Schatz  et  al.  943  (NY). 
Rio  de  Janeiro:  near  Rio  de  Janeiro,  s.d.,  Burchell  1685  (K);  Cabo  Frio,  s.d.,  Glaziou  10071  (K).  BOLIVIA. 

El  Beni:  Espiritu,  floodplain  of  Rio  Yacuma,  200  m,  5 Jul  1984,  Beck  5648  (NY);  Cachuela  Esperanza, 

Rio  Beni,  Oct  1922,  Meyer  235 (NY).  El  Beni/Pando:  junction  of  RioBeniand  Rio  Madre  de  Dios,  Aug 

1887,  Rusby  547  (NY).  La  Paz:  Parque  Nacional  Madidi,  near  Arroyo  Aguapolo  and  Rio  Tuichi,  270  m, 
16 Mar  2002,  Macia  et  al.  6855 (NY).  Santa  Cruz:  Santa  Cruz  Botanical  Garden,  12  km  E  of  Santa  Cruz, 

17°46'S,  63°04'Vv'.  375  m,  9  May  1991,  Gentry  et  al.  73605  (MO);  Campamento  El  Rufugio,  14°4570"S, 

61°01'32"Vv',  180  m,  29 Jun  1994,  GuiHen  ]987(MO);  Parque  Nacional  Noel  Kempff  Mercado,  24  km  W 

of  San  Jose  de  Campamento,  on  way  to  Piso  Firme,  15°14'46"S,  61°14'34"W,  300  m,  28  Apr  1996,  Gu  illcn 
et  al.  4240  (NY);  Las  Trancas,  16°32'40"S,  61°59'28"W,  500  m,  11  Nov  1994,  Killeen  et  al.  7116  (MO); 

study  area  of  "BOLFOR"  project.  Las  Trancas-95, 16°3113"S,  61°50'47"W,  450  m,  12  Dec  1994,  Mamani 
&Jardim  390  (MO,  NY);  Cerro  San  Miguel,  Mar  1989,  Mereles  &  Ramella  2784  (FCQ,  G);  Parque  Na- 

cional Amboro,  steep  slopes  above  and  1  km  S  of  Rio  Saguayo,  17°4rS,  63°44'W,  750  m,  20  Jan  1988, 
Nee  36027  (MO,  NY);  Estancia  San  Ralael  de  Amboro,  i7°36'S,  63°36'W.  420, 11  Jun  1998,  Nee  49747 

(NY);Jardin  Botanico  de  Santa  Cruz,  12  km  E  of  center  of  Santa  Cruz,  on  road  to  Cotaco,  17°47'S, 
63°04'W,  375  m,  5  Jun  1998,  Nee  and  Bohs  49613  (MO,  NY);  Cerro  San  Miguel,  7  Mar  1989,  Ramella  & 
Mereles  257 5 (G).  PARAGUAY.Canindeyu:  Estacion  Biologica  Mbaracayu,  ca.  10  km  E  of  Villa  Ygatimi, 

trail  from  main  road  through  reserve  to  Mirador  de  los  Chanchitos  de  Monte  (Mirador  Bojerkue). 

24°07,4rS,  55°30.57'W,  ca.  200  m,  24  Nov  2003,  Bohs  &  Nee  3184  (MO,  NY);  Mbaracayu  Reserve,  around 

Nandurokai,  23°5939"5,  55°28'44"W,  27  May  1999,  Zardini  &  Chaparro  50833  (NY).  Chaco:  proposed 

Biosphere  Reserve  "Gran  Chaco  Americano",  Agua  Dulce,  19°59'04"S,  59H5'28"Vv',  170  m,  8  Feb  2002, 

Zardini  &  Apestegui  58247  (NY).  Concepcion:  Estancia  Primavera-Vallemi,  22°24'07"S.  57°3733"W, 
150  m,  3  Nov  2001,  Zardini  &  Guerrero  57291  (NY).  Guaira:  Cordillera  de  Ybytyruzii,  W  of  Cerro 
Pero,  2  km  E  of  Destacamento  Tororo,  12  Nov  1988,  Zardini  8044  (MO);  Rio  Yhaca,  10  km  N  of 

Tebicuary  16  Nov  1990,  Zardini  &  Velazquez  23941  (MO,  NY  USF).  La  Cordillera:  Cordillera  de  Al- 
tos, Dec  1902,  Ficbrig  J025  (F);  Cordillera  de  Altos,  Dec  1898,  Hassler  3635  (G,  NY);  near  Lago  Ypacarai, 

Nov  1913,  Hassler  12370  (BM,  G,  MO,  NY),  Dec  1913,  Hassler  12370a  (BM,  G,  K,  MO,  NY).  San  Pedro: 

Primavera,  15  Nov  1959,  Woolston  1149  (K,  NY,  US).  Paraguari:  Rio  Yaca  Valley  near  Chololo,  Dec  1900, 

Hassler 6793  (BM,  BR,  G,  NY).  ARGENTINA. Jujuy:  s.d.,  Lorentz  s.n.  (BR,  K);  Campamento Caimancito 

de  YPF  7  Dec  1986,  Zuloaga  et  al.  2525 (MO).  Salta:  Rio  Seco,  340  m,  2  Apr  1945,  Meyer 845J  (NY);  30 
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km  from  Colonia  San  Andres  on  road  to  Oran,  Monoiie  ct  id.  .i998(MO);  Senda  1  lachada,  9  Dec  1979, 

Schinini  19560  {K):  Finca  San  Andres,  La  Marona,  bank  of  Rio  San  Andres,  ca.  23°04'23"S.64°45'07"W, 

800  m,  ]0  Oct  1997,  S\  iunim  ct  ai  ryV8^[N\'K  Abra  L.randc,  12  Nov  1927,  Vcnlun  5582  (US). 

Siolmatra  pentaphylla  Harms,  Notizbl,  Bot.Gart,  Bcrlin-Dahlcm  9:989. 1926. (Fig 
2).  T^Pi-:  PHRLI.  LolU  lO:  upper  Rio  Mara  n  on,  mouth  ol  Rio  Santiago  at  Pongo  Manser  ichi,  ca. 

77°?0'\\',  loO  m,  18  Nov  K)24,  /cssimnui  4.57.5  tLECTOTYPl-::  G,  here  designated  to  replaced  de- 
stroyed B  holotypc;  photo  e\  B:  W  MO,  NY,  US;  iSOLHcnxrrYPl-.S:  NY,  iiasslcr  Herb.  |Peru|,  n.v.; 

pliotograph  of  isotype  in  Bassler  I  lerb.:  US). 

Vine  or  liana;  stem  glabrous  or  rarely  sparsely  pilose  when  young,  soon  gla- 

brescent.  Leaves  5-loliolate,  the  petiolules  articulate  from  the  petiole,  the  blade 
chartaceous  to  subcoriaceous,  the  margin  entire,  narrowly  ovate  to  elliptic,  the 

base  cuneatc  to  rounded,  often  unequal,  the  apex  acuminate,  ('5-)7-ll  cm  long, 

3-5.5  cm  wide,  the  upper  surlace  moderately  rugose-veined,  minutely  pustu- 
late, but  smooth  to  the  touch.  occasionalK'  with  a  lew  short  trichomes  on  the 

midvcin,  otherwise  ghihrtuts,  the  lower  surface  glabrate  or  occasionally  pubes- 

cent and  sparsely  short  glandular-capitate;  petiolules  0.5-1,5  cm  long,  rarely 
subsessile,  the  median  one  slightly  longer  than  the  lateral,  pilose  and  sparsely 

short  glandular-capitate  or  glabrous;  petiole  5-10  cm  long,  caniculate,  glabrate; 

tendrils  glabrous.  Staminate  inl  lorescences  many- flowered,  in  axil  lary  panicles 

on  the  upper  part  of  the  stem,  20-50  cm  long,  the  leaves  often  reduced  upward 
and  the  entire  floriferous  part  ol  the  stem  to  2  m  long,  the  branches  sparsely 

pi  lose  and  short  stipitate-glandular  or  glabrous;  pedicel  up  to  1  mm  long;  bracts 

up  to  2.5  mm  long,  linear,  with  scattered  stipitate-glandular  and  non-glandular 

trichomes;  f  lower  buds  globose,  2-3  mm  in  diameter;  hypanthium  pedicclloid, 

slender,  1-3  mm  long;  calyx  glabrous,  the  lobes  ovate-lanceolate,  2-3  mm  long; 

petals  white,  greenish  white,  or  greenish  yellow,  2-3  mm  long,  ca.  1.5  mm  wide, 
narrowly  obdeltoid,  clawed  on  the  lower  1/4,  the  apex  refuse,  the  inner  surface 

papillate  distally  and  at  the  base;  stamens  ca.  1.5  mm  long,  free  or  variously 

connate,  the  filament  ca.  1  mm  long,  the  anther  vertical,  the  filament  extension 

with  a  dorsal  triangular,  glandular  projection.  Pistillate  inflorescences  many- 

1  lowered,  axillary  racemes  or  panicles,  fO-f5  cm  long,  the  leaves  often  reduced 

on  the  I  lowering  branches  and  the  entire  structnre  to  40  cm  long,  the  indumen- 
tum as  in  the  staminate;  pedicels  and  bracts  as  in  the  staminate;  flower  buds 

conical, 7-10  mm  long;  hypanthium  conical,  5-7  mm  long, glabrous; calyx  lobes 
triangular,  ca.  3  lum  long,  glabrous;  petals  white,  greenish  white,  or  greenish 

yellow,  obovate,  4-0  mm  long,  the  margins  erose,  the  apex  emarginate,  papillose 

on  the  ventral  surlace;  styles  conical,  ca.  2  mm  long,  the  stigma  branches  di- 

verging at  right  angles,  papillate,  the  staminodes  5,  ca.  0.5  mm  long.  Fruit  short- 

conical,  yellowish  brown  (rarely  reddish  brown),  3.5-4. 5(-7)  cm  long,  2-3  cm 
wide,  obscurely  ribbed,  the  surlace  shallowly  and  obscurely  pitted,  the  perianth 

scars  at  the  distal  end  evident;  seeds  compressed,  with  broad  marginal  wings, 

oblong,  3-3.5  cm  long,  1-1.3  cm  wide  (including  wings),  the  central  portion 
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2  cm 

h^.2. Siolmatra pentaphylla. k.  Habit,  staminate  inflorescence  [Prance et ai  8039,  NY).B.  Staminate  flower  [Gentry & 

Revilla  20798,  USF).  C,  Pistillate  flower  [Williams  2453,  F).  D.  Fruit  [Moriet  at.  9134,  NY).  E.  Seed  [Mori  etal.  9134,  NY). 

13-17  mm  long,  5-6  mm  wide,  both  ends  acuminate,  the  surface  smooth,  the  wings 
smooth,  woody,  the  distal  3-6  mm  submembranaceous  and  yellow-colored. 

Distribution  and  eco/ogy. —The  species  occurs  in  the  Amazonian  basin  Irom 
southeastern  Colombia  and  northern  Peru,  south  to  northern  Bolivia,  and  east  to 

Para  in  Brazil  and  Guyana.  Although  apparently  widespread  in  the  Amazonian 
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basin,  the  species  is  not  commonly  collected.  It  occurs  in  wet  forests  along 

riverbanks  and  Hooded  lake  shores  at  100-100  m. 

The  staminal  condition  is  surprisingly  highly  variable,  more  so  than  that 

of  the  other  species.  The  stamens  may  be  entirely  free,  the  I  i laments  connate  at 

base  into  two  groups  (2  +  3),  two  pairs  of  filaments  connate  lor  part  or  nearly 

their  entire  length  (2  +  2  +  1),  or  apparently  all  short-connate  at  base. 

Although  the  leaves  are  typically  glabrate  on  the  lower  surlace,  two  collec- 

tions have  leaves  distinctly  pubescent  {Pi  ros  ,38,57;  Pfuntc  t'(  cii  8039).  The  Iruits 

are  usually  3.5-4.5  cm  long  and  light  in  color  However,  Pi  res  .38.57  has  fruits  7 
cm  long  and  dark  in  color.  These  two  collections  may  represent  a  distinct  taxon, 
but  with  so  little  material  available,  we  are  reluctant  to  describe  it. 

Additional  specimens  cxamiiictL  COLOMBIA.  .Amaionas:  Rio  Lorclo  yaeu,  e.i.  100  m,  Oct  1945, 

5t )u(lk-.s 67.32 (l')t,liYANA.Oronoque,  New  River  ,ind  Amazon  divide. ca  280  m,  Nov  \^)37.Bedchngton 

29(K).  EClIAnOR.  Napo:  Aguarico,  Rcserva  F.tmea  1  luaoraiii,  l<ni  60-01  along  road  and  oil  pipeline 

Ma-vus.  Soi  Rio  Tivaeuno,  OO'^Tl'S,  7(V'2(V\V'.  250  m,  21-25  tlet  I W5,  Ai(/cs(  ui  &  Andi890(MO).  Pastaza: 

Via  Auca,  115  km  S  ol  Coca,  1 0  km  S  of  t  he  Napo-Pastaza  border,  near  the  Rio  Tiguino,  Petro-Canada 

road, 01  °1 5'S, 76°55'W, 320 m,  20-31  Jan  I ̂^84 ,  Hii  itado &  NciU  ;.550 (MO).  PERU.  Amazonas:  Yamayakat 

Bosque,  04°55'S,  78n9'W,  320  m,  22 Jan  l^mxjanimiUo  ct  ul.  951  (MO);  Quebrada  Kusu,  05°0320"S, 

78°20'2y\V'.  580  m,  b  Nov  1Q90,  Vdsqucz  e(  u(.  2I.5,)I  (MO).  Lorcio:  Rio  Yavari  between  l:milia  and 
Brazilian  village  ol  Panmari  t.tbove  Atalaia  del  Norte),  22  Nov  1977,  (niUi\&  Rfvilhi  20798(MO. 

USF);  Airico  (native  eommimity  ol  Shimaco-Saiiia  Rosa),  150  m,  11  Dee  1984,  Whqucz  6069  (MO, 

NY);  Explor  Cam|-i  at  Rio  Sneusari,  03"20'S,  72°55'\\/,  120  m,  19  Mar  b)90,  van  dci  WcrlJ&  Vdsqucz 
1.5921  (MO);  Caballocoeha  on  the  Rio  Amazonas,  I  3  Aug  1929,  Williams  24.5,UI-),  Pastaza:  Vi.i  Auea, 

1 15  km  S  ol  C  oea,  10  km  S  ol  Napo-Pastaza  border,  near  Rio  Tiguino,  along  Petro-Canada  highway 

under  eoiistruciion.  OIUS'S.  7b°55'W,  320  m,  26-51  Jan  1989,  Hurtado  &  Ncill  1550  (MO).  BRAZIL. 

.\mazonas:  Rio  lapura.  01°50'S,  65"40'\V,  3  Nov  1982.  Cid  &  Lima  3492  (NY);  Rio  Solimoes,  Igarape 

|,iiKliaiub.i.6  Ian  1*^)49.  i-roe.s  2.58.57  (NY);  basin  ol  Rio  Solimoes,  basin  ol  ereek  I5elem.  26  0et-ll  Oee 

1936,  Kriil<()//9(}46(BM,  F,  MO,  NY);  mouth  ol  Rio  lya,  on  bank  ol  Rio  Solimoes,  24  Feb  1977,  Man  el 

al.  9073  (NY);  Rio  Jandiatuba,  10  km  upstream  Iroin  mouth,  26  Feb  1977,  Mori  ct  al.  9134  (K,  NY); 

Lago  Prelo  on  Rio  Purus,  5  km  N  ol  Labrea,  29  Oel  P)(x3,  Pnim,;  ct  al  .S'tl59  (K,  NY).  Para:  Igarape 

Ipixuna,  iribut.n-v  ol  Rio  ,\ingu,  04°49'S.  52°3FVV,  5  km  S  ol  settlement,  Arawetc  Indian  Reserve,  23 
M.u- 1686,  liiilcc  2l)24(NY);  left  bank  of  the  RioSao  Manuel  [Telespires],  Igarape  Fernandode  Neironha. 
downstre.uii  1  rom  CachoeiradoCladeirao.  7Jan  1952.  Pire.s3S,57(US).  BOLIVLA.  Pando:  Nuevo  Mundo, 

Cainpameiuo  18.  18  km  N  of  airstrip,  10"39'S,  66°46\'V,  160  m,  2Jul  1992,  Gentry  ct  al  7766.5  (Mt^), 

HXCLUDRD  SPFCIHS 

The  following  five  taxa  previously  placed  in  SiohmU  ra  by  various  workers  are 
here  referred  to  Fevillea. 

Siobnatra  amazonica  Cogn.,  in  F.ngler,  Pllanzcnr  4(nelt  6(5):30.  1916.  |=/'e\'i/lc(( 
pcdalilolia  (Cogn.)  C.  Jel  I  rev  |. 

Siolmdira  mexiae  Standi.,  in  \.r.  Macbride,  f\ibl.  Field  Mus.  Nat,  1  list.,  Bot.  Scr 

I  3((^);329.  1937.  l-l^cvillcaau-dijolia  ij. 

SioUnalra  pedatifolia  (Cogn.)  Cogn.,  m  Engler,  Pflanzenr.  4(Heft  66):30.  f916. 
BasIONVM;  A/somitrci  pcdaiijolia  Cogn.,  in  Martins,  Fl.  Bras.6(4):115, 1878.[=FeviHeci  /.H'tJttli/oliti 
(Cogn.)  Cjetlreyj. 

Siohndira  pcniviana  (I  fuber)  Cogn.,  in  bugler,  Pflanzenr  4(Pleft  66):30.  1916. 
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BasioNYM;  Alsomitra  peruviana  Huber,  Bol  Mus.  Paraense  Hist.  Nat.  4:  616. 1908.  [=revilka 

pedatifolia  (Cogn.)  C.Jeffrey]. 

Siolmatra  simplicifolia  Harms,  Notizbl.  Bot.  Gart.  Berlin-Dahlem  11:769. 1913.  [= 
Fcvillea  pedatifolia  (Cogn.)  C. Jeffrey]. 
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BOOK  REVIEW 

Rl)Bi:ri  1  I.  Mtiiii.iiNiiRtx.K.  2005.  Aquatic  and  Standing  Water  Plants  of  the  Cen- 

tral Midwest:  Cyperaceae-Sedges.(ISBN  0-809.3-2(328-0, libk.). Southern  Illinois 

University  Press.  P.O.  Box  3697,  Carbondale,  IL  62902-3097.  (Orders:  618- 

459-6633, 618-453-1221  lax,  www.siu.cdu/'siupress).  $65.00, 272  pp,  183  line 

drawings,  6"  x  9". 

A((ii(((i(  (lud  Slandmy,  Wnlci  Plant^o[lJ]c  Central  Midwest:  ('ypcraccae-Scdf^cs  by  Mohcnbmck  is  a 
flora,  which  consists  ol  the  Cyperaccac  portion  of  the  larger  At|iiacic  and  Standing  Water  Plants  ol 

the  Central  Midwest  series.  The  book's  central  Midwest  range  includes:  Ohio,  Indiana,  Kentucky,  Illi- 
nois, Iov\'a,  Missouri,  Nebraska,  and  Kansas. 

The  flora  includes  inlonnation  on  IH'i  Cypcraceac  species,  including  members  ol  the  genera 

Carex.  Si-hocnoplecius,  triophoruryi,  l'iml>rist\Us.  b'uiivua.  it  ichophoiuin.  ihiUchium,  (.y'/uiics, 
Ehocharts,  Psilocarya.Scirpus,  Hemicarphu.  lApomypbii,  and  Rhyncho^poni.  There  is  an  owrall  key 

to  determine  genus,  as  well  as  within  genus  keys  to  determine  species.  Each  species  is  presented  in 

the  book  b\'  black  and  white  drawings,  which  includes  images  ot  the  whole  [ikuit  and  the  s|-)ikelci, 
achene.  perigynium,  scales  and/or  sheath,  and  .i  detailed  description. 

fhe  description  lor  each  species  contains  a  great  dcil  ol  inlormaiion,  including  the  ciirrcni 

accepted  specific  epithet,  synoin'tns,  as  well  as  the  authorit)'  and  relercnces  [or  ptiblications  kir  each 

specific  epithet.  Hach  species'  description  mcltides  plant  habit  information,  descriptions  and  mea- 
surements of  culms,  root  t)'pcs.  bracts,  sc.iles,  spikelets,  notable  ccilors  and,  where  applicable,  details 

on  perigynium.  The  description  includes  habitat  inlormation,  with  a  listing  ol  which  states  the  spe- 

cies are  iN'pically  found  in, and  any  applicable  category  assignments (i,c.  I-A(.W)  within  the  LIS.  Fish 
and  Wildlife  Wetlands  ln\ciitory.  The  atuhor  has  included  a  handy  quick  Held  traits  section  w  iihiii 

ihe  [ilant  description  to  hcl|i  detertnine  that  species  Irom  similar  looking  others. 

The  At(H(i(ictni(/.MiJMiiMi,t^  \Vii(cri'/(ni(si)/(licQ')i(ri((  M  id  west:  Cyperaceae-Sed^esWova  would 

be  a  nice  addition  to  the  librar\'  ol  an\'  person  who  works  with  ,K|uatic  plains  Although  locused  on 

the  Midwest,  a  number  of  the  species  included  in  tins  1  loi\i  .n\-  lound  in  x'anous  regions  ol  North 
America,  fhe  black  and  white  drawings  arc  crisp,  easy  lo  re, id  images  that  show  major  idcntilication 

traits  lor  the  species.  The  key  is  straightlorward,  hut  the  I  lora  tloes  contain  a  glos.sai'v  lor  an\'  nnla- 
miliar  lerms,  and  is  lairl\'  user  Iriendlw  fhe  (.Icscnption  lor  e.ich  species  is  thorough,  which  cm  help 

you  decide  that  you  have  determincLl  the  correct  species  or  not;  and  includes  those  ver)'  helplul  "in 
the  field"  identification  hmis  If  \ou  need  to  identify  sedges,  be  stire  to  look  into  this  helplul  book, 
— Lcf  Liukcydoo.  Hcihaiiuni,  BoUniiLul  Rcscatvh  Institute  ol  lexas,509  Peeun  Street,  Tori  \Vi)i"(/i.  /  X 
76li)2-4('()a(/,S,A, 
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ABSTRACT 

A  re\'ision  ol  the  neotropical  genus  Fcvillca  with  keys,  descriptions,  and  distribution  is  pro\'idcd. 
Two  subgenera  are  recognized:  subgenus  Tcvillcd  with  six  species  and  subgenus  Anisospcrma  with 

one  species.  Fevillea  bahiensis  G,  Robinson  &  WunderUn  Irom  Brazil  is  described  as  new  and  subge- 
nus Anisosperma  (SUva  Manso)  G.  Robinson  &  VVunderlin  is  proposed. 

RESUMFN 

So  aporta  una  revision  del  genero  neotropical  F'cviUcii  con  claves,  descripciones,  y  distribucic")!!,  Se 
reconoccn  dos  subgeneros:  subgenero  FcviUca  con  seis  especies  y  subgenero  Anisosperma  con  una 

especie.  Se  describe  como  nueva  Fevillea  bahiensis  G.  Robinson  &  WunderUn  de  Brasil  y  sc  pi-o]ionc 
el  subgenero  Anisosperma  (Silva  MansoJ  G.  Robinson  &  WunderUn. 

Fevillea  (Cucurbitaceae:  Zanonieae),  a  neotropical  genus  of  seven  species,  is 

characterized  by  leaves  with  glands,  calyx  with  glandular  squamellae  (except 

F  passiflora),  petals  with  a  medial  adaxial  flap-like  appendage  or  ridge,  stami- 
natc  1  lowers  with  five  bilocular  anthers,  and  a  globose,  usually  indchiscent, 

large-seeded  fruit. 

TAX  GNOMIC  HISTORY 

Fevillea  was  established  by  Linnaeus  (1753)  m  honor  of  Louis  EconchesFcuillce, 

(1660-1732),  a  French  clergyman,  explorer,  astronomer,  and  botanist.  Linnaeus 
recognized  two  species,  F  trilohata  and  F  cordijolia. 

Adanson  (1763)  published  the  pre-Lmnaean  name  Nhandiroba,  of 

Marcgrave  (Piso  &  Marcgrave  1648),  but  placed  Linnaeus's  name  Fevillea  in 
synonymy,  thereby  making  Nhandiroha  illegitimate.  No  species  were  listed.  The 

name  Nhandiroba  remained  unused  until  resurrected  by  Kuntze  (1891-1898). 
The  iirst  comprehensive  treatment  of  Fevillea  since  Linnaeus  (1753)  was 

that  ot  Seringe  (1828)  who  recognized  lour  species.  In  addition  to  F  cordijolia 

and  F  t rilobata,  Seringe  recognized  F  pu nciata  {[..)  Poir. [=Fnchosar'ithes sp.] and 
F.  /en' !  I  /  a  K  u  n  t  h  [=F.  co  rd  if  a  ha]. 

Silva  Manso  (1836)  established  the  monotypic  Hypanthera  with  H.guapeva 

[=Fevillea  trilohata]  and  Anisosperma  with  A.  passiflora  (Veil.)  Silva  Manso 

[=Fevillea  passiflora  Veil.].  Both  monotypic  genera  were  accepted  by  most  sub- 
sequent workers  until  recently. 
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Roemer  (1846)  recognized  H ypti n t he ra  and  FcviJJca.He  placed  ten  species 

inFevil/ctJjncorporatingsometaxa  now  placed  in  'l'nchosai]lhcs\..J^lc  rope  pan 
Cogn.,  and  Sicydium  Schltdl.  Fcvillca  passijlora  was  also  recognized,  but  with- 

out reference  to  Silva  Manso's  placement  of  the  species  in  Anisospcnna.  Roemer 
erected  two  sections:  section  Fevillea  with  nine  species  and  section /(/vi/lc<  with 

only  F.javilla  Kunth[=F.  cordifolia  L.J. 

Cogniaux  (1878)  recognized  three  species  of  b'cvi  Ilea  for  Brazil:  F.  t  ri  lobata, 
F.  alhiflora  Cogn.,  and  F.  deltouiea  Cogn.  Uhe  latter  now  in  Pleropepou).  In  addi- 

tion, he  recognized  the  monotypic  genus  Auisosperma  and  expanded  the  ge- 
neric limits  ol  the  previously  Old  World  genus  Alsomitra  (Blumc)  M.  l^oem.  to 

include  two  new  neotropical  species:  A.  brusiliensis  [=Siolmatra  hrasilicnsis 

(Cogn.)  Bail  1.1  and  A.  pedati folia  \=FeviUea  pedali folia  (Cogn.)  C.  Jeffrey].  In  a 

more  comprehensive  treatment,  Cogniaux  (f881)  expanded  Fevillea  to  six  spe- 
cies, maintaining  Anisosperma  and  Alsomitra. 

The  genus  Siolmatra,  a  segregate  of  Alsoivitra  created  by  Baillon  (1885)  to 

acommodate  Alsomitra  hrasiliensis  Cogn.  \=Siolmatra  brasiliensis  (Cogn.) 
Baill.],  was  accepted  by  Cogniaux  (1893)  who  described  a  second  species  (S. 

paraguayensis).  Three  additional  species  were  later  added  by  Cogniaux  (1916), 

one  new  (5,  amazoniea)  and  two  transferred  Irom  Alsomitra  (S.  pedatijolia 

(Cogn.)  Cogn.  and  5.  pcruvia  na  (H  uber)  Cogn.),  f  farms  (1926)  added  a  sixth  spe- 
cies (5.  penttiphj'l/d),  later  (f  farms  f933)  a  seventh  (5.  .Si  mplifi/d/id),  and  Standley 

(1937)  an  efghth  (S.  mexic/c).Jel  I  rey  (1962b),  noting  the  mcongruent  mixture  of 

taxa  in  Siolmalra,  recircumscribed  the  genus  and  transferred  four  species  to 

Fevillea.  In  reviewing  the  New  World  taxa  of  the  Cucurbitaceae, Jeffrey  (1978) 

listed  ninespeciesniTt'vi/lca.mcludingF.  pczssi/loru,  considering  An  i.so.spcrniu 
congeneric  with  Fevillea. 

FLORAL  AND  FRUIT  MORPHOLOGY 

The  staminatc  inllorescence  consists  ol  numerous,  small,  pcntamcrous  flow- 
ers that  arc  paniculate  in  subgenus  Fevillea  or  fasciculate  to  subumbelliform 

in  subgenus  Anisosperma. 

In  subgenus  Fevillea,  the  midrib  of  the  adaxial  surface  of  the  sepals  is  fused 

v/ith  the  lower  margins  ol  the  petals.  At  or  above  this  point  of  fusion  extends  a 

small  glandular  protuberance  of  uncertain  ontogenic  origin  which  is  here  re- 

ferred to  as  a  "glandular  calycine  squamella."  The  exudate  from  the  squamellae 
is  clear  and  remains  visible  on  most  herbarium  s]5ecimens.  Lach  petal  has  a 

median,  adaxial,  uncinate  appendage  or  slightly  raisedglandular  midrib  which 

is  adnate  with  the  base  of  the  stamen  filament.  In  subgenus  Anisosperma,  the 

sepals  and  petals  are  unucd  at  their  base  and  lack  squamellae.  Instead,  the  pet- 
als have  a  median,  adaxial,  glandular  ridge. 

An  articulation  occurs  between  the  filiform  hypanthium  and  the  pedicel. 

The  indumentum  on  the  staminate  flowers  is  quite  variable  in  most  species  and 
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is  similar  (when  present)  on  both  tiie  liypanthium  and  pedicel.  However,  F. 

trilohata  has  a  stipitate-glandular  pubescence  on  the  hypanthium  above  the 
articulation  in  rather  sharp  contrast  to  the  non-glandular  trichomes  on  the 
pedicel  below. 

The  presence  ol  five  free,  bilocular  anthers  in  Fevillea  is  unique  for  the  fam- 
ily and  is  considered  plesiomorphic.  The  general  trend  within  the  Cucurbitaceae 

is  the  reduction  of  stamen  number  from  five  to  three  or  to  two  and  the  reduc- 
tion in  locule  number  from  two  to  one. 

The  pistillate  flowers  are  rarely  collected  and  are  thus  imperfectly  known 

or  unknown  for  some  species.  We  have  seen  them  in  only  lour  of  the  seven  spe- 
cies. Those  of  F.  pergamentacea  and  F.  passiflora  are  known  to  us  only  through 

the  literature  while  those  of  F.  moorei  are  unknown. 

The  petals  of  the  pistillate  flowers  have  a  slightly  raised  median  append- 
age extending  from  the  base  to  the  center,  reminiscent  of  those  of  the  staminate 

flowers.  Two  small  glands  occur  at  the  base  of  the  petal  on  either  side  ol  this 

median  appendage.  A  large,  subrotund,  flattened,  glandular  protuberance  ex- 
tends from  the  base  of  the  calyx  lobe  between  each  petal.  These  protuberances 

may  represent  staminodes.  Cogniaux  (1878, 1881, 1916)  reported  these  structures, 

counting  20  small  "glands"  at  the  base  of  the  petals.  This  probably  included  the 
sum  total  of  glands,  ridges,  and  protuberances. 

The  fruits  of  subgenus  Fevillea  are  large,  subglobose,  mottled  green  or 

brown,  and  gourd-like.  The  size  ranges  from  8  to  16  cm  in  length  and  from  7  to 
13  cm  m  diameter.  An  individual  plant  may  produce  as  many  as  50  to  100  fruits 
at  a  time  (Gentry  &  Wettach  1986).  The  fleshy  rind  of  the  fruit  is  zonate  above 

the  middle  with  the  hypanthmm  lip  scar  (ovary  partly  interior).  The  fruits  are 

typically  indehiscent,  but  reportedly  sometimes  dehiscent  along  the  hy- 
panthium lip  scar  in  F.  pedatijolia  (A.  Gentry,  pers.  comm.).  In  contrast,  the  fruits 

of  subgenus  Anisosperma  are  ovoid  or  oblong,  subtrigonous,  short-apiculate  at 
the  apex,  and  not  zonate  above  the  middle  (ovary  fully  inferior).  The  seeds  (up 
to  15  per  fruit)  vary  from  3  to  6  cm  in  diameter  and  weigh  3  to  9  g  when  dry. 
They  are  among  the  largest  in  the  Cucurbitaceae  and  are  comparable  m  size 
only  to  those  of  the  paleotropical  genera  Teljairia  (Cucurbitoideae:  Joliifieae) 
and  Hodgsonia  (Cucurbitoideae:  Trichosantheae).  The  seed  coat  consists  of  three 

layers.  The  innermost  layer  surrounding  the  cotyledon  is  spongy  and  aerifer- 
ous.  This  layer  is  enclosed  m  a  thin,  hard,  woody  layer  The  outermost  layer  is 
thin,  smooth,  and  of  a  corky  texture  which  tends  to  obscure  the  margin  of  the 
woody  layer  below  but  usually  does  not  persist. 

DISTRIBUTION  AND  HABITAT 

Fevillea  cordijolia  has  the  widest  distribution,  ranging  from  southern  Mexico, 
east  into  the  Caribbean  to  Puerto  Rico,  south  through  Central  America  and  into 

South  America  to  northern  Argentina.  Dieterle  (1976)  notes  that  it  is  cultivated 
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in  some  or  all  Central  American  countries  and  is  found  in  most  Central  Ameri- 

can markets,  especially  in  Guatemala.  Three  species  (F.tnlobata,  t'.  hahiensis,  and 
F.  pc/.s.si/lora)  are  endemic  toeastern  Brazil  and  F.  pcdatifoJia  and  F.  pergamentacea 

occur  m  Ecuador,  Peru,  and  Bolix'ia,  with  F.  pcdatijolia  extending  into  adjacent 

Amazonian  Brazil.  Fevillea  mooivi  is  known  only  from  the  type  material  culti- 

vated in  Rngland  and  is  proL')ably  from  Guyana  or  Amazonian  Brazil. 

h'cviUca  typically  occurs  along  river  banks,  along  the  edge  of  tropical  pri- 
mary or  secondary  forests,  and  along  the  edge  of  seasonally  inundated  riverine 

forests,  occasionally  climbing  to  heights  ol  35  m  in  forest  canopy  openings,  it 

also  is  found  in  forest  clearings  and  along  roadsides,  ft  occurs  at  elevations  from 

near  sea  level  to  about  500  m,  less  commonly  up  to  f  ,700  meters. 

I'ruits  and  seeds  of  FcviUca  are  quite  buoyant  and  thus  apparently  are  well 
suited  to  dispersal  in  fresh  water  Gentry  and  Wettacli  I  h^86)  report  that  at  least 

one  species  (F.  cordijolia  or  l\  pcdutijolui)  of  Amazonian  keru  occurs  m  season- 
ally  inundated  forests,  a  habitat  in  which  water  dispersal  is  prevalent.  Seed  drift 

materials  of  FcviUca  cordijolui  have  been  found  within  the  Canbfx\m  basin 

well  outside  tlic  species  naturaf  range.  Gunn  and  Dennis  (1976),  Morton  (1981), 

and  the  senior  author  have  identified  seeds  of  l\  cordifolui  collected  f  rom  beaches 

of  southern  Florida.  Guppy  (1917)  reported  materials  found  atong  f^eachcs  of 

the  Turks  Islands,  Tobago,  and  Grenada.  Guppy  (T-)17)  and  Gunn  and  Dennis 
(1976)  found  that  seeds  of  F.  cordifolui  germinated  m  fresh  water  while  afloat 

after  the  disintegration  of  the  fruit  wall,  but  were  generally  rendered  non-vi- 
able in  salt  water  Although  F.  cord  i/ohcHs  sometimes  Hsted  as  an  est  uarine  plant, 

the  seeds  are  piobably  not  capable  of  over-sea  transport  for  any  distance.  How- 
ever, dispersal  by  seed  drift  via  salt  water  can  not  be  disregarded.  Guppy  (1917) 

estimated  that  5%  of  the  t'cviUcd  cordifolui  drift  seeds  reaching  the  Turks  Is- 
lands were  viable  while  Gunn  and  IDennis  (t976)  found  20%  of  the  undamaged 

drift  seeds  on  Florida  beaches  were  viable.  The  higli  salinity  of  the  beach  is 

probabl)'  lethal,  thus  preventing  colonization. 

ECO  N  O M 1 C  I M  l\ )  RTA  NCR 

The  liigli  seed  oil  content  of  bcviUcii  t  ri  lohaUi  was  recognized  centuries  ago  by 

indigenous  Brazi lians  whose  use  of  it  was  f  irst  documented  by  Marcgrave  (Piso 

&  Marcgrave  f648).  FcviUca  co)dijoliii  is  sinnlarly  well  known  in  the  ethnobo- 

tanical  literature  (cf.  Gentry  &  Wettach  1986).  It  has  been  used  as  a  purgative, 

reputed  antidote  for  many  kinds  of  poisoning,  and  as  a  treatment  for  numerous 

diseases.  In  famaica  it  is  called  "antidote  caccoon"  oi-  "antidote  vine"  (Adams 
1972;  Gunn  &  Dennis  1976;  Ivlorton  1981).  Lindley  and  Moore  (1870)  first  re- 

ported tile  use  of  I'cvillca  seeds  by  Peruvians  as  candles.  Gentry  and  Wettach 

(1986)  report  that  "abiria"  (lrvi//cd  pedal  tjoiui)  is  used  as  candles  by  theCampa 
Indians  of  the  Pichis  Valley  oi  Peru. 

I'cvilka  seeds  may  have  potential  as  an  edible  or  fuel  oil  source.  Calculated 
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on  a  weight  per  fruit  basis,  the  seed  oil  content  of  Fevi  I  lea  is  higher  than  that  of 
any  other  dicotyledon  (Gentry  &  Wettach  1986),  Preliminary  analysis  of  oils 

extracted  from  the  seeds  of  two  Peruvian  species  (F.  cordifolia  and  F.  pedatifolia) 
by  Gentry  and  Wettach  show  the  oil  to  be  simple  triglycerides,  slightly  heavier 

than  those  of  refined  cottonseed  oil.  All  species  were  rich  in  the  saturated  low- 
weight  fatty  acids,  palmitic  (21-60%)  and  stearic  (10-42%),  and  the  unsatur- 

ated oleic  (17-17%)  and  linoleic  (6-7%).  When  compared  with  previous  results 
from  the  Brazilian  F.  trilohata  (Tulloch  &  Bergter  1979),  Gentry  and  Wettach 

suggest  that  the  Peruvian  species  with  60-70%  low-weight,  saturated  latty  ac- 
ids would  be  a  good  sources  of  fuel  oil  while  the  Brazilian  species  with  57% 

unsaturated  fatty  acids  would  be  a  good  source  of  polyunsaturated  edible  oils. 

However,  the  relatively  high  concentration  of  high  molecular  weight  fatty  ac- 
ids in  F.  trilohata,  probably  correlated  with  its  purgative  properties,  may  reduce 

its  value  as  an  edible  oil.  The  high  percent  of  stearic  acid  in  F.  cordifolia  might 

also  suggest  its  use  in  the  candle  industry  where  this  chemical  is  used  to  harden 

waxes  and  in  the  rubber  industry  where  used  as  an  extender  Preliminary  labo- 
ratory analysis  of  F.  cordifolia  at  the  University  of  South  Florida  gave  highfy 

variable  results  thought  to  be  related  to  the  different  ages  of  the  seeds  tested, 

further  complicating  the  use  of  Fcvilka  seeds  as  a  potential  commercial  oil 
source  (unpubhshed  data).  Although  Fevillea  as  an  oil  source  is  documented 
in  the  literature,  to  date  it  remains  a  genus  of  little  or  no  economic  importance. 

INFRAGENERIC  RELATIONSHIPS 

Jeffrey  (1962a)  recognized  two  genera  withm  the  subtribe  Fevilleinae,  Fevillea 
and  Anisosperma.  In  our  treatment,  Anisosperma  is  reduced  to  a  subgenus  of 
Fevillea.  Subgenus  Anisosperma  differs  from  subgenus  Fevillea  by  tlie  shape 
of  the  corolla  lobes,  the  character  of  the  median  adaxial  glandular  ridge  of  the 

staminate  petals,  the  congested  staminate  inflorescence,  the  lacl<  of  glandular 
calycine  squamellae  on  the  staminate  flowers,  and  the  fruit  shape.  However, 
with  the  presence  of  the  foliar  glands,  the  median  adaxial  glandular  ridge  on 

the  petals,  and  overall  similarity  in  fruit  and  seed  morphology  the  single  spe- 
cies of  subgenus  Anisosperma  is  easily  accommodated  in  Fevillea. 

Within  subgenus  Fevillea,  three  species  groups  can  be  distinguished  on 
the  basis  of  foliar  gland  characters.  The  first  group  consists  of  F.  pergamentacea 

and  F.  pedatifolia  which  have  conspicuous  petiolar  glands  and  inconspicuous 
laminar  glands.  The  others  are  characterized  by  having  laminar  glands  only. 
Of  these,  F.  cordifolia  and  F.  trilohata  have  glands  terminating  the  veins  on  the 
lamina  and  lack  basal  laminar  glands  wfiile  F.  moorei  and  F  hahiensishoih  have 
basal  laminar  glands  only. 

SYSTEMATIC  TREATMENT 

Fevillea  L,  Sp.  Pi.  1013. 1753.  Nhandiroha  Adan.,  Fam.  Pi.  2T39. 1763,  nom.  illegit. 
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T'lTli:  FcriUcd  trilo^xita  1-  Lectocypc  designated  b\'  ML,  C^Trcen  (,in  Sprague  et  al,  Norn,  l-rop, 

Hrii,  Bot,  l^O.  l'-)2'-)),  Tliis  leettHN'pilication  replaces  the  lectotype  of  l^cvillcii  coniijolui  L.  ol 
liiiiton  and  P.  Wilson.  (Sci.  Surv.  l\ii  lo  Rieo  6:270. 1925)  under  An.  lO.^bol  the  St,  1. ours  C. ode. 

/\iii,M),s|'e)  (11(1  SiK'a  Manso,  Hnuni,  Suhst.  Braz.  38. 18.36.  TYl'r::  Antsospcnnii  passijlora  (.Veil..)  SiUa 

Manso  |=f'e\'illi'((  pa^sijlora  Vcll.|. 

HyjHinthcia  SiK'.i  Manso,  Hnum,  Suhst,  Braz.  37.  1836.  TxrV:  Hxpuntlicyd  f^^napcva  Silva  Manso 
i-/-e\'il/f((  tiilolhiUi  I..1. 

Dioecious  vines  or  lianas;  Stems  sulcate;  tendrils  axillary,  sulcate,  distal  I  y  2~lid, 

coiling  both  above  and  belou'  the  bifurcation.  Leaves  alternate,  petiolate,  the 

blade  unlobed,  or  palmately  3-  to  7-lobed,  or  3-  to  5-foliolate,  with  glands  on 
the  leaf  margins  terminating  the  primary  lateral  veins  and/or  2  glands  at  the 

blade  base  or  on  the  petiole,  the  petiole  canaliculate,  sometimes  bearing  2  glands 

at  or  above  the  middle.  Staminate  in!  lorescenccs  paniculate  or  subumbelliform, 

many-l  kuvered,  bracteate;  flowers  short-pedicellate;  hypanthium  pedicel loid; 
calyx  lobes  5,  lused  to  the  petals  above,  not  completely  enclosing  the  petals  m 

bud,  with  a  glandular  calycine  squamella  on  each  calyx  lobe  at  or  near  the  point 

ol  lusion  with  the  petals  (except  in  F.  passifloni):  petals  .5,  fused  to  the  sepals 

below,  the  lobes  each  with  a  median,  adaxial,  uncinate,  t  lap-like  appendage  or 
a  slightly  raised  ridge  or  (in  F.  passi flora)  with  a  thick,  glandular  ridge;  stamens 

5,  equal,  free,  inserted  near  the  center  of  the  flower,  the  anthers  bilocular,  extrorse, 

dehiscing  longitudinally,  the  connective  with  an  adaxial  glandular  protuber- 

ance or  projection;  pollen  prolate,  18-22  |j  in  length,  tricolporate,  coarsely  striate. 
Pistillate  I  lowers  solitary  or  in  pairs;  hypanthium  deeply  cupular;  sepals  and 

petals  as  in  the  staminate  flowers  or  sometimes  the  petals  differing  in  shape; 

ovary  partly  inferior,  3-locular,  the  styles  3,  free,  outwardly  curved,  the  stigmas 
reniform,  capitate,  the  ovules  pendulous,  usually  4  in  each  locule.  Fruit  globose, 

gourd-like  with  a  thick,  fleshy  rind,  zonatc  abo\'e  the  middle  with  the  hy- 

panthium lip  scar  or  non-zonate,  indehiscent  or  rarely  circumscissile  dehiscent 
along  the  hypanthium  lip  scar;  seeds  large,  orbicular,  somewhat  compressed, 

the  seed  coat  consisting  of  a  thick,  spongy,  aeriferous  inner  layer  surrounded  by 

a  thin  woody  layer,  and  an  outer,  usually  non-persistent  layer,  the  lateral  surface 

smooth  or  striate-\'crrucose,  the  outer  edges  smooth  or  tuberculate,  the  inner 
kernel  disk-like.  cmIv 

Two  subgenera  are  distinguished  as  loUows: 

1.  Corolla  lobes  of  the  staminate  flowers  suborbicular,  the  base  cutieate,  with  a  me- 

dian adaxial  uncinate  appendage  or  sharply  defined  ridge;  glandular  calycine 

squamellae  present  between  the  petals  and  the  calyx  lobes;  staminate  flowers  in 

spreading  panicles;  fruit  subglobose,  zonate  above  the  middle,  the  apex  rounded 

  subg.  Fevillea 

1.  Corolla  lobes  of  staminate  flowers  oblong-hastate,  the  base  with  a  median  adaxial 

glandular  ridge  broadening  downward;  glandular  calycine  squamellae  absent; 

starninate  flowers  in  congested  panicles  or  subumbelliform;  fruit  ovoid  to  oblong, 

not  zonate,  the  apex  short-apiculate   subg.  Anisosperma 
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Fevillea  subgenus  Fevillea 

Fevillea  section javT Ha  M.  Roem.,  Fam.  Nat.  Syn.  Monogr.  2:116. 1946.  Typh:  Fevillea  jtmlla  Kunth 

[^Fevillea  cordifolia  L.]. 

Staininate  inflorescences  paniculate;  glandular  calycine  squamellae  present; 

corolla  lobes  suborbicular  with  a  median  adaxial  uncinate  appendage  or  slightly 

raised  ridge.  Fruit  subglobose,  zonate  above  the  middle,  the  apex  rounded. 

1.  Leaves  pedately  3-to  5-folioiate    F.  pedatifolia 
1.  Leaves  lobed  or  unlobed,  but  not  pedately  foliolate. 

2.   Leaf  blade  without  glands  at  the  base  or  on  the  petiole,  with  marginal  glands 

terminating  the  veins. 

3.  Leaf  blade  with  angled  or  rarely  with  rounded  lobes,  the  marginal  glands 

inconspicuous;  staminate  flowers  with  the  hypanthium  densely  stipitate- 

glandular  pubescent,the  pedicel  with  non-glandular  trichomes   F.trilobata 
3.  Leaf  blade  unlobed  or  occasionally  with  rounded  lobes,the  marginal  glands 

conspicuous;  staminate  flowers  with  the  hypanthium  and  pedicel  variously 

pubescent  but  not  as  above    F.  cordifolia 

2  Leaf  blade  with  glands  at  the  base  or  on  the  petiole,  with  or  without  marginal 

glands  terminating  the  leaf  veins. 

4.  Leaves  with  glands  only  at  the  blade  base,  without  marginal  glands  terminat- 
ing the  leaf  veins  of  the  blade. 

5.  Staminate  flowers  3-5  mm  wide;  leaves  drying  reddish-brown,  the  blade 

with  a  conspicuous  uncinate-ciliate  margin    F.  bahiensis 

5.  Staminate  flowers  1 5-20  mm  wide;  leaves  drying  green,  the  blade  with  a 

smooth  margin    F.  moorei 

4  Leaves  with  glands  either  at  the  blade  base  or  on  the  petiole,  also  with  mar- 

ginal glands  terminating  the  veins  of  the  blade. 

6.  Leaves  with  glands  at  the  blade  base    F.  pergamentacea 

6.  Leaves  with  glands  on  the  petiole   F.  pedatifolia 

Fevillea  bahiensis  G.  Robinson  &  Wunderlin,  sp.  nov.  (Fig.  l).  Type:  brazil,  bahia: 
8  km  to  the  N  of  Ubaitaba  on  BR  101, 16 Jun  1972,  do$  Santos  2307  (holotypE:  CEPEC;  ISOTYPE:  K). 

Species  haec  a  Fevillea  moorei  Flock,  i.  differt  floribusstammatisminoribus,  ioliis  in  siccitate  badiis 

uscjue  atrobrunneis  marginibus  uncinato-ciliatibus. 

Vine  or  liana;  stem  glabrous  to  lightly  appressed  golden  brown-pubescent;  ten- 

drils glabrous  to  lightly  pubescent.  Leaves  unlobed,  the  blade  ovate,  (2.5-)6.5- 

10.5(12)  cm  long,  (3.5-)5.5-9  cm  wide,  membranaceous,  drying  dark  brown  to 

reddish  brown,  5-nerved,  the  apex  acuminate,  the  base  cordate  to  truncate,  the 
margin  entire,  with  two  irregularly  shaped  glands  at  the  base  near  the  petiole, 

the  upper  and  lower  surfaces  glabrous  or  with  scattered,  appressed,  golden 

brown  trichomes,  these  usually  denser  along  the  leaf  veins,  the  margin  unci- 

nate-ciliate, the  petiole  (1.5")3.5^5  cm  long,  glabrous  to  lightly  pubescent.  Stami- 
nate flowers  in  a  paniculate  inflorescence  on  reduced  subterminal,  lateral 

branches,  the  branches  subtended  by  a  reduced  leaf;  pedicel  1.5-2  mm  long, 

glabrous  or  sparsely  pubescent;  bracts  linear,  ca.  1  mm  long;  hypanthium  1.5-2 

mm  long,  lightly  golden  brown-pubescent;  calyx  shallowly  cupular,  the  lobes 
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f\fi.^.Fevilleabahiensis.^.  Habit,  staminate  inflorescence  (dos  Santos  2307).  B.  Staminate  flower  (dos  Santos  2307). 

up  r(i  1.")  mm  loiiu,,  1  mm  wide,  glabrous  to  sparsely  pubescent  abaxially,  the 
margm  entire,  the  apex  rounded,  with  scattered  stipitate  glands,  with  a  glan- 

dulai-  calycine  squamella  at  or  near  the  point  of  lusion  with  the  petals;  petals 

suborbicular,  2. "5-3  mm  long,  ca.  1.5  mm  wide,  cream-colored,  the  margin  en- 
tire, the  median  adaxial  ridge  slightly  raised;  stamens  1-L5  cm  long,  the  an- 

thers ca.  0,25  mm  long,  slightly  longer  than  wide,  the  lilamcntsca.0.5mm  long. 

Pistillate  flowers  solitary;  calyx  deeply  cupular,  the  lobes  ca.  1.5  mm  long,  ca.  1 

mm  wide,  dark  bi-own,  fleshy;  petals  strap-shaped,  ca.  2  mm  long,  ca.  1.5  mm 
wide,  cream-colored.  Immature  Iruit  subglobosc,  2-4  cm  long  and  wide,  the 
surlace  smooth;  mature  Iruit  not  seen. 

Disirihui\o)\  and  C{()/(\^v.— b.ndemic  to  Brazil  m  southern  Bahia. 
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Additional  specimens  examined.  BRAZIL.  Bahia:  Nova  Esperanija,  Sao  Lourengo,  32  l<m  W  of 

Wenceslau  Guimaraes,  26  Jul  2001,  Maitoi-Silva  el  a\.  4479  (NY);  Ramal  da  Torre  da  Embratel,  en- 
trance 15  km  from  the  Ubaitabe/Itacare  Road  (BR  654),  5.8  km  from  the  entrance,  6Jun  1978,  Mori  & 

dos  Santos  10135  (CEPFC,  K,  NY);  km  3,  Urucjuca-Taboquinha  highway,  19Jun  1972,  dos Santos  2316 
(CEPEC);  access  road  to  Torre  da  Embratel,  entrance  to  the  right  of  road  to  Ubaitabe/ltacare  (BR 

654),  24  Sep  1977,  dos  Santos  3130  (CEPEC,  K);  Almadina  Mata  da  Serra  Pancadinho,  10  Mar  1971, 
Pi  n  h ei  ro  2076  (CEPEC,  K). 

Fevillea  hahiensisis  most  similar  and  probably  most  closely  related  to  Fevillea 

moorei  of  Guyana  Amazonian  Brazil.  Both  species  have  glands  only  at  the  base 

of  the  leaf  blade.  Fevillea  hahiensis  differs  by  having  smaller  staminate  Ilow- 
ers  (petals  2,5-3  mm  long  vs.  ca.  1  cm  long  in  F.  moorei)  and  the  leaves  drying  a 
dark  reddish  brov^n  and  with  conspicuous  uncinate-ciliate  margins. 

Fevillea  cordifolia  L.,  Sp.  Pi.  1013.  1753.  (Fig.  2).  Fevillea  scandens  L„  Sp.  PL  ed.  2. 1457. 

1763.  nom.  iUegit,  Nhandiroha  scandens  Descourt.,  El.  Med.  Antilles,  index  66  [t.  198).  1829, 

nom.  illegit.  Nhandiroha  cordifolia  (L.)  Kuntze,  Revis.  Gen.  Pi.  E257. 1891.  Fevillea  cordijolia 

L.  var.  typica  Stehle.  M.  Stehle,  &  Quentin,  El.  Guadeloupe  2(3):133. 1949,  nom.  inadmiss.  Type: 

"Habitat  m  America  Calidiore"  (lf.CTOTYPE:  "Nhandiroba."  Plumier,  Pi.  Amer  20,  t.  27.  1703). 
Lectotypified  by  C.Jeffrey,  (in  C.E. Jarvis  et  al,  eds.  Regnum  Veg.  127:47. 1993). 

Fevillea  hederaceaPoir.in  Lamarck,  Encycl.  4:418. 1798.  Fevillea  cordijolia  [var.]  hederacea  (Poir.) 

Cogn.,  m  Alph.  de  Candolle  &  C.  de  CandoUe,  Monogr.  Phan.  3:943. 1881.  TYPE:  "On  la  cultive 

au  jardm  des  plantes.  Elle  est  onginaire  de  l'Americ(ue  (vs.)"  (holotype:  P?,  n.v). 
Fevillea  javilla  Kunth,  m  1-Iumboldt,  Bonpland,  &  Kunth,  Nov.  Gen.  Sp.  2:124.  1817.  Type:  CO- 

LOMBIA. Bolivar:  Turbaco,  Hum  hold  (&■  Bo  up/a  nd  1403  (holotype:  P  n.v  [microfiche  UX,  6209 
39:111.  71). 

Fevillea  karstenii  Cogn.,  in  Alph.  de  Candolle  &r  C.  de  Candolle,  Monogr.  Phan.  3:943.  1881. 

Nhandiroha  karstenii  {Cogn.)  Kuntze,  Revis.  Gen.  PI.  1:257. 1891.  TYPE:  VENEZUELA.  Distrito 

Eederae:  Capaya,  near  Caracas,  Karsten  s.n.  (tiOLOTYPE:  VV,  n.v;  photo  ex  W:  F,  MO).  The  type 

sheet  contains  a  mixed  collection  of  F.  covdifolia  and  probably  Selysia  prunifera  (Poepp.  & 

Endl.)  Cogn.  The  material  of  the  latter  m  the  lower  left  portion  of  the  sheet  is  excluded. 
Fevillea  tnloha  Sesse  &  Mocino,  EL  Mexic.  ed.  2.  231. 1894.  TYPE:  MEXICO,  n.v 

Siolmatra  mexiae  Standi.,  in  J.E  Macbnde,  Publ.  Eield  Mus.  Nat.  Hist.,  Bot.  Ser.  13(6):329.  1937. 
Type:  PERU.  Loreto:  left  bank  of  Rio  Marafion,  above  Rancho  Indiana,  110  m,  22  Jan  1932, 

Mexia  6406  (hOI.OTYPE:  F;  photo  ex  F:  E;  ISOTYPF.S:  BM,  K,  MO,  NY,  U,  US). 

Fevillea  uncipetala  Kuhlm.,  Arch.  Jard.  Bot.  Rio  de  Janeiro  4:365. 1925.  Type:  BRAZIL.  P/\RA:  Rio 
Branco  de  Obidos,  Castanhal  Grande,  4  Nov  1919,  Ducke  s.n.  (RB  15924)  (holotype:  RB,  n.v; 

ISOTYPE:  B,  destroyed;  photograph  ex  B:  H  MO,  NY,  US). 

Vine  or  liana;  stem  glabrous  or  lightly  to  densely  pubescent  or  tomentose;  ten- 
drils glabrous  to  lightly  glandular-pubescent.  Leaves  with  the  blade  unlobed 

or  occasionally  3-  to  5-lobed,  suborbicular  to  cordate,  (4-)7.5-13(-18)  cm  long, 
(2.5-)5-12(-19)  cm  wide,  membranaceous  or  coriaceous,  5-nerved,  the  apex 
acute,  the  base  cordate  to  truncate  or  rarely  rounded,  the  main  lateral  veins 

terminating  in  small  irregularly  shaped  glands,  the  upper  and  lower  surfaces 

glabrous  to  densely  pubescent,  the  petiole  (2-)3-7  cm  long,  glabrous  or  pubes- 
cent. Staminate  flowers  in  a  paniculate  inflorescence  on  reduced  subterminal, 

lateral  branches,  the  branches  subtended  by  a  glandular  bract  0.5-4  mm  long; 
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FiG.2.  Fevillea  cordifolia.H.  Habit,  staminate  inflorescence  (lenf  J28S).  B.  Staminate  flower  [Klug  W90)X.  Fruit  (Huashikat 

W78).D.See(i{Huashikat  W78). 

pedicel  2-4  mm  long,  glabrous  to  densely  pubescent;  bracts  linear,  glandular, 

ca.  0.5  mm  long;  hypanthium  3-4  mm  long,  glabrous  to  densely  pubescent;  ca- 

lyx shallowly  cupular,  the  lobes  1-2. "5  mm  long,  1-1.5  mm  wide,  obtuse  or 

rounded,  densely  to  sparsely  glandular-pubescent,  the  margin  entire,  the  apex 
rounded,  with  a  small  glandular  calycine  squamella  protrudmg  from  each  se- 

pal at  or  near  the  point  ol  fusion  with  the  petal;  petals  suborbicular,  3.5-5  mm 

long,  2.5-4  mm  wide,  white,  whitish  green, cream-colored,  light  brown,  pink  or 
pinkish  orange,  dark  red,  or  reddish  purple,  the  margin  undulate,  the  median, 

adaxial  ridge  with  an  uncinate  appendage;  stamens  ca.  1  mm  long,  the  anthers 

ca.  0.5  mm  wide,  slightly  longer  than  wide,  the  filaments  ca.  0.5  mm  long.  Pis- 
tillate I  lowers  solitary  or  in  pairs;  calyx  deeply  cupular,  the  lobes  suborbicular, 
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ca.  3  mm  long  and  wide,  pustulate,  fleshy;  petals  oblong,  ca.  5  mm  long,  ca.  3.5 

mm  wide,  cream-colored,  the  median  adaxial  appendage  slightly  raised,  with  2 
small  suborbicular  glands  on  each  side  of  the  ridge  at  the  base.  Fruit  subglobose, 

gourd-like,  f  0-f  2  cm  m  diameter,  10-16  cm  long,  the  surtace  pustulate,  mottled 
green,  zonate  above  the  middle  with  the  hypanthium  lip  scar  and  marked  at 

the  apex  by  a  raised  triradiate  line;  seeds  orbicular,  compressed,  1-2,5  cm  thick, 
4-6(-7.5)  cm  wide,  the  lateral  surface  ol  the  woody  layer  striate-verrucosc  or 
pustulate,  with  the  outer  edges  smooth  or  occasionally  tuberculate,  the  tubercles 

2-3  mm  long. 

Distribution  and  ecology.— Southern  Mexico  east  to  Puerto  Rico,  south 
through  Central  America,  and  into  South  America  to  Bolivia.  A  canopy  plant 
of  wet  forests  from  sea  level  to  1,700  meters. 

Selected  specimens  examined.  MEXICO.  Guerrero:  Acapulco,  1894-1895,  Falmcr335  (MO),  GUATE- 

MALA. Sacatcpcquez:  near  Antigua,  1500-1600  m  (cultivated,  found  in  market),  Nov  1938-Feb  1939, 

Skuiclley  63809(F),  NICARAGUA.  Rio  San  Juan:  1  km  i;  of  the  village  of  Sabalo,  11°02'N,  84°29'\V,  50 
m,  6  Sep  1985,  Moreno  26249  (MO);  between  Pueblo  de  San  Juan  del  Norte  Nuevo  and  La  Casa  de 

Ramon  Castillo  Viajando  by  San  Juanillo,  ]0°55'N,  83°49'W,  0-100  m,  7  Jul  1994,  Rueda  ct  al.  /S,39 

(MO);  Rio  Pigibaye,  18  Feb  1995,  Rucda  cl  al.  3199  (MO);  Rcserva  Indio-Maiz,  along  Rio  Indio,  11°0(VN. 

83°58'W,  5-20  m,  19  Sep  1998,  Rucda  ct  al  SS22  (MO),  Rivas:  iski  Ometepe,  Volcan  Maderas.  I  iacicnda 

"La  Argentina,"  IP27'-28'N,  85°3rw,  700-900  m,  15Jun  1984,  Rohkto  864  (MO);  "Las  Cuchillas."  Isla 

Ometepe-Volcan  Maderas,  1P27'N,  85°28'W,  400-800  m,  2  Jun  1985,  Robleto  1972  (MO),  Zelaya:  Cano 

Monte  Cnsto,  "La  Grupera,"  11°33'N,  87°48'W,  ca  10  m,  4  I'eb  1982,  Moreno  &■  Sandino  J4743  (MO, 
NY).  COSTA  RICA.  Heredia:  Fmca  La  Sclva,  OTS  iicld  station  on  the  Rio  Puerto  Vicjojust  F  ol  its 

junction  with  the  Rio  Sarapiqui,  24  Mar  1980,  Hammcl  8251  (MO),  Limon:  Tortuguero-Sierpe  basin, 

near  Rio  Sierpe  and  Rio  Penetencia,  10°32'40"N,  83°32'50"W.  20  m.  21  Jan  1997,  Hammd  &Grayum 
20720  (MO);  RioJimenez,  18  Mar  1973,  Lcnl  :]288{Y,  UO):  Cordillera  de  Talamanca,  Reserva  Biologica 

Hitoy  Cerere,  road  between  Estacibn  de  la  Reserva  and  Cerere,  9°40'20"N,  83°0L35"W,  100  m,  23  Feb 
1989,  Herrcra  &  Chacon  2434  (MO),  Puntarcnas:  Peninsula  de  Osa,  Fstacion  de  Oro,  along  the 

Aquaduct,  08°42'00"N,  83°29'10"W,  150  m,  10  Feb  K)9(i,  An[^uio  517  (MO,  NY);  Peninsula  de  Osa,  La 

Palma,  Guadalupe,  Fmca  de  Ffram  Gonzalez,  08"38'30"N,  83°28'00"W,  50  m,  17  Aug  1993,  Aquiiar 

2U9  (MO);  Peninsula  de  Osa.  Rancho  Quemado,  road  to  Draque,  08°42'00"N,  83°33'00\V,  100  m,  30 

Jan  1991,  Nielsen  895  (MO);  Valle  de  Goto  Colorado,  08°46'00"N,  83°15'00"W,  100  m,  25  Jun  1993, 

Quesada  &  Se^ura  705  (MO);  Playa  San  Josecito,  Peninsula  de  Osa,  08°37'00"N,  83°44'00"W,  10-100 
m,  10  Dec  1993,  Qitcsada  ct  al  848  (MO);  Valle  de  Goto  Colorado,  shore  ol  Rio  Fsquinas,  mouth  ol  Rio 

Esquinas,  08°44'00"N,  83°20'00"  W,  30  m,  17  Dec  1993, 5ct;ii  ya  ct  a  1 255  (NY);  Forest  de  Santo  Domingo 
de  Golfo  Dulce,  Mar  1896,  Tonduz  10078  (BR),  San  Jose:  Cordillera  de  Talamanca,  Las  Nubes,  Fstacion 

Santa  Flena,  09°23'30"N, 83°36'30"W,  1 150  m,  14  Feb  1996,  Aljaw  477 (MO),  PANAMA.  Chiriqui:  Burica 
Peninsula,  Rabode  Puerco,  8  km  along  road  \V  from  Puerto  Armuelles,  150  m,  19  Feb  1973,  Buscv  440 

(F  MO,  NY,  USF),  Colon:  Barro  Colorado  Island,  100  rn  S  of  Zetek  Trail,  600  m,  26  Aug  1970,  Cmal 

11918 (_¥.  MO,  NY,  USF),  Darien:  Rio  Sabana,  above  Santc  Fe,  14  Sep  1967,  Duke  14107 (MO),  Los  Santcs: 

17,8  mi  S  of  Macaracas,  ca,  300  m,  25  May  1967,  Burch  1605  (MO),  Panama:  12,4  km  F  of  Canita,  10  Oct 

1975,  Withenpoon  8704  (MO),  CUBA.  Oricnte:  Bayate  at  RioJagua,  4  May  1919,  Ukman  9613  (G,  K,  NY 

US). JAMAICA.  Portland:  gorge  of  the  Swift  River  at  Eden,  0.5  mi  N  of  Paradi.se,  ca,  30  m,  19  Mar  1956, 

Proctor  JJ87i  (MO),  St.  Andrew:  Hope  Gardens,  29May  1902,  Harris8381  (BM,  NY),  St.  Ann:  cave  near 

St,  Anns  Bay  Dec  1873,  Purdie  ,s.n.  (K),  St.  Mary:  Wappmg  Stairs,  N  side  of  Guys  Fiill,  20  Mar  1960, 

Proctor  20713  (NY),  St.  Thomas:  near  Dove  Hall,  10  Feb  1850.  Alexander s.nXK,  NY),  HAITI.  Massif  du 

Nord,  Le  Borgne,  edge  of  RiviPre  du  Borgne,  f2  Sep  1925,  Ekman  4851  (US),  DOMINICAN  REPUBLIC. 
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LI  Scibo:  Cordillera  Oriental,  ea.  (i-8  km  S  ol  Miches-Las  Lgunas  dc  Nisibon  I  ligiiwa)',  on  road  to 

Batey  Arroyo  Santiago,  basin  ol  iiio  Yeguada  (S  ol  Miches),  I8°55'N,  69°04'W,  80-100  m,  28  Jun  1990, 

Zanoni  &j\i)icncz  44(ii)'-)  IMO).  La  Vega:  Jarabocoa,  Moiiabao,  Los  Calabazos,  Arroyo  Lrio  entrance, 

19°4'23"N,  70°43'34.(VVV,  ca.  774  m,  19  Mar  2001,  (hoski  &■  Sahoy'io  299  (NY).  PLILRTO  RICO.  Along 
road  between  L'tuado  and  .Adjuntas,  km  40,  2  Feb  I W7,  Accycdo  &  An^^eU  94i9  (NYJ;  Bayamon.  31 

Mar  1885,  Suucuis  ̂ W6  IBM,  BR,  G,  K,  M,  NY  CS).  COLOMBIA.  Amazonas:  Loreto-Yact:i  River,  ca.  100 

ni.Sep  K)4ei.5(li  idles  c''-'H/(itfo8.53.5UK).Antioqiiia:  nc.ir  Rio  Leon  ca.20-30  km  upslream  and  Sol  the 

river  mouth  ca.  15  km  W  ol  Cdiigorodo,  ca.  7°45'N,  75°50'W,  ca.  100  m,  14  Mar  I902,  l-cddcma  1907 

IN"!') ;  Mtirri  la  Bl,in(.|uita,  Rio  Murri,  06°35'N,  76°50'W,  960  m,  28  Feb  1992,  (.c/i(  r\ct  al  7.5799 (MO); 

km28.8,Nutibara4,aBlaiu]iiitaroad,0b°40'N.76°27'\V,  1020m,5Nov  1988,  Zci/ii.,  in  el  d/.  7172  (MO), 

Ailantico:  Barranqiiilla  and  \'icinity,  Jan  1934.  lilids  //7.'>  (F  LLS).  Bolivar:  N'icmity  ol  Turbaco,  Nov 

F)20,  llciihcito  469  (L.  LLS).  Choco:  Rio  San  Juan,  Qucbrada  del  Taparal,  5-20  m,  30  May  1946, 

(.■mjnL\i(.sc(s2l504(F);  Rn)  t.hintado,  1-2  i/L  hrs.abovel.a  Nneva,  6  Feb  1967,  Diilv'c  9865  (NY);  right 
bank  ol  Rio  Baiulo.  c.i.  18.5  km  upstream  ol  estuar\'.  between  estuar\'  ol  Qucbrada  Roixiuera  and  the 
sawmill  Porquera,  ca.  5  m,  6  Feb  1967,  Vuchf&  Zdiiclhi  21791  (NY)  Cundinamarca:  Sierra  de  Subia.  6.6 

km  N  of  Caimaca  .ilong  road  to  Viota,  1700  m,  22  Jun  1972,  Bayclay  ct  al  3521  (US).  Magdalena:  Santa 

Marta,  5  nn  Sol  Cienaga,  near  sea  level,  12  Sep  1898-189Q,  Smith  I607(BM,  BR.  F  G.  MO.  NY,  US). Meta: 

Scrramade  la  Macarena,  Plaza  Bonita,  bank  ol  RioGuejar,  400  m,  14  No\-  194*-).  I'hiiipsoii  ct  al  1423 (F 

BM,  US).  Putamayo:  Frontcra  C.olombia-Fcuatoriana.along  RioSan  Miguel,  at  moLithol  the  Rio  Cone  jo, 

!00  m,  9  Ucc  1940,  (,iki(  ixcasas  10915  (US);  San  Antonio,  Alto  Campucana  path,  Finca  La  mariposa, 

1350-1420  m,  0L42'N,  76°38'W,  10  Apr-1  May  1994,  Fernandez  et  al  10745  (NY).  Vaupes:  Rio 
Guayabero,  240  m,  8  Nov  19  34  Cualraasas  7499  (US),  VENEZUELA.  Apure:  Reserva  Forestal  San 

Camilo,  vicmit}-  ol  CJnrocoa.  '^'-10  km  EolCa.scno.San  Camilo(El  Nula),  200  m.  1  .Ajir  b)68,  Slcvcrtiui/  /c 
et  al.  101665  (MO,  N  Y  j.  Aragua:  Parque  Nacional  Flenri  Piitier.  Fstacion  Biologica  de  Rancho  Grande, 

6  lun  1987,  Rojas  &  Rojas  3617  (MO.  NY);  Parque  Nacional  1  lenry  Pittier,  between  trail  up  Periquito 

.ukI  Fila  dc  Periquito,  along  upper  slopes  of  tributar\-  to  Qucbrada  PYilo  Vaco  on  side  towards  Lago 

Valencia,  opposite  Rancho  Grande  Biological  Station,  I  300-1400  in,  25  Oct  1961,  Stevennaih  89886 

(L,  NY,  (IS).  C.arab«)bo:  Rio  Moron,  F ol  Moron,  10°17-18'N, (i8"10-16'W, 0-50  m, 20-21  Jul  1991,  Diaz& 
Jimenez  487  (MO).  Delta  Amaeuro:  between  La  Margarita  and  Puerta  Miranda,  Rio  (Aire,  80-100  m, 

26  Ncn'  1960,  Steyeiinark  87780  (NY,  US);  Rio  Acurc,  29  |an  1980,  IruiiUo  &■  Sulhavan  162.34  (MO). 

Distrito  Federal:  I  lacicnda  Chichiriviche,  ca.  300  m,  Jul  1958,  Ari.s(c^4,'iticlci  3225  (NY.  US),  Mcrida: 

0.5-2  km  above  dam  site  on  RioGuaimaral,  7°45'N,  7U29'\\'.  15  Mar  \9S].  Liesner &'  Gonzalez  10637 

(MO).  Miranda:  Carretcra  Santa  Teresa-Guatopo,  ca.  300  m.  4  Jun  1959,  liujiUo  4H9  (US).  Yaracuy: 

Sierra  de  Aroa,  2  Jul  1953.  Avisle^^idela  &  Pannier  185-i  (NY).  Zulia:  ca,  5  km  SSF  of  Destacamento 

Guasare  No.  I  (La  Yolanda).  10'52'IO"N,  72°29'30"W.  250-350  m.  16  Nov  1982,  Buntini;  et  al  12420 
(NY);  8  km  from  San  Jo.se  dc  Los  Altos  on  road  to  Cano  Colorado,  390  m,  27  Nov  1977  Jeffrey  &  Trujillo 

2396  (F  K,  MO);  6  km  W  ol  main  road  and  2  km  S  of  Rio  Catatumbo,  09°6'N,  72°42'W,  ca.  20-100  m, 

20  M.ir  U)82,  Liesner  &•  Gonzalez  l.3347(MO,  NY).  ECUADOR.  Morona  Santiago:  Fl  Centro  Shuar 

Rampants,  Rio  Kankaim  (Cangaime),  02°47'S,  77L3(VW,  H10  m,  10  Sep  1985,  Warush  RBAE85  (NY). 
Napo:  5  km  SF  of  Las  Sachas,  300  m,  13  Apr  1985,  Baker  et  al  5995  (NY);  Parroquia  Durcno,  indig- 

enous Cofan-Dureno  community  O0'-''02'S.  76°42'W,  350  m,  29-31  Dec  1987,  Ceron  &  Ceron  3107  (MO. 

NY);  Estacion  Biologica Jatun  Sacha.  Rio  Napo,  8  km  F.  ol'  Misahualli,  01  °04'S,  77"36'W,  450  m,  22  Oct 

1988,  CcnincS'igua^o  55 10  (MO);  Hollin-Loreto-Coca  highway  between  Avila  and  Rio  Pucuno,00°39'S, 

77°22'W,  800  m.  10  Dec  1987,  Geron  et  al  2871  (MO,  NY);  Parque  Nacional  Yasuni,  along  Maxus  road 

and  pipeline  construction  pn')]cct,kin  54-54,1 3-16  .Sep  1993,  Di  J?  436 (MO,  USE);  km  2,  newCotundo- 

Coca  highway  1 1 30  m,  5  Aug  1984,  Dodson  et  al  1,5057 (MO);  Coca-Auca  oilfields  road,  km  53,00°50'S, 

76°52'W,400m,20Augl979,Jc(rt;mi//(K'v'6:,)c/l,U97IO(NYUS);Maxusroad,km  l.8,00"27'S,76°38'W, 

21  Sep  1997.  K/i(^^tic/n/  el  al.  617  (NY);  Parque  Nacional  Yasuni,  Anangu,  along  Rio  Anangu  near  junc- 

iion  with  Rio  Napo,  0°3I'S,  76"23A\'',  ca.  270  m,  16  Jun  U)82,  Lufcv/i  el  al8498(.U\y.  near  NW  corner 
ol  Lake  Limoncocha,  Sep  U)64,  Klewbray  69951  (MO);  along  Rio  Indillama,  tributary  of  Rio  Napo, 
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Comuna  Pompcya,  00°30'S,  76°40'W,  220  m,  5  Dec  1992,  Ncillct  al.  10192  (MO,  NY);  right  bank  of  Rio 

Nape.  8  km  f  rom  Puerto  Misahualli,  01°04'S,  77°37'W,  450  m.  7-16  Sep  1988,  Palacios 3006  (MO,  NY); 

Codo  Sinclair,  00°08'5.  77°27'W,  650  m.  16-20  Sep  1990,  Palacws  5719  (MO);  Rio  Huataraco,  to\\-arcls 

Ishpano,  00°44'S,  77°23'W,  700  m,  30  Nov  1992,  Palacios  10510  (MO,  USF);  6  km  N  of  Shushufindi, 

towards  Dureno. 0°1 0'S,  76°40'W,  450  m,  23  Sep  1985, Pa lacios et  al. 829 (MO);  Dureno on  Rio  Aguarico, 
2Jul  1966,  Pinklcy  103  (MO);  Yusuni  National  Park,  along  Maxus  road  and  pipeline  construction 

project,  km  21,  00°33'S,  76°3rw,  250  m,  24  Jul  1994,  Pitman  646  (MO,  USF);  20  km  N  of  Coca, 

Palmoriente  property,  00°20'S,  77°05'W,  250  m,  3-21  Nov  1989,  Rubio  332  (MO,  NY).  Pastaza:  ARCO 

oil  well  Villano  2, 01°25'S,  77°20'W,  400  m,  1-18  Dec  1991,  Hu rlado  2908 (MO);  Petro-Cafiada  highway 
under  construction.  Via  Auca,  115  km  S  of  Coca,  5  km  5  of  Rio  Tigunio,  01°I5'S,  76°55'W,  320  m,  1-6 
Mar  1989,  Zak  4135 (MO).  Pichincha:  Santo  Domingo  de  los  Colorados,  800  m,  10  Aug  1945,  So/is  J0928 

(F),  Carchi:  Reserva  Indigena  Awa,  Parroquia  lobar  Donoso,  sector  El  Baboso,  78°20'W,  00°53'N,  1600 
m,  3  Oct  1991,  Ruhio  &  Talcuz  295  (MO,  USF).  PERU.  Amazonas:  S  of  Huampami  across  Rio  Cencpa, 

700-900  lu,  27  Dec  1972,  Berlin  716  (MO);  Rio  Santiago,  Canton  de  la  Quebrada  Caterpiza,  1  km  Irom 

community  of  Caterpiza,  200  m,  11  Sep  1979,  Hiiashical  552  (MO.  USF);  Yamayakat  Brosque,  04°55'S, 

78°19'W,  320  m,  16Jan  1996, Jaramillo  et  al.  881  (MO).  Huanuco:  vicinity  of  Tingo  Maria  Insupte,  670 
m,  16  Aug  1961,  Schunke  5645  (F  US).  Lorcto:  Flor  dc  Yarina-Rio  Samiria,  20  Oct  1982,  Ayala  et  al 

3922  (NY);  Explorers  Inn,  Rio  Amazonas  near  Indiana,  03°3OS,  73°03'W,  130  in,  20  Feb  1988,  Gent  ry 
e(  al.  61736  (MO);  Santa  Rosa,  lower  Riollnallaga  below  Yurimaguas,  ca.  135  m,  1-5  Sep  1929,  KiUip&' 
Smith  28720  (NY);  Balsapuerto,  ca,  220  m.  May  1933,  Klu^.}090  (BM,  F  G,  MO,  NY,  US);  Quebrada  de 

Tamishaco above  Tamishaco, 7  Nov  1978,  Rimachi  4046 { MO);  Florida, 8 Feb  1980,  Ri machi4856 (NY); 

Rio  Itaya,  highway  to  San  x'\ntonio.  near  Venezia,  90  m,  21  .Sep  1994,  Rimachi  11120  (NY);  Bosque  Na- 

cional  de  Iparia,  along  the  Rio  Ucayah  near  Iparia  (80  km  at  the  confluence  with  Rio  Pachitea),  250- 

300  m,  23  Aug  1968,  Schunke  2670 (NY);  San  Antonio,  Rio  Itaya,  04°10'S,  73"20'W,  150  m,  13  Dec  1982, 

Vdsquez  &]aramillo3597(MO);Codra  Pastor,  Isla  Padre,  03°45'S,  76°10'W,  116  m,  21  Dec  1982,  Vchqucz 

el.  al.  3683  (NY);  Indiana,  Explorama  Inn,  03°30'S,  73"05'W,  108  m,  12  Apr  1992,  Va^auez  el  al.  18213 
(MO).  Madre  dc  Dios:  Parque  Nacional  del  Manu.  Cocha  Cashu  Biological  Station,  21  Aug  1976,  Fo.sfcr 

&Augspurgev3394  (K,  MO,  NY,  US);  Cocha  Cashu  Camp,  Parque  Nacional  de  Manu,  along  Rio  Manu, 

380 m,  22  Oct  1979,  Gentry  et  al.  27i6/  (N  Y);  Cuzco  Amazonico  Lodge,  15  km  NE  of  Pticrto  Maldonado, 

12°35'S.  69°03'W,  200  m,  18Jun  1990,  Nunez  12192  (MO);  Las  Piedras,  Cusco  Amazonico,  Rio  Madre  de 

Dios,  12°29'S,  69°03'W,  200  m,  13  Aug  1991, 1,  mand  1997  (MO),  San  Martin:  Valley  of  San  Martin,  E  of 
Tarapoto,  Funde  de  San  Isidro  near  Codo  Creek,  1000  m,  15  Aug  1937,  Behhaw  3230  (NY);  Pongo  de 

Cainarachi,  Rio  Cainarachi,  tributary  of  Rio  Huallaga,  ca.  230  m,  Sep-Oct  1932,  Klug2749  (BM,  F  G, 

MO,  NY,  US);  Rioja-Pomacochas  road,  below  Vencereiuos,  ca.  20  km  NW  ol  Rioja,  05°45'S,  77°38'W, 

1600  m,  8  Feb  1984,  Gentry  &  Smith  45128  (MO);  above  Chazuta,  W  of  Quebrada  Chazuta.  06°34'S, 

76n2'W,  200-300  m,  28  Aug  1986,  KjKjpp 8(77 (NY);  W  of  Nueva  Aspusana  (2  hrs down  Rio  Huallaga 
from  La  Roca).  8  Aug  1962,  Mathias  &  Taylor  6116  (MO);  Fundo  La  Campina,  2  krn  below  Tocache 

Nuevo,  right  bank  of  Rio  Huallaga,  ca.  400  m,  23  Aug  1969,  Schunke  3377  (NY);  Tananta  (left  bank  ol 

Rio  Huallaga),  6  Oct  1970,  Schunke  4479  (NY);  Nueva  Union  below  Puerto  Huicte  (right  bank  ol  Rio 

Huallaga),  450-500  m,  1  Aug  1974,  Schunke  7965  (NY).  Ucayali:  Bosque  Nacional  de  Iparia,  along  the 
Rio  Ucayali  near  the  village  ol  Iparia  (ca.  80  km  above  the  confluence  with  Rio  Pachitea),  200-300 

m.  23  Aug  1968,  Schunke  2670  (E  G);  Rio  Novia.  right  bank  at  native  community  San  Jose,  10°12'S, 

70°57'W,  189  m,  26  Feb  2002,  Schunke  &  Graham  S14909{NY).  BRAZIL.  Acre:  margin  of  Rio  Azul,  ca. 

07°29'S,  73=39^,  13  Oct  1986,  Campbell  et  al.  8995  (NY);  Sena  Madureira,  28  Sep  1980,  Cid  &  Nelson 

2596  (NY);  basin  ol  Riojurua.  right  bank  of  Rio  Tarauaca,  8°32'51"S,  7I°28'39"W,  17  Nov  1995,  Daly  et 

al.  8562  (MO,  NY);  near  mouth  of  Rio  Macaua  (tributary  of  Rio  laco),  9°20'S,  69°  Vv",  23  Aug  1933,  Krukoff 

5610  (BM,  F  G,  M,  MO,  US).  Amazonas:  near  mouth  of  Rio  Embira  (tributary  of  Rio  Tarauaca),  7°30'S, 

70°15'W,  6Jul  1933,  Krukoff 5209  (BM,  F  G,  M,  MO,  NY,  US).  Para:  Belem,  20  Dec  1950,  Black  50-10925 

(NY);  Rio  Pacaja  2°50'S,  50=50'W,  15  Oct  1965,  Prance  et  al.  1636  (NY);  Rio  Mocooes,  45  mm.  below 

Frances,  00H5'S,  49°4LW,  10  Nov  1987,  Prance  et  al.  30399  (MO,  NY);  Altamira,  Iclt  bank  of  lower 
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l\i(i  Xingu.  l*-)  C  Vi  1^)80.  .Soiicii  ct  1(1, 385  (,\V);  Travcs^an  do  C.Nl-C,  bcuvccn  D13and  edge  ol  Rio  Xingu. 

1  IVc  1080,  Souzd  ct  til,  635  IN  Y );  Ilha  dc  Marajo,  CAianta,  above  Anajas,  Rio  Aiiajas,  00°57'S,  49-48°W. 
2  Nov  K^S?,  (tivurcs 3.H  tNY).  Rondonia:  l-  hank  ol  Rio  Madeira  at  Miserieordia  between  t,achoeira^ 

Miscricordia  and  Madeira,  30jul  l'-)(x8, /'unueel  ((/,(i(i2lHN^),  BOLIVIA.  Cochabamba:  Preiyecio  Valle 

del  Sacra.km  240on  SaniaCruz-VillaTiinari  liighway,  17"00'S. 04  4(VW,  290  111,  12-14  lul  1080,5/Mi(!i 
(•(  ((I,  /,57//  (MO),  El  Beni:  Rio  Beni,  above  eoiilhienee  wlih  Rio  Quiquibey,  3,5  lir^,  u]\sireaiii  Iroiii 

Rtn-renabaqtie.  ]4"44'S,  b7'-'25'W,  320  m,  23  Ma\'  l^^O,  Paly  cl  ol  (^5^)0  (MO,  NY).  La  Paz:  Parqne  Na- 

elonal  Madidi,  10,2  km  NW  ol  I  urnoll  in  Tumupasa,  200  %)0  km  Irom  summit,  L4"09'57"S,b7  ■55'02"W, 

8  50  m.9  Aug  2000,  (.i.idl  cl  dl,  844/6  (MO),  .Sani.i  be.  Nkl  of  eonimunity,13°40'S,  68°12'W,  250  m,  10 
Aug  bW5,  ncWali  cl  dl  823  (MO,  NY);  ba.sln  ol  Rio  Bopi,  .Sail  Bartiilome  near  Calisaya,  750-900  m,  1- 

22  |ul  b'^'.  Kiiilv'()//40528(bG,  R,  MO,  NY,  ILS);  Parque  Naeional  Madidi.  near  Arroyo  Aguai^oloand 

Rio  liiR  hi,  270  m,  \b  Mar  2002,  .Mck  i((  ct  til.  68,50  (NY).  Saiiia  Cruz:  Parque  Naeional  Amborci,  along 

Rio  l>.un.i  I'Rio  Pitasama"!,  17H2-43'S,  63°37-38'W,  475  m,  11  Oet  1990,  Nee  39252  (NY);  bstaneia  San 

Ralael  de  Aniboro,  15  km  ibv  .iir)  SSb  of  Buena  Vista,  17°35'S,  63=37'W.  375  m,  28Jul  1987,  Nee  e(  dl 
3.5301  (NY);  Rio  Palometilla.  400  m.  lo  |un  1927,  Stcinhdch  7904  (b  G,  MO,  NY.  BM), 

l\'villcd  coiilijoUa  is  a  polymorj^hic  species  exhibiting  considerable  variaiion 

throughout  its  range.  The  species  can  be  readily  distinguished  Irom  other  mem- 
bers of  the  genus  by  its  conspicuous  marginal  laminar  glands.  It  is  most  similar 

to  l\  trilobata  of  eastern  Brazil  and  is  distmguished  from  that  species  by  the 

typically  rounded  feaf  fobes  (when  lobes  arc  present),  rather  than  the  angular 

lobes  characteristic  of  F,  trilolxita.  t'cvillcu  ( ri/ohdit;  also  fias  a  distinctive  stipi- 
tate-glandular  pubescence  on  the  hypanrhium  of  the  staminate  flowers,  which 
is  sharply  differentiated  from  the  uncmate  pubescence  of  pedicel.  This  pattern 

t^i  pubescence  is  lacking  in  F.coniijoUa. 

Fevillea  moorei  Hool<.  I.,  Bot.  N'lag.  t.  (o.35(l.  f878.  Nbdndiwha  moovci  (Hook,  i.)  Kuntzc. 

Reviv  Cien,  Pi  b257, 1891  TYl■l;t;l:^■AN A  or  BR AZIb:  Cultivated  at  biverpool  Botaiiie  Garden, 
1871,  /vreiMtm.s.n.d-lOLL^TYPH;  K;  isotypi:;  BR-fragment). 

Vine  or  liana;  stem  gfabrous;  tendrils  glabrous.  Leaves  with  the  blade  unlobed, 

broadly  ovate,  6-f2  cm  long,  3. "5-7  cm  wide,  membranaceous,  drying  hght  green, 
3-nervcd,  the  apex  acuminate,  the  base  rounded,  with  2  small,  irregularly  shaped 

glands  near  the  petiole,  the  upper  and  lower  surlaces  glabrous,  the  petiole  1-2.5 
cm  long, glabrous.  Staminate  I  lowers  in  a  racemose  intlorescenceca.  (icm  long, 

(llV12cm  fide  Hooker  f.);  pedicel  1-4  mm  long,  glabrous;  hypanthium  5~(Tmm 
long,  gkibrous;  bracts  linear,  ca.  0.5  m m  long;  calyx  shallowly  cupular,  the  U^bes 

oblong,  ca.  b  mm  long,  4  mm  wide,  the  apex  obtuse,  the  margin  entire,  with  a 

glandular  caK'cine  sc^uamella  protruding  at  or  near  the  point  of  fusion  with 
the  petals;  petals  suborbicular,  somewhat  broader  at  the  apex,  ca,  1  cm  long,  1 

cm  wide,  pale  brick-red,  the  margin  undulate;  stamens  ca.  4  mm  long,  the  an- 

thers ca,  1  mm  long,  slightly  longer  than  wide,  the  filament  ca.  3  mm  long.  Pis- 
tillate 1  lowers  and  Iruit  not  seen. 

Distribution  and  ceo/ogy.— Known  only  from  the  type  material  received  by 

].D.  I  looker  from  David  Mc^ore,  curator  of  the  Glasnevin  Botanic  Garden,  Dub- 
lin, Ireland,  who  received  it  f  rom  N4r.  Tyreman  of  the  Liverpool  Botanic  Garden. 
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The  material  was  labeled  as  "Strychnos  curari"  and  said  to  have  come  from 
Gambia.  As  suggested  by  Hooker  in  the  protologue,  it  is  probable  that  the  plant 
is  from  South  America,  possibly  Guyana  or  the  Amazon  River  basin  of  Brazil 

where  St  rychnos  toxifera,  the  source  of  the  drug  curare  is  native  and  was  known 
to  occur  at  that  time.  Hooker  named  the  plant  in  honor  of  his  friend,  Dr  Moore. 

Fevillea  moorei  is  most  similar  to  F.  hahiensis  of  southern  Bahia,  Brazil.  It 

is  easily  distinguished  by  its  larger  staminate  flowers,  its  leaf  margins  lacking 

uncinate  trichomes,  and  its  3-nerved  leaves  which  dry  to  a  light  green  color. 

Fevillea  pedatifolia  (Cogn.)  C.Jeffrey,  Kew  Bull.  16:199  1962.  (Fig.  3).  Alsomitra 
pedatifolia  Cogn.,  in  Martins,  Fl.  Bras.  6(4):116. 1878.  SiolmaLra  pedaiifolui  CCogn.)  Cogn.,  in 

F.ngler,  Pllanzenr.  4(Heft  66):30.  1916.  Type:  BRAZIL.  Amazonas:  Rio  Solimoes,  1819-1820, 

Marlins  s.n.  (HOLOTYPE:  M;  photo  ex  M:  F,  MO,  NY,  US;  LSOTYPES:  BR-fragment). 

Alsomitra  peruviana  Huber,  BoL  Mus.  Paraense  Hist.  Nat.  4:616. 1908.  Swlmatra  peruviana  (Hu- 
ber)  Cogn.,  in  Engler,  Pflanzenr.  4(Heft  66):30.  1916.  Fevillea  peruviana  (Huber)  C.Jeffrey, 

Kew  Bull.  16:200.  1962.  Type:  PERU.  Ucayali:  Rio  Ucayali,  near  Canchahuaya,  28  Oct  1898, 

Huherl390  (holotype:  MG,  n.v.:  photo  ex  MG:  F;  isotype:  F-fragment), 

SiolmaLra  amazonica  Cogn,,  m  Engler,  l^flanzenr.  4(Heft  66):30. 1916. FeviHea  amazonica  (Cogn.) 
C.Jeffrey  Kew  Bull.  16:199. 1962.  Type:  BRAZIL.  AmazonaS:  Rio jurua, Jurua  Miry  Oct  1901, 

Ule  5819  (i.ECTOTYPE:  here  designated,  K;  isoi.ECTOTYPES:  F-tragment,  MG,  n.v.;  photo  ex  MG:  F; 
B,  destroyed;  photo  ex  B:  1;  iViO,  NY,  LLS). 

Siolmafra  51  niplici/oiia  Harms,  NotizbLBotGart.Berhn-Dahlem  11:769. 1933.  Fevillea  .si  mplicifofia 
(Harms)  C.Jeffrey  Kew  Bull.  16:200.  1962.  Type:  PERU.  LoretO:  Lower  Rio  Huallaga, 

Yurimaguas,  Puerto  Arturo,  15  Nov  1929,  Williams  5072  (hoeotype:  B,  destroyed;  LECTOTYPE: 

here  designated,  F;  ISOEECTOTYPE:  US). 

Vine  or  liana;  stem  glabrous  to  densely  glandular-pubescent;  tendrils  sparsely 
pubescent  or  glabrous.  Leaves  with  the  blade  imlobed,  or  3-  to  5-lobed,  or  3-  to 
5-ioliolate,  membranaceous  to  coriaceous,  the  unlobed  or  the  lobed  leaves  ovate 

to  ovate-oblong,  (6-)8-15(-18)  cm  long,  9-14(-17.5)  cm  wide,  5-  to  7-nerved,  the 
divisions  of  the  lobed  leaves  or  the  leaflets  of  the  foliolate  leaves  (6-)8-15(-18) 

cm  long,  4-8  cm  wide,  1-  to  2-nerved,  with  a  petiolule  up  to  2  cm  long,  the  apex 
of  the  blade  or  leaf  divisions  acuminate,  the  base  of  the  blade  or  leaf  divisions 

oblique  or  rounded,  the  margi  n  entire  or  coarsely  crenate-toothed,  the  priirtary 
lateral  veins  terminating  in  a  small  irregularly  shaped  marginal  gland,  the  up- 

per and  lower  surfaces  glabrous  or  lightly  pubescent,  especially  along  the  leaf 

veins,  the  petiole  3.5-5(-7)  cm  long,  glabrous  to  sparsely  pubescent,  with  2  op- 
posite, prominent,  irregularly  shaped  median  to  subapical  glands.  Staminate 

flowers  in  a  paniculate  inflorescence  on  reduced  lateral  branches,  each  branch 

subtended  by  a  thin  scale-like  glandular-pubescent  bract  0.5-2  mm  long; 

pedicel  0.5-1  mm  long,  sparsely  glandular-pubescent  to  glabrate;  hypanthium 
0.5-1.5  mm  long,  sparsely  glandular-pubescent  to  glabrate;  calyx  shallowly 
cupular,  the  lobes  light  green  or  greenish  brown,  suborbicular,  0.5-1  mm  long 
and  wide,  the  apex  rounded  or  obtuse,  glandular-pubescent  or  glabrous,  the 

margin  slightly  erose  and  glandular-ciliate,  with  a  glandular  calycine  squamella 
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B 

Fig.  3.  Fevillea  pedatifolia.  A.  Habit,  staminate  inflorescence  {Klug  4187).  B.  Staminate  flower  {Klug  2678).  C.  Fruit 

{Barbour  55n).D.Seed  (Barbour  5533). 

prori'ucling  at  or  near  the  point  ol  fusion  with  tlic  petals;  petals  suborbicular,  1- 

2  mm  long,  1-1.5  mm  wide,  white  or  greenish  white,  greenish  yellow,  or  yellow'- 

ish.the  margin  slightl}'  erosc,  tlie  median  adaxial  ridgeslightly  raised; stamens 

0.25-  0.5  mm  long,  the  anthers  ca.  0.25  mm  long,  slightly  longer  than  wide,  the 

filament  ca.  0.5  mm  long.  Pistillate  1  lowers  in  pairs;  pedicel  1.2-2  mm  long;  ca- 
lyx deeply  cupular,  the  lobes  ca.  3  m  m  long,  ca.  2  m m  wide,  dark  greenish  brown, 

the  SLir lace  pustulate;  petals  white,  bruit  subglobose,ca.l4cm  long,  1 3  cm  wide, 

gourd-like,  indehiscent  or  rarely  circumscissilc  dehiscent  along  the  hy- 
panthium  lip  scar  (A.  Cicntry,  pers,  comm.),  the  surlace  smooth  or  pustulate, 

usually  a  mottled  green  color;  seeds  orbicular,  compressed,  4-5  cm  long  and 
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wide,  1.5-2.5  cm  thick,  silver-white  upon  drying,  the  woody  layer  smooth  to 
slightly  pustulate,  the  winged  margin  ca.  0.5  cm  wide. 

Distribution  and  ecology.— Amazonian  Ecuador  and  Peru,  south  to  Bolivia, 
and  east  to  Acre  and  Amazonas,  Brazil.  A  plant  of  moist  to  wet  forests,  occur- 

ring at  130-800  meters  in  elevation. 
Selected  specimens  examined.  ECUADOR.  Napo:  Estacion  Biologica  jatun  Sacha,  8  km  E  of  Misahualli, 

01°04'S,  77°36'W,  400  m  23-31  Jan  1989,  Ceron  6076  (MO);  km  2,  new  road  from  Cotundo  to  Coca, 

1130  m,  5  Aug  1984,  Dodson  et  ai  15072  (NY).  PERU.  Amazonas:  1  km  from  La  Poza,  Vv'  of  Rio  Santiago, 
180  m,  21  Aug  1979,  Huashikat  111  (MO);  valley  of  Rio  Santiago,  Quebrada  Caterpiza,  2-3  km  behind 

the  community  of  Caterpiza.  3°50'S,  77°40'W,  200  m,  8  Feb  1980,  Tunqui  783  (MO).  Ayachucho:  be- 
tween Santa  Rosa  and  Hacienda  Luisiana,  640  m,  9  Sep  1976,  Wasshausen  &  Encarnacion  632  (NY). 

Huanuco:  Codo  de  Puzuzo,  floodplam  of  Rio  Puzuzo,  S  of  settlement  to  mam  river,  9°40'S,  75°25'W, 
450  m,  21  Oct  1982,  foster  9370  (USF).  Junin:  Rio  Negro,  800  m.,  14  Aug  1960,  Woytkowski  5795  (G, 

MO,  US),  Loreto:  Yanamono,  Explorama  Tourist  Camp  on  Rio  Amazonas  between  Indiana  and  mouth 

of  Rio  Napo,  03°28'S,  72°48'W,  f20  m,  26  Jul  1980,  Gentry  e(  al  29043  (MO);  Yanamono,  Explorama 

Tourist  Camp,  Rio  Amazonas  halfway  between  Indiana  and  mouth  of  Rio  Napo,  03°28'S,  72°50'W, 
130  m,  13  Jul  1983,  Gentry  et  al.  42937 A  (MO);  Balsapuerto,  220  m,  Feb  1933,  Klug2896  (BM,  F,  G,  MO, 

NY,  US);  Indiana,  Reserva  Explorama  (Yanamono),  03°30'S,  72°50'W,  90  m,  28  Sep  1990,  Pipoly  et  al. 

12592  (MO);  Yanamono  tourist  camp,  50  mi.  N F  of  Iquitos,  3°30'S,  72°50',  ca.  106  m.  19  Oct  1980,  Vchquez 
&]aramillo  586  (NY);  Indiana.  Iquique.  03°30'S,  72°58W.  115  m,  16  Dec  1987,  Vdsqucz  &\]aramillo 

10164  (MO);  Indiana,  Explorama  Reserve,  03°28'S,  72°50'W.  106  m,  9  Nov  1989,  Vdsquez  &Jaramillo 

13140  (MO).  Madrc  de  Dios:  Tambopata.  12°50'S,  69°17'W,  260  m,  8  Nov  1988,  Alexiades  et  al  81  (MO, 

N  Y);  Rio  Piedras,  near  confluence  with  Rio  Pariamanu,  12°40S.  69°f7'W.  260  m,  1 1  Jan  1991,  Alexiades 

€t  al.  1071  (NY);  Lago  Tres  Chimbadas,  ca.  65-70  river  km  SSW  of  Puerto  Maldonado.  ca.  10-15  air  km 

NW  effluence  of  Rio  La  Torre  (Rio  D'Orbigny)  Rio  Tambopata,  12°49'S,  69°17'W.  ca.  260  m,  7  Jun 
1980,  Barbour  5533  (MO);  Rio  Manu,  Cocha  Cashu  Biologial  Station,  350  m,  1  Oct  1980,  Foster  .5439 

(NY);  Cocha  Cashu,  vicinity  of  ox-bow  lake  ot  Rio  Manu,  between  Panaqua  and  Tayakome,  17-24 

Aug  1974,  foster  et  al.  3492  (K.  MO,  US).  Las  Piedras,  Cusco  Amazonico,  12°29'S,  69°03'W,  200  m,  24 
Jun  1991,  Ti mand  1844  (MO).  Pasco:  Rio  Pichis,  1  hr.  below  Puerto  Bermudez,  between  Puerto  Bermedez 

and  Paujil,  10°10'S,  74°50'W,  200  m,  17  Jun  1983,  Gentry  et  al.  42148  (MO):  Iscozacin,  near  confluence 
of  Rio  Palcazu  and  Rio  Iscozacin,  10°12'S,  75°13'W,  430  m,  16Jun  1982,  Smith  1911  (NY);  Palcazu  Valley, 

Rio  Chuchurras  drainage.  10°09'S,  75°2ffW,  400  m,  13  May  1983.  Smith  4009  (MO.  US).  San  Martin: 

Pongo  de  Camarachi,  Rio  Cainarachi,  tributary  of  Rio  Huallaga.  230 m,  Sep-Oct  1932,  Klug2755 (BM, 

E  G,  K.  MO,  NY  US);  Quebrada  Cachiyacu  de  Huaquisha,  ca.  500-650  m.  7  Dec  1980.  Schunke  12451 

(NY).  Ucayali:  Bosque  Nacional  von  Humboldt,  Pucallpa-Tmgo  Maria  Road,8°40'S,  75°0'Vv'',  250  m,  13 
Feb  1981,  Gentry  et  al.  31307 (MO,  USF).  BRAZIL.  Acre:  N  bank  of  Riojurua  opposite  Cruzeiro  do  Sul, 

27  Oct  1966,  Prance  etal.  2936 (K,  MO,  NY,  US).  Amazonas:  near  Palmares,  11  Sep  26-Oct  1936,  Krukoff 

8475  (BM.  BR,  F,  G,  K,  MO,  NY,  US).  BOLIVIA.  La  Paz:  basin  of  Rio  Bopi,  Asunta  (near  Evenay),  690- 
750  m,  27-3i  Jul  1939,  Krukoff  10666  (E  G,  K.  MO,  NY). 

Plants  with  3-  to  7-foliolate  leaves  are  easily  distmguished  from  other  species  of 
Fcvillea.  They  previously  had  been  considered  a  species  of  Siolmatra  because 
of  this  feature,  but  the  presence  of  the  fohar  glands,  the  bilocular  anthers,  and 

the  large  globose  fruit  with  large  unwinged  seeds  clearly  separates  it.  Siolmatra, 
in  contrast,  lacks  foliar  glands,  has  unilocular  anthers,  and  has  a  cylindric  fruit 
with  winged  seeds. 

Fevillea  peruviana  and  F.  amazonica  were  separated  irom  F.  pedatijolia  on 
the  basis  of  leaflet  number  (3  rather  than  5).  Fevillea  amazonica  was  further 
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separated  on  the  basis  of  the  pctiolar  gland  position  (median  rather  than  sub- 
apical).  These  characters  are  not  constant  and  thus  F.  peruviana  and  F. 

amazonica  are  here  reduced  to  synonymy  as  suggested  by  Jeffrey  (K)62b). 

Plants  with  unlobed  lea\'cs  ha\'c  been  called  F.  simpUcifoUa.  Since  speci- 

mens with  leaves  intermediate  between  simple  and  3-foliolateare  occasionally 

found  (although  rare)  and  there  are  otherwise  no  other  floral  or  vegetative  dif- 
lercnces,  F. ̂ implicijolia  is  here  reduced  tosynonomy.  Plants  with  unlobed  leaves 

are  sometimes  contused  with  b.pc))i,av]culacca.  flowex'cr  that  species  is  readily 
distinguished  by  the  presence  oi  a  pair  of  glands  at  the  base  of  the  blade,  while 

the  glands  in  F.  pcdaiijolia  are  on  the  petiole. 

Fevilica  pergameniacea  (Kuntzc)  Cogn.,  in  Fnglcr,  Pf  lanzenr  4(Heft  60):8.  1916. 

(Fig.  4).  Nhaiidiivba  pci\i,inucuuuca  Kumzc.  Rc\'is.  C~,cn.  PI.  3(2):104.  1898,  Tvi'i-:  Bt^LIX'LA. 
Santa  Cruz:  Rio  Yapacani,  400  ni,  |uti  1892,  Kumzc  s.n  (i.Et  TOTYPr.:  here  designated,  NY; 

i.sorrcTOTYPH.s:  NY,  B,  destroyed;  photo  ex  B;  F,  MO,  NY  US). 

Nliuudiioha  har\usii  Kuntze,  Revis.  Cien.  1^1.  :3(2):iO,3.  1898.  Uevillca  luirmaii  (Kuntzc)  K  .Schum., 
1  lists  Bot.Jaiiresber.  2(T  383, 1898.  Tvpi;:  BOLIVIA.  Santa  Cruz:  Vclasco,  200  m,Juli89i.  Kn  Ml  ce 

s.n.  (rrCTOTVri  :  here  designated,  NY;  ISOLEc:totyphs:  US.  B,  destroyed:  photo  e.\  B:  [■,  MO.  NY, 
US). 

Vine  or  liana;  stem  glabrous  to  lightly  pubescent;  tendrils  glabrous.  Leaves  with 

the  blade  unlobed  or  occasionally  2-  to  3-  lobed,  ovate,  1CV11(-I5)  cm  long,  (4-) 

6-8(-l  5)  cm  wide,  subcoriaceous,  drying  very  light  brown  or  green,  the  apex  or 
the  lobe  tips  acuminate  or  acute  to  slightly  rounded,  the  base  cordate  to  trun- 

cate, the  upper  surface  glabrous,  the  lower  surface  lightly  pubescent  along  the 
veins,  the  margin  entire,  occasionally  with  scattered  trichomes,  the  lateral  veins 

occasionally  ternnnating  with  a  small  gland,  with  2  small,  opposite,  iri-egu- 
lady  auriculate  glands  at  the  base  of  the  blade,  the  petiole  2.5-4  cm  long,  gla- 

brous to  sparsely  pubescent,  Stannnatc  flowct-s  in  a  paniculate  inflorescence 

on  reduced  lateral  branches;  pedicel  1-2  mm  long,  densely  to  sparsely  pubes- 

cent; hypanthium  0.5-1  mm  long,  glabrous;  calyx  cratcrilorm,  the  lobes  lan- 

ceolate, 0.5-1  mm  long,  ca.  0,5  mm  wide,  obtuse,  slightly  erose-margined, 
sparsely  todensely  pubescent,  with  a  prominent  glandular  calycinesquamella 

protruding  Irom  each  sepal  at  or  near  the  point  of  fusion  with  the  petals;  petals 

narrowly  obovate,  2-2.5  mm  long,  1.5-2  mm  wide,  cream  to  yellowish  brown, 
the  margin  entire,  the  median  tippcndage  slightly  raised;  stamens  ca.  0.5  mm 

long,  the  anthers  ca.  0.25  mm  wide,  slightly  longer  than  wide.  Pistillate  flowers 

not  seen.  Fruit  globose,  6-7  cm  long  and  wide,  green,  the  surface  minutely  pus- 
tulate; seeds  orbicular,  compressed,  f.5  cm  thick,  3.5-4.5  cm  long  and  wide,  the 

lateral  surface  ot  the  woody  layer  smooth  to  minutely  pustulate,  the  marginal 
nerve  ca.  0.5  cm  wide,  completely  enclosing  the  seed. 

Distribution  and  cco/o^t^v.— Amazonian  Colombia,  Fcuador,  eastern  Peru, 
and  central  Bolivia.  A  plant  of  wet  forests,  occurring  between  180  and  500  meters. 
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Fig.  4.  feiz/V/eapergome/ifofeo.  A.  Habit,  staminate  inflorescence  {W1/5  2  79S).B.Staminate  flower  (/C%  2  795). 

Additional  specimensexamined.  COLOMBIA.  Guaviarc:  Vcreda  Miraf lores,  02°iy'N.  72°26'W,  300  m, 

27 Jan  1990,  Manilanda  &  Mdiqucz  1766 (MO).  Puiamayo:  Vereda  "La  Kofania,"  l°rN,  77°17'W,  500~ 
700  m,  2  Sept  1993,  Co^iollo  ct  a  i  6839  (MO).  ECUADOR.  Napo:  Yasuni  Forest  Reserve,  along  road  from 

PUCE  Scientific  Station  to  end  of  road  towards  Waoroni  Territory,  00°40.901'S,  76°24.348'W,  240- 

310  m,  29  Jun  1995,  Acewdo  &  Cedeno  7571  (KY):  Rio  F.no  NE  of  Shushufindi,  ca.  00°10'S,  76°40'W, 

300  m,  11  Apr  1982,  Bahkv2321  (NY);  Estacion  Biologica  Jatun  Sacha,  8  km  E  of  Misahualli,  01°04'S, 
77°36'W,  400  m,  23-31  Jan  1989.  Ccroii  6076  {MO.  NY);  Estacion  Biologica  Jatun  Sacha,  Rio  Napo.  8 

km  E  of  Misahualli,  0P04'S,  77°36'W,  400  in.  10  Auj;  K)89,  Ccnin  7379(MO,  NY);  HoUin-Loreto  high- 

way, between  Avila  and  Eoreto,  Huiruno  (Quichua  community),  00°43'S.  77°19'W,  450  m.  29  Nov 
1982,  Ceivn  7853  (MO);  km  2,  new  Cotundo-Coca  highway  1130  m.  5  Aug  1984,  Dodson  cl  al  15072 

(MO,  US);  Pompeya,  S  of  Rio  Napo,  Riojivino,  Maxus  highway,  km  1-5, 00°25'S,  76°37'\V,  220  m,  23-29 
Nov  1992,  Crijalva  el  ai  231B  (MO);  E  of  the  mission  in  Ahuano  on  Rio  Napo,  550  m,  15  Feb  1973, 

Humhlcs  62H  (F,  MO);  Yasuni  National  Park,  Rio  liidillama,  small  southern  tributary  oi  Rio  Napo, 

Comuna  Pompeya, 00°30'S, 76°40'W,  220 m.  26  Aug  1992,  NciU&Gudino  IOI20(MO,  N Y); Sol  Volcan 

Sumaco,  Hollin-Loreto  highway  km  31.  Comuna  Challua  Yacu.  00°43'S.  77°40'W.  1200  m,  20-25  Mar 
1989,  PalacuK-ilOl  (MO);  Rio  Aguarico.  Shushulindi,  244  m.  14  Feb  1975,  VickersU6{V).  PERU.  Loreto: 
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FU>rida,  Rio  Putamayo,  at  mouth  of  Rio  Yubineto,  180  m,  May-Jul  I ̂)31,  Klug2]98(BM,  F, G,  K,  MO,  NY, 
US).  BOLIVIA.  Cochabamba:  C;ochabainba, Bang .1264  (BM,  K,  MO).  El  Beni:  Trinidad,  164  km  towards 

Santa  Cauz,  28  Aug  1^85,  Ikck  12212  (NY).  Sania  Cruz:  km  11,  Rio  Trcs  Quebradas  road,  14  Aug  IQ^l, 

Acevcdo  ct  til  4598 (,NY);  bottler  ol  Rio  Pirai,  along  Monterod'ortachuclo  road.  1994.  Mostiitcdo  22.S'tS' 
(.NY);  12  km  SE  of  Oomunidad  Don  Lorenzo,  0.5  km  1:  oi  Hstancia  Caracore,  W  side  ol  Rio  Cn'andc, 

17°5rS,  62°47'W,  WO  m,  17  Nov  1990.  Ncc  .39986  {MO.  NY);  Parquc  Nacional  Amboro.  0-2  km  SW  of 

F.l  Carmen,  along  trail  to  Oucbrada  ̂ apo]c  and  Rio  :^,lguayo.  17M2'S,63°42'W,  360  m.  15  ]un  1  Wl,  Ncc 
41079  (NY);  Parque  Nacional  /\mboro,  1-2  km  NE  ol  El  Carmen  on  trail  to  crossing  oi  Rio  Suriitu. 

17°3I'S,63°4rW,  350  m.  21  Jul  IWl.  Nee  41796  (MO,  NY);  along  Quebrada  Salada  and  oil  pipeline.  I  irst 

rocky  foothills  of  the  Andes,  4  km  W  of  highway  bridge  over  Rio  Pirai,  18°06'S,  63°30'W,  750  m,  1 1 

Hec  IWl,  Nee  42017  (MO,  N^');  2  km  (by  air)  NW  of  center  of  Bermejo,  around  Laguna  Volcan,  18°07'S, 

63"3y'W,  fl25-ff75  m,  24  Dec  1994,  Ncc  46129  (MO.  NY);  Part|Lie  Nacional  Amboro,  along  Rio  Verde, 

IkmEofCampamentoMataracu,  17"3  3'S.63°52'W,375m,3f  May  1998,  Nee(S-tt)/i.s-4954t)(NY);  4  km 

(by  air)  NE  of  Bermejo,  valley  ol  ■Rtdugios  l.os  Volcanes,"  18°06.3'S.  63°36'W,  1070-11 50  m,  29  Jul  2003, 
Ncc  .5238.5  (NY);  Estancia  San  Ralael  de  Amboro.  15  km  SSI:  of  Buena  Vista,  17°35'S,  63<'37'VV  375  m, 

30  |ul  l'-)87.  Ncc  (fv5cjli/in,s.l54.54  (NY,  USE);  Parque  Nacional  Amboro.  0.5  km  upstream  from  the  last 

Andean  foothills,  17"40'S,b3"4  3  3(rw.  450  m,  20  Dec  [988,  Ncc  &  Saidiui  37265  (N\ ).  RioPii,iy  4=^0 
m,  19  Jul  1924,  Stcinhach  625'-)  (Ci.  K);  Parque  Nacional  Amboro,  before  Rio  Saguayo,  5  km  SW  of  Id 

Carmen,  ca.  17°33'S,  63°44'W,  400  m.  15-22  Nov  IWl,  Vaiy^as  ct  oJ.  1225  (MO,  NY);  Rcserva  de  Vida 

Sil  vestre  Rios  Blanco  y  Negro,  Rio  Negro  de  Caimanes,  ca.  4  km  SI:  of  Rio  San  Pablo,  14°45'07"S,  6  3°56'W, 
250  m,  IBJun  1993,  Vargas  2605  (MO,  NY);  Reserva  de  Vida  Silvestrc  Rios  Blanco  y  Negrei,  5  km  from 

meeting  of  Rios  San  Pablo  and  Negro  de  Caimanes,  14°48'05"S,  63°.58'W,  200  m,  18-20Jun  1 W3,  Vaiii^as 
262.]  (NY). 

b'cyiUca  pcrij^anicnUnca  is  most  similar  to  simple- leaved  lormsol  b'.pcdulijolui, 
but  dillers  in  the  position  and  form  of  its  loliar  glands  and  m  the  shape  of  the 

stammatc  flowers.  FcviUcd  pcrgamcntacca  is  characterized  by  Flat,  efongatc- 
elhptic  glands  at  the  base  of  the  leaf  blade  rather  than  pctiolar  glands  well  be- 

low the  base  of  the  leal  blade  as  in  F.  pcdittijolui.  t'cvillca  pcrgamcntdtcd  also 
lias  a  distmctive  craterilorm  stammate  flower  as  opposed  to  the  shallow  cup- 
shaped  flowers  of  F.pedati/o/ id.  The  distinction  between  F.  pergd  me  nfc/cctj  and 
F.  harmsii  on  the  basis  of  the  leaf  shape  cannot  be  maintained  and  F.  harmsii  is 
here  reduced  to  synonymy  as  suggested  by  Jeffrey  (1962b). 

Fevillea  trilobata  1..,  Sp.  Pi.  \0\-\.  1753.  (Fig.  5).  l-cviUca  punv^idvii  Guib..  Hist.  Nat,  Drog. 
Simpl.  ed.  4,  3:244.  18^0,  nom.  illegit.  Nbaudirclhi  tnlnhaia  (L)  Kuntze,  Revis,  Gen.  PI.  1:257. 

1891.  Typi;:  BRAZIL;  (I.I-ciotyph:  here  designated,  Maicgrave,  m  Piso  &  Marcgrave,  Hist.  Nat. 
Bras.  2:46.  umuimhereel  pi.  1048). 

1-cvillca  coidijolia  Veil,  Li  L'lumin.,  Icon.  IO;t  102.  1831  ("1827");  non  1..,  1753,  t'cvillca  nm/i,t;n- 
lciri.sM.  Roem.,  Lam.  Nai.Syn.  Monogr  2:114.  1846.  iM't::  BRAZIL.  Rio  i~i|:  |,ANriRO:(l,l-:t:ixri  vpii; 

here  designated,  Vellozo,  Ll,  Fluimn.,  Icon.  10;t.  102.  1831  ('1827")). 
Hypanthcya  gucJ/'cvn  Silva  Maiiso.  I:num.  Subst.  Braz.  38.  1836.  T\V\i:  BRAZIL.  SAo  PAtiro:  Sao 

Ignacio  (n.v). 

Ffvillect  tomcntosa  Gardner,  London  J.  Bot.  2:355.  1843.  Ie\i!/ei(  inlohata  var.  lomcntosa  (Gard- 

ner) Cogn.,m  Martins,  El.  Bras.  6(4):118. 1878.  Tvpi:;  BR,\Z1I..  Rio  nEjANElRO;SerradosOrgaos, 

s.d.,  Gardner  42.5(1  lOituvPH:  BM:  ISc^TYPi:.s;  C"i,  K:  photo  e\  G;  E  MLl,  US). 
Fevillea  (.i/|i)/7()r((Cogn.,  in  Martius,  El.  Bras.  0(4);  11 8  1878  Nhaudnoha  aUnjIora  (Cogn.)  Kuntze, 

Revis.  Gen.  PL  1:257.  1801.  Twv:  BRAZIL.  B.AHI.A;  without  precise  locality,  s.d.,  Blanchcl  2380 

(lecTOTYPE;  here  designated,  G;  isOi.ECTOTYPiLs:  BR,  G,  K,  NY).  Syntype  MATERIA!.:  BRAZIL. 
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Fig. 5. few7/eoff//o6oto.A.Habit,5taminate  inflorescence  (Sfl/nf-W/7c7/res./)J6/oz/ouS720J]).B.Staminate  flower  (5a/^ 

Hilaires.n.[Glaziou8720]]. 
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MiNAsCiHRAlS:  near  Com  cndas.  1818,  Mm  (ins  J.\SI  (M);  near  Cuntcndas,  sxl.. -Sd  in  (-Hi  lii  in- sji 
(BR,F). 

/•t-\'iNc(i  a!  hi  j  lord  var.,i;/dc;()\'i;  Coon..  Bull  .Acatl,  Roy.  Sci.  Bclgiqucscr  1 14:364. 1887,  T'll'i::  BRA- 

ZIL. Ml^^'\sGl•;R.•\l^;SerI■a  tlo  Inficionadn.  near  Caracas,  6  Sep  1882,  dlaziou  !,)'-)(.)()  (i.li  TOT VPE: 

here  designated,  BR;  LSOLI-CTOTYPES:  B,  destroyed,  K,  NY;  photo  ex  B;  F,  MO,  NY,  US). 
Fevi/lfd  tiilohiUa  var  lonii^ipediceUala  Cogn.,  in  Martins,  Fl.  Bras.  6(4):118.  1878.  Typh:  BRAZIL. 

Rio  ni- J.ANHIRO:  ncarCopacabana.  s.d„  Ricdcl  \ci  Lan^sdoyji.  lide  Cogn.  (1881)1  706  (.l.PCTOTYPE: 

here  designated,  BR;  l.soi4-;CTOTYPES:  K,  M).  Syntypp  m..\tpri,\i  :  BRAZIL.  Rio  ni;  JANF.IRO: 
Copacabana,  Dec  1840,  Gardner  5469  (BM);  Copacabana,  Lund  213  Ui.v.);  s.d.,  ScUo  s.n.  (BM), 

Fevillca  tnlobata  var.  .sn|)iii(egri/()(i(i  Cogn.,  in  Martins,  Fl,  Bras.  6(4):I18. 1878.  Typi-:  BRAZIL.  RlO 

ni-;]ANi-iRO:  Copacabana,  s.d.,  l.uschnatl]  5.52  (i  liCTOiYPR:  here  designated:  BR).  .Svn  i  mm-  M.vrn- 

RIAI :  BRAZIL.  RlO  |-)|;jANP:iRtv  Copacabana,  l.uschnatb  9,5(1(.n,v.); /J/(im;/u'(  '■)55(u.\'.}. 
Fevillca  tnlobata  var.  subuniflora  Cogn..  in  Martins,  Fl,  Bras.  (■i(4):118.  T^  PP:  BRAZIL  Rki  iii;  jAN- 

PlRO:  Gavea,  Glaziou  .^'■)8(^  In, v.). 

Vine  or  liana;  stem  densely  pubescent,  tomentose  to  lightly  pubescent,  or 

subglabrous;  tendrils  pubescent  or  glabrous.  Leaves  with  the  blade  3-lobed,  or 

occasionally  -5-lobed,  6-10  cm  long,  (.2-)'5-10(-l-5)  cm  wide,  membranaceous, 
the  apex  ticute  or  acummate,  the  main  lateral  veins  occasionally  terminating 

in  a  small  apical  gland,  the  upper  and  lower  surfaces  densely  to  lightly  pubes- 
cent. Staminate  flowers  in  a  paniculate  inflorescence  on  reduced  lateral 

branches;  pedicel  with  uncinate  trichomcs,  1-3(5)  mm  long;  hypanthium  U-) 

3-5  mm  long,  densely  to  sparsely  stipitatc-glandular  pubescent;  bracts  glan- 

dular, linear,  0.5-1  mm  long,  densely  to  sparsely  pubescent,  the  ones  subtendmg 
the  panicle  branches,  larger,  less  glandular,  more  leaf-like,  often  with  a  distinct 
stipe;  calyx  shallowly  cupular,  the  lobes  slender,  ca,  .2.5  mm  long,  ca.  1  mm  wide, 

obtuse,  densely  to  sparsely  glandular-pubescent  with  a  glandular  calycine 
squamella  protruding  from  each  sepal  at  or  near  the  point  of  fusion  with  the 

petals;  petals  suborbicular,  3-6  mni  long,  1-4  mm  wide,  pale  yellow,  cream- 
colored  or  pink,  each  with  a  iriedian  adaxial  uncinate  appendage;  stamens  ca. 

!  mm  long,  the  anthers  ca,  0.5  mm  long,  slightly  longer  than  wide.  Pistillate 

flowers  (fide  Cogniaux  1878,  1881,  1Q16)  1-3;  pedicel  ca.  6  mm  long,  densely  to 
sparsely  pubescent;  hypanthmm  ca.  2  mm  long,  densely  to  sparsely  pubescent; 

calyx  campanulate,  the  lobes  wath  a  glandular  calycine  squamella  at  the  point 

of  fusion  between  the  sepals  and  the  petals;  petals  strap-shaped,  broadened  at 

the  base,  cream-colored;  styles  3;  ovary  5-7  mm  long.  Fruit  (fide  Cogniaux 

1878, 1881,  l^)[6)subglobose,  reddish  brown,  7-9  cm  wide,  pubescent  or  lightly 

glandular-pubescent,  the  locules  4-sccdcd;  seeds  orbicular,  compressed,  ca.  4 
cm  long  and  wide,  ca.  1  cm  thick,  the  lateral  surface  of  the  woody  layer  striate- 
verrucose,  the  outer  edge  tuberculatc. 

Dishihnlion  and  ct(i/(\^v.— Brazil  from  Ceara  southwest  to  MinasGcrais  and 
Sao  Paulo. 

Selected  specimens  examined.  BRAZIL.  Bahia:  llheus,  1836,  Bhunbct  2.180  (G,  F  K,  MO,  NY,  US);  km 

22  on  llheus/ltabuna  road  (BR  4n),  near  Palmoreto,  50  m,  1  Sep  1997, Jurdim  cl  al  1101  (NY),  Ccara: 

Serra  do  .Vraripc,  Sep  1828,  (.nudncr  1629  (BM,  K)  Espirito  Santo:  Reserva  Florestal  de  Sooretama,  9 
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Aug  1965,  Belem  1499  (CEPEC,  NY);  Reserva  Florestal  da  C.V.R.D,  Linhares,  Estrada  Farinha  Seca, 

Ant.  221,  km  1100, 17 Jul  1986,  FoUi  130  (NY);  Reserva  Florestal  da  C.V.R.D.,  Linhares,  Estrada  Fannha 

Seca,  ant.  221,  km  1100,  7  Aug  1990,  Folli  373  (NY);  Reserva  Florestal  da  C.V.R.D.,  Linhares,  28  Oct 

1992,  Folh  J7I5(NY),  Goias:  Formosa,  1814-1817,  Bowie  &  Cunningham  913  (BM).  Minas  Gerais:  near 
Vigosa,  8  km  Irom  Fazenda  de  A.  Cocerro  coward  Sao  Miguel,  900  m,  26Jun  1930,  Mexia  4798  (BM,  F, 

G,  MO,  NY,  US).  Paraiba:  Cidade  Umversitaria,  6  km  SE  ol  Centro  de  Joao  Pessoa,  7°57'S,  34°53'W,  30- 
45  m,  10  Aug  1990,  Agra  1165  (MO).  Parana:  Barra  do  Turvo,  10  Oct  1973,  Hatschhach  32631  (K,  MO, 

NY');  Barra  do  Lageado  Grande,  31  Aug  1978,  Hatichhach  41560  (NY);  along  road  to  landmg  ol  Porto 
Bymgton  on  bank  of  Rio  Parana,  200  m,  26Jun  1966,  Lindeman&dc  Haas  177 8 (NY )\  Parque  Estadual 

Vila  Rica  do  Espirito  Santo,  18  Feb  1998,  Silva  s.n.  (NY).  Pernambuco:  Tapera,  border  of  Rio  Tapacura, 

Oct  1933,  Pickel  524  (US).  Rio  de  Janeiro:  Gavea,  s.d.,  Glazioii  1344  (BR,  US);  Serra  dos  Orgaos,  Alto 

Macabe,  s.d.,  Glaziou  17010  (NY).  Sao  Paulo:  Campmas,  27  Aug  1938,  Krug  1593  (US). 

Fevillea  trilohata  is  most  similar  to  F.  cordijolia  from  which  it  can  be  distin- 
guished by  its  usually  angular  (vs.  rounded)  leaf  lobes  and  staminate  flowers 

with  stipitate-glandular  trichomes  on  the  hypanthium  which  are  sharply  dif- 
ferentiated from  the  uncinate  ones  on  the  pedicel. 

Fevillea  subgenus  Anisosperma  (Silva  Manso)  G.  Robinson  &  Wunderlin,  comb. 
et  Stat.  nOV.  BASIONYM:  Anisosperma  Silva  Manso,  Fnum.  Subst.  Braz.  38.  1836.  TYPE: 

Anisosperma  passiflora  (Veil.)  Silva  Manso  |=Fevi|[e6(  passijlora  Vell.l. 

Staminate  inflorescences  of  congested  panicles  or  subumbefliform;  glandular 

calycme  squamellae  absent;  corolla  lobes  oblong-hastate  with  a  thick  glandular 
adaxial  ridge.  Fruit  ovate  or  oblong,  subtrigonous,  not  zonate,  the  apex  apiculate. 

Fevillea  passiflora  Veil.,  Fl.  Flumin.,  Icon.  10:t.  104.  1831  ("1827").  (Fig.  6). 
Anisosperma passiflora  (Veil.)  Silva  Manso,  Enum.  Subst.  Braz.  38. 1836.  TYPE:  BRAZIL  RlO  de 

JANEIRO:  (i.ECTOTYPE:  here  designated,  Vellozo,  Fl.  Flumin.,  Icon.  10:t.  104. 1831  ("1827")). 

Vine  or  liana;  stem  glabrous  or  sparsely  glandular-pubescent;  tendrils  glabrous. 
Leaves  with  the  blade  unlobed,  ovate  to  broadly  lanceolate,  5-13  cm  long,  4.5- 
7.5  cm  wide,  membranaceous,  with  a  distinct  marginal  nerve,  the  apex  acute  to 
acuminate,  the  base  rounded,  with  2  small  irregular,  auriculate  glands  near  the 

petiole,  the  upper  and  lower  surfaces  minutely  pustulate,  sometimes  sparsely 

glandular-pubescent,  the  petiole  1-3  cm  long.  Staminate  flowers  in  a  congested 

panicle  or  subumbelliform  mf  lorescence;  pedicel  (2-)4-5  mm  long,  sparsely 

glandular-pubescent;  hypanthium  4-5(-13)  mm  long,  sparsely  glandular-pu- 
bescent; calyx  shallowly  cupular,  glandular-pubescent,  the  lobes  ca.  2.5  mm 

long,  lanceolate,  acute;  petals  oblong-hastate,  5-7  mm  long,  green  or  creain-col- 
ored,  the  median  adaxial  ridge  glandular,  slightly  raised,  broadest  at  the  base, 

gradually  tapering  to  about  the  center;  stamens  1.5-2  mm  long,  the  anthers  ca.  1 

mm  long,  slightly  longer  than  wide.  Pistillate  flowers  2-4  on  a  short,  thick  pe- 
duncle; styles  with  the  lower  part  somewhat  thickened,  the  upper  part  dilated 

and  broadly  obcordate,  curved  inward  longitudinally;  ovary  6-9  mm  long  and 
4-5  mm  wide,  glabrous.  Fruit  ovoid  to  oblong,  8-15  cm  long,  5-11  cm  wide, 
subtrigonous,  smooth  or  irregularly  verrucose,  ffeshy  with  thickened  outer 
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Fig. 6 Jei/y/Zea pflss/flora. A. Habitstaminate  inflorescence  (Wflfsf/iftflc/?  79205). B.Staminate flower (W(jfsc/)toc/?  9106). 
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cortex,  the  apex  short-apiculate;  seeds  suborbicular,  compressed,  3.5-3.5  cm  long, 

3-4  cm  wide,  ca.  1.5  cm  thick,  pale  brown,  with  a  thin  erose-margined  cover 

Distribution  and  ecologjy.-Coastal  Brazil  m  southeastern  Bahia,  Rio  deja- 
nen-o,  eastern  Sao  Paulo,  and  eastern  Parana.  In  gallery  forests  near  sea  level. 

Additional  specimens  examined.  BRAZIL.  Bahia:  ca.  5  km  W  of  Itamaraju,  20  Sep  1878,  Mori  ct  ai 
10742  (CEPEC).  Parana:  Ciuaratuba,  Rio  Cubatao,  27  Dec  1911,  Diisen  13640 (.E  NY);  highway  between 

RioBranco  do  Sul  and  Cerro  Azul  along  Rio  P,  Grossa,  26  Apr  \962,Halsch  hack  9106  (US);  Ribeirinha, 

7  May  1968,  Hatschbach  19205  (K);  Morro  do  Ingles,  18  Feb  1976,  HaLschhach  38090  (K).  Sao  Paulo: 

Campinas,  1873,  Correa  de  Mello  s.n.  (BR);  Cabital,  26  Dec  1941,  Pickd  5566  (US);  1816-1821.  Saml^ 
HilcnreD6L)0(F).  Rio  de  Janeiro:  1894,G/uci(7U  203,}.')  (BR);  Nov  1987,  Gld^iou  10870  (K);  Cantagalo, 
1859.  Pcckolt  8  (BR);  Cantagalo.  1861.  Feckoh  .s.n.  (BR);  Teresopohs,  Serra  dos  Orgaos,  27  Feb  1887, 

Scbcnck  2898  (BR),  Without  precise  locality:  1859.  Pcckolt  s.n.  (BR);  s.d..  Martins  s.n.  (BR). 

EXCLUDHD  NAMES 

Fevillea  deltoidea  Cogn.,  in  Martius,  Fl.  Bras.  6(4):119. 1878.  \=Ptcropepon  dcUoidcus 
(Cogn.)  Cogn.l. 

Fcvillea  monosperma  Veil,  Fl.  Flumin.,  Icon.  10:t.  103.  1831  ("1827").  \=Pteropcpon 
monospermus  (Veil.)  Cogn.]. 

Fevillea  pedata  Smith  ex  Sims,  Bot.  Mag.  t.  2681.  1826.  Wicljairui  pedaia  (Smith  ex 
Sims)  Hooker]. 

Fevillea  punctata  (L.)  Poir,  m  Lamarck,  Encycl.  4:418.  1796.  basionym:  Bryonia 
punctata  L.,Demonstr.  Pi.  26. 1753.  TYPI^  1  Icrb,  I  inn.  No.  1180.1  (two  sheets);  apparently  a  mixed 

collection,  possibly  a  Tnchosanthcs  and  a  Momordica. 

Fevillea  tamnijolia  Kunth,  m  Humboldt,  Bonpland  &  Kunth,  Nov.  Gen.  Sp.  7:175. 
1825.  [=Sicydium  tamni/oJitim  (Kunth)  Cogn.]. 

Fevillea  trilohata  Reichard,  Syst.  Pi.  4:253.  1780,  nom.  illegit.;  non  L.,  1753. 
(B.ASIONYM:  Bryonia  punctata  L.,  1753  )  l.See  PcviUca  punctata  above.] 
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ABSTRACT 

I  lerbunum  study  of  Bromusgrandi. s,  Rim"u((itnuis,  and  B.  ortuti  ion  us  var.  haW'u  Irom  western  North 
America  has  indicated  that  these  taxa  are  morphologically  and  geographically  distinct,  and  i3est 

treated  as  species.  A  new  combination  Bromus  hallii  (.Hitchc.)  Saarela  &  RM.  Peterson  is  made.  Brom  in 

hallii  differs  from  B.  orcultianus  by  having  densely  pubescent  blades  (verses  glabrous  in  B. 

orcuttianus),  lower  sheaths  with  dense  short  stiff  hairs  1  mm  long  or  less  (vs.  long  soft  hairs  2-4  mm 

longj,  and  1-2C-3)  culm  nodes  (vs.  2-4).  Bromus  hallh  differs  from  B.gvandis  by  having  blades  that 

are  7.5-16.")  cm  long  |vs.  (13-)18-38  cm  long  in  B.  ̂ randis],  l-2(-3)  culm  nodes  (vs.  3-7),  and  lower 

glumes  that  arc  l(-3)-nerved  [vs.  3(l)-nerved].  We  provide  the  first  report  oi  differences  m  the  type  ol 

pubescence  on  the  lower  sheaths  between  B.  orcuttianus  and  B.  hallii.  We  confirm  the  diploid  chro- 
mosome number  of  In  =  14  for  B.^randis.  We  include  descriptions,  synonymies,  and  representative 

specimens  exatnined  for  B.grandis,  B.  hallii,  and  B.  orcuttianus,  a  key  to  all  sections  ol  Bromus  in 

California,  and  a  key  to  Bromus  sect.  Bromopsls  in  California. 

RESUMEN 

Rl  estudio  de  Bromus grandis,  B. orcuttianus  y  B. orcuttianus  var.  hallii  de  Norteamerica  occidental 

ha  indicado  que  estos  taxa  son  morfologica  y  geograficamente  diterentes.  y  estan  tratados  mejor  como 

especies  distintas.  Se  hace  una  nueva  combinacion  Bromus  hallii  (Hitchc.)  Saarela  y  P.M.  Peterson. 
Bromus  hallii  se  diferencia  de  6.  orcuttianus  por  tener  lammas  densamente  pubescentes  (.contra 

glabras  en  B.  orcuttianus).  vamas  inleriores  con  los  pelos  rigidos  cortos  de  1  mm  largo  o  mcnos  (con- 

tra los  pelos  suaves  largos  de  2-4  mm),  y  f  6  2(-3)  nudosenel  culmen  (contra  2-4).  Bromus  hallii  se 

diferencia  de  Bromus grandis  por  tener  las  laminas  de  7.5-16.5  cm  de  largo  (contra  18-38  cm  en  B. 

grandis),  1  o  2  nudos  en  el  culmen  (contra  3-6),  y  glumas  inleriores  U-3)-nervadas  [contra  .3(1)- 
nervadasj.  Proporcionamos  el  primer  informe  de  diferencias  en  el  tipo  de  pubescencia  en  las  vainas 

inleriores entreB.orci(ttianu.syB./ialiii.Coniirmamos el  numerodiploidedecromosomasde  2)1  =  14 
para  B.grandis.  Incluimos  descripciones,  sinonimias,  y  especimenes  representativos  examinados  de 

SIDA21(4):  1997-2013.2005 
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li,,i;)  (1/1(1  IS,  li  htilhi  y  U.  orntUuiitus.  una  clave  dc  tdclas  las  seccioncs  dc  iironius  en  c;aliiornia,  y  una 

cla\x-  dc  HiiHiius  s(-(  (.  Bioinopsis  en  Caliidrnia, 

Bromus  L.  is  a  large  genus  of  approximately  160  species  that  are  distributed 

worldwide  in  temperate  regions.  The  genus  is  distinguished  from  other  grass 

genera  by  the  combination  ol  leal'  sheaths  that  arc  connate  for  most  of  their 
length,  awns  that  are  inserted  subapically,  and  hairy  appendages  on  the  apices 

of  the  ovary  (Clayton  (Si  Renvoize  1986).  In  the  New  Wodd,  79  native  and  intro- 

duced species  are  currently  recognized  (Pavlick  ct  al.  2003),  although  new  spe- 

cies are  being  described  (e.g.,  Saarela  et  al.  in  review)  and  the  taxonomic  bound- 
aries ol  several  dillicult  species  complexes  have  been  reevaluated  (e.g.,  Peterson 

ct  al.  2002;  Oja  et  al.  200^,  Massa  et  al.  2004).  Molecular  phylogenetic  investiga- 
tions have  clarified  several  aspects  of  the  evolutionary  history  of  Bromus.  and 

have  identil  led  major  lineages  in  the  genus,  some  of  which  correspond  to  com- 
monly recognized  intrageneric  taxa (Pillay  & Hilu  1990, 1995;  Ainouche &  Bayer 

1997;  Saarela  et  al.  in  press).  A  new  classification  of  the  genus  has  not  yet  been 

proposed,  pending  lurther  study  of  morphological  and  molecular  variation. 

BroiHii.ssect.  Bronio/i.si.sDumort.,  the  largest  of  the  traditionally  recognized 

sections  in  the  genus,  is  a  non-monophyletic  taxon  comprised  of  several  lin- 
eages that  occur  in  North  America,  Mexico,  South  America, and  Hurasia  (Saarela 

et  al.  in  press).  The  section  is  characterized  morphologically  by  l(.3)-  and  3(5)- 

nerved  tirst  and  second  glumes,  lemmas  that  are  dorsally  flattened,  and  a  pe- 
rennial habit  (Smith  1970),  although  some  of  these  characteristics  may  be 

symplesiomorphies.  In  North  America  north  of  Mexico,  there  are  16  native  spe- 
cies in  section  Bwmopsis  that  have  diversified  in  a  variety  of  habitats  (Pavlick 

1995;  Pavlick  &  Anderton,  in  press).  Some  species  are  wide-ranging  (e.g.,  B. 
iiiidius  P.),  whereas  others  are  highly  restricted  m  distribution  |e.g.,  B.  icxcnsis 

(Shear)  llitchc.].  Several  taxa  (B.  lacvipcs  Shear,  B.  orcullianus  Shear,  B. 

oiruttidDus  var  /u;///i  llitchc,  B.  p^cudoUicvipcs  Wagnon,  and  R  suksdorfii 

Vascy)  are  restricted  to  mountainous  regions  in  the  southwestern  part  of  the 

continent,  largely  m  California  (Pavlick  1995).  Others  le.g.,  B.  pofk-ri  (J.M,  Coult.) 
Nash,  B.  richardsonii  Pink,  B.  vul(,'c(n5(Hook.)  Shear]  have  broader  distributions 

in  western  North  America.  While  studying  Bmmii.s  specimens  from  California 
to  support  preparation  ot  the  taxonomic  treatment  of  Bromus  lor  the  Second 

Hdition  ol  the  jepson  Manual  (Saarela  &r  Peterson,  in  prep.),  it  became  clear  that 

B.  orcuitianus  var  /ud/ii,  despite  its  varietal  rank,  is  a  readily  identifiable  taxon 

that  can  be  consistently  and  reliably  distinguished  from  both  B.  orcutluuius 

var.  orcuttunius  and  B.  t^runJi.s.  These  preliminary  observations  stimulated  a 

more  detailed  investigation  of  its  morphological  variation  and  taxonomic  status. 

Vasey  (1885)  named  and  described  B.  orcuttiauus  based  on  collections  by 

C.R.  Orcutt  Irom  the  mountains  near  San  Diego,  and  collections  by  W.N. 

Suksdorf  from  Mt.  Adams  in  Washington.  In  his  revision  of  the  North  American 
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species  of  Bromus,  Shear  (1900)  recognized  B.  orcuttianus,  and  described  larger 
plants  from  La  Maite,  San  Diego,  with  pubescent  sheaths,  leaves,  culms,  and 

spikelets  as  a  new  variety,  B.orcuttianus  var.grandis  Shear.  Iditchcock  (in  Jepson 
1912)  described  plants  from  the  mountains  of  southern  California  with  densely 
pubescent  blades  and  cataphylls,  and  pubescent  glumes  and  lemmas  as  a  new 
variety,  B.orcuttianus  var  hallii  Hitchc.  Hitchcock  (in  Jepson  1912)  also  elevated 

B.  0  rcuttia  nus  var.grandis  to  a  species,  B.gra  ndis  (Shear)  Hitchc,  nidicatnig  that 
it  is  similar  to  B.  orcuttianus  var  hallii.  but  differs  in  its  drooping  panicle  and 

distinctly  3-nerved  lower  glumes.  Subsequent  authors  have  recognized  B. 
grandi.s,  B.  orcuttianus,  and  B.  orcuttianus  var  hallii  in  their  treatments  (e.g., 
Hitchcock  &  Chase  1951;  Wagnon  1952;  Munz  &  Keck  1959;  Hitchcock  et  al. 
1969;  Munz  1974;  Wilken  &  Painter  1993;  Pavlick  1995;  Pavlick  &  Anderton,  in 

press)  although  Clayton  and  Williamson  (2002  onwards)  synonymized  B. 
orcuttianus  var.  hallii  with  B.  orcuttianus.  In  his  revision  of  Bromus  sect. 

Bromopsis  in  North  America,  Wagnon  (1952)  hypothesized  that  B.  orcuttianus 
var  hallii  is  equally  related  to  B.grandis  and  B.  orcuttianus,  and  indicated  that 

it  requires  further  study.  Among  species  of  Bromus  sect.  Bromopsis  in  North 
America,  B. orcuttianus  var  hallii  is  the  only  taxon  recognized  currently  at  the 
varietal  level,  even  though  the  characteristics  separating  it  from  B.  orcuttianus 

var  orcuttianus  and  B.grandis  are  similar  m  degree  to  those  separating  other 

morphologically  similar  species  of  Bromus.  Here  we  discuss  the  morphologi- 
cal, cytological,  geographical,  and  ecological  characteristics  ol  these  three  taxa, 

and  propose  a  new  combination,  B.  hallii  (Hitchc.)  Saarela  &  P.M.  Peterson.  We 

include  synonymies,  species  descriptions,  distributions,  and  specimens  exam- 
ined for  B.grandis,  B.halli  i,  and  B.  o  rcuttianus,  and  keys  to  the  sections  of  Bromus 

in  California,  and  Bromus  section  Bromopsis  in  California. 

MATERIAL  AND  METHODS 

This  study  is  based  on  examination  ol  over  425  herbarium  specimens  from  CAS, 
DAO,  K,  OSU,  UBC,  UC/JEPS,  US,  W,  and  WTU,  including  most  type  specimens. 

Specimens  were  measured  to  generate  morphological  descriptions.  Data  on  geo- 
graphic distribution,  elevation,  and  habitat  were  obtained  from  herbarium 

specimen  labels.  Cytological  observations  ot  B.grandis  were  carried  out  by  the 
third  author  on  living  material  germinated  from  seeds  collected  in  1994 
{Cayouette  &  Darhyshire  C7947).  Detailed  procedures  for  the  chromosome  count 
are  provided  in  Peterson  et  al.  (2002).  The  taxonomic  key  was  generated  through 
study  of  the  literature  and  representative  herbarium  specimens  at  US. 

RESULTS  AND  DISCUSSION 

Bromus  orcuttianus,  B.  orcuttianus  var  hallii,  and  B.grandis  are  morphologi- 
cally similar  taxa  that  have  been  recognized  as  distinct  for  almost  a  century. 

Examination  of  morphological  variability  among  individuals  from  across  the 
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range  of  these  three  taxa  indicates  that  they  are  each  easily  distinguished  by  a 

combination  ol  quan t i tat ive  and  quahtative  characteristics,  and  each  has  a  dis- 
tinctive geographic  distribution.  The  degree  of  dil  lerence  among  the  three  taxa 

is  approximately  the  same,  although  one  taxon  is  recognized  currently  at  the 

varietal  level  while  two  are  recognized  as  species.  It  would  be  equally  logical 

(although  not  xalid  nomenclaturalh)  toclassify  individuals  currently  included 

in  liorculliLiniiS  var  hallii  as  an  mtraspecilic  taxon  ol  B.{]^}iindis,  il  emphasis 

were  placed  on  vegetative  rather  than  reproductive  characteristics  when  mak- 

ing taxonomic  decisions.  To  minimize  such  ambiguity,  either  one  wide-rang- 

ing polymorphic  species  could  be  recognized,  or  each  morphologically  and  geo- 
graphical ly  distinct  taxon  could  be  treated  as  a  species.  We  prefer  the  latter 

approach,  and  propose  a  new  combination,  B.  hctll'n  (.llitchc.)  Saarcla  &  P.IM. 
Peterson  to  accommodate  this.  This  morphological-geographical  approach  to 
circumscribing  species  follows  existing  treatments  of  Bromus  sect.  Broniop.sis 

m  North  America,  in  which  taxa  with  consistent  morphological  characteris- 
tics throughout  their  ranges  are  treated  as  species  (e.g.,  Pavlick  1995;  Pavlick  & 

Anderton,  in  press;  Saarcla  &r  Peterson,  in  prep). 

Bnvnus  halln  and  Hon  uftidnii.saredistinguishedmorphologically  by  sev- 
eral qualitative  characteristics,  includi  ng  the  presence  or  absence  ol  pubescence 

on  the  blades,  the  type  ol  pubescence,  and  the  number  of  culm  nodes  (Table  1). 

Broniiis  haUii  is  characterized  by  blades  that  are  densely  pubescent  abaxially 

and  adaxially,  lower  sheaths  that  are  densely  pubescent  with  short,  stilf  hairs 

up  to  1  mm  long,  and  culms  with  l-2(-3)  nodes.  In  contrast,  B.orcuilianus  has 

blades  that  are  glabrous  abaxially  and  adaxially  (sometimes  with  pilose  mar- 

gins towards  the  base),  lower  sheaths  that  arc  sparsely  to  densely  pilose  (occa- 
sionally glabrous)  with  long,  soft  hairs  up  to  4  mm  long  that  are  easily  visible 

with  the  nal<ed  eye,  and  culms  with  2-4  nodes.  Previous  authors  (e.g.,  Hitch- 
cock 1Q5T  Pax'lick  1995)  noted  that  these  two  taxa  differ  in  the  distribution  ol 

the  pubescence  on  the  leaves,  but  tliey  were  apparently  not  aware  ol  the  ditler- 
ences  noted  here  in  the  type  ol  pubescence  on  the  lower  sheaths.  Additional 

morphological  characteristics  distinguish  B.  hallh  and  B.orcuttianus,  but  there 

is  some  overlap  in  these  character  states.  Bnvnus  hallii  consistently  has  pubes- 

cent glumes,  lemmas,  and  blades  that  range  m  length  from  7.5-16.5  cm  long, 

whereas  B.orcuttianus  has  glumes  that  are  usually  glabrous  but  sometimes  sca- 
brous or  pubescent,  lemmas  that  range  Irom  glabrous  to  pubescent,  and  leal 

blades  that  range  in  length  Irom  7-24  cm  long.  The  morpliology  of  the  inflo- 

rescenec  is  the  same  in  both  taxa,  with  stilf  branehes  that  are  erect  and  ap- 

pressed  to  spreading  not  more  than  90°  I  rom  the  rachises.  Good  illustrations  ol 
the  general  habit  and  inf  lorescence  morphology  of  B.  orcutlianus  and  R  hallii 

are  found  in  Pavliek  (1995),  l-)ut  these  do  not  adequately  emphasize  the  diagnos- 
tic diflerences  ol  the  type  ol  pubescence  found  on  the  lower  leaf  sheaths  or  the 

differences  in  eulm  node  number. 
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Table  1.  Diagnostic  characters  separating  Bromus  grandis,  B.  hallii,  and  B.orcuttianus. 

Characters 
B.  grandis B.halli 6.  orcuttianus 

Leaf  blades 
pubescent pubescent 

glabrous,occasionally 

pilose  near  base 

Lower  leaf densely  pubescent, densely  pubescent, sparsely  to  moderately 
sheaths hairs  up  to  1  (- mm  long 

-3) 

hairs  up  to  1 

mm  long 

pilose,  hairs  2-4  mm 
long, occasionally 

glabrous Culm  nodes 3-7 
l~2(-3) 

2-4 

Leaf  blade  length (13)18-38  cm 
7.5-16,5  cm 

7-24  cm 

Glume  surface 
pubescent pubescent 

glabrous,  scabrous,  or 

pubescent 
Lemma  surface 

pubescent 
pubescent 

glabrous  or  pubescent 

Lower  glumes, 
3(1) 

1(3) 1(3) 

number  of  veins 

Awn  length 3-6  mm 
3.5-7  mm (4-)5,5-8  mm 

Inflorescence flexuous,  usua 

lly 

stiff,  erect,  ascending  and stiff  erect,  ascending 

branches 
spreading  >  90° 

from appressed,to  spreading and  appressed,  to 
culm  axis 

not  >  90°  frc 
)m  culm  axis 

spreading  not  >  90° from  culm  axis 

Stebbins  and  Love  (1941)  reported  a  diploid  chromosome  count  o(  2n  =  14 
for  B.  orcuttianus,  and  this  was  confirmed  by  counts  by  Wagnon  (1952).  Stebbins 
and  Love  (1941) synonymizedB. orcuttianus  var.  ha/ h i  with B.orcuttit/nu.s,  thus 
it  is  unclear  if  they  obtained  counts  for  material  that  we  are  treating  here  as  B. 

halli.  Wagnon  (1952)  was  unable  to  obtain  living  material  of  B.  hallii,  and  at- 
tempts to  germinate  seeds  of  B.  hallii  for  chromosome  counts  in  this  study  were 

unsuccessful.  The  chromosome  number  ot  B.  hallii  remains  unknown. 

B/'omus/ial/ii  and  B.  o rcu  1 1  lan us  ditier  in  their  geographic  distributions  and 
mean  (\.0  elevations.  Bromus  halliiis  a  narrowly  distributed  species  that  occurs 
in  southern  California  in  the  mountains  ot  Kern,  Fresno,  Los  Angeles,  Monterey, 

Santa  Barbara,  San  Bernardino,  and  Tulare  counties,  at  high  elevations  (\x  =  6658 

1 1;  n  =  29).  Bromus  orcuttianus  has  a  much  wider  range,  occurring  in  the  moun- 
tains throughout  California,  Oregon,  southern  Washington,  eastern  Nevada,  and 

southeastern  Arizona  (Piper  1906;  Wagnon  1952;  Kearney  et  al.  1960;  Pavlick 

1995),  generally  at  lower  elevations  (|u  =  5306  f  t;  n  =  40). 

Bromus  hallii  and  B. grandis  are  distinguished  morphologically  by  a  com- 
bination of  vegetative  and  reproductive  characteristics  (Table  1).  The  distribu- 

tion and  type  of  pubescence  on  the  blades,  sheaths,  and  spikelets  is  similar  in  B. 
hallii  and  B.grandi.s,  although  two  specimens  ol  B.  grand  is  seen  ( Wo  l/688cS  and 
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SHvcns2829)  have  longer  hairs  up  to  3  mm  long  on  the  bladcsand  sheaths.  The 

taxa  dilter  in  t:heir  blade  lengths,  number  of  cuhn  nodes,  number  of  nerves  on 

the  lower  glume,  and  inflorescence  morphology.  Bromus  luillii  has  blades  that 

are  7.5-16.5  cm  long  [vs.  (13-)18-38  cm  long  in  B.grandisi  l-2(-3)  culm  nodes 

(vs.  3-7),  and  lower  glumes  that  are  l(3)-nerved  [vs.  3(l)-nerved].  B/o/mi.s  hallii 

has  panicles  with  still  branches  that  are  erect  or  spreading  not  more  than  90° 
Irom  the  culm  a.xis,  whereas  B.ii^randis  has  panicles  with  flcxuous  branches 

that  are  spreading  ol  ten  more  than  90°  Irom  the  culm  a.xis.  In  immature  speci- 
mens ol  B.\!^nu]dis  Cthosc  collected  in  late  May  and  early  June),  the  panicles  ap- 

pear similar  in  morphology  to  those  found  in  B.orcultiauus  and  B.  /ud/ii,  thus 

this  characteristic  should  only  be  used  on  fully  mature  specimens.  A  good  il- 
lustration of  the  inflorescence  morphology  of  B.grandi:^  is  found  in  Hitchcock 

(1951).  Wagnon  (1952)  indicated  in  his  taxonomic  keys  that  B.  haUi  differs  from 

B.grandism  having cucullate  (boat-shaped)  blade  tips,  but  thorough  examina- 
tion of  thischaracter  indicates  that  several  individuals  of  B.gru/k/i.s  share  this 

character  state,  making  this  an  unreliable  character  Stebbins  and  Love  (1941) 

reported  a  diploid  chromosome  number  ol  2 /i  =  14  tor  B.grcn]dis.  Wagnon  (1952) 

did  not  have  iresh  material  of  B.grandis  for  chromosome  counts.  Our  cytologi- 
cal  observations  of  R^t^rcnuii.s  confirm  thcdiploid  number  2n  =  f4.  Like  B.  hidlii, 

B.grandis  is  a  narrowly  distributed  species  endemic  to  southern  California, 

known  from  the  mountains  in  the  southern  counties  and  in  the  coastal  ranges 

from  Santa  Cruz  to  San  Diego  counties.  Bro/ii  usgra  ndis  generally  occurs  at  much 

lower  elevations  (j.i  =  3267  ft;  n  =  25)  than  B.  haUii  (}.i  =  6658  ft;  n  =  29). 

Recognition  ol  B.  hallii  as  a  distinct  species  increases  the  number  of  spe- 
cies in  Bromus  section  Bromopsis  in  California  to  fl,  fO  of  which  are  native,  and 

one  that  is  introduced  (B.  incn}]is  Leyss.).  Keys  distinguishing  the  sections  of 

Bromus  and  the  species  of  sect.  Bromopsis  in  California  are  presented  below.  A 

revised  key  distinguishing  all  34  native  and  introduced  species  ol  Bromus  in 

California  will  be  published  in  the  Second  L.dition  of  thejepson  N4anual  (Saarela 
and  Peterson,  in  prep). 

TAXONOMIC  TRHATMHNT 

Bromus  grandis  (Shear)  Hitchc,  Fl.  Calil.  1:175.  1912.  Ihomusonuttiamisy'dv.^uatdis 
Shear,  Bull,  Div.  AgrostoL  U.S.D.A.  23:4  1  lOOO  Hrn/Mo/isis^i^rcduiis  (Shear)  Mdlub,  rdluK.cobot 

Phytotax.  8t2):167,  1073.  Tvi'l':  I'.S.A,  CAl.iroRNlA.  .San  Diego  Co.:  La  Maite.  25  Km  IHHl  C.R. 
Orn(((  472 (iioi(TrYi'i::liS-8UTl  V). 

H}-oiuu\porlcn  var,  assimiUs  Bunt  Oavy,  Univ.  C;alil.  Publ.  Bot  1;55,  1902. TVPH:  U.S.A. CALll-ORNlA: 
south  side,  San  |aeinio  Mts,  1001.  M.M.  Hall  2228  (HOLOTYPE  UC-37692!:  1SOTYP1-:  US-865453 

I  ragm.  e,\  I '( ').). 

Loosely  caespitose  perennial,  CaiIhis  70-180  cm  tall,  erect,  glabrous  to  pubes- 

cent; nodes  3-7,  dark  brown,  rctroi'scly  pilose  below,  often  covered  by  sheaths. 

Leal  sheaths  3.5-12  cm  long,  closed  lor  most  of  their  length;  sheaths  densely 
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pubescent,  hairs  up  to  1  mm  long;  margins  smooth,  occasional!  y  hyaline  at  apex; 

collars  densely  pilose,  with  hairs  up  to  2  mm  long,  auricles  sometimes  present; 

cataphylls  and  basal  sheaths  pubescent,  sometnnes  shredding;  ligules  1-3  mm 
long,  membranous,  densely  pubescent  to  pilose  adaxially,  glabrous  abaxially, 

apex  obtuse,  erose;  blades  (13-)18-38  cm  long,  3-12  mm  wide,  Hat,  membra- 
nous, apically  cucullate,  sparsely  to  densely  pubescent  adaxially  and  abaxially, 

hairs  up  to  l(-3)  mm  long;  margins  glabrous,  sparsely  papillate  or  scabrous. 
Panicles  15-26  cm  long,  6-17.5  cm  wide,  open;  lower  branches  5-26  cm  long 

with  1-6  spikelets,  f  lexuous,  nodding  and  usually  spreading  more  than  90°  Irom 
the  rachises,  pubescent;  lower  inflorescence  nodes  with  1-4  branches.  Spike- 
lets  2.5-3.5(-4.5)  cm  long,  4-9-f lowered,  terete  to  conspicuously  distichous  at 
maturity  with  rachis  visible;  glumes  subequal,  shorter  than  lemmas,  pubes- 

cent, margins  sometimes  hyaline;  lower  glumes  5-8.5  mm  long,  3(l)-nerved,  apex 
acute;  upper  glumes  7-10(-12)  mm  long,  3(5)merved,  apex  acute;  lemmas  11-14 
mm  long,  margins  pubescent,  backs  glabrous  to  densely  pubescent,  marginal 
hairs  sometimes  longer;  backs  flattened  dorsally;  apex  entire  or  minutely  bifid, 

the  teeth  not  greater  than  0.2  mm  long;  awned  just  below  apex,  awns  3-6  mm 

long,  straight;  paleas  8-11  mm  long,  shorter  than  lemma,  backs  glabrous  or 
slightly  pubescent,  margins  usually  pubescent;  apex  acute;  anthers  3-5  mm 
long,  yellowish-orange,  Caryopses  about  9  mm  long,  linear,  dark  brown.  Chro- 

mosome number  2n  =  14. 

Distribution.— Endemic  to  southern  California;  San  Gabriel  ]\4ts.,  Santa 
Lucia  Mts.,  San  Bernardino  Mts.,  San  Antonio  Mts.,  San  Jacinto  Mts.,  San  Rafael 

Mts.,  and  Topatopa  Mts. 

Habitat.— Dry  areas  m  open  pine  woods,  hillsides,  and  rocky  slopes;  eleva- 
tion 1200-8000  It. 

Specimens  examined.  U.S.A.  California:  Fresno  Co.:  junction  N  of  South  fork  of  Kings  River,  1  N4ay 

\^)2\  Duncan  s.n.  (CAS);  Kmgs  Canyon  road  4..3  mi  W  of  I  lorseshoe  Bend,  3t)00  ft,  6Jun  f960,  Howdl 
35^^0  (CAS);  Kaiser,  27  jun  f935,  Bullard  95  (UC/JEPS).  Los  Angeles  Co.:  San  Diinas  Canyon,  San 
Gabriel  Mts,  1750  ft,  4  Jul  1Q33,  Wheekr  1894  (CAS,  US);  San  Gabriel  Mts.  3500  ft,  4  Jul  f933,  Ewan 

7857  (US);  San  Gabriel  Mts,  Fast  Fork.  Big  Santa  Anita  Canyon,  2250  ft.  30  May  1931,  Ewan  4249  (US); 

Little  Santa  Anita  Canyon.  2  July  1902,  Abrams  2632  (CAS,  US);  San  Gabriel  Mts.  Bell  Canyon,  2300 

ft,  8Jun  1936,  W/iecler  4134  (CAS);  San  Gabriel  Mts,  Indian  Canyon  Camp,  2  mi  off  Soledad  Canyon, 

3000  ft,  27  May  1936,  Wo!f7845  (CAS,  W);  San  Gabriel  Peak,  9Jul  1900,  Dudley i.n.  (CAS);  San  Gabriel 

Mts.,  990  m,  1  Sep  1994,  Cayouette  &  Darhyshirc  C7947  (DAO);  Summit  ol'  Mt.  Wilson,  29 Jun  1902, 
Abrams  2600  (CAS,  US);  San  Gabriel  Mts,  Big  Tujunga  Creek  between  Coldwatcr  and  Wickiup  Can- 

yons, fOJul  1992,  Ross667l  (UC/JEPS);  Horse  Flats,  San  Gabriel  Mts,  16  Aug  1991.  Koss  5873  (UC/JEPS); 

Roundtop  Mtn.  San  Gabriel  Mts,  Chilao  Flat,  14  Aug  1991,  Ross  5780  (UC/JHPS).  Madera  Co.:  0.5  mi  S 

of  -Southfork.  17  jun  1933,  Hormay  26  (UC/JEPS).  Monterey  Co.:  Pico  Blanco,  1 1  May  190f.  Davy  7339 

(US);  Santa  Lucia  Mts,  Jun  1901,  Davy  7691  (US);  Tassajara  Hot  Springs,  Jun  1901.  Hlmcr  3398  (CAS, 

US);  Little  Sur,  14  May  1901,  Davy  7385 (US);  coast  range  W  of  King  City  RJun  1927,  Swallen  596  (US); 

Gavilan  Peak,  3000  ft,  1  Jul  f86L  Brewer  740  (US);  Alder  Creek,  Santa  Lucia  Mts,  3000  ft,  23 Jul  1958, 

Hardbam  3789  (CAS);  Arroyo  Seco  River  Canyon  near  Hanging  Valley,  2 Jun  1957,  HowcJl  32566  (CAS); 
Arroyo  Seco  River,  Santa  Lucia  Mts,  5  Jun  1959,  Hardbam  4796  (CAS);  Cruikshank  Trail,  Santa  Lucia 
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Mts,  26  Ma)'  IOh\  Howill  1580  (CAS);  Frances  Simes  llastings  Natural  History  Reservation,  Santa 

I  iicia  Mts,  22  Jul  K)44.  Jjii.stlule.s.n.(CAS);  1- ranees  Simes  Hastings  Natural  History  Reservation,  up- 

pei"  t'armcl  Vallc)',  about  2  mi  NP  ol  Jame^burj;.  22  Aug  l'-H2,  Durham  s.n.  (C;ASJ;  Naciinicnto  Sum- 
inii,  Santa  ],ueia  Mts,  2801^1  it,  liS|un  i^)n^.  Mini;  20886  (CAS);  near  Carmcl  River,  261un  \^)0i.  Dudley 

s.iL  (C;AS);  near  Naeiniienlo  Siiininit  Camp,  Sania  Lucia  Mts,  26Jun  \^)V,  Raven  10987  (CAS);  Santa 

Lucia  Mts,  bank  by  road  from  A rroyoSeco Camp  to  Escondido Camp,  24  jun  1956,  HowiK  980  (CAS); 

Santa  Lucia  Mi>,  between  Middle  and  South  Forks  of  Ilevil's  Creek  near  C;anogas  Falls,  2000  It,  23 

May  l'-)83,C((f7'e/i(cr2f8(,CAS);  Santa  laicia  Mts,  Landels-1  [ill  Big  Creek  Reserve,  Cam  boa  Point  Sec- 

tion, 27  May  l'-)82,  (icnciti  cv /:u,i;/e,'>, 39.UC AS);  Santa  Lucia  Mts,  San  Miguel  Creel<,  below  confluence 

with  Anthony  Creek,  ca.  5  air  km  WNW  of  San  Miguelito  Ranch  Ruins,  390  m,  5  jun  1999,  Wilken 

15707  (CAS);  Santa  Lucia  Mts,  ,'^outh  Fork  OevMs  Caimm,  along  Gamboa  Trail  near  saddle  ot  Twin 

Peak  and  Leak  3850,  4  jun  l'-)8 1  Ccir/H-ndT 2,57  (CAS);  Santa  Lucia  Mis,  lun  DOl, /3(n'V  76.5.3, 7718. 7720 

(.UC/JFPS),  Orange  Co.:  Santiago  peak,  20  )un  i'-)27,  Swalien  640  (US);  Silverado  Canyon.,  640  m,  3 

Sep  1994,  CayoueUe  &  Davbyshuv  C79,5,i  (HAC);  Santa  Lucia  Mts,  Mill  Creek,  25  May  1941,  tioover 

5260  (K).  Placer  Co.:  N  branch  ol  Middle  Fork  of  A\merican  River  at  road  crossing  Foi  Forest  Hill,  20 

lul  K)52,  5(t4'l'i/is  et  al  51.12  (CAS).  Riverside  Co.:  San  Jacinto  Mts,  khJUvild  .Area,  N  of  Strawberry 

Valley,  between  Bear  Trap  C\  n  and  Lily  Cj-eek,  5200-5  500  ft,  I  Aug  1996,  White  ̂ 442  (CAS);  Colo- 
r;ido  Ocsert,  1889,  P,(/mcrs./i  (US);  Fuller  Creek,  29Jun  1936,  rales  6,38,3  (UC/JEPS).  San  Beniio  Co.: 

Pinnacles  National  Monumeni,  3  |un  K)3^),  Stebbins  2715  (UC/JFPS).  San  Bernardino  C:o.:  San  Ik'r- 

ii.u\lino  Mts.  29May  &-28|un  1888,  Pti/is/i  20.5.HUS);  San  Bernardino  Mts.,  .3300  1 1,  1  5  |un.  Reed  lOIl 

(US);  San  Bernardino  Mts,  29  May  1890,  I'ciisli  s.n.  (US);  .San  Bernardino  Mts,  road  below  Highland 

and  Running  Springs,  26Jun  142,  Bccilc  .i645  (L:BC);  .San  Antonio  Mts,  8000  ft,28jul  l917,/()/ins;()n 

/4t'7  (UC/JEPS,  US);  N  of  Snow  c;anon,  5500  ft,  20Jun  DOL  I'ansb  .50.i8  (C;AS);  Sail  Bernardino  Mis, 

2500  1 1,  5  Jun  L)17,  Fun.'.li  /I.itH(CAS,  UC/JFPS);  San  f5ernardino  Mis,  road  between  Highland  and 

Ruini I ng  Springs,  26jun  f  942,  Bcci If  3645 (CAS);  San  Bernardino  Mts.  24  May  1888,  F(i?-|,s/i  ,s,ir(C;ASJ; 
.San  Bernardino  Mts,  3000  ft,  29  Jun  1888,  Finish  20.5.3  (CAS);  San  Bernardino  Mts,  Dobbs  trail,  Mill 

Creek,  2  |ul,  C.yawjoyd  .s.n.  (CAS);  San  Bern.in.lino  Ntl  I'oresl.  road  38.  near  Angclus,  1654  m,  2  Sep 

1994,  C((\'(iiic(( c  if- Pt/r/'v.sliM  cC7949  (DAO);  0,5  mi  S  of  Santa  Ana  Rn-er  26  Jun  f  937,  >(;le,s 6688 (UC/ 

IFPS)  San  Diego  Co.:  Cleveland  National  Forest,  30Jun  ̂ 'H,  HiitbeiKk  13160  (US),  San  Luis  Obispo 

Co.:  beiweeii  Rocky  Butte  and  Pine  Mt„  Santa  Lucia  Mts,  21  Jun  1950,  Hoover  7998  (CAS,  UC/JF.PS); 

near  Rocky  fUitte  Fire  Lookout.  12  June  F)64.  Hoover9076  (CAS).  Sania  Barbara  Co.:  San  Rafael  Mts, 

Polreroon  SF  side  ol  Cachuiiia  IVak,  400t)  i  1. 12  |un  1961,  Bid Iclcv 4491  (CAS,  US);N  side  ol  La  Cumbre 

Peak,  Santa  Ynez  Mts,  3600  It.  5  Dec  1958, 1'oUard  s.n.  (CAS);  Romero  Canyon,  Santa  Ynez  Mts,  7  Jul 
1951,  Pollard  s.n.  (CAS);  W  kirk  ol  Cold  Spring  Canyon.  Santa  Barbara.  I6jun  1965,  Pollard  s.n.  (CAS); 

Santa  Ynes  Mouniains.  5  mi  1;  of  Santa  Barbara,  12  Sep  1994,  CayoucKc  &■  Darbysbne  (.J971  (DAO); 
bank  of  CammoCielo,  F  of  and  near  San  Marcos  Pass,  2000  ft,  f  Ojun  F)58,  Pollard  .s  n.  (\V);  Zaca  Lake 

Forest  Reserve,  19-30  Jun  DOo.  Pastwood  719  (UC/JEPS).  Santa  Cruz  Co.:  near  Eagle  Rock.  2500  ft, 

Hcs.sc  2731  (CAS);  Santa  Cruz,  27  Jun  1938,  .Silvcu.s  2829  (CAS).  Tuolumne  Co.:  Tuolumne  River  at 

F.arJy  Intake  d,un.  10  mi  W  of  Mather  1  Jul  1951,  S(c/)/)M1.s  .5000  (UC/jl4\S).  Ventura  Co.:  Red  Reef 

Canyon.TopatopaMts.  2800  5500IJ,81tin  1908.  Al'ni/ti.s&McGre.^oi" /6/(US);above  Murietla-Sauia 
Ynezdivide,  Santa  Ynez  Mts,  Ojai  District.  4  500  ft.  27  Jun  1963.  Po/dod  s.n.  (CAS);  Matihja  Canyon,  3 

|unl945,  Poll(:irti,s./i,(CAS);MurrietaCanyon.l5Jun  1946,  Po/dod  .s.n,  (CAS);  Red  Reef  Canyon,  Topatopa 

Mts,  2800-  3500  h,  8  Jun  1908,  A  beams  &  MeGre^or  161  (CAS);  Santa  ̂ 'nez  Mts,  Cam  mo  Ciclo,  3500  ft. 
29Jul  1967,  Pollard  s.n  (CAS);  Upper  North  Fork,  Matilija  Canyon,  Ojai  District,  27  Jun  1962,  Pollard  s.n. 

(CAS);  Ventura  River  Basin,  CammoCielo,  4(XX1  ft.  25  May  1^)46.  Pollard  s.n.  (CAS);  Santa  Ynez  Mts,  Cljai 

to  Cuyama  Valley  Road,  N  Fork  of  Ventura  River.  2.2  mi  below  Wheelers  1  lot  Springs.  1200  ft,  2f  May 

1935,  W()I/'68,S8(CAS);0.5  mi  N  of  Whiteacre  Pk,  LSJun  193'S.  .Smionldu  In  (20  (UC/JEPS). 

Broinus  hallii  (Hitchc.)  Saarela  &  P.M.  Peterson,  comb.  nov.  Broriiicson  uitianusvdr. 

haliii  I  liiclic.  Fl,  Calif  1:175. 1912.  Tvri-:  U.S.A.  Cai.II-ORNI.A;  west  side.  .San  kicmto  Mts,  27  Jun 

1901,  i/.Af.  /iti/!  2,301(1  KM.OTYPi;:  US-412894!). 
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Loosely  caespitose  perennial.  Culms  90-150  cm  tall,  erect,  puberulent  or  occa- 
sionally glabrous;  nodes  l-2(-3),  dark  brown,  retrorsely  pilose  to  densely  pu- 

bescent below.  Leaf  sheaths  6-12.5  cm  long,  1/4-3/4  as  long  as  internodes,  closed 

for  most  of  their  length,  densely  pubescent,  hairs  0.3-1  mm  long;  margins 
smooth,  occasionally  hyaline  at  apex;  collars  densely  pilose,  with  hairs  up  to  2 

mm  long,  auricles  absent;  cataphylls  and  basal  sheaths  densely  pilose,  some- 
times shredding;  ligules  0.5-2.5  mm  long,  membranous,  sparsely  to  densely 

pubescent  adaxially  glabrous  abaxially  apex  obtuse,  erose;  blades  7.5-16.5  cm 
long,  3-12  mm  wide,  flat,  membranous,  apically  cucuUate,  densely  pubescent 
abaxially  and  adaxially,  hairs  0.2-0.5  mm  long,  occasionally  longer  hairs  up  to 
1.2  mm  on  margins  near  base;  margins  scabrous  or  smooth.  Panicles  5-16  cm 
long,  2-11  cm  wide,  open  to  densely  branched;  branches  erect,  ascending  and 

appressed  to  spreading  not  more  than  90°  trom  the  rachises,  pubescent;  lower 
inflorescence  nodes  with  1-2  branches,  lower  branches  3.5-11  cm  long  with  1- 

2(-3)  spikelets,  upper  spikelets  occasionally  sessile  and  spike-like.  Spikelets  2.5- 
3.5(-4.5)  cm  long,  3-7-flowered,  terete  to  conspicuously  distichous  at  maturity 

with  rachis  visible,  lowest  rhachilla  2.5-4  mm  long;  glumes  subequal,  shorter 
than  lemmas;  sparsely  to  densely  pubescent,  margins  sometimes  hyaline;  lower 

glumes  5-8(-9)  mm  long,  l(3)-nerved,  apex  acute;  upper  glumes  (7-)8-9  mm 
long,  3-nerved,  apex  acute,  acumi  natc,  or  mucronate,  the  mucro  less  than  1  m  m 

long;  lemmas  10-14  mm  long,  5-  to  7-nerved,  sparsely  to  densely  pubescent 
across  back,  marginal  hairs  sometimes  longer,  up  to  0.5  mm  long,  backs  flat- 

tened dorsally  to  slightly  keeled;  apex  entire  or  minutely  bifid,  the  teeth  not 

greater  than  0.2  mm;  awned  just  below  the  apex,  awns  3.5-7  mm  long,  straight; 
paleas  9-13  mm  long,  shorter  than  the  lemmas,  backs  glabrous  or  slightly  pu- 

bescent, margins  usually  pubescent;  apex  acute;  anthers  3-6  mm  long,  yellow- 
ish-orange. Caryopses  9-11  mm  long,  linear,  amber  to  dark  brown.  Chromosome 

number  unknown. 

Distribution.— Endemic  to  southern  California;  known  only  from  Fresno, 
Kern,  Los  Angeles,  Monterey,  Santa  Barbara,  San  Bernardino,  and  Tulare  counties. 

Habitat— Dry,  open  or  shady  areas  on  hillsides,  rocky  slopes,  and  pine 
woods  in  the  mountains;  elevation  5200-8800  ft. 

Specimens  examined.  U.S.A.  California:  I'rcsno  Co.:  between  Vicletle  Meadow  and  Bullfrog  Lake.  9 
Aug  1940,  HowcU  16079  (,CASJ;  Bubbs  Creek  Canyon  ui  vicniity  of  Videtie  Meadows,  9,500-10.000  ft, 
23  Jul  1948,  Howell  24942  (CAS);  Simpson  Meadow.  Middle  Fork  of  the  Kmgs  River,  6000  ft.  25  Jul 

1958,  Howell  33926  (CAS);  Woods  Creek,  19Jul  1910,  Clemens  s.n.  (CAS).  Kern  Co.:  1.5  mi  W  of  Green- 
horn Summit,  5200  ft,  22 Jun  1970,  Howell  &  Inic  46599  (CAS);  Breckenridge  Mountain  Road,  0,4  mi 

F-  ol  Barrel  Spring,  6500  ft,  19  Aug  1958,  'iwissclivann  4725  (CAS);  Greenhorn  Mountains,  1.5  mi  SF  of 
Summit,  5000  ft,  BJul  1962,  Howell383I2 (CAS);  Greenhorn  Pass  Road, about  0.5  mi E  of  Sprout  Spring, 

Greenhorn  Range,  5750  ft,  13  Aug  1958,  Twtssclma  n  n  4666  (CAS);  Greenhorn  Range,  NVv'  of  Calf  Creek, 
17  Sep  1963,  Twisselmann  9010  (CAS);  Greenhorn  Range,  Greenhorn  Pass  Road  just  S  of  Tiger  Flat, 

6600  ft.  13  Aug  1958.  Iwissehnann  4653  (CAS);  Kern  Plateau,  road  to  Bartolas  Country  E  of  Little 

Cannell  Meadow.  7200  ft.  12  Jul  1966.  Howell  &  True  41851 ICAS);  Kern  Plateau,  trail  to  Little  C:anncll 
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Meadow  above  Pine  Flat,  7450  It,  24 Jul  1964,  Twissclmunii  9X80 (CAS);  Old  Kernville  Road,  4.4  mi  F. 

ol  Greenhorn  Summit.  Greenhorn  Range,  5200  ft,  21  Jun  1957,  Twissclmann  3716  (CAS).  Los  Angeles 

Co.:  Buck  horn,  San  Cuibncl  Mts.  0500  It,  20  Jul  19  )  ].  Duidn  .i52HCAS.  OSl!,  US);  San  Antonio  Mts.  S 

Fork  ol  l.ytle  Creek,  dOOO  It,  15Jul  1917,  /o/m.sdxi  14.54  (CAS,  US);  San  Antonio  Canyon,  27Jun  1927, 

Swollen  679  (US);  San  Bernardino  Mts,  2  mi  N  ol  Big  Pine  Camp,  25Jun  1942,  Beetle  3640  (CAS);  San 

Gabriel  Mts,  Blue  Ridge,  8000-8500  ft,  I8jul  1947,  Howell 23389 (CAS);  San  Antonio  Mountains,  Prairie 
Fork  of  San  Gabriel  River,  6500  ft,  6  Jul  1918,  /i)liiis(()n  2070  (CAS);  San  Gabriel  Mis.,  1820  in,  1  Sep 

1994,  Ca^'oucl/e  &•  D(ir|)v,s/ii  re  C794(S' (OAO).  Moiucrcy  Co.:  Tassajara  I  lot  Springs,  Jun  1901.  Iil/iier 
3314  (CAS,  K,  OSU,  US);  Santa  Lucia  Mts,Jun  1901,  Davy  7709  lUS),  7710  (OSU);  NW  ol  Tassajara  Road 

summit,  CJiews  Ridge,  Los  Padres  National  Forest,  15Jun  1973,  Giijjin  362,5 (UC/JFPS).  San  Bernar- 

dino Co.:  San  Bernardino  Mts.  Little  Bear  Valley,  Aug  1907,  VVi/!)i(r  107/tUS);San  Bernarelino  Mts,  22 

Jul  1902,  A l)rt(ms 2799  (CAS,  K);  San  Bernardino  Mis.  Bear  Valley,  6600  ft,  f9Jul  1900,j()/ie.s  .s.»i.  (CAS); 

San  Jacinto  Mts,  W  fork  of  Snow  Creek,  5000  1 1,  Jul  1901.  Hull  2.538  (CAS,  K);  San  Gorgonio  Mts.,  S  of 

Barton  Flats,  2251  m,  2  Sep  1994,  Cayouette  &  naybvihire  (7950  (DAO);  San  Bernardino  Mts,  Deep 

Creek,  6500  ft,  19  Jul  1899,  Hail  I.MS'  UO;  alxive  Arrowhead  Lake,  .San  Bernardino  Mts,  I  Jul  1927, 
Swallen  700  (OSU,  USj;  2  mi  Wof  Barton  Flat,  26 Jun  1937.  );((c,s6694(UC/JFPS).  Sania  Barbara  c:o.: 

Mission  Pine,  San  Rafael  Mts,  6200  ft,  25  Apr  19^0,  Hoffmau  90  (US);  San  Bernardino  Mts..  Sam,i  Ana 

Canyon  above  Cdarks  Ranch,  7400  h,  |ul  1920,  Oiii  |icH  59  (US).  Tulare  Co.:  trail  Irom  Bakeovcn  to 

Templeion  Meadows,  8800  It,  17  Jul  1950.  Howell  27005  (LIS,  CAS);  Kaweah  River  Valley,  29  lul  1801, 

Co  vi  1 1  c  (S'Fun.sd)  It  J346(  US);  Kings  Canyon  Naiional  Paik.  below  Mist  balls,  S.  Fork  Kings  River,  13  Jul 

1927.  Swallen  770  (US);  Copper  Creek  trail  to  l.raiiitc  t^a^n,  1 1  Jul  1927,  Swollen  7.53  (US);  Aug  1897, 

I  htdleys.n.  (CAS);  Kern  Plateau,  about  2  mi  N \V  of  Beach  Meadow;  8200  ft,  7  Aug  1967,  Howell  fv  True 

4.5419  (CAS);  Kern  Plaieau,  N  of  Cain  Meadow,  ca.  7200  ft.  24  |un  19oo,  Iwisselmonn  12421  (CAS); 

Kern  Plaieau,  North  Manter  Creek,  Big  Meadow,  7700-8000  ft,  24Jun  1970,  Howell  iS'TriJC  46696  (CAS); 
Monarch  Lakes  Trail,  ca.  8000  It,  19 Jul  1951,  Howell  27943  (CAS);  Portugese  Pass.  7400  ft.  5  Aug  1957. 

iwisselman  3946  (CAS);  Quaking  Aspen  Road,  1. 5  mi  N  ol  lee  CaTck,  6600  ft.  8]ul  1959,  Iwi.s.seloiunii 

5497  (CAS);  Se(.|uoia  Naiional  Foresi,  Llo\'d  Meailows  Basin,  1.25  mi  Wol  the  P)Jes  Boys  Camp  in  ihe 

Freeman  Redwood  Grove,  5800  ft,  19Jun  1973.  ̂ bevoch  2770  (CAS);  Sequoia  National  Forest,  Lloyd 

Meadows  Basin,  along  USPS  road  22-S82,  H  base  of  the  Needles,  about  3  mi  from  the  Pyles  Bciys  Camp, 

5800  ft,  4  Jun  1974,  Slievod;  3.580  (C>\S);  Sequoia  National  Forest,  Lloyd  Meadows  Basin,  approxi- 

mately 2  mi  NW  of  the  Pyles  Boys  Camp.  570t1  li,  10  lul  U)74,  Slirv(>c!.'  .5716  (CAS);  .Sequoia  Nation.il 

Forest,  near  Belknap  Creek,  26-28  Jul  1441.  lioi  i\^iilup>.  Wiggins.  &  Ferri.s  2655  (CAS);  Sequoia  Nil 
Forest,  N  limit  of  Sequoia  Nt!  Park  road.  2010  in.  5  .Sep  1994,  Cawuette  &  Darbyshiie  C79.55 (DAO); 

Long  Meadow  8000' '-H^OO  1 1.  14Jun  1888.  l\(lmcr  2.5.5  (K,  US);  Mt.  Sillunan.  Clover  tJrek,  29Jul  1806, 

Puilley  H.S'KCAS). 

Bromus  orcuttianus  Vasey,  Bot.  Gaz.  10:223. 1885.  Bwniopsiu>nu!nana  (Vasey)  i  lolub. 

Folia  (.reobot.  Phyiotax  8(2);l68.  1973.  Tvi'i;:  U.S.A.  t^.,'\t.ii  oi^nia:  m  the  moimiauis  near  San 

Diego.  1884,  C.R.Om  ii((  .s.n.  (I  KM  (vrvi'i.-;  tis!), 

Bioinii\  |i)ii(  /iv/4ivl/iis  Merr.  Rhodora  4:140.  b)02.  J\  cr:  l^.S  .A.  Orii.on:  Crook  Co.:  Black  Butte, 

open  dry  pine  forests.  19  |ul  U'Ol,  Cmnk  2677  (llOl.OTVl'i::  unknown;  t.SOTVl'i;:  US!). 

Loosely  cacspitosc  pcfcnnial.  CAilms  ̂ )0-150  cm  tall,  erect,  glabrou.s  to  pubes- 

cent; nodes  2-4,  dark  bixiwii,  retrorsch'  pilose  to  densely  pubescent  below.  Leal 

sheaths  .3.5-11  cm  long,  usually  1/3-2/.3  as  long  as  intcrnodes,  closed  lor  most 

ol  their  length;  lower  sheaths  sparingly  to  densely  pilose,  hairs  2-4  mm  long, 

occasionally  glabrous;  upper  sheaths  pubescent,  hairs  up  to  1  mm  long;  mar- 
gins sinooth,  occasionally  hyaline  at  apex;  collars  pilose  with  hairs  up  to  4  mm 

long  or  glabrous,  auricles  absent;  cataphylls  and  basal  sheaths  glabrous,  some- 
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tunes  shredding;  ligules  1-3  mm  long,  membranous,  glabrous,  occasionally  pi- 
lose adaxially,  apex  obtuse,  erose;  blades  7-24  cm  long,  3-12  mm  wide,  flat, 

membranous,  apically  cucuUate,  glabrous,  edges  sometimes  pilose  with  hairs 

up  to  2  mm  or  pubescent  on  lower  1 5-25%;  margins  scabrous  or  smooth.  Panicles 
7-13.5  cm  long,  2-10  cm  wide,  open  to  densely  branched;  branches  erect,  as- 

cending and  appressed  to  spreading  not  more  than  90°  from  the  rachises,  pu- 
bescent; lower  inflorescence  nodes  with  l-2(-3),  lower  branches  3-7.5  cm  long 

with  1-5  spikelets,  upper  spikelets  occasionally  sessile  and  spike-like.  Spike- 
lets  2-3.7  cm  long,  3-9-flowered,  terete  to  conspicuously  distichous  at  matu- 

rity with  rachis  visible;  glumes  subequal,  shorter  than  lemmas,  glabrous,  occa- 
sionally scabrous  on  veins  or  pubescent,  margins  sometimes  hyaline;  lower 

glumes  5-9  mm  long,  f(3)-nerved,  apex  acute;  upper  glumes  7-11  mm  long,  3- 
nerved,  apex  acute  or  mucronate,  the  mucro  up  to  1  mm  long;  lemmas  9-15  mm 

long,  glabrous,  scabrous,  or  sparsely  to  densely  pubescent,  margmal  hairs  some- 
tunes  longer,  the  hairs  up  to  0.5  mm  long;  backs  flattened  dorsally  to  slightly 

keeled;  apex  entire  or  minutely  bifid,  the  teeth  not  greater  than  0.2  mm,  awned 

just  below  the  apex,  awns  (4-)5.5-8  mm  long,  straight;  paleas  8-11  mm  long, 
shorter  than  lemmas,  backs  glabrous  or  slightly  pubescent,  margins  usually 

pubescent;  apex  acute;  anthers  3-5  mm  long,  yellowish-orange.  Caryopses  6-9 
mm  long,  linear,  brown  to  purple-black.  Chromosome  number  2n  =  14. 

Distribution.— Known  from  California,  Nevada, Oregon,  Washington,  Ari- 
zona, and  Utah. 

Hahiiat.—Dry  areas  in  open  pine  woods,  on  hillsides  and  rocky  slopes,  and 
in  meadows  in  the  mountains;  elevation  1850-11500  ft. 

Specimens  examined.  U.S.A.  ARIZONA:  Cochise  Co.:  1  luachuca  Mts,  Sept  1883,  Lemmon  s.ir  (tJS). 

CALIFORNIA:  Alpine  Co.:  N  side  ol  Pli^eoii  i^lai,  22  Jul  K)40,  HDovtT -^423  (K).  Amador  Co.:  Pioneer, 
3500  ft.  13 Jul  1896,  Hansen  1835  (K.  US); Jackson,  7  .Sep  \937Johannsen  1247  (UC/JEP.SJ.  Buue  Co.: 

Butte  N'leadows,  4600  ft,  26  Jul  1Q17,  Heller  12819  (CAS,  OSLJ,  US);  Butte  Creek,  5000  ft,  21  Jul  1930, 

Copela  nd  1348  (CAS);Jackson  Ranch  Ridge,  along  Road  21 N25Y  ca  0.6  mi  E  of  the  W  end  ol  the  ridge, 

3750  ft,  27 Jul  I995,janewiiy  4877  (CAS);  \V  side  ol  1 1 wy.  32  ca,  1  /4  mi  N  of  Forest  Ranch,  2357  ft,  18 

Jul  1978,  Taylor  1674  (CAS);  along  Big  Bar  Mountam  Road,  about  3  mi  SW  of  Coyote  Gap,  SB  of  Pulga, 

8Jul  1987,  A/ujK  5796 (CAS).  Calavera,s  Co.:  near  nornngton,26Jun  1978,  Howdl,Menzies.& Shochey 

53063  (CAS);  Dorrmgton,  1976,  Menziess.n.  (C:AS),  Colusa  Co.:  Trout  Creek,  SE  Snow  Mt,  30Jul  1981, 

Heckard  &  Htckman  5763  (UC/JEPS),  El  Dorado  Co.:  along  US  hwy  50,  3  mi  E  of  Camino,  3400  ft,  15 

Jul  L945,  Rohbins  2062  (US);  Chute  Champ  Road,  3000  ft.  15Jun  1937,  White  1078  (US);  Fallen  Leaf 

Lake,  27  Jul  f928,  Ahrams  12630  (CAS);  Fallen  Leal  Lake,  9Jul  1928,  Ahrams  12627  (CAS);  Glen  Al- 

pine region.  Camp  Agassiz,  21  Jul- 15  Aug  lQOO,/:((,s(uoi)J  998  (CAS);  Echo  Summit,  1  Sep  1946,  Howcl/ 
229S6  (CAS);  0,5  mi  W  of  Omo  Ranch  Post  Office,  22  Jun  f956,  Crantpton  3596  (CAS),  Fresno  Co.: 

Pme  Ridge,  5300  ft,  15-25  Jun  1900,  Hall  &  Chandler  316  (UC/JEPS,  US);  Huntington  Lake,  22  Jul 
1927,  Swallen  810  (US);  Bearskin  Mcado\v;  2  Jul  1899.  Eastwood  s.n,  (US);  Granite  Basm,  lOJuly  1927, 

Swallen  743  (US);  above  Deer  Creek,  N  shore  of  1  luntmgton  Lake,  7100  ft,  8  Aug  195f,  Quihell  486 

(CAS);  Dinkey  Creek,  Jul  1901,  Dudley  s.n.  (CAS);  I  luntington  Lake  and  vicinity,  near  ranger  station, 

7000  ft,  3  Aug  f951,  Pollard  s.n,  (CAS);  John  Muir  Trail  N  of  Bear  Creek,  9400  ft,  5  Aug  1954,  Raven 

7789  (CAS);  Mono  Creek,  8200  ft,  9  Aug  1953,  Haven  6142  (CAS);  Tehipite  Valley,  Middle  Fork  of  the 

Kings  River  4650  ft,  26Jul  1958,  Howell  33958  (CAS);  drainage  of  Deer  Creek,  above  Lakeshore  Post 
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OlCice,  1  hiiuini^ion  Lake,  23  Aug  1Q58,  BiUij^alupi  &Quib€ll  67i7(UC/JEPS);  E  slope  of  Converse  Mt, 

tlramageot  Indian  (  reck,  along  Kings  Canyon  Road.  2.3  Jul  1058,  Bdcigti/iipi  &■  Alcivt;  6498  (UC/J  EPS); 

lluikleheny  C:rcck,  Huntington  Lake,  28  Jul  K)28,  /c/'son  /.5,i]0  (llc;/JEPS).  Glenn  Co.:  Plaskctt 

Meadows,  bOOO  ft,  4  Aug  1943,  Howell  19020  (.CAS,  US);  mad  lt)8,  a  few  miles  E  of  Shaver  Lake,  2100 

m.OSep  iOg4.Giv<)i(Ct(e(fyDcirl)y,shlivC7958(DAO):  Mcnde)eino National  Forest,  5500  ft.  21  lul  10-%, 

/iii/i  hdiii  .id.S  U\);  near  Pish  Pond  Plaskert  Meadows,  5  Aug  1943.  Baker  10583  (CAS).  Humboldt  Co.: 

Orleans  N-lt.,  2  .Se|-)  KHo.  I\>lhinl  si).  (C.AS);  Trinity  Suniniii,  (M1  ridge  2  mi  E  of  Groves  Prairie,  15  Aug 

1948,  Inn  V  18125  (UC/JEPS);  Grouse  Mt,  27 Jun  1934,  Clu/i-se"-  /uav //079(UC/)EPS).  Lake  c;o.:  N  of 

Hoberg's,  14  lul  1^44,  Hoffman  /967(UC/JHPS,  L'S);  foothills  S  ot  Mt  .Sanhedrin,  midway  between 
Potter  Valley  and  Hullville.  25 Jul  1902,  Heller  .5987 (US);  S  ba.se  ol  Mt.  Sanhedrin,  25  )ul  1902,  HcUcr 

e-'IJr()vv7i5''87(US);l!arilett  Mtn,2Mi.in  1948,  W(iv,uoi]  1.509  (K);  15  mi  N  of  Lakeview,  6]ul  1927.  I'cek 
1.5517  (CAS):  summit  of  Bartlett  Mt,  11  Jul  f939.  Stcbhim  2971  (UC/JEPS);  NW  of  Timber  Lake,  Snow 

Mt,  lOjun  1079,  Hchiinl  &  Hnkman  .5086(1  (UC/JEPS).  Lassen  Co.:  5  mi  S  of  Susanvillc,  27  Jul  1927. 

Swallcn  872  (US);  Blaek's  Ml,  lOJul  1934,  Howell  12554  (CAS);  Elysian  Valley  W  of  Jancsville.  28Jun 

1971  Howcli  liuc&-  \V'il/i(nn.s  49472  (CAS);  Gold  Run  Creek  road  Sof  Susanville.  Diamond  Range.  1 

Aug  197  I  HowfH  &-  hue  50180  (CAS);  Gold  Run  CT'eek  SW  of  Su.sanville.  19  Jul  1976.  HowcU  5197.] 

(C;AS);  on  road  from  lanesvillc  to  Thompson  Peak,  Diamond  Range,  31  )ul  1973,  HowcU&  Irue  50029 

(CAS).  Madera  Co.:  9  mi  above  Bass  Lake  on  Beasoir  Meadow  Road.  I8jul  1933,  5/^n)i,t;cr. 5(95  (OSU); 

Bass  Lake  Eish  Hatchery  1  Sep  1951,  Holt  s.n.  (CAS),  Mariposa  Co.:  II  Aug  f895,  C()/i_t;J()M  s  n.  (US); 

Signal  Peak,  Chowchilla  Mt..  25-31  Jul  1938.  Oi,,,  k  2005  (CAS  );  road  4f,  Sierra  Ntl  Eorcsi.  5  mdes  of 

Yo.semite  Nil  Park.  1914  m,  8  Sep  1994,  Ci/vmicKc  &  lAirln'.s/iirc  €7964  (DAO);  Yosemitc  to  Wawona. 

28jun  1 91  L/t'|is()/i  4295  (LlC/JEPS),  Mendocino  Co.:  along  roadside  enroute  to  sum  mi  t  of  Mt.  Sanhedrin 

from  TowJiead  Llat.  7  Jul  1981.  Kiii\^ht  &  l\5n\i;!i(  4295  (CAS),  Modoc  Co.:  Lorestdale.  4500  ft,  25  Aug 

1894,Bcilu-rc^yNut(int;.s.n.(US);  L3July.  «tiiu-rfvNu(tings.n.(US). Nevada  Co.:  Truckee.  f4-10jul  1913. 
Hitchcoik  1(75I6(K.  US.  W);  Banner  Mt.  4  mi  E  of  Nevada  City,  15  Sep  l9oL  iruc  261  (C.AS);  liwy  20,  ca. 

2.5  nil  l:  ol  W'asliington  Jet,,  5000  It,  10  Jul  19o8,  Iruc  4.HI  (CAS);  Omega  Rd,  between  Omega  Dig- 
gings and  Diamond  Creek  14  mi  Nl:  of  Skillman  EJat  on  I  iw\-  20.  15  Jul  f9(^5,  7)iic  &  Howell  2559 

(CAS);  Mayflower  Mine,  5Jun  f9b6,  Molt  s.n.  (CAS);  Banner  Mt.  ca.  4  mi  LI  of  Nevada  City  15  Jul  1965, 

/)  lie  &  Howell  2M9A  (CAS);  on  road  to  Pierce  Meadows,  short  distance  Irom  the  S  Eork  of  the  Yuba 

River.  Tahoe  National  Eorcst,  30Jun  19  51.  S/m(/i  2575  (UC/JEPS),  Placer  Co.:  Tahoc,  5  Aug  f908, 6225- 

7000  ft,  Hifi  htOik  .509/  (.(IS);  railroad  crossing  at  Blue  Can)'on,  17  Jul  1956,  Cramptou  5725  tCAS); 

about  2  mi  SW  of  French  Meadows  on  tlie  road  to  Big  Meadow.  2  Aug  1981,  Bc.si  .sji.  (C.AS);  1  mi  from 

Blue  Canyon  on  road  to  Emigrant  Gap.  4  Aug  I95b,  Raven  9999(CAS);  Truckee,  8  Aug  1936,  Yales  5981 

(UC/JEPS);  EldoradoCanyon. above  Bullion  Nhne,  Tahoe  National  Forest,  4Jun  1926,Smit(i  I883(CAS, 

UC/JEPS);  Antone  Meadow,  7  Sep  19o7,  Hoover  108,58 (UC// J F,PS).  Plumas  Co.:  between  BJainsden  :uid 

Gold  Lake,  5500  ft,  5  Jul  1938,  Wood  7  (US);  Truckee  River,  July  1888.  .Sonne  21  (US,  CAS);  Butterl  ly 

Botanical  Aiea,eonf  I  ucnce  of  Spanish  Creek  and  Butterfly  Creek,  2900  ft,  lljun  1968,  Howell,  Knit;  liL 

l\ni_i;li!, ,'-  hue  2552  (C:AS);  Fern  Glen,  26Jul  lOoo,  /\5ii;i,;/!/,  Kmght  &  Howell  1576  (CAS);  Drakesbad, 

5500-6000  It,  17  Jul  1960,  Howell  ,L5494  (CAS);  Drakesbad,  5500-6000  ft,  20  Aug  I960,  Howell  56274 
(CAS); Gold  I  ake  Road  above  Blair.sden,  5500  1 1,  25Jun  1934,  Ewan  8227 (CAS);Johnsville,  5200  ft,  28 

Jun  f95f,  Houe/I  276,56  (CAS);  Lassen  Volcanic  National  Park,  trail  to  Little  Willow  Lake,  21  |ul  1960, 

Howell  558bO  iCAS);  ne.ir  Pratt vi lie.  Lake  A 1  manor,  14-26  Aug  1944,  i\C(0-ne>'  7  (CAS);  near  the  .sum- 

mit of  Soapstone  ridge  12  mi  W  ol  Bucks.  550(1  It.  7  Jul  K)I5,  Heller  12055  (CAS,  COSU);  Quiney  31  JuJ 

1942,  Quick  42-46  (CAS);  WiJJow  1  ake  Meadow  near  the  east  inlet,  5450  ft,  17  Jul  1957,  Gilled  805 
(CAS,UC/jEPS);3mi  Wof  KeddinBiiiierriv  V.tllev.  5000  It.  10  |ul  1967.  Ko.se  671.52  (W);  near  Prat  tville, 

20  Jul  1926.  Howell  2088  (CASK  Round  VallcN;  0  lul  197  5,  Howell  49722  (CAS);  2  mi  NW  ol  Spring 

Garden,  22 Jul  1975,  Howell  51565  (CASJ;  Butterfly  Valley,  5  mi,  W  of  Keddie,  27 JuJ  1966,  Ro,se  66060 

(CAS);  about  0,5  mi  N  of  Humboldt  Summit,  23JuJ  2001,  Alun  (  &Oswald  8.998(UC/JEPS),  San  Diego 

Co.:  Cleveland  National  Forest,  F  of  San  l3iego,  near  Cuyamaca  Lake,  1700  m,  29,  30  JuJ  1915,  Hitcli- 

(lU  k  /,5lfi8U<,  UC/JEPS,  US,  W);  Cuyamaca  Mts,  50  Jun  1905,  A|)/-(ini.s  ,5945(OSU).  Shasta  Co.:  C.oc^se 
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Valley,  29Jun-llJul  1912,  Eastwood  9.}0,  983  (CAS,  US);  4  Jul  1914.  Smith  735  (CAS);  0.25  mi  above 
Manzanita  Creek  on  Chaos  Crags  trail,  11  Jul  1957,  Gilktt  705  (UC/JEPS,  CAS);  Goose  Valley,  29 Jun, 

1 1  Jul  1912,  Eastwood  930  (CAS);  Redding,  5  Jun  1934,  Knichd  25  (UC/JEPS);  Logan  Mt,  13  mi  N  of 
I .assen  Peak.  Lassen  National  Forest,  12Jul  1934,  W/i  i/  ncy  2/63  (UC/JEPS);  Little  Hatchet  Creek,  4Jul 

1940,Jepson  20J3J  (UC/JEPS).  Sierra  Co.:  near  summit  of  Yuba  Pass,  6350  ft,  17  Aug  1944,  Beetle  iO'il 
(US);  Tahoe  Forest,  10  Sep  1925.  Smith  1121  (CAS);  Tahoe  Forest,  10 Jun  1926,  Smith  J906  (CAS);  Tahoe 

forest.  19Jul  1926.  Smith  1994  tCAS);  Tahoe  Forest.  4Jul  1926.  Smith  lSS^  iCAS);  Independence  Lake 

watershed.  W  of  Independence  Lake.  7200  ft,  26 Jul  1977.  True  8380  (CAS);  2  mi  E  ol  Bassett  station. 

North  Fork  of  Yuba  River,  4  Aug  1934,Jepson  J6850  (UC/JEPS).  Siskiyou  Co.:  base  of  Mt.  Eddy,  fSJul 

1915,  Heller  12124  (CAS,  OSU,  US);  S  Fork  of  Shasta  River,  Mount  Eddy,  Shasta  Forest,  1850-2000  m, 

11.12  Aug  1915,  Eggleston  U635  (US);  Sisson.  30 Jul  f894,  Howe  122  (US);  near  Shasta  Sprmgs,  1 3Jun 

1905.  He/ ler  8026  (CAS,  US);  between  upper  reaches  of  China  and  Bhnd  fiorse  Creeks,  S  side  ol  South 

Fork  of  Salmon  River,  24  Jul  1955,  Wiggins  13491  (CAS,  UC/JEPS);  toward  Black  Fox,  15  Aug  1899, 

Dudley  s.n.  (CAS);  Trinity  Mts,  about  6  mi  SE  of  Cecilville,  W  side  of  Rush  Creek,  21  Jul  1954,  Thoimis 

&  Thomti'i  4432  (CAS);  on  Everitt  Memorial  Hwy.  4.7  mi  N  of  McCloud  River  railroad  crossing.  1 3Jul 

1Q63.  Erenkel  229  (CAS);  English  Lake,  Salmon  Mts,  16  Aug  1969,  Oettingcr  1392  (UC/JEPS);  below 

Pme  Lake  Basin,  Salmon  Mts,  6  Aug  1969.  Oettinger&  Thome  ;246 (UC/JEPS);  Humbug  Creek.  20  Jul 

1908,  But /er  469  (UC/JEPS).  Tehama  Co.:  Deer  Creek  Canon.  17  Jul  1911,  Egg!eston  7284  (US);  51  mi 

from  VVhitlock  Camp.  12  Jul  1953,  Baker  &  Wagnon  12861  (UC/JEPS);  E  side  of  Willow  Creek,  about 

1.25  mi  N  of  Jonesville,  24Jul  1994,  Ahart  1513  (UC/JEPS).  Trinity  Co.:  Grasshopper  Public  Camp.  2,5 

mi  NW  of  Stuart  Gap,  North  Yolla  BoUy  Mts,  17  Jul  1951,  Munz  16515  (CAS);  North  Fork  of  Trinity 

River,  Hobo  Gulch  Camp  vicinity,  18  mi  NW  of  Weaverville,  along  backbone  Creek  Trail  near  Key- 
stone. 15Jun  1972.  Carter 435 (CAS).  Tulare  Co.:  S Fork  of  Kaweah  River.  20 Jul  1904,  Culbertson  4512 

(US);  above  Mineral  King,  30 Jul  1927,  Swallen  883  (US);  Sequoia  National  Park,  18Jul  1927,  Swallen 

882  (US);  Grant  Park,  4000-8000  ft,  11  Aug  1895,  Dudley  1205  (CAS);  Hollow  Log  Camp,  Jul  1900. 
Dudley  ,s,n.  (CAS);  middle  Kaweah  River.  2  Aug  1900,  Dudley  3031  (CAS);  Mineral  King  road.  6000  ft, 

15  Jul  1951.  Howell  21180  (CAS);  Sequoia  National  Park,  12  Aug  1896.  Dudley  1625\  Sequoia  Forest. 

Freeman  Creek.  2  Aug  1916,  7500  ft,  Cunningham  3  (CAS);  Sequoia  National  Forest,  flSOO  ft,  23  Jul 

1912,  Hopping  22  (CAS);  Kaweah  River,  20  Jul  1904,  without  collector  WS);  Sequoia  National  Park, 

road  to  Crystal  Cave,  near  start  of  Black  Oak  trail,  21  Jul  1948,  Bai  ley  &  Bailey  2446  (UC/JFPS);  Lloyd 

Meadow,  near  trail  to  Quaking  Aspen  on  the  Sprmgville  Road,  24Jul  1964,  Smitli  (3/6  (UC/JFPS). 

Tuolumne  Co.:  Yosemlte  National  Park,  Echo  Creek  Canyon,  17-25  Aug  1908,  Hitchcock  3352.  3355 

(US);  Yosemite  National  Park.  Tenaya  Trail,  6500  ft,  2f-22 Jul  1915  Hi(c/?aicl2 13136  (US);  Yosemitc  to 
Wawona,  28 Jun  1911,Jcp.si)/i  4295  (US);  Yosemite  Valley,  4060  ft,  5 Jul  1909.  /cpson  3J25(US);  Yosemite 
National  Park.  1  Jul  1938.  Silveu.s  2813  (CAS);  Yosemite  National  Park.  Glacier  Point.  11  Aug  1915, 

Abrams5428  (CAS);  Yosemite  Valley,  Sierra  Nevada  Mts,  5000-8000  ft,  4-12  Jul  1901,  Pcirish  4360 
(CAS);  Yosemite,  Jul  1902,  Bacon  s.n.  (.CAS);  along  Hwy  108.  between  Twain  Harte  and  Confidence,  10 

Jul  1972,4000ft,  Wiggin.s  2 1785  (CAS);  along  South  Fork  road,  2.6  mi  E  of  Twain  Harte.  4000  ft.  IIJul 

1971.  Wiggins 21619 iCASy.  Dodge  Ridge  SE  of  Pmecrest,  21Jul  1953,  Quick  53-42  (CASj;  Herring  Creek, 
4  mi  from  Strawberry.  17  Jul  1936,  Wiggins  8543  (CAS);  Mather,  in  the  Sierra  Nevada  m  the  lower 

borders  of  the  Transition  Zone,  1400  m,  6Jun  1931,  Keck  1252  (CAS);  near  Cow  Creek  Research  Sta- 
tion, 5750  ft,  11  Jul  1941,  Quid;  4/-69  (CAS);  Twain  Horte,  3700  ft,  6  Jun  1954,  Howell  29944  (CAS); 

Long  Barn,  16  Jul  1941,  Hoover  5410  (K).  Yuba  Co.:  about  2  mi  NE  of  Dobbins  on  Oiegon  Hill  road,  22 

Jun  1981,  Howel I  tu llcr  &  Barbe  .54081  (CAS);  about  200  yards  S  of  the  4-H  Camp,  on  W  side  of  Oregon 
Hill  Road,  about  0.5  mi  N  of  Marysville  Road,  about  2  mi  NF  of  Dobbins.  2  Jul  2003.  Aluirf  10.^40 

(UC/JFPS).  NEVADA:  Washoe  Co.:  Incline.  1  Aug  1928,  5mil/i  .s.n.  (CAS).  OREGON:  Gayhart  Buttes, 

1850  m,  8  Aug  1896,  Leiberg  2881  (OSU);  East  Eagle  Creek,  5500  ft,  10  Aug  1909,  Cusick  3369,  3310 
(OSU).  Crook  Co.:  base  of  Black  Butte,  19  Jul  1901,  Cusick  2677  (UC/JEPS,  US).  Douglas  Co.:  along 
Golden  Stairs  Trail.  E  foiJ<  of  Abbott  Creek,  ca.  20  mi  W  of  Crater  Lake,  near  Abbott  Butte,  19Jul  1972, 

/V/i(clic(!  241  (OSU),  Grant  Co.:  StrawJierry  Lake,  Strawberry  Mts.  17  Jul  1910,  Cirsie);  3.525  (OSU,  US). 
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Jackson  Co.:  Klaiiiaih  Forest,  4800  it,  IQJul  m34,  Whcder2931  (CAS,  UC/JEPS,  US);  Ashland  Butte, 

Siskiyoti  Moiniiaiiis,  10  ]u\  1887.  HoweU  2.W,.369  (OSU,  UC/JEPS,  US.  W.  WTU);  sumntit  of  Cascades, 

lOjul  10^,1,  ;V(/;  l()747(OSU);C;arberry  Creek,  3iiii  Irom  mouth  ol"  Applegatc  River.  25Jun  1931,  Pah 
J6386  (OSU).  Jefferson  Co.:  Suttlc  Lake.  18  Jul  192=i,  Pcik  H421(,CAS.  K.  OSU);  Abbot  Butte  Spnug 

Road,  I5Septeiuher  I'^^i'^l  SwcdhcrglOO {OSU):  N\\^  ol  Sisters,  2 3 July  l%0,j()li/rs,in  .'^43 (OSU);  NW'ol 
Sisters,  27  Aug  l^kiO.  Johnson  611  (CAS.  OSU);  near  1  Iwy  10,  W  ol  Black  Bulte,  20  |ul  1Q62.  Uvs/  s.n. 
(OSU);  Siskiyou,  21  Jul  1^08,  llitchuKk  2S79.  2909,  2916  (US).  Klamath  Co.:  Ixlamath  Valley  ai  Keno. 

27  Jun  1902,  Ciesk  />■  2838  (CAS,  OSU,  UC/JEPS,  US,  W);  Pelican  Bay.  W  side  ol  Upper  Klaniaih,  IMul 
1920,  Pah  9,516  (C.AS,  WTU);  Fort  Klamath,  29Jul  1908,  Hik/uot  I;  30/2  (US).  Lake  Co.:  15  ini  N  ol 

Lake\ae\v.O  |ul  1927,  Pct  k  /.3.5I7(0SU).  Wallowa  Co.:  Imnoha  River,  Wallowa  Mountains,  10  Au,i;  1909, 

Cicsidv'.lS/OU.lsUI,  WTU),  Washington  Co.:  Oi.xic  Mountain,  15Jul  I9]0,(aisick  3318  (US).  UTAH:  1879, 
McLettns.n.  (US).  WASHINGTON:  Yackima  Co.:  Klickitat  River,  near  Ml.  Paddo,  12 Jun  l885,SiWo.s./i)i/ 

s.n.  (CAS.  K.  US);  Mt,  Patldo,  21  Aug  1903,  SuksdorJ 5265 (VSX  Mt.  Paddo.  27  Aug  1884,  Suksdoij  120 

(US). Klickitat  Co.:  Falcon  Valley,  13Jui  1924,  3iil;,scior/Ii754(CAS,K,OSU,UBC,  UC/JEPS, US,  WTU); 
9  |un  1891,  Suksdoij 826  (UC/JEPS). 

KEY  TO  THE  SECT103NS  0\-  BROMUS  IN  CALIFORNIA 

1.  Spikelets  laterally  compressed;  lemmas  compiessed  and  keeled    sect.Ceratochloa 

(P.  Beauv.)  Griseb. 

1 .  Spikelets  not  laterally  compressed;  lemmas  not  keeled. 

2.  Lemma  apex  bidentate,  teeth  3-7  mm.awnJike  to  acuminate. 

3.  Awn  of  the  lemma  geniculate  and/or  twisted   sect.  Neobromus  (Shear)  Hitchc. 

3.  Awn  of  the  lemma  straight,  not  twisted   sect,  Genea  Dtjmort. 

2.  Lemma  apex  entire  or  bidentate,  teeth  0-3  mtti,  not  awndike  or  acuminate. 

4.  Plants  perennial,  with  or  without  rhizomes,  the  bases  fibrous;  lower  glume  1- 

or  3-nerved;  upper  glume  3-  or  5-nerved   sect,  Bromopsis 

4.  Plants  annual;  lower  glume  3-  or  5-nerved;  upper  glume  5-  or  7uaerved 

  sect  Bromus  I . 

KEY  TO  BROML'S  SECTION  BROMOPSIS  IN  CALIFORNIA 

1.  Plants  with  rhizomes; awns  absent  or  up  to  3  mm  long   ,   B.  inermis 

1,  Plants  without  rhizomes;awns  present,  1.5    1 1  mm  long, 

2.  Most  lower  glumes  on  a  plant  3-veined. 

3.  Upper  glumes  5weined, 

4.  Ligule  0.4-1  mm  long;  glumes  scabrous  or  pubescent;  upper  glume  6-9 

mm  long;  blades  and  sheaths  pubescent  or  glabrous    B.  pseudolaevipes 

4.  Ligule  (1.5-)2-4mm  long; glumes  glabrous;  upper  glumes  7-1 1mm  long; 

blades  and  sheaths  glabrous   B.  laevipes 

3.  Upper  glur^ies  3-veined. 

5.  Lemma  awns  1.5-3(-4)  mm  long;  blades  2-5  mm  v4de;  anthers  1.5-3.5 

(-4)  long   B.  porteri 

5.  Lerrima  awns  3-9  mm  long;blades  3-12  mm  wide;anthers  3.5-5  mm  long. 

6.  Blades  glabrous;  lower  sheaths  pilose,  hairs  2-4  mm  long;  nodes  2-4; 

inflorescence  branches  mostly  ascending  to  spreading  =s  90°  from  the 
lachises   B.orcuttianus 

6.  Blades  pubescent;  lower  sheaths  pubescent,  hairs  up  to  1(  3)  mm  long; 

nodes  3-7;  inflorescence  branches  mostly  spreading  >90°  from  the 

rachises    B.grandis 

2.  Most  lower  glumes  on  a  plant  1  -veined. 

7.  Glumes  pubescent. 
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8.  Panicles  narrow  at  anthesis,  =s  2  cm  wide;  branches  erect  or  tightly 

ascending;  blades  and  sheaths  glabrous    B.  suksdorfii 

8.  Panicles  broad  at  anthesis,  >  2  cm  wide;  branches  erect, ascend  ing.ornod- 
ding,  usually  spreading  or  divaricate;  blades  and  sheaths  pubescent  or 

glabrous. 

9.  Ligules  (2-)3-6(-7)  mm  long;lemma  awns  (4-)6-1 1  mm  long;branches 
of  inflorescence  glabrous  or  scabrous    B.  vulgaris 

9.  Ligules  0.5-3  mm  long;  lemma  awns  3-7(-9)  mm  long;  branches  of  in- 
florescence pubescent. 

10.  Lower  sheaths  pilose  with  hairs  2-4  mm  long,  or  glabrous;  blades 

glabrous   B.  orcuttianus 

10.  Lower  sheaths  densely  pubescent  with  hairs  up  to  1  mm  long;blades 

densely  pubescent. 

1 1.  Longest  blades  7.5-16.5  cm  long;  l-2(-3)  nodes  per  culm   B.hallii 

1 1.  Longest  blades  (13-)18-38  cm  long;  3-6(-7)  nodes  per  culm 

    B.grandis 
7.  Glumes  glabrous. 

12.  Panicles  narrow  at  anthesis,  =£  2  cm  wide:  branches  erect  or  tightly  as- 

cending   B.suksdorfii 

1 2.  Panicles  broader  at  anthesis,  >  2  cm  wide;  branches  erect,  ascending, or 

nodding,  usually  spreading  or  divaricate. 

13.  Ligules  (2-')3-6(-7)  mm  long;  awns  (4-)6-l  1  mm  long     B.  vulgaris 

13.  Ligules  0.5-3  mm  long;  awns  4-7(-9)  mm  long. 

1 4.  Lemmas  not  densely  pubescent  along  margins;  lemma  awns  (4-) 

5-7(-9)  mm  long;  inflorescence  branches  mostly  ascending  to 

spreading  =£  90°  from  the  rachises   B.  orcuttianus 

14,  Lemmas  densely  pubescent  along  margins;  lemma  awns  (2-)  3- 

5(-6)  mm  long;  inflorescence  branches  spreading  to  drooping 

>90°  from  the  rachises. 

15.  Lemmas  glabrous  on  lower  back  between  pubescent  mar- 

gin5;anthers  (0.9-)l-1.4(-1.6)  mm;second  glumes  (6.2-)  7.1- 

8,5(-9.5)  mm  long;  basal  sheaths  glabrous  or  with  long  hairs; 
top  culm  blades  with  hairs  on  upper  surface;top  culm  nodes 

usually  hairy;  caryopses  (5.4-)6.2-7.2(-7.5)  mm;  top  culm 
sheath  usually  pubescent   B.  ciliatus 

1 5.  Lemmas  with  scattered  hairs  on  lower  back  between  pubes- 

cent margins;  anthers  (1.2-)1.6-2.7(-3.4)  mm  long;  second 

glumes  (7.8-)8.9-1 1.3(-13.2)  mm  long;  basal  sheaths  with 
dense,  short,  or  medium  hairs;  top  culm  blades  glabrous  on 

the  upper  surface; top  culm  nodes  usually  glabrous;caryopses 

(6.9-)7.7-9.7(-10.5)  mm  long;  top  culm  sheath  glabrous 

  B.  richardsonii 
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ViRciNiA  n.  Na/ari:a.  2005.  Heirloom  Seeds  and  Their  Keepers:  Marginality  and 

Memory  in  ihe  Conservation  of  Biological  Diversity.  (ISBN  0-8165  2435  1, 
hbk.).  The  University  of  Arizona  Press,  .355  S.  Ruclid,  Ste.  103,  Tucson,  AZ 

8571Q,  U.S.A.  (Orders:  520-(i21-1441,  lax  520-621-8899,  wwvv.uapress. 

anzona.edu).  $35.00  pbk.,  $29.95  hbk.,  190  pp.,  31  b/w,  author  notes,  glos- 

sary, index,  6"  x  9." 

The  term  "seed  savers"  relcrs  to  those  persons  who  grow  traditional,  heirloom,  or  handecidown  vari- 

eties ol  Iruiis,  grains  or  vegetables  in  personal,  family  or  com  m  tin  it)'  gardens  in  her  book.  Heirloom 

Seeds  and  iheir  Keepers,  author  V'irgiina  Nazarea  jire.sents  an  analytical  ap[iroach  concerning  oi 

the  role  ol  seed  savei's  in  the  [ireservation  and  consei'\',Uion  ol  plant  genetic  diversity  and  ctiliural 

practices.  Such  analyses  ol  this  mechanism  ol  biodiversity  conser\'ation  are  \'ery  timely  given  in- 
creasing concern  over  the  loss  ol  both  crop  diversity  and  tradition  agricultural  practices.  Nazarea 

uses  both  metaphors  and  personal  histoiies  col  lee  ted  during  research  to  relate  the  import  an  ceol  the 

seed  savers,  which  in  continuing  logrow  heirloom  varieties  are  preserving  cultural  heritage,  lainily/ 

locality  memories,  as  well  as  dillerent  plant  varieties  for  potential  future  use.  Alternative  species  of 

lood  crops,  such  as  heirlooin  varieties,  help  protect  fanners  and  gardeners  from  complete  loss  of  spe- 

cilic  crops  as  a  result  ol  damage  or  disease,  and  are  important  resources  tor  the  future  of  farming. 

The  author  includes  short  ]vrsonal  storiesof  persons  met  tlnough  a  variety  ol  dilfercni  research 

interviews.  These  stories  put  a  real  face  on  those  persons  who  participate  m  seed  saving.  Often,  these 

seed  savers  arc  not  intentionally  saving  seeds  as  a  method  of  retaining  biodiversity,  but  may  be  .subsis- 

tence tanners,  colled  interesting  varieties  from  the  wild,  retaining  seeds  as  part  of  their  fatnil)'  history, 

planting  seeds  that  ha\e  been  handed  down  o\'er  gener.uions.  or  preserving  |")laius  gi\en  i(i  them  by 

friends  and  neighbors.  Olten  these  "seed  sa\'ers"  cultuate  plants  in  a  way  familiar  to  their  family  or 
region;  practices  thai  .ire  dying  oui  as  a  lesuli  ol  increasing  development  of  commercial  farming  or 

highly  inan.iged  agricultural  sites,  C")ther  seed  .savers,  may  have  immigrated  to  new  locations,  bringing 
with  them  plant  species  from  an  ancestial  country  wiih  unique  cultivation  practices. 

\ou  may  think  this  review  glosses  the  siirface  ol  I  his  book,  and  you  are  correct,  f  found  the  topic 

ol  Heirloom  Seeds  and  Thei  r  Keepers  to  be  very  interesting,  however  it  was  a  very  challenging  book 

lor  me  to  read,  Perliaps  the  language  used  m  this  book  is  common  lor  books  written  on  topics  in 

anthropology  and/or  sociology,  perhaps  others  are  more  iamiliar  with  the  descriptive  phra,ses  used 

lo  present  research  in  this  book,  or  maybe  the  author  loves  her  ihesaurus,  but  the  need  to  decipher 

many  phrases  lei  1  me  leeling  as  though  1  ina\'  not  fia\'e  gleaned  all  ihe  information  the  author  was 

pro\-iding,  A  suggestion  I  oiler  other  rcatlers  is  to  be  sure  lo  take  \our  time  in  reading  this  book,  and 

keep  a  dictionary  handy  lor  carelul  consideration  ol  terms  and  phrases  such  as  "..decolonization  of 

human  con.sciousness  and  imagination..,'  "hermeneuiic," "  .enigmatic  proclivities..."  "...texture  and 

serendipit)'  ol  encotinteis  '  II  lilc  sioriesol  seed  sawrs  |ireser\ing  cultural  ineinor\',&/oran  anaUsis 

ol  seed  sawrs  111  proiecimg  biodiwrsity  interests  you.  read  Nazarea's  Heirlootn  Seedsand  I'heir  Keep- 
ers lor  yourself.— Lee  l.uekeydoo.  Herbarium.  Botanuiil  Researeh  Inslitute  oj  le.xas.  .W9  !\-tan  Street. 

tori  Worth,  rX76l02-4060,  U.S.A. 
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ABSTRACT 

Astranthium  integrijolium  (Michx.)  Nutt^  has  been  treated  as  comprising  two  taxa  (var./subsp. 

integrifoliurti  and  var.  trijlorum/suhsp.  ciliatum)  or  simply  as  a  single  species  without  formal  in- 

fraspecific  designation.  The  two  taxa  are  completely  allopatric  and  separated  by  features  of  vegeta- 

tive, floral,  and  cypselar  morphology  Consistent  with  taxonomic  ranking  of  other  Ast  ra  nthiii  m  spe- 
cies pairs,  these  two  taxa  are  treated  here  at  specific  rank:  Astranthium  integrijolium  sensu  stricto 

and  Astranthium  ciliatum (Raf.)  Nesom,  comb.  nov.  A  neotype  is  selected  for  Bellisciliatavar.  triflora 
Raf.  (=  A.  ciliatum). 

RESUMEN 

Astranthimn  integrijolium  (Michx.)  Nutt.  se  ha  tratado  comprendiendo  dos  taxa  (var./subsp. 

integri/oHum  y  var.  tri/Iorum/subsp.ciltatum)  0  simplemente  come  una  solaespecie  sin  designacion 

formal  infraespecifica.  Los  dos  taxa  son  completamente  alopatricos  y  se  separan  por  la  morfologia 

vegetativa,  floral,  y  de  la  cipsela.  De  acuerdo  con  el  rango  taxonomico  de  otros  pares  de  especies  de 

Astranthium,  estos  dos  taxa  se  tratan  acjui  con  rango  especlfico:  Astranthium  integrijolium  sensu 

stricto  y  Astranthium  ciliatum  (Raf.)  Nesom,  comb,  nov  Se  selecciona  un  neotipo  para  Bel  lis  ciliata 

var.  trijlora  Raf.  (=  A.  ciliatum). 

The  genus  Astranthium  Nutt.  includes  12  species  (Dejong  1965),  all  but  three  of 
them  restricted  to  Mexico.  Astranthium  integrijolium  (Michx.)  Nutt.  occurs  in 
northeastern  Mexico,  but  its  range  is  mostly  in  the  central  U.S.A.  Larsen  (1933) 

and  De  Jong  (1965)  treated  eastern  and  western  population  systems  of  A. 

integrifolium  (Fig.  1)  as  var.  integrijolium  and  var.  ciliatum  (Raf.)  Larsen,  re- 
spectively, or  as  subsp.  integrifolium  and  subsp.  triflorum  (Raf.)  Dejong. 

Shinners  (1950)  added  a  third  taxon  at  varietal  rank,  A.  integrifolium  var. 

rohustum  Shinners,  which  subsequently  was  raised  to  specific  rank  by  Dejong 

(1965).  Since  De  Jong's  treatment,  Texas  botanists  have  maintained  A.  rohustum 
(Shinners)  Dejong  as  a  Texas  endemic  (Fig.  1),  but  the  taxonomy  of  the  more 

broadly  distributed  A.  integrifolium  sensu  lato  has  not  been  critically  reevalu- 

ated. De  Jong's  geographic  and  morphological  delimitation  of  the  Jntegrifolium 
complex'  has  been  accepted  in  national  checklists  (e.g.,  Kartesz  1999),  but 
Cronquist  (1980)  treated  both  geographic  segments  as  A.  integrifolium  with- 

out formal  recognition  of  infraspecific  taxa.  Other  f  loristic  accounts  have  dealt 
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Fig.  1 .  Geographic  distribution  oi  Astranthium  integrifolium,  A.  ciliatum,  and  A.  robustum.  Squares  and  solid  circles  and 

triangles  are  from  specimens  at  KY,  MO,  SMU-BRIT,TEX-LL,  and  VDB.  Open  symbols  are  from  published  sources  (De  Jong 
1965;  Chester  et  al.  1997;  Great  Plains  Flora  Association  1977;  Smith  1988;  USDA,  NRCS  2001).  Populations  of ».  ciliatum 

also  occur  in  Mexico  (Nuevo  Leon  and  Tamaulipas}. 

with  only  one  or  the  other  of  the  two  taxa.  Accounts  for  Oklahoma  and  Arlcan- 
sas  (e.g.,  Taylor  &  Taylor  1994;  Smith  1994)  also  have  referreci  to  A.  integrifolium 
without  finer  taxonomic  distinction,  while  those  lor  Texas  and  the  Great  Plains 

have  recognized  infraspecific  variants  (e.g.,  Correll  &  Johnston  1970;  Barkley 

1986;  Diggs  et  al.  1999). 

A  reevaluation  of  Astranthium  integrifolium  sensu  lato  indicates  that  the 

two  previously  recognized  geographic  segments  are  allopatric  and  distinguished 

by  vegetative,  floral,  and  cypselar  features.  Consistent  with  taxonomic  ranks  of 

other  Astranthium  species  (see  comments  below),  the  two  taxa  are  treated  here 

at  specific  rank. 

TAXONOMY 

1.  Astranthium  ciliatum  (Raf.)  Nesom,  COmb.  nov  BdUsciliata  Ra(.,  New  Fl,  N,  Amer. 

2:24.  18.37.  Astranthium  tiUc^n[olium  (Michx.)  Nutt.  var.  ciliatum  (Raf.)  I.arsen,  Ann.  Mis- 
souri Bot.  Card.  20;35. 1933.  Astranthium  integrifolium  (Michx.)  Nutc.  subsp.  ciliatum  (Rai.) 

Dc  Jong,  Miciiigan  State  LJni  v.  Mus.  Publ.  Biol.  Ser.  2:304. 1%5.  Lectotypi-:  (Dc  Jong  1965):  USA. 
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TEXAS.  Austin  Co.:  San  Felipe  de  Austin,  1835,  7'.  Drummond  U.  221  (NY  website  photo!,  as 
"Be/lis  integrijolia  Michx.";  ISOLECTOTYPES:  K,  NY,  P,  PH). 

BeUisciliata  Raf.  var.  tri/loraRaf.,  New  Fl  N,  Amer.  2:25. 1837.  Astranthium  integrifolium  (Michx.) 

Nutt.  var.  trijlorum  (Raf.)  Shmners,  Sida  2:348.  1966.  Neotype  (selected  here):  USA.  TFXAS. 

Fannin  Co.,  4  mi  N  of  Bonham,  sandy  ditch  bank,  10 Jun  1945,  L.H.  Shinners  7842  (SMU!). 

Rafinesquenotedthat"it[presuTnably'Belliscill6i(a'lhasalsoa  var.  fri/Io ra,  with  leaves  all  acutish 
and  only  3  [ray]  flowers.  The  iolioles  of  the  perianthe  are  lanceolate  acuminate  in  all  the  sp. 

not  linear  as  Hooker  says,  the  seeds  are  obovate  pubescent."  Because  Rafinesque  noted  that  his 

new  species, Bdliscihata,  occurs  "in  Texas  and  probably  extending  to  Louisiana  and  Arkansas,"  it 
seems  reasonable  to  infer  that  Bellis  ciliata  var.  trijlora  also  was  based  on  a  Texas  collection, 

perhaps  from  Drummond,  whose  collections  provided  the  basis  for  the  description  of  B.  ciliata. 

De  Jong  (1965)  also  made  this  inference  in  noting  that  the  type  locality  of  var  triflora  was 

"Texas."  Rafinesque,  however,  provided  no  indication  of  the  type,  and  no  type  material  of  \'ar 
triflora  has  been  found  or  cited  in  previous  literature. 

Small  capitula  with  relatively  few  and  small  ray  florets  are  commonly  produced  late  in  the  sea- 
son in  Astranthium  integrifohuni  and  A.ciliatum,  but  1  have  seen  no  plants  with  fewer  than 

six  florets.  Plants  of  the  neotype  were  described  as  producing  6-8  ray  florets.  It  seems  likely 
that  the  capitulum  observed  and  described  by  Rafinesque  had  lost  several  ray  f  lorcts  during 

collecting,  mounting,  or  handling. 

Astranthium  integrifolium  (Michx.)  Nutt.  var  nisulatum  Larsen,  Ann.  Missouri  Bot.  Card.  20:36. 

1933.  Type:  UNITED  STATES.  Texas.  Matagorda  Co.:  Matagorda,  sandy  prairies,  5  Mar  1914, 

E.J.  Palmer  4855  (holotype:  MO!).  Shinners  (1950)  accurately  noted  that  the  presence  of 

rosulate  clusters  of  leaves  reflects  early  growth  stages  of  a  single  plant. 

2.  Astranthium  integrifolium  (Michx.)  Nutt.,  Trans.  Amer.  Philos.  Soc,  ser  2, 7:312. 
1841.  Bellis  integrifolia  Michx.,  Fl.  Bor  Ainer.  2:131. 1803.  TYPE:  UNITED  STATES.  [Tennessee] 

"Cumberland,"  A.  Michaux  s.n.  (hoi.otype:  R  fide  De  Jong  1965).  Dejong  (pp.  434-435)  in- 
ferred from  historical  accounts  that  Michaux  probably  made  the  collection  in  June  1795  in 

the  vicinity  of  Nashville.  Michaux  himself  (1803)  noted  that  the  species  occurred  "ad  ripas 

rivulorum  et  in  collibus  umbrosis  Tennassee. '  "Cumberland"  is  the  only  geographic  refer- 
ence on  the  holotype. 

Distinctions  between  Astranthium  i ntegnfolium  and  A.  ciliatum  are  in  the  fol- 
lowing contrasts. 

Plants  fibrous-rooted;  basal  and  lower  cauline  leaves  3-6  cm  long  X  7-22  mm  wide; 

involucres  3.5-6  mm  high;  ray  corollas  (6-)8-17  mm  long;  cypselae  (1.4-)1.6-2 

(-2.2)  mm  long  X  0.9-1.1  mm  wide,  surface  minutely  papillate-pebbly  with  linear 

striations  barely  discernible, glabrous  or  sometimes  sparsely  glochidiate-pubescent 

near  the  apex,  or  (in  northern  Kentucky  and  West  Virginia)  glochidiate-pubescent 
over  the  who  e  surface    Astranthium  integrifolium 

Plants  slender-taprooted,  rarely  fibrous-rooted;  basal  and  lower  cauline  leaves  1.5-4 

(-5)  cm  long  x  3-1 1  (-14)  mm  wide;  involucres  (2-)2.5-4,5  mm  high;  ray  corollas 

(4-)6-10(-12)  mm  long; cypselae  1-1. 6  mm  long  X  0.6-0.8  mm  wide,  surface  with 

minute  longitudinal  striae  but  otherwise  nearly  smooth,  not  papillate-pebbly, 

sparsely  to  densely  glochidiate-pubescent  from  base  to  apex    Astranthium  ciliatum 

The  morphological  distinction  of  Astranthium  integrifolium  and  A.  ciliatum 

corresponds  with  their  geography,  as  mapped  in  Figure  1,  The  two  are  essentially 
completely  separate  in  distribution:  A.  ciliatum  occurs  west  of  the  Mississippi 
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River,  A.  intcgrijolium  to  the  east.  The  disjunct  outher  in  Holmes  Co.,  Missis- 
sippi (Woodson  and  Anderson  J555,  MO!),  is  typical  A.  integri/o/ium;  the  outlier 

m  Mississippi  Co.,  Arkansas  iPyle  669,  TEX!),  is  typical  A.  ciliatum. 
Astranthium  integrifolium  was  first  reported  for  West  Virginia  by 

Duppstadt  (1992),  without  citation  of  vouchers.  Details  are  given  below.  The 
limited,  disjunct  distribution  and  the  occurrence  primarily  along  roadsides 

suggest  that  this  extended  population  system  might  be  of  recent  origin,  per- 
haps by  accidental  dispersal  from  Kentucky,  but  the  habitats  appear  to  be  oth- 

erwise natural. 

Collections  examined:  WEST  VIRGINIA.  Barbour  Co.:  along  Pleasant  Creek  Public  Hunting  Area 

road,  extending  1.5  mi,  both  sides  of  road  uito  Taylor  Co.,  26  May  l^)*-)!,  Bush  s.n.  CWVA);  Pleasant  Creek 

Huntmg  &  iMshing  Area,  roadside,  6  Jun  IQ*-)],  Chirkson  s.n.  ( WVA);  along  Co.  Road  10,  between  Hwy 

119  and  Tygart  Lake,  N  sideol  Pleasant  Cax'cl<  in  Pleasant  Creek  l''ublic  i  lunting  Area;  area  ol  Piuinis. 
Liriodcndivn,  Acer,  Corniis,  and  Cratac\;,us,  with  much  invasive  Rosa  muUijloni  and  l.oniccra 

maacki]',  Aslianlhium  locally  abundant  in  grassy  habitats  on  roadsides,  roadbanks,  and  adjacent 

fields,  3 Jun  2002.  Ncsom  /■  WJ54  (BRIT,  GH,  KY,  NCU,  OS,  TENN,  TEX,  UARK,  US,  WVA),  Taylor  Co.: 
along  Pleasant  Creek  Public  I  iiuiting  Area  road,  exiending  1,5  mi,  both  sides  ol  road  into  Barbour  Co., 

2 Jun  KX)l./kcr.s.ir(WVA). 

DISCUSSION 

De  Jong  (1965,  p.  510)  observed  that  "The  two  subspecies  [ol  Astranthium 
integrifolium]  are  separated  from  one  another  by  quantitative  characters  and 
may  be  recognized  throughout  their  respective  ranges.  The  occasional  failure 

oi  a  single  character  is  compensated  for  by  other  characters.  The  key  differ- 
ences between  the  two  subspecies  hold  true  when  they  are  grown  in  the  green- 

house under  unilorm  conditions."  Nevertheless,  Dejong  noted  that  in  Arkan- 
sas, subsp.  ciliatum  "overlaps"  and  "hybridizes"  with  subsp.  integrifolium  (p. 

474  and  p.  505).  "The  number  of  specimens  which  are  thought  to  be  putative 
hybrids  is  relatively  numerous,  but  not  enough  specimens  are  available  from 

different  localities  to  assess  the  pattern  of  variation  accurately"  (p.  511).  "The 
recognition  of  subspecies  rather  than  varieties  is  prompted  by  the  considerable 
ranges  of  subsp.  integrifolium  and  subsp.  ciliatum  and  the  relatively  narrow 

zone  of  intergradation"  (p.  510). 
Intergrades between  Asiranfliiuni  integrifolium  and  A. ciliatum  were  cited 

by  Dejong  (1965)  from  Arkansas  (e.g.,  Demarec  I6912-SMU!,  Harvey  45-MO!, 
SMU!,  Engelmann  129-MO\),  Oklahoma  (not  seen),  and  Missouri  (e.g., Bush  7534- 
MO!,  Steyermark  22642-MO!).  He  did  not  specify  the  nature  of  the  intergrada- 

tion, but  from  sheets  annotated  by  him,  it  can  be  inferred  that  this  was  prima- 
rily an  interpretation  of  root  morphology  and  general  vigor  (stem  height  and 

leaf  size).  The  'intergrades'  cited  from  these  states  (all  within  the  range  of  A. 
ciliatum,  as  recognized  here)  tend  to  be  fibrous-rooted  rather  than  taprooted, 
but  rare  plants  Irom  Texas  (e.g.,  Gonzales  Co.,  Turner  37 USMU;  Harrison  Co., 

Orrl82-SMU)  also  are  weakly  iibrous-rooted;  all  ol  these  are  interpreted  here 



NESOM,  TAXONOMIC  REVIEW  OF  ASTRANTHIUM  INTEGRIFOLIUM  2019 

as  population  variants  rather  than  intergrades,  because  they  belong  with  A. 
ciliatum  in  involucral  height,  ray  corolla  length,  and  especially  in  cypselar  size, 

surface  morphology,  and  vestiture.  The  same  is  true  for  two  Arkansas  collec- 
tions cited  by  Dejong  as  A.  integrifolium  subsp.  integrifolium  (Hot  Springs  Co., 

Soulard  s.n. -MO!;  Washington  Co.,  Harvey  s.n.-MO!)  and  for  Missouri  collections 

annotated  as  "aff.  subsp.  integrifolium"  (e.g.,  Palmer  39297-MO],  Palmer  39483- 
MO!,  Steyermark  J0393-MO!).  Some  Arkansas  collections  cited  by  Dejong  as  in- 

termediate between  the  subspecies  were  annotated  by  him  simply  as  "A. 

integrifolium  subsp.  ciliatum"  (e.g.,  Bush  929-MO[,  Pa/mer  5992-MO!). 
Robust  plants  of  Astranthium  ciliatum  are  similar  in  habit  to  A. 

integrifolium,  and  depauperate  plants  of  A.  integrifolium  are  similar  in  habit 

to  A.  ciliatum.  The  Arkansas  collections  interpreted  by  Dejong  as  "subsp. 
integrifolium"  or  as  reflecting  hybridization  were  made  around  Hot  Springs 
(Hot  Springs  Co.)  and  Fayetteville  (Washington  Co.).  These  plants  are  gener- 

ally taller  than  average  for  the  species  (up  to  32  cm  tall)  and  have  leaves  that 
range  larger,  and  some  have  fibrous  roots,  but  in  involucral  size,  ray  length,  and 
cypselar  morphology,  they  belong  with  A.  ciliatum.  Cypselae  of  plants  from 

Arkansas  and  Missouri  also  range  longer  (Ll-1.6  mm)  than  in  Texas  and  Okla- 
homa (1-L2  mm).  Whether  the  larger  sizes  of  these  plants  might  reflect  con- 

vergence or  an  ancestral  similarity  with  A.  integrifolium  sensu  stricto  is  not 
clear.  Even  though  various  features  overlap  in  variation,  features  of  cypselar 

morphology  (vestiture  and  epidermal  surface)  provide  consistent  distinction 
between  the  two  taxa,  especially  with  recognition  of  the  disjunction  in  their 

geographic  ranges,  and  1  have  not  seen  any  plant  that  could  be  regarded  as  in- 
termediate. 

In  summary,  the  present  study  finds  that  there  is  no  unequivocal  evidence 
for  hybridization  between  plants  of  Astranthium  integrifolium  and  A.  ciliatum. 
In  fact,  their  allopatric  distribution  allows  no  opportunity  tor  genetic  interchange, 

and  differences  in  cypselar  morphology  suggest  that  isolation  is  complete. 

CONSISTENCY  IN  TAXONOMIC  RANK 

Morphological  distmctions  between  Astranthium  integri/olium  and  A.  ci/iatum 
are  relatively  small,  but  their  pattern  of  relationship  and  treatment  at  specific 

rank  are  analogous  and  consistent  with  the  taxonomy  of  species  pairs  (as  rec- 
ognized by  Dejong  1965)  of  Astranthium  found  in  Mexico.  The  two  are  essen- 

tially identical  in  chromosome  number  (2n  =  8)  and  chromosome  morphology 

(Dejong  1965).  Their  northern  distributions  and  morphological  similarity  sug- 
gest that  they  have  an  evolutionary  sister  relationship.  Dejong  (p.  523)  noted 

that  A.  rohustum  (2n  =  6)  "is  related  to  A.  integrifolium" ...  but  "the  species  also 
shows  resemblance  to  A.  condimentum  and  A.  orthopodum  and  has  the  same 

chromosome  number  and  karyotype  as  these  two  species." 
The  relationship  of  Astranthium  orthopodum  (B.L.  Rob.)  E.  Larsen  and  A. 
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condimentum  De  Jong  parallels  that  of  A.  integrifolium  and  A.  ciliatum.  They 
are  similar  to  each  other  in  chromosome  number  (In  =  6)  and  chromosome 

morphology  and  probably  are  evolutionary  sister  taxa.  Each  has  a  substantial 

geographic  range,  but  they  are  allopatric  in  distribution.  They  are  morphologi- 
cally separated  primarily  on  the  basis  of  root  characters:  plants  of  A. 

condimentum  are  annuals  from  a  slender  taproot;  plants  of  A.orthopodum  are 

biennials  or  short-lived  perennials  from  a  fibrous-rooted  caudex,  sometimes 
with  short  rhizomes  or  basal  offsets.  Additionally,  there  are  small  and  overlap- 

ping differences  in  stem  orientation  and  leaf  shape  and  size. 

Astranthium  splendcns  Dejong  {In  =  18)  and  A.  heamanii  De  Jong  (2n  = 

24)  both  apparently  have  a  base  chromosome  number  of  x  =  3  and  also  prob- 
ably are  evolutionary  sister  taxa.  They  are  sympatric  but  grovv'  at  different  el- 

evations and  are  otherwise  distinguished  on  the  basis  of  cypselar  vestiture  (and 

apparently  nothing  else):  cypselae  of  A.  splendens  are  glochidiate-hairy  over 
the  whole  surface  while  those  of  A.  bcamanii  are  glabrous  or  sparsely 

glochidiate-hairy  only  near  the  apex. 
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ABSTRACT 

The  combinations  Galea  mediterranea  (Veil.)  Pruski  (syn.:  Galea  platylepis)  and  Galea  triantha  (Veil.) 

Pruski,  (syn.:  Ca lea  h  ispida)  (Heliantheae)  are  proposed  for  two  species  lectotypified  herein  by  Velloso 

illustrations.  A  lectotype  of  Meyeria  hispida  DC.  is  designated.  A  key  to  the  species  centering  about 
Galea  myrtifolia  is  given.  Clibadium  arriagadae  Pruski  (Heliantheae)  from  Ecuador  is  named  as  a 

new  segregate  ol  Clibadium  pentaneuron.  Glibadium  arriagadae  is  the  same  taxon  as  represented 

by  the  invalid  Glibadium  zakii.  Glibadium  arriagadae  differs  from  C.  pentaneuron  by  leaf  blades 

palmately  3-  or  5-veined  from  or  near  base  (vs.  subpalmately  or  plinerved  from  above  blade  base) 

and  hirsute  (vs.  strigose)  abaxially.  A  lectotype  (I3M-CL1FF  folio  page  405,  Conyza  3)  is  designated  for 
Gonyza  bijrons  L.  (=  Inula  bifrons  L.,  Inuleae),  and  this  name,  once  misapplied  to  an  American  species 

of  Pluchea,  is  excluded  from  the  flora  of  the  New  Vv'orld.  The  combination  Conyza  popayanensis 
(Hieron.)  Pruski  (Astereae),  replacing  the  illegitimate  Conyza  uliginosa  (Benth.)  Cuatr,  non.  Pers.,  is 

proposed.  The  combination  Llerasia  macroccphala(Rusby)  Pruski  (Astereae)  is  validated  for  a  Boliv- 
ian species  originally  described  in  tribe  Mutisieae,  and  Llerasia  lucidula  is  treated  as  a  synonym  of 

L.  macrocephala.  Philip  Miller's  Conyza  baccharis  is  lectotypified  and  is  an  earlier  name  for  Pluchea 
rosea.  The  combination  Pluchea  baccharis  (Mill.)  Pruski  (Plucheeae)  is  made  for  this  coastal  plain 

species,  which  occurs  from  eastern  North  America  southward  into  Nicaragua. 

RFSUMHN 

Se  proponen  las  combinaciones  Galea  mediterranea  (Veil.)  Pruski  (syn.:  Galea  platylepis)  y  Galea 

triantha  (Veil.)  Pruski,  (sin.:  Galea  hi.spiciti)  (llelianlheae)  para  dos  especies  que  se  lectotipifican  aciui 

mediante  ilustraciones  de  Vefloso.  Se  designa  un  Icctotipo  para  Meyeria  hispida  DC.  Se  ofrece  una 

clave  para  las  especies  proximas  a  Calea  myriijolia.  Glibadium  arriagadae  Pruski  (Heliantheae)  de 

Ecuador  se  nombra  como  un  nuevo  segregado  de  Clibadium  pentaneuron.  Glibadium  arriagadae  es 

el  mismo  taxon  representadopor  el  nomhrc  invAWch  Clibadium  zakii.  Clibadium  arriagadae diiiere 

de  C  pentaneuron  por  los  limbos  de  las  hojas  palmatinervias  con  3  6  5  nervios  desde  de  la  base  o 

cerca  (vs.  subpalmatinervias  o  tnplmervias  desde  mas  arriba  de  la  base)  e  hirsutas  (vs.  estrigosas) 

abaxialmente.  Se  designa  un  lectotipo(BM-CLiFF  folio  pagina  ̂ 05,  Conyza  3)  para  Conyza  bi/ronsL. 

(=  Inula  biJronsL.,  Inuleae),  y  este  nombrc,  por  habcrse  aplicado  a  unaespecie  amencana  de  Fluchca. 
se  excluye  de  la  flora  del  Nuevo  Mundo.  Se  propone  la  combinacion  Gonyza  popayanensis  (Hieron.) 

Pruski  (Astereae),  para  reemplazar  a  la  ilegitima  Gonyza  uliginosa  (Benth.)  Cuatr,  non.  Pers.  Se  valida 

la  combinacion  Llerasia  macrocephala  (Rusby)  Pruski  (Astereae)  para  unaespeciede  Bolivia  descrita 

original  men  te  en  la  tribu  Mutisieae,  y  Llerasia  lucidula  sc  trata  como  un  sinonimode  L.  macrocephah. 

Conyza  baccharis  de  Philip  Miller  se  lectotipiiica  y  es  un  nombre  anterior  para  Pluchea  rosea.  Se  hace 

la  combinacion  Pluchea  baccharis  (Mill.)  Pruski  (Plucheeae)  para  esta  especie  de  la  Uanura  costera, 

que  aparece  desde  el  Este  de  Norte  America  hasta  Nicaragua  en  el  Sur. 

SIDA21(4):2023-2037.2005 
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The  purpose  ol  this  note  is  to  vahdate  names  in  Calca  L.,  CUhadium  F.  Allam. 

ex  L.,  Conyzd  l^ess.,  Ucrasia  Triana,  and  Pluchca  Cass,  needed  in  various  floris- 

tic  works  ol  Neotropical  Compositae  being  done  at  the  Missouri  Botanical  Gar- 
den, and  to  lectotypify  Conyza  hijrons  L.,  which  is  excluded  Irom  the  I  lora  of 

the  Americas. 

GALEA 

Jose  Vclloso  prepared  hloru  jlummcm^h,  a  landmark  flora  for  the  environs  of 

Rio  de  Janeiro.  Brazil  in  1790,  but  died  in  181 1  prior  to  its  publication.  The  text 

was  printed  in  1825  (Velloso  1825)  and  distributed  m  1829.  The  text,  however, 

remains  incomplete,  treating  species  corresponding  to  icones  published  only 

i  n  vol  Limes  I  -8  (8  pro  parte).  No  text  is  aval  lable  lor  species  i  1 1  ustrated  vol  umc  8 

(pro  parte),  nor  lor  those  in  volumes  Q-IL  The  Compositae  comprise  all  of  vol- 
ume 8  and  part  of  volume  10,  but  text  is  available  lor  about  only  the  I  irst  hall  ol 

the  164  icones  (Velloso  1827)  published  in  volume  8.  The  11  volumes  ol  figures 

are  dated  1827  CVelloso  1827),  but  were  distributed  only  in  1831.  Thus,  1831  is 

taken  as  the  date  of  validation  of  species  represented  only  by  these  diagnostic 

icones,  but  vvithout  corresponding  text.  It  is  the  plates  ol  two  such  Vel  loso  names 

(Figs.  1  6ir  2)  that  are  clearly  identifiable  with  two  South  American  species  of 

Calca  (f  leliantheae;  syn.  Neurolaeneae),  new  combinations  lor  which  arc  made 

below.  No  type  specimens  ol  these  two  names  arc  known  to  exist,  and  conse- 
quently the  illustrations  are  designated  as  the  Icctotypes. 

Galea  niedilcrranea  (Veil.)  Pruski,  comb.  nov.  (Fig.  l).  liuphlhalnuDu  nh-diifnaucum 
Veil.,  Fl.  Fluinin.  (Icones)  8:  r  1  n  1827  fl8yi|.  Ij-xtotypi^  (designated  here):  i.  1  ]\  Veil..  M. 
idnmin.  (icones)  8. 1827  fl831[, 

CliIcli  i'IiU  \l1711s  SchLdtz-Bi|i.  e.\  Baker  in  Marcius,  Fl,  hr,is,  6C5):2(i7, 1884.  l.ectoiyiiil'icaiion  iVom 
among  I  he  ilozcn  or  so  s\'nty|X\s  is  deterred 

Distributionand  ecology— Calca  mcditcrranca  (Veil.)  Pruski  isa  xylopodial  sub- 

shrub  flowering  from  October  to  April.  It  occurs  m  the  Brazilian  planal  to  south- 
wards into  Paraguay  and  northern  Argentina. 

CAtlca  lucditcrranca  is  a  member  ol  Calca  sect.  Haplocalca  (Less.)  Pruski 

(Pruski  1998  sub  Calca  pkUylcpis),  and  is  closely  related  to  C.  cymosa  Less.,  the 

type  ol  the  section.  This  section  is  characterized  by  generally  whorled  leaves 

and  umbellilorm  capitulesccnces.  Calca  mcditciriinea  dialers  Irom  Ccymosa 

Less,  by  narrower,  pubescent,  pinnately  veined  (vs.  broader,  nearly  glabrous,  3- 

or  5-plinerved)  leaves  and  by  lanceolate,  pubescent  (vs.  ovate,  glabrous)  outer 
phyllaries.  Additionally,  the  lower  most  whorl  of  leaves  in  C.  mcditcrranca  is 

often  reduced,  as  illustrated  by  Velloso  (1827),  a  feature  not  typical  ol  C.  cymosa. 

The  radiate  capitulaol  C.  mcditcrranca  and  Ccymosa  distinguish  each  of  them 

from  the  otherwise  closely  related  C  hasslcriana  Chod.  and  C  ret  iciilata  Gard- 
ner (syn.  hhtbyothcrc  tcrnijolia  13aker),  which  have  discoid  capitula. 
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Fig.  1.  Lectotype  of  Buphthalmum  mediterraneum  Veil.  [=  Calea mediterranea  (Veil.)  Pruski],  from  Velloso,  Fl.  Flumin. 

(kones)  8:1.135.1827  [1831]. 
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Fig. 2.  Lectotype  oi Aster trianthui  Veil. [=  Calea  triantha  (Veil.)  Pruski], from  Velloso,  Fl.  Flumin. (Icones)  8: 1. 1 20. 1827 

[1831]. 
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Galea  triantha  (Veil.)  Pruski,  comb.  nov.  (Fig.  2),  Aster  trianthus  Veil,  Fl.  Flumin. (Icones) 

8: 1. 120, 1827 11831].  Lectotypt^  (designated  here):  1. 120,  Veil,  Fl.  Flumin.  (Icones)  8. 1827 11831|. 

Meyena  hispida  DC,  Prod.  5:671.  1836.  Galea  hispida  (DC.)  Baker  in  Martins,  Fl,  Bras,  6(3):26L 

1884,  Lectotype  (chosen  here  from  among  syntypes):  BRAZIL:  SAO  Paulo,  campis  editis,  Nov. 

1833,  Lund  866  (lectotype:  G-DC  [IDC  microfiche  800.  975.111.3];  isolectotypes:  C-4,  S).  The 

G-DC  lectotype  also  has  a  small  twig  of  H.  Imp.  Bras.  i05  mounted  to  the  lower  right  of  the 

Lund  collection.  [Lectoparatype:  Herb.  Imperial  Brasil  (probably  Vauthier)  405:  G-DC  (frag- 

ment of  a  sheet  from  P),  F  (fragment  of  a  sheet  from  P),  P-2,] 

Distribution  and  ecology.— Galea  triantha  (Veil.)  Pruski  is  a  subshrub  to  shrub 
endemic  to  Brazil,  where  it  is  centered  m  the  state  of  Parana.  It  is  known  to  flower 

from  December  to  April. 

Galea  triantha  is  one  of  13  species  of  the  C  myrtifolia  DC.  species  group 
(sensu  Pruski  1984;  Pruski  &  Urbatsch  1988)  of  Galea  section  Meyeria  (DC.) 

Benth.  &  Hook.f .  Pruski  and  Urbatsch  (1988)  provided  a  key  to  the  then-known 
members  of  this  group.  Their  key  is  revised  herein,  incorporating  the  above  new 

synonymy  and  C.  semirii  Pruski  &  Hind,  which  was  described  subsequently 
(Pruski  &  Hind  1998). 

key  to  the  species  centering  about  galea  myrtifolia 

(galea  sect,  meyeria) 

1.  Leavesglabrous.entire,  margins  thickened  (Sao  Paulo  and  Parana,  Brazil)   Galea  marginata 
S.F.Blake 

1.  Leaves  glabrous  to  hispid, entire  to  serrate,  margins  not  thickened. 

2.  Leaves  lanceolate,  ca.  6-12  cm  long,  venation  parallel,  ca.  3-7-veined  (Goias, 
Brazil)  ̂ __    Galea  nervosa  Barroso 

2  Leaves  lanceolate  to  cordate,  less  than  6.5  cm  long,venation  pinnate  to  trinervate. 

3.  Capitula  one  per  branch. 

4  Leaves  lanceolate-elliptic,  foveolate  below  (Sao  Paulo  and  Parana,  Brazil) 

   Galea  parvifolia  (DC.)  Baker 

4.  Leaves  elliptic-ovate,  smooth  below. 
5.  Peduncle  ca.  8-1 5  cm  long  (Parana  and  Santa  Catarina,  Brazil)   Galea  ilienii 

Malme 

5.  Peduncle  ca.  1 .5-6  cm  long  (Parana,  Brazil)   Galea  monocephala  Dusen 
3.  Capitulescence  cymose. 

6.  Leaves  whorled, 

7.  Leaves  generally  four  per  node,  essentially  sessile,  smooth,  pinnate;  pe- 
duncles 3-15  cm  long;  ray  corolla  limb  5-13-nerved;  outer  phyllaries 

and  leaves  green  below;  pappus  scales  subequal  in  length  (Distrito 
Federal  and  Goias,  Brazil)     Galea  quadrifolia  Pruski  &  Urbatsch 

7.  Leaves  generally  three  per  node,shortly  petiolate,  rugulose,trinervate; 

peduncles  0.5-6  cm  long;  ray  corolla  limb  5-nerved;outer  phyllaries  and 
leaves  rust-colored  below,  less  commonly  green;  pappus  scales  slightly 

to  greatly  unequal  in  length  (Minas  Gerais,  Brazil). 

8.  Leaves  adaxially  glabrous  or  nearly  so;  involucres  campanulate  to 

hemispherical;  outermost  phyllaries  at  least  apically  herbaceous, 

about  as  long  as  the  next  series;  ray  corollas  yellow,  tube  2.7-3.5  mm 
long,  limb  12-14.5  mm  long,  commonly  abaxially  glandular;  disk 
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corolla  tube  shorter  than  the  throat;  cypselae  2.5-3.2  mm  long,  with 

1-3  pappus  scales  often  much  longer  than  the  others     Galea  heteropappa 
Pruski&  Urbatsch 

8.  Leaves  adaxially  hispidulous  to  sparsely  pilose;  involucres  turbinate 

to  cylindrical;  outermost  phyllaries  mostly  scarious,  usually  much 

shorter  than  the  next  series; ray  corollas  pale  yellow,  tube  3.6-4.5  mm 

long,  limb  7-8.5  mm  long,abaxiallyeglandular;disk  corolla  tube  about 

as-long-as  the  throat;  cypselae  3.8-4.8  mm  long,  pappus  scales  gen- 
erally slightly  unegual   Galea  semirii  Pruski  &  Hind 

6.  Leaves  opposite. 

9.   Leaves  ovale,  hispidulous  to  hispid, serrate,  basally  cordate, usually  shorter 

than  2.5  cm  (MinasGerais  south  to  Santa  Catarina,  Brazil;  syn.nov.Co/ea 

hispida)   Galea  triantha  (Veil.)  Pruski 

9.  Leaves  elliptic  to  elliptic-ovate, glabrous  to  pubescent, entire  to  serrate, 
basally  cuneate,  longer  than  2.5  cm. 

10.   Leaves  to  3.5  cm  wide,  shiny  serrate,  glabrous;foliaceous  outer  phyl- 

laries serrulate  (Paraguay)    Galea  chodatii  Hassler 

10.  Leaves  less  than  2.5  cm  wide,  somewhat  shiny  or  not,  entire  to  ser- 

rulate, glandular  or  puberulent;foliaceous  outer  phyllaries  entire. 

11.  Leaves  narrowly  elliptic;capitulaca.65-flowered;raycorolla  limb 

8-10-nerved;  disk  corolla  lobes  longer  than  1.5  mm;  cypselae 
glabrous  (Rio  Grande  do  Sul,  Brazil  and  Ui  uguay)    Galea  kristiniae 

Pruski 

1 1.  Leaves  elliptic  to  broadly  elliptic;  capitula  ca.  35-flowered;  ray 

corolla  limb  5(-7)-nerved;disk  corolla  lobes  shorter  than  1.5  mm; 

cypselae  pubescent  on  angles. 

12.  Leaves  entire,  ca.  1.5  cm  wide  (Minas  Gerais  south  to  Rio 

Grande  do  Sul,  Brazil)   Galea  myrtifolia  (DC.)  Baker 

12.  Leaves  serrulate.to  ca.2.5  cm  wide  (coastal  Sao  Paulo  south 

to  Rio  Grande  do  Sul,  Brazil)    Galea  phyllolepis  Baker 

CLIBADIUM 

Arriagada  (19^5)  provided  an  overview  of  CUbadnim  (Compositae: 

Helianthcae),  iricluding  full  synonymy  and  a  key  to  species.  In  this  overview, 
Arriagada  reduced  to  synonyiny  all  lour  northern  South  American  names  of 

Clihadium  proposed  by  Robinson  (19Q2).  A  monograph  of  Clihadium  has  now 

been  published  (Arriagada  2003),  and  again  all  names  m  Clibadium  proposed 

by  Robinson  CI  W2)  arc  listed  as  synonyms.  I  agree  with  Arriagada  (f995, 2003) 

that  C.  pentaneuron  S.F.  Blake  includes  the  synonymous  C  funkiae  H.  Rob.;  C. 

/cixum  S.E  Blake  includes  C.c//c;tn/)!  1 1.  Rob.;  and  C.^g/uhrcsrcns  S.F.  Blake  includes 

C  napoensc  H.  Rob.  Thus,  three  validly  described  species  in  Robinson  (1992) 

are  encompassed  within  more  widespread  taxa,  these  originally  described  by 
Blake  in  the  1920s  and  f930s.  A  fourth  name  (C  zakii)  in  Robinson  (1992)  was 

based  on  Zak  &JcifamiUo  2881  (MO,  US)  but  without  "the  single  herbarium" 

housing  the  holotype  being  "specified."  This  name  is  consequently  invalid  (Art. 
37. b  oi  the  Code,  Greuter  et  al.  2000)  and  does  not  exist  nomenclaturally.  This 
plant  belonging  to  Clihadium  section  Clibadium  is  vahdated  here  with  a  new 
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type  collection  and  a  new  epithet  honoring  my  friend  Dr.  Jorge  Arriagada,  the 

monographer  of  the  genus. 

Clibadium  arriagadae  Pruski,  sp.  nov.  (Fig.  3).  Type;  ECUADOR.  CoTorA.xi:  road  between 

Quevedo &  Lacacunga,  76  km  H  oi  Quevedo,  0°57'S,  79°0rW,  2300  m,  5  Apr  1983,  Croal  55804 
(HOI-OTYPH:  MO;  LSOTYPE:  QCNF). 

A  C  pen  tcuieuron  all  inis.sed  lam  mac  pulmativenosaedionsubpalmativenosae  vel  pinnativenosae), 
rotundata  vel  truncata  (non  cuneata),  et  subtus  hirsuta  (non  strigosa)  diversa. 

Shrubs  to  ca.  2  m  tall;  stems  sometimes  vmmg,  subterete  to  subhexagonal,  hir- 

sutulous.  Leaves  simple,  opposite,  petiolate;  petioles  0.8-3.5  cm  long,  hirsute; 

blades  broadly  ovate,  4-15.5  cm  long,  2-11  cm  wide,  stiffly  chartaceous,  pal- 
mately  3-  or  5-veined  from  or  near  base,  secondary  and  tertiary  reticulation 

prominent,  base  rounded  to  truncate,  margins  serrulate,  apex  acute  to  acumi- 
nate, the  adaxial  surface  scabrid,  hirsutulous,  the  abaxial  surface  hirsute, 

eglandular.  Capilulescence  terminal,  many-headed,  loosely  corymbilorm  pan- 
iculate, branches  2-14  cm  long,  hirsute,  ultimate  branching  trichotomous.  Ca- 

pitula  10-12-flowered,  disciform,  shortly  pedunculate,  4-5  mm  tall;  involucre 

hemispherical;  phyllaries  ca.  3-seriate,  subequal  to  weakly  graduated,  stiffly 

chartaceous,  weakly  3-5-veined  adaxially,  apically  hirsutulous,  otherwise  gla- 
brous, to  ca.  4.5  mm  long,  2-2.5  mm  wide,  outer  ones  pyriform,  apical  ly  acute  to 

acuminate,  mid-series  and  inner  ones  ovate,  apically  obtuse  to  rounded;  recep- 
tacle convex-conical,  to  ca.  1  mm  broad,  weakly  paleate;  paleae  lanceolate,  to 

ca.  3  mm  long,  weakly  conduplicate;  peduncles  1-2  mm  long,  terete,  glabrous  to 
hirsutulous,  one-bracteolate,  bracteole  lanceolate,  1-2  mm  long,  hirsute.  Mar- 

ginal florets  uniseriate,  pistillate,  5  or  6,  mostly  included  within  involucre;  co- 
rolla ca.  2  mm  long,  tubular  cream -colored,  apically  pilosulose  with  non-glan- 
dular trichomes,  minutely  ca.  3-lobed,  style  branches  ca.  1  mm  long,  weakly 

exserted.  Disk  florets  functionally  staminate,  5  or  6,  mostly  included  within 

involucre;  corolla  broadly  funnelform,  ca.  2.5  mm  long,  cream-colored,  5-lobed, 

lobes  deltoid,  erect,  0.5-0.9  mm  long,  pilosulose  with  non-glandular  trichomes; 

anthers  generally  included,  to  ca.  1.7  mm  long,  dark  greenish  to  black,  append- 

age elongated  but  not  greatly  sculptured,  basally  short-sagittate,  filaments  ca. 

0.3  mm  long;  style  undivided,  apex  often  exserted  from  corolla;  ovary  rudimen- 
tary Cypselae  oblong,  flattened,  2-2.5  mm  long,  apically  papillose,  otherwise 

glabrous  or  nearly  so,  epappose. 

Par.atype:  ECUADOR.  Bolivar:  Carretera  Chillanes-Bucay,  en  la  hacienda  Tiquibuso"  del  5r.  Gonzalo 
Gomez,  1°55'  S,  79°0T  W,  2100  m,  10  Sep  1987.  Zak  &JaramiUo  2881  (E  MO,  US). 

Distnhuiwn  and  ecolog_y.— This  species  is  known  only  from  the  Pacific  drain- 
age slopes  of  the  Andes  in  Bolivar  and  Cotopaxi,  Ecuador  It  has  been  collected 

in  flower  m  April  and  September  from  2100-2300  meters  elevation. 
Clihadium  arriagadae  differs  from  C  pentaneuron  by  leaf  blades  mostly 

palmately  3-  or  5-veined  from  or  near  base  (vs.  subpalmately  or  plinerved  from 
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Fig.  l.Clibadium  arriagadae  Pruski.  Above:  Branches  of  capitulescence  showing  patent  (not  strigose)  indumentum.  Be- 

low: Abaxial  surface  of  leaf  showing  trinerved  venation  from  very  base  of  blade.  (Photographs  of  the  holotype,  Croat 
5  5804,  m). 
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well  above  blade  base),  these  rounded  (vs.  cuneate)  basally  and  hirsute  (vs.  stri- 
gose)  abaxially.  The  types  of  the  C.funkiae  H.  Rob.,  C.piJeoruhrum  Cuatrec,  C. 
sarmentosum  Cuatrec,  and  C  scandens  Cuatrec.  each  have  leaves  strigose 
abaxially  and  these  four  names  are  accepted  as  synonyms  of  C.  pentaneuron,  as 

proposed  by  Arriagada  (1995, 2003).  The  stems  of  C  arriagadae  are  hirsutulous 

throughout,  thus  differing  from  those  o[  C.  pentaneuron  (Ecuador  and  Colom^ 
bia),  which  are  sometimes  strigose. 

Arriagada  (1995,  2003)  reduced  C.funhiae  (Antioquia,  Colombia)  to  syn- 
onymy ol  C.  pentaneuron.  At  one  point,  I  thought  that  the  prominent  resin  ducts 

m  the  phyllaries  some  material  Irom  Antioquia  and  m  Forero  et  al.  2279  (MO; 
Choco,  Colombia  near  border  with  the  northern  limits  of  Valle,  Colombia)  could 

be  used  to  distinguish  this  material  from  the  generally  more  southern  C. 

pentaneuron.  However,  the  collection  from  Choco  is  near  the  center  of  distribu- 
tion of  C.  pentaneuron,  and  other  material  of  C  pentaneuron  from  Antioquia 

lacks  the  prominent  phyllary  resin  ducts.  Thus,  there  seems  to  be  no  meaning- 
ful morphological  features  that  one  could  use  to  split  the  Colombia  material  of 

C.  pentaneuron  into  more  than  a  single  taxon.  Indeed,  this  was  the  observation 

ot  Arriagada  (1995,  2003),  the  monographer  who  reduced  C  funkiac  to  syn- 
onymy. Moreover,  no  case  ior  geographic  separation  of  C.  funkiac  as  distinct 

from  C.  pentaneuron  can  be  made.  Thus,  1  recognize  C  pentaneuron  in  a  slightly 
narrower  concept  than  does  Arriagada  (1995,  2003),  and  segregate  only 
Clihadium  arriagadae  from  it. 

The  morphological  distinctions  among  relatives  ol  C.  pentaneu  ron  are  pro- 
vided below  in  the  key  to  species,  which  modifies  couplet  #27  ol  Arriagada 

(1995,  2003). 

KEY  TO  THE  SPECIES  CENTERING  ABOUT  CLIBADIUM  PENTANEURON 

27.    Abaxial  leaf  surface  hirsute;  leaf  blade  geneially  palmately  veined  from  or  near 

base  (Ecuador)   Clibadium  arriagadae  Pruski 

27.    Abaxial  leaf  surface  generally  strigose;  leaf  blade  pinnately  veined  or  if  plinerved 
then  from  well  above  base, 

27.1   Most  phyllaries  apically  acute  to  acuminate;  capituta  24-28Tlowered; 

marginal  florets  9-1 3;  disk  florets  ca.  1 5  (Ecuador)   Clibadium  manabiense  H.  Rob. 

27.1   Most  phyllaries  apically  obtuse  to  acute;capitula  1 0-1 4-flowered;  marginal 

florets  5  or  6;  disk  florets  5-8  (Colombia  and  Ecuador)    Clibadium  pentaneuron 
S.R  Blake 

CONYZA 

Conyza  hifrons  L.  (=  Inula  hifrons  L.,  Inuleae)  is  lectotypified  upon  material  from 
the  Old  World,  and  this  name  is  thus  excluded  from  the  flora  of  the  New  World. 

The  new  combination  C.  popayanensis  (Hieron.)  Pruski  (Astercae)  from  the 
Andes  is  proposed  to  replace  the  illegitimate  C  uliginosa  (Benth.)  Cuatr.,  non 
Pers.  Although  C  primulifoha  (Lam.)  Cuatrec.  (which  includes  as  a  synonym 
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C.  ch  ilensis  Spreng.,  the  type  ol  Conyza)  was  translerred  to  llrigcwn  1 ..  by  Grcutcr 

(2003),  1  recognize  Conyzci  at  the  generic  rank. 

Inula  bifrons  1^.,  Sp.  Pi.  (ed.  2)  123t).  1763.  Liitotyi'i; (designated  by  Anderberg,Taxon  47;](il 

1998):  EUROPE:  "Habitai  in  Italia.  Gallopiovmcia,  Pyrenaeis,"  si  ii,  (o/l,  U  JNN  9911 1  |I1X:  mi- 
crofiche 177.  577.11^1). 

Conyza  hijions  L,  var,  bijrons,  Sp,  I'l,  Hol.  17't  1  /'liK  licti  Ix/khi.s  (L.)  IX:.,  I'rodr.  5:451  1830.  iJit  TO- 

TVi'i;  (designated  here):  EURC^PP:  "liabitai  ni  Pyrenaeis,  Canada,"  .sin.  coll.  (BM-CI.IPl-  li)lio 
page  405,  C-onyza  Mbarcode  l^MOOOC>47(H3|.  photograpin  MO). 

Conyza  ln/ran,s  var /Idsi  iilosiJ  I  ,,Sp.  PL  862. 1753.  iJ-CTOTYPli  (designated  by  Reveal,  Taxon  47:358. 

19Q8):  PDROPI':  "l  labitat  in  Pyrenaeis,  C;anada."  siii.  coll  (BM-S1X:)ANE  vol.  96,  page  2(^). 
Conyza  bijnins  \-ar.  iiiduita  1,  ,Sp  14,861. 175  3.  Pi-c  TtiTM'i-  (designated  by  Anderbcrg.T;ixon  47:358. 

1998):  I.  127  as  "Conyza  pyiacnaaa  /(i/iis  /'i  niiidtu-  \'ci  rs"  in  Her  man  n.  Pa  rati.  Bat  ,  127. 1698. 

DisU'ibuiion  and  ecology —Inula  bijroiis  is  a  summer  flowering  herb  to  1  m  tall. 
It  occurs  Irom  the  Pyrenees  ol  southern  France  eastwards  into  Romania  and 

Bulgaria  (Tutin  et  al.  1976). 

Linnaeus  (17'53)  named  Conyza  hifwns  L.  and  two  varieties  of  it,  giving  the 

locaHty  o(  "Habitat  in  Pyrenaeis,  Canada"  tor  all  three  names.  Later,  Linnaeus 
(1763;  1207)  treated  C.  bifrons  as  being  solely  American  and  represented  by 

Plukenet  plate  87  figure  4  (1705),  thought  to  have  been  drawn  from  Canadian 

material,  whereas  simultaneously  Linnaeus  proposed  the  heterotypic  Inula 

bi Irons  L.(1763: 1236),  with  similar  auriculate-claspmg  leaves,  tor  the  Luropean 
elements.  Phuhca  bijrons{\-.)  DC.  (Plucheeae)  was  misapplied  to  material  1  rom 

the  Americas  by  Candolle  (1836),  as  noted  by  Godfrey  (1952),  who  used  the  name 

P.jocl  ida  (L.)  DC.  for  American  plants  formerly  called  P.  bifrons.  Gray  (1884:  225) 

noted  that  the  Plukenet  plate  was  drawn  Irom  material  collected  in  i:urope,not 

Canada;  thus  no  original  material  ol  either  C.  bifrons  L.  or  I.  bijrons  L.  is  Irom 
the  Americas. 

Conyza  bijrons]  ̂ .,  however,  has  not  previously  been  lectotypilied  (C.Jarvis, 

pcrs,  comm.).  Linnaeus  (1763)  restricted  the  concept  C  bifrons  (1753)  to  plants 

he  thought  to  be  American,  thus  potential  for  misapplication  ol  this  name  to 

plants  trom  the  Americas  remams.  Because  Linnaeus  (1753, 1763)  cited  a  poly- 
nomial Irom  Linnaeus  (,1737),  C  bijrons  L.  is  lectotypilied  here  by  a  specimen  in 

the  Clillord  herbarium,  this  specimen  referable  taxonomically  to  /.  bifrons  L. 

(.Inulcac).  Conyza  bifrons  L.  is  thus  excluded  lonnally  from  the  flora  ol  the  New 

World,  in  agreement  with  Godlrey  (1952)  and  Tutin  et  al.  (1976). 

The  name  C.  uliginosa  (Benth.)  Cuatrec,  used  for  a  northern  Andean  herb 

(e.g.,  Aristeguieta  1964;  Cuatrecasas  1967;  Jorgensen  &  Leon-Yanez  1999),  is  an 
illegitimate  later  homonym  of  C.  uliy^mosa  Pers.,  Synops.  2:427.  1807.  A  new 

combination  based  on  the  senior  synonym  given  by  Cuatrecasas  (1969)  is  thus 

pro  I 

Conyza  popayanensis  (Hieron.)  Pruski,  comb.  nov.  lirigeion  popayancnsis  Piieron.,  Bot. 

JahrbSyst,  28:586,  1901, 1  vrr:C:OPOMBlA,  t;.-\UC.'\:ParamodeGuanacas,  Andiiim  centralium 
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popayanensium,  3000-3500  m,  Aug.  no  year  given,  Lehmann  7962  (iiolotype:  B,  destroyed, 
photograph  sub  Field  neg.  #14855:  MO;  iktotype  (designated  by  Cuatrecasas,  Webbia  24:217. 
1969):  K;  ISOTYPHS:  FI,  R  US  [photograph:  MO|X 

Evigevon  uliginosus  Benth.,  Pi.  Hartw.  204.  1845.  as  "uliginosum."  Conyzd  uliginosa  (.Bcnth.) 
Cuatrec,  Webbia  24:216.  1969,  non  Pers.  1807.  TVPli:  ECUADOR:  PiCHlNCHA:  In  uligmosis  ad 

Hacienda  de  Chisinche  sub  Volcan  Uliniza  (as  "monte  llinissa"  in  protologue),  1842,  Hartweg 
1131  (holotype:  K;  ISOTYPHS:  G  [photograph  sub  F  neg.  28634:  MO],  NY  [photograph:  MO[,  P, 

W).  "Hacienda  de  Chisinche"  is  a  few  kms  NF.  ol  Uliniza,  thus  presumably  in  Prov.  Pichincha. 

Erigeron  sulcalusvar. colli mhianusUleron.,  Bot.Jahrb.Syst.  28:586. 1901,as"c(iliimbidna."C()nyja 
uliginosa  var.  columbiana  (Hieron.)  Cuatrec,  Phytologia  9:5.  1963.  COLOMBIA. 

CUNDINAMARCA:  in  silvis  montanis  dcnsis  locis  humidis  supra  Sibatc,  2800  m,  3  Feb  1883, 

Lehmann  2535 (llOLOTYPE:  B,  destroyed;  isotyph:  US). 

Et'igewn  honariensis  var  meridensis  Cuatrec,  Trab.  Mus.  Nac  Ci.  Nat.,  Ser  Bot.  33:132. 1936.  Lec- 
TOTYPE  (chosen  from  among  syntypcs  by  Cuatrecasas,  Webbia  24:216.  1969):  VENEZUELA. 

Merida:  Serra  Nevada  de  Merida,  s.d.,  Moiiiz  1373  (i.ECTOTYPE  P).  "Morir?  .L373"  was  not  cited 

specifically  in  the  protologue,  but  rather  only  indirectly  by  name  attribution  of  "Sch.  Bip.  in 

schedam."  It  seem  best  to  accept  the  lecioty|iification  of  Cuatrecasas  (1969). 

Distribution  and  ecology —Conyzo  popayancnsis  (Hieron.)  Pruski  occurs  from 
2500-4400  meters  elevation  in  the  Andes  ol  Venezuela,  Colombia,  EcuadoL  and 
Peru. 

Cony za  popayancnsis  is  a  branched  perennial  herb  with  sessile  leaves  and 

a  generally  dense  corymbiform  capitulescence  with  peduncles  generally  much 

shorter  than  5  mm.  The  capitula  have  pubescent  subequal  long-triangular  phyl- 
laries  with  a  broad  central  colored  portion  and  broad  stramineous  margins,  and 

the  marginal  florets  have  entire  or  nearly  so  corolla  limbs  generally  about  0.5 

mm  long.  Cuatrecasas  (1969)  noted  that  one  ol  the  two  plants  on  the  destroyed 

Berlin  holotype  had  an  open  capitulescence.  Nevertheless,  this  plant  on  the  de- 
stroyed holotype  has  weakly  pubescent  leaves  typical  of  this  species. 

Colombian  Conyza  uliginosa  var  h i  rsuta  (Hieron.)  Cuatrec.  [syn.:  Erigcnm 

uliginosus  var.  hirsutus  Hieron.,  Bot.  jahrb.  Syst.  28:587  1901,  as  "hirsuta"]  was 
recognized  by  Cuatrecasas  (1969).  This  taxon  resembles  C.  popayanensis,  but  has 

more  densely  pubescent  herbage,  an  open  capitulescence,  peduncles  to  20  mm 

long,  narrower  phyllaries,  and  marginal  ilorets  with  sometimes  deeply  bifid 

corolla  limbs  often  to  about  1  mm  long.  Because  1  have  not  seen  type  material  of 

this  name,  1  decline  to  synonymize  it  or  to  recognize  it  at  the  species  rank.  If 

further  study  shows  that  C  uligi  nosa  var  h  i  rsuta  deserves  specific  recognition, 

it  should  be  noted  that  Chinese  C  hirsuta  L.  blocks  the  transfer  to  Conyza  of 
this  varietal  name. 

LLERASIA 

The  below  combination  is  provided  lor  a  Bolivian  species  of  Compositae  tribe 

Astereae,  originally  described  as  a  species  ol  tribe  Mutisieae. 

Llerasia  macrocephala  (Rusby)  Pruski,  comb.  nov.  Moquinia  macmcephala  Rusby  Descr 
S.  Amer  Pi.  162. 1920.  Goch  natia  macrocephcila  (Rusby)  Cabrera,  Notas  Mus.  La  Plata,  Bot.  15:41. 
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l^iO,  T^-pr:  BOLIVIA.  1,. A  P.AZ:  North  Yunoas.  I  ̂nduavi,  3^011  m  [as  "3000  m"in  protolosuci,  Nov 

K)10,  liiu  !i(ir/i.)O.S\Hlioi  OTYl'i-:  N^':  Im"itm'1-:  l'.s|holoivprol  Hdplopappu'^  (luululiis.s.l-  Blakcl), 

Haplopappus  (m  uluhis  S.F.  Blake,  Amcr.J.  Bot.  14:L14.  1927  (as  "Aplopappus").  Uciasui  lutuhila 
(S.F.  Bkikc)  Cuaiicc,  Biotropica  2:43.  1Q70.  Typi;:  BOLIVIA.  LA  PAZ:  North  Yungas,  Unduavi, 

3300  111.  Nov  1010,  UuLhlicn  30S0  (,ilOi  otvph:  US;  I.SOTYPE:  NY  |holot\'pc  ol  Moijuiuui 

inacnhcpiiahi  Rusb)'|). 

Di'^iribuliou  and  ccoloii^y.—lJcrasid  miumccphala  (Rusby)  Pruski  is  a  vining 

shrub  occurring  f  rom  2500-3300  meters  elevation  in  Bolivia. 
Because  ot  similar  leaf  surfaces  occasionally  closely  tomentose  abaxially, 

species  of  Vernonieae  (especially  those  of  Piptocarpha)  and  discoid  species  ol 

Mutisicae  (especially  those  of  Gochnalia  H.B.K.)  arc  occasionally  contused.  For 

example.  Badillo  (1994),  Pruski  (1997),  and  Sancho  (1999)  treated  Piptotcirphu 

upatcnsis  V.M.  Badillo  as  a  species  Gochi\dlia.  Slifflia  axillarisG.M.  Barroso  &r 

Vinha,  described  by  Barroso  and  Vinha  (1970)  as  a  species  o(  Mutisieae,  was 

recognized  by  Robinson  (1979)  as  a  species  of  Piptocarpha  (Vernonieae).  Simi- 

lady,  Moquiiwa  tnacroccphaUu  described  by  Rusby  (1920)  as  havuig  leal  sur- 
faces closely  tomentose  abaxially  and  as  a  species  oi  Mutisieae  (in  the  Goch  naiia 

generic  alliance),  is  here  treated  as  a  member  ot  tribe  Astereae. 

Rusby  (1920)  described  Buchticu  3080  (NYj  as  Moquinia  macrocephaJa 
(Mutisieae).  Later,  Blake  (1927)  noted  that  at  US  Buchtien  3080  was  filed  as  an 

undetermined  species  ot  Goch}}atia,  but  actually  belonged  to  tribe  Astereae, 

where  he  described  it  as  Haplopappus  lutidulus.  Blake  (1927)  treated  most  ol 

the  It  species  of  Llerasia  as  Haplopappus  Isub  ''Aplopappus']  sect. 
Diplostcpl) undcs  (t3enth.  &  Hook,  f.)  S.F.  Blake,  whereas  Cuatrecasas  (1970)  res- 

urrected Llciasia  Urilie  Astereae)  from  synonymy  ot  Haplopappus. 

In  a  pollen  review,  Wodehouse  (1929:  tigure  8)  noted  that  by  spiny  pollen 

Moquii]'hi  i)]acroa'phald  stands  apart  Irom  taxa  ot  the  Mocpiinia-Goihnalia 
plexus.  Cabrera  (1971)  treated  most  Moquinias  under  Gochnalia,  but  excluded 

Gochnatia  macroccphala  (Rusby)  Cabrera  from  Gochnatia.  i  agree  with  Blake 

(1927),  Wodehouse  (1929),  and  Cabrera  (1971)  that  Buchtien  3080  belongs  to 

Astereae  rather  than  to  Mutisicae.  Here  I  provide  the  combination  Llerasia 

macroccphala  (Rusby)  Pruski,  which  replaces  the  synonymous  L.  lucidula  (S.F 

Blake)  Cuatrec,  the  latter  recognized  by  Cuatrecasas  (1970). 

PLLICHEA 

Britten  U898)  noted  that  Conyza  baccharis  Miller,  partly  characterized  by  au- 

riculate-clasping  leaves  with  broad  serrulate  blades  and  reddish  florets,  is  con- 
specific  with  Pluchca  hifrons  (b.)  DC.  sensu  CandoUe  (1836).  Godfrey  (1952), 

however,  recognized  the  white-l  lo\\'cred  North  American  populations  tormerly 
called  P.  hijronsas  Pjoclida  (L.)  L^C.  Conyza  bijrons  P.,  as  lectotypilied  above  on 

European  material,  indeed  is  a  heterotypic  synonym  of  European  Inula  biJrons 

P.  Godtrey  (1952)  also  segregated  most  ol  the  reddish-purple  t  lowered  popula- 
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tions  formerly  called  P  hifrons  as  P.  rosea  R.K.  Godfrey,  whicfi  subsequently  has 

been  widely  recognized  (e.g.,  Cronquist  f  980;  Nesom  1989;  Arriagada  1998).  The 

lectotype  of  Conyza  haccharis  has  very  densely  pubescent  outer  phyllaries  and 

florets  with  reddish  corollas.  The  earlier  C.  haccharis  is  thus  conspecific  with  P. 
rosea,  and  the  needed  new  combination  for  Flora  Mesoamcricana  and  Fkira 

North  America  is  proposed  herein,  thisupdating  the  earfier  identification  of  C. 

haccharis  by  Britten  (1898). 

Pluchea  baccharis  (Mill.)  Pruski,  comb.  nov.  Conyza  haccharis  Mill.,  Card.  Diet.  (cd.  8) 

Conyza  no.  16.  1768.  Lectotype  (designated  here):  MEXICO:  CamI'I-ciiH:  "Grows  naturally  at 

Campeachy,"  sm.  coll  (BM  [barcode  BM000833507I,  photograph  MO).  Material  grown  in  the 
Chelsea  garden  by  Philip  Miller  is  not  extant.  The  Mexican  material  was  presumably  gath- 

ered by  Robert  Millar,  who  also  sent  C(>/iv;:cj  no,  15  Irom  "Campeachy"  to  Philip  Miller, 

?  Baccharis  vi,sa),sa  Walter,  Fl.  Carol.  202.  1788,  horn.  iUegit.,  non  Lam.  1785.  Type:  U.S.A.:  locality 

unknown,  not  seen  in  BM  microliche  ol  Walter's  herbarium.  Walter's  description  partly  reads 
"Varietates,  lloribusalbis,  et  floribus  rubris."  1  do  not  know  of  thisnatne  being  lectotypilied, 
but  il  it  were  to  be  lectotypilied  on  the  reddish-1  lowered  material  it  would  seemiiigly  belong 
here  m  synonymy, 

Pluchea  rosea  R.K.  Godlrey.J,  Elisha  Mitchell  Sci,  Soc,  68:266. 1952.  TYPE:  LJ.S.A.  Florida.  Lake  Co.: 

lake  shores,  vicinity  ol  Eustis,  16-31  May  18'-)4,  Nash  758(iiOLOTYPE:  GH;  i.scti'yphs:  F  MO,  NY, 
UC,  US). 

Dist  ri  hution  a  nd  ecology—This  is  a  coastal  plain  species  occurring  (see  Godfrey 
1952;  Nesom  1989;  Arriagada  1998)  in  the  southeastern  United  States  (North 

Carolina, South  Carolina, Georgia,  Florida,  Alabama,  Mississippi,  Louisiana,  and 

Texas),  the  Bahamas,  Cuba,  Mexico,  and  Mesoamerica  (Campeche,  Quintana 

Roo,  Belize,  Honduras,  Nicaragua). 

Pluchea  haccharis  (Mill.)  Pruski  is  very  similar  and  most  closely  related  to 

P.foetida  (L.)  DC.  (Cronquist  1980;  Nesom  1989;  Arriagada  1998),  from  which  it 

differs  most  notably  by  pinkish  or  reddish  (vs.  generally  white)  corollas.  Pluchea 

haccharis  also  tends  to  have  a  less  dense  capitulescence,  shorter  and  more 

densely  pubescent  phyllaries,  and  narrower  capitula  than  does  P.foetida. 

Villasefior  (1989)  noted  that  the  report  by  Sousa  and  Cabrera  (1983)  of  P.foetida 

as  occurring  in  Quintana  Roo  was  based  on  a  misdetermination.  A  collection 
from  Veracruz,  Mexico  is  the  sole  Mexican  or  Central  American  collection  ol  P. 

foetida  reported  by  Nesom  (1989),  and  the  material  from  Vci'acruz  seen  by  me  is 
referred  here  to  P  haccharis. 

Pluchea  haccharis  is  also  similar  to  P  longifolia  Nash,  P  mexicana  (R.K. 

Godtrey)  G.L.  Nesom  (described  as  a  var  ol  P  rosea).,  and  P.  yucaianensis  G.L. 

Nesom.  Pluchea  haccharis  differs  from  P  longfolia  by  smaller  capitula  and 

smaller  leaves,  from  P  r)\exicana  by  abaxially  sessile-glandular  (vs.  stipitate 
glandular)  leaves,  and  from  P  yucc(fancn,si,s  by  abaxially  hirsute  and  glandular 

(vs.  solely  sessile-glandular)  leaves.  Godfrey  (1952)  listed  the  illegitimate  and 

non-typified  Baccharis  viscosa  as  a  synonym  of  P.foetida  (L.)  DC. 
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RESUMEN 

Se  describe  e  ilustra  Guarea  subsessilirolia,  una  nueva  especie  endemica  del  cerro  Turrubares  en  el 

pacilico  central  de  Costa  Rica,  ademas,  se  comenta  su  relacion  con  otras  especies  del  genero. 

ABSTRACT 

Guarea  subsessilifolia,  a  new  and  endemic  species  from  cerro  Turrubares  in  the  central  pacilic  of 

Costa  Rica,  is  described  and  illustrated  and  relationships  with  related  taxa  are  discussed. 

Guarea  es  uno  de  los  generos  mas  grandes  de  la  familia  Meliaceae  en  America 

tropical  y  fue  establecido  por  Linneo  en  1753  bajo  el  nombre  Guara,  aunque  en 
1771  el  mismo  Linneo  corrigio  su  escritura  a  Guarea  (Coronado  2003). 

Este  genero  ha  sido  estudiado  taxonomicamente  en  varias  ocasiones.  Entre 

los  primeros  aportes  importantes  encontramos  el  presentado  por  Casimir  de 
Candolle  (1878)  quien  en  una  monografia  completa  para  la  familia  Meliaceae 
reconocio  2  secciones,  EuGuarea  (actualmente  Guarea)  con  67  especies  y  la 

seccion  Ruagea  (actualmente  reconocido  como  un  genero  distinto)  con  tres 

especies  (Coronado  2003).  Cast  100  anos  transcurrieron  para  que  la  familia  fuera 
nuevamente  revizada  y  fueron  Pennington  y  B.T.  Styles  (1981)  quienes  elaboraron 
una  nueva  monografia  de  la  familia  para  el  neotropico.  En  esta  revision  se 
reconocen  35  especies  de  Guarea  para  America  tropical,  se  indica  la  presencia 
de  otras  5  especies  en  Africa  tropical  y  solamente  10  especies  fueron  reconocidas 

del  trabajo  de  Casimir  de  Candolle,  ademas,  se  reporto  para  Costa  Rica  la 
presencia  de  7  especies.  Tambien,  algunas  floras  locales  ban  sido  aportes 
regionales  importantes  en  la  revision  de  este  genero,  tal  es  el  caso  de  Flora  de 
Guatemala  (Standley  &  Steyermark  1946),  Flora  de  Panama  (Smith  1965)  y  Flora 
de  Nicaragua  (Pennington  &r  Styles  2001). 

Recientemente,  Coronado  (2003)  en  su  estudio  relacionado  con  el  complejo 

de  Guarea  glabra  Vahl  entre  Mexico  y  Panama,  mdico  la  presencia  de  10  especies 
para  Costa  Rica,  3  de  las  cuales  actualmente  ineditas,  G.  arcuata  Coronado,  G. 

gentryi  Coronado  y  G.  zarceronensis  Coronado  y  distintas  a  la  especie  aqui 
descrita 

El  genero  Guarea  se  caracteriza  por  estar  constituido  de  arboles  o  arbustos, 

con  hojas  alternas,  compuestas,  generalmente  pinnadas  y  con  una  yema  terminal 
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dc  crccimiento  inrermitente,  por  su  condicion  dioica,  Tlores  unisexuales  por 

aborto,  aunquc  pareciendo  pcrtectas,  caliz  cupulilorme,  petalos  libres,  en  la 

mayoria  de  los casos  valvados, estambres  con  filainentos  completamcnre  unidos 

y  formando  un  tubo  cilindrico,  con  disco  ncctarifcro  intraestaminaL  ovano  2- 

13  locular,  loculos  con  1-2  ovulos,  frutos  capsularcs,  2-10(-14)  valvados  y 
linalmcnte  por  mostrar  loculos  con  1-2  semillas,  las  cuales  se  encuentran 
rodcadas  por  una  sarcotesta  carnosa,  roja  o  anaranjada. 

Las  recicnrcs  exploracioncs  en  la  vcrriente  pacifica  de  la  cordillera  dc 

Tilaran,  en  Monteverde  y  en  el  cerro  Turrubares  localizado  en  el  pacifico  cen- 
tral de  Costa  Rica  ha  producido  el  hallazgo  de  esta  notable  especie  de  Guarca 

cuyos  caracteres  difieren  de  los  taxa  antcriormente  reportados  para  el  genero 

iPennington  et  al.  1981;  Coronado  2003).  A  contmuacion  se  presenta  la 
descripcion  de  esta  especie  insolita. 

Guarea  subsessilifolia  Al.  Rodr.,  sp.  nov.  (Figs.  1,  2).  Tipo:  COSTA  RICA,  S.an  Josn: 

rurrubares,  Saii  Luis,  Faldas  del  cerro  Pelon,  0'-)'^48'55"N,  84"28'48"W,  1190  m,  19  May  2005 
(fls),  Rodriguez  ')(^13 (uo[.o\\\\Y  INB:  ISOTIPOS:  BRIT,  CAS,  CR,  DUKE,  Gb4,  MEX,  MEXU,  MO, 
NY.TEX,  UC  US,  USJ,  W), 

Ah  DiunibLi.s  coiif^encnbus  lolia  suhsessilla  vcl  brevipcliolata.  iolidla  pro,\ima  rcdacla  divcrsa, 

Arbusto  2.5-4  m  de  altura,  dioico.  Tronco  con  corteza  interna  rosada;  tallitos 

glabrescentesacortamente  hirsutos  en  rami tas  term inales, con  o sin  esparcidas 
lenticelas.  Hojas  pinnadas,  con  una  yema  terminal  dc  crecimiento  intermitentc; 

subsesiles  o  peciolos  hasta  0.7  cm  de  largo,  subteretes  a  levemente  aplanados  en 

el  lado  adaxial,  terrugineo-puberulentos  a  hirsutulos,  glabrescentes  con  la  edad; 

raquis  1-17  cm  dc  largo,  subterete  a  canaliculado  en  el  lado  adaxial,  ferrugineo- 
puberulento  a  hirsutulo,  glabrescente  con  la  edad;  foliolos  1-10  pares,  opuestos, 

subsesiles  o  peciolulos  hasta  2  mm  de  largo  y  1.2.5-1.75  mm  de  ancho,  teretes; 

lamina  1.5-13  cm  de  largo  y  0.8-4  cm  de  ancho,  oblongo-elipticos,  clipticos  a 
ovados,  foliolos  proxmiales  marcadamente  reducidos,  3-8.5  mas  cortos  que  los 
distales,  base  cuneada  a  obtusa,  en  ocasiones  levemente  oblicua,  apice 

acuminado  o  agudo,  5-14  pares  de  venas  sccundarias,  concolora  y  verde-grisacea 

a  gris-rojiza  al  secar,  haz  y  envcs  puberulentos  a  esparcidamente  pubescentes 
sobre  el  ncrvio  principal,  glabrescentes  con  la  edad,  eglandulosos. 
Inilorcscencias  terminates  o  axilares  en  ramitas  termmales,  solitarias,  tirsos  o 

cimas,  erectas;  masculinas  con  8-35  flores,  2-6  cm  de  largo  y  1.5-3  cm  de  ancho, 

pedunculo  0.1-2  cm  de  largo,  lerrugineo-pubcrulento  a  hirsutulo,  glabrescente 
con  la  edad,  raquis  0.5-4  cm  de  largo,  lerrugineo-puberulento  a  hirsutulo, 

glabrescente  con  la  edad;  lemeninas  con  4-13  flores,  1-3  cm  de  largo  y  1-2  cm 

de  ancho,  pedunculo  0.2-0.5  cm  de  largo,  fcrrugineoqouberulento  a  hirsutulo. 

glabrescente  con  la  edad,  raquis  0.3-0.7  cm  dc  largo,  lerrugineo-pubcrulento  a 
hirsutulo,  glabrescente  con  la  edad,  Flores  estammadas  con  pedicelos  2-4  mm 

de  largo,  articulados,  esparcidamente  ferrugineo-puber ulentos,  1  -2  bracteolados, 
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Fig.  1.  Guarea  subsessilifolia  Al.  Rodr.  (Rodriguez  9613).  A.  Habito.  B.  Base  de  la  hoja.  C.  Inflorescencia  masculina.  D. 

Inflorescencia  femenina.  E.  Flor  femenina.  F.  Corte  longitudinal  de  flor  femenia.  G.  Corte  transversal  del  ovario.  H. 

Anterodio.  I.  Fruto.  i.  Flor  masculina.  K.  Corte  longitudinal  de  flor  masculina.  L.  Antera 

bracteolas  0.5-1  mm  de  largo;  caliz  1-1.5  mm  de  altura,  ciatiforme,  verde  a  pardo 

hacia  la  parte  distal,  esparcida  y  diminutamente  pubescente,  lobulos  4,  0.2- 
0.35  mm  de  largo;  corola  con  4  petalos,  5-5.5  mm  de  largo  y  1.25-1.5  mm  de  ancho, 
blanco-rosados,  aunque  rosados  en  botones  florales,  apice  agudo,  lado  externo 
esparcida  y  diminutamente  pubescente,  interno  papilado  hacia  el  apice;  tubo 

estamiiial  4-5  mm  de  largo  y  1.5-2  mm  de  ancho,  apice  irregularmente  dentado, 

lado  externo  papilado;  anteras  8,  0.75-1  mm  de  largo  y  0.3-0.45  mm  de  ancho, 

oblongas  a  oblongo-obovadas;  ginoforo  1-1.25  mm  de  largo  y  0.75-0.9  mm  de 
ancho,  glabro,  disco  nectarilero  0.4-0.5  mm  de  largo  y  1.1-1.3  mm  de  ancho;  ovario 
0.7-0.85  mm  de  largo  y  1-1.2  mm  de  ancho,  con  esparcidos  y  largos  tricomas; 

pistilo  sobresaliendo  levemente  sobre  el  tubo  estaminal,  estilo  2.25-2.5  mm  de 
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largo,  glabro,  cstigma  0.3-0.45  mm  de  largo  y  0.6- O./^  mm  de  ancho.  Flores 

pistiladas  con  pedicclos  1.5-4  mm  de  largo,  articulados,  csparcidamente 

ferrugineo-puberulcntos,  1-2  bracteolados,  bracteolas  0.5-1  mm  de  largo;  caliz 

0.75-1  mm  de  altura,  ciatiforme,  verde  a  pardo  hacia  la  parte  distal,  esparcida  y 

diminutamcnte  pubesccnte,  lobos  4,  0.2-0.4  imn  de  largo;  petalos  4,  5-5.5  mm 

dc  largo  y  L.7-2  mm  de  ancho,  blanco-rosados,  annqne  rosados  en  botones 
Morales,  apice  agudo,  lado  externo  esparcida  y  diminutamcnte  pubescente, 

interno  papilado  hacia  el  apice;  tubo  estaminal  4-5  mm  de  largo  y  2-2.5  mm  de 

ancho,  apice  irregularmentc  dcntado,  lado  externo  papilado;  anterodios  8, 0.75- 

I  mm  de  largo  y  0.3-0.45  mm  de  ancho,  oblongos  a  oblongo-obovados;  ginoloro 

0.5-0.6  mm  de  largo  y  0.75-0.9  mm  de  ancho,  glabro,  disco  nectarifero  0.3-0.5 

mm  de  largo  y  1.3-1.5  mm  de  ancho,  inconspicuo;  ovario  4  locular,  0.7-0.85  mm 

de  largo  y  1.3-1.5  mm  de  ancho,  sericeo,  un  ovulo  por  loculo;  pistilo  similar  en 

largoal  tubo  estaminal, estilo  1.6-1.8  mm  de  largo,  glabro,  estigma  0.25-0.3mni 

de  largo  y  0.6-0.7  mm  de  ancho.  Frutos  1-1.5  cm  de  largo  y  1-2  cm  de  ancho, 
globosos,  llsos,  base  obtusa,  apice  obtuso  a  subtruncado,  rojizos  a!  madurar, 

glabresccntes  a  esparcidamcnte  pubesccntcs,  (3-)4  loculado,  pericarpo  0.5-1 

mm  dc  grosor.  Semillas  1  por  loculo,  0.6-0.8  cm  de  diametro,  subrodeadas  por 
una  sarcotesta  rojo-anaranjada. 

/'c/jologid.— Flores  en  Mayo  y  Irutos  en  Abril  y  Noviembre. 

D/,s( r/^uci()n. —[:ndemica  de  Costa  Rica,  conocida  en  la  \'ertiente  pacilica 
de  la  Cordillera  dc  Tilaran,  en  Monteverde  y  en  el  pacifico  central  sobrc  cl  ccrro 

Turrubares,  en  bosques  humedos  a  elevaciones  entre  850-1600  m. 
Guarca  subscssilijolia  sc  rcconoce  y  distingue  de  otras  especies  por  su  habito 

arbusti vo  y  por  sus  hojas  subscsi  les  o  con  pcciolos  muy  cortos  y  por  sus  loliolos 

proximales  conspicuamentc  reducidos  Cen  ocasiones  cacdizos);  hojas  hasta  con 

10  pares  de  loliolos,  inllorescencias  cortas  y  cscasamente  lloreadas,  I  lores 

pistiladasconci  ovario  sericeo,  4  loculado  y  con  un  6vulopor  loculo,  linalmente 

por  sus  pequetios  y  globosos  frutos,  (3-)4  locularcs,  con  una  semilla  por  loculo, 
con  vaK'as  lefiosas  y  delgadas. 

A  pesar  de  que  las  dilerencias  I  lorales  entre  los  individuos  estaminados  y 

pistilados  no  es  evidentes,  se  encontraron  dilerencias  significativas  entre  los 

indi\'iduosde  ambossexos.  Los  individuos  masculinos  muestran  inllorescencias 

conspicuamentc  mas  largas  y  con  mayor  numcro  de  flores,  cl  caliz,  el  ginoloro  y 

el  estilo  son  ligeramentc  mas  largos,  ademas,  el  ovario  y  el  disco  nectariiero  son 

mas  angosto  y  menos  pubescente  que  los  individuos  femcninos. 

F.sta  espccie  se  podria  relacionar  con  G.glcibra  Vahl,  G.guicfonia  (L.)  Sleumer, 

G.  jLUucnccnsis  Proctor,  G.  pn/ic.s-ccn.s- (Rich.)  A.  Juss.  y  G.  macrophyJla  Vahl  al 
considerar  conceptos  taxonomicos  usados  por  Pennington  (,1981)  que  incluyen 

ovario  (,3-)4  loculado,  pubescente,  con  un  o\'ulo  por  loculo,  corola  pequena, 
nunca  alcanzando  12  mm  de  largo,  frutos  globosos,  pequenos,  nosobrepasando 
2.5  cm  de  diametro,  lisos,  con  ausencia  de  costillas  o  Icnticelas  evidentes, 
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pericarpio  delgado,  menos  de  3  mm  de  grosor  e  inflorescencias  cortas.  Sin  em- 
bargo, estas  especies  se  distinguen  facilmente  por  mostrar  peciolos  evidentes  y 

claramente  diferenciados.  Tambien,  con  base  en  el  trabajo  de  Coronado  (2003) 

y  utilizando  los  mismos  conceptos  taxonomicos  adoptados  por  Pennmgton 

(1981),  dentro  del  complejo  de  G. glabra  Vahl  la  especie  podria  relacionarse  con 
G.  hullata  Radlk.,  G.chi rica na  Standi,  y  G. pctensis Coronado,  sin  em bargo,  estas 

especies  se  distinguen  igualmente  por  mostrar  peciolos  evidentes  y  claramente 
diferenciados. 

Esta  especie  es  notablemente  rara,  se  conoce  unicamente  de  2  localidades, 
el  cerro  Turrubares  y  Montevcrde,  regiones  en  las  cuales  las  poblaciones 

observadas  son  muy  reducidas.  Es  probable  que  esta  especie  se  encuentre  en 
alto  riesgo  de  extincion,  mas  considerando  que  la  regiones  especificas  de 
recolecta  no  se  encuentran  en  una  estricta  categoria  de  proteccion  y  corresponde 
a  sitios  con  alto  uso  del  suelo  en  actividades  como  ganaderia  y  agricultura. 

En  los  bosques  de  esta  region,  se  observe  que  G.  suhsessilifolia  crece 
simpatricamente  con  G.  kcgelii  Turcz.,  adcmas,  otras  especies  comunes  en  el 
sitio  son  Croton  megistocarpus  Gonz.  Ram.  &  Poveda  (Euphorbiaceae), 

Ch  rysophyllum  brenesii  Cronquist  (Sapotaceae),  Daphnopsisfolsomii  Barringer 

&  Nevling  (Thymelaeaceae),  HirlcUa  Ir'uindra  Sw.  (Chrysobalanaceae), 
Krugiodendron  acuminatum  Gonz.  Ram.  &  Poveda  (Rhamnaceae),  Piper 

subfuscum  C.  DC.  (Piperaceae),  Hojjmannia  psychotriijolia  (Benth.)  Griseb. 

(Rubiaceae),  Lippia cardiostegia  Benth. (Verbenaceae), Picramniaantidesma  Sw. 
(Simaroubaceae),  Rondeletia  calycosa  Donn.  Sm.  (Rubiaceae),  Siparuna 

gesnerioides (Kunth)  A.  DC.  (Monimiaceae),  Trophis  mexicana  (Liebm.)  Bureau 
(Moraceae),  entre  otras. 

Etimologia— El  epiteto  latino  subscssiiijolia  hace  alusion  a  la  presencia  de 
hojas  casi  sesiles. 

Paraiipos.  COSTA  RICA.  Puntarcnas:  2.5  km  ocsic  dc  Monieverde  sobre  la  carretera  a  Lagarto,  Los 

Llanos.  10°18'N,  84°50'W,  .1200  m,  6  Feb  IW7  IfrsJ,  Ihihcr  12028  (CAS,  CR,  GH,  INB,  MO,  NY,  US);  3.5 

km  oeste  de  Monteverde  sobre  la  carretera  a  Lagarlo,  Los  Llanos,  10°18'N,  84°50'W,  1200  m,  6  Feb 
1997(lrs),HaberJ2J09(BM,CAS,CR,DUKE,GH,  INB,  MEXU,  MO,  NY,  TEX,  US).  San  Jose:  Turrubares, 

Faldas  del  cerro  Bares,  Zona  Protectora  Ccrros de  Turrubares,  0Q°47'.30"N,  84°28'30"W,  1600  m,  6  Nov 

1990  (frs),  Ziimga  376  (CR,  INB,  MO):  San  Luis,  Faldas  del  cerro  Pelon,  09°48'55"N,  84°28'48"W,  1190 
m,  7  Oct  2004  (lis),  Rodriguez  9344  (CAS,  CR,  GIL  INB,  MO,  NY.  US),  Rodriguez  9614  (BRIT  CAS,  CR, 
DUKE.  GH,  INB,  MEXU,  MO,  NY,  TEX,  US,  W);  Zona  Protectora  Turrubares,  Cuenca  del  rio  Grande  de 

Tarcolcs,  09°47'N,  84°29'W,  850-1100  m,  b  ,-\br  1993  (Irsj,  (irayum  10551  llNB), 
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ABSTRACT 

A  new  species  ot  black  zapote  from  tro]'>ical  Mexico  is  described,  and  photos  ol  the  holotypc  are 
provided.  Diospyros  lorresiiM.C.  Provance  &  AC.  Sanders  is  based  on  collections  Irom  two  localities 

in  north  and  central  Oaxaca.  This  species  appears  to  belong  to  a  group  ol  closely  related  American 

Diospyros  with  Iruits  that  are  dark-colored  and  sweet  at  maturity. 

Kf^Y  Words: black  zapote,  Diospyroslorrcsii,  Hbenaceae, Mexican  persimmons, systeinatics,  taxonomy, 

Tehuacan-Cuicatlan  Valley,  zapote  negro 

RESUMEN 

Se  describe  una  nueva  especie  del  Mexico  tropical  y  se  presentan  fotos  del  holotipo.  La  descripcion  de 
Diospyros  torresii  M.C.  Provance  &r  AC.  Sanders  se  basa  en  coleccioncs  de  dos  localidades  en  el  norte 

y  centro  de  Oaxaca.  Se  cree  que  esta  especie  pertenecc  a  un  grupo  cercanamente  relacionado  de 

Diospyros  de  America  c|ue  tienen  irutos  de  cdov  oscuro  y  que  son  dulces  cuando  maduran. 

A  monograph  of  the  Mexican  Dhxs/^yj-o.sCEbenaceae)  is  the  current  focus  ol  stud- 
ies by  the  first  author  of  this  paper  During  the  course  of  reviewing  thousands 

of  collections  of  American  Diospyros,  it  has  become  clear  that  there  are  severaf 

undescribed  taxa  in  lUexico.  This  paper  describes  one  such  species  based  on 

collections  from  Oaxaca,  Mexico,  that  do  not  belong  to  any  current fy  recog- 
nized species.  A  comprehensive  key  to  the  Mexican  species  of  Diospyros  has 

not  been  published  since  that  by  P.C.  Standley  (1924).  Such  a  key  and  classif  ica- 
tion  will  soon  be  published  by  the  first  author  in  connection  with  his  current 

work  on  the  genus  in  Mexico.  The  new  species  described  here  is  best  considered 

a  member  of  what  we  informally  recognize  as  the  Diospyros  rosei  Complex. 

The  flowering  sepals  of  this  complex  tend  to  have  vermiform  glandular 

hairs  at  their  apices.  The  sepals  of  female  f  lowers  tend  to  be  strongly  accrescent 

and  are  5-8  in  number  The  species  of  this  group  produce  medium  size  f feshy 

fruits  that  are  dark-colored  and  sweet  at  maturity,  and  may  contain  from  10  to 
16  ovules.  In  addition  to  the  species  described  here,  this  group  includes:  Diospyros 

rosei  Standi.,  Diospyros  palmeri  Eastw.,  Diospyros  californica  l.M.  Johnst., 

Diospyros  oaxacana  Standi.,  Diospyros  sonorae  Standi.,  Diospyros  texana  Scheele, 

Diospyros  riojae  Gomez-Pompa,  Diospyros  conzctttii  Standi.,  Diospyros  rekoi 

SIDA  21  (4):  2045-2050.2005 
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Standi,  and  Dio^-iyro^ xolocolzii  Madrigal  &r  Rzed.  Some  South  American  spe- 
cies may  belong  to  this  group  as  well.  However,  suflicient  material  from  that 

continent  was  not  available  (or  investigation.  We  have  evaluated  the  holotype 

of  D.  i)\orci]oi  A.  Pool,  a  species  recently  described  Irom  Nicaragua  (Pool  1997). 

In  our  opinion,  this  material  is  consistent  with  D.  vekoi,  a  species  for  which  we 
have  seen  material  I  rom  Mexico  and  Id  Salvador. 

SPHCIES  DFiSCRlPTlON 

Diospyros  torresii  M.C.  Provance  &  A.C.  Sanders,  sp.  nov  (Fig.  1).  Tvph.  MEXICO. 

OaxacA:  Mpio.  Santiago  Tcxcalcingo:  1 1  km  al  H  clc  Tcotithin  del  ("amino  carr.  a  1  luaiula  de 
Jimenez,  [appro.x.  18"  tl'N,  97°  02'Wl  1710  m,  17  Mar  M8\  R.  lonxs  C.  &  MA.  Muniin-  bb.iO 
liitMOTvrn:  MO;  isotvpi::C;iiapA). 

rrnticcs  w\  arborcs  -I  m  alia;  laminar  lanccolaiae  vel  ovaiac,  pctioli  dccurrcntes;  pctala  ox'alia  vcl 

quadraia,  ac  manilesu'  iiitrorsa  sccus  margincm  de.xtrum  adaxialum;  calyces  '"^-7  partiti;  scpala 
riorcntiadeiiscminuiacla\-ataglandulosaadaxialitcr;lruciuscllipsoi(.lci.atropurpurei  iibi  dcsiccati. 

Shrubs  or  trees  4  m  tall,  probably  tacultatively  deciduous;  old  siems  olten  pul- 

verulent, rarely  smooth,  dark  reddish-brown  to  dark  gray;  current  years  stems 
with  stiff,  erect,  reddish  hairs  densely  covering  surface,  occasionally  retrorse, 

some  slightly  wavy,  densely  appressed  at  the  shoot  apex;  lenticels  common,  I  il  I- 

ing  tissue  yellowish  to  of  I  -white;  bud  scales  convex,  ovate,  densely  appressed 

reddish  hau'y;  petioles  2-4  mm  long,  both  sides  densely  erect  white  hairy,  some- 

times clavate  glandular  hairy,  convex  below,  ±  flat  and  minutely  V-grooved 
above,  distal  hall  minutely  winged  along  the  margin,  sometimes  winged  the 

entire  length;  mature  leaves  entire,  alternate,  chartaceous,  lanceolate  to  ovate, 

}-b  cm  long  mcluding  the  petiole,  2-3  cm  wide,  blade  abruptly  decurrent  on 
the  petiole,  mostly  grayish  i  n  herbarium  material,  base  rounded,  obtuse  or  acute, 

margin  revolute,  apex  obtusely  rounded,  sometimes  acutely  rounded,  below 

sparsely  to  moderately  erect  white  hairy,  hairs  sometnnes  slightly  wavy,  some- 

times clavate  glandular  hairy,  minutely  papillate,  usually  minutely  black  gland- 
dotted,  above  irregularly  wavy  to  ±  rugose,  glabrate  to  minutely  erect  white 

hairy,  sparsely  and  minutely  papillate,  sometimes  sparsely  clavate  glandular 

hairy;  laminar  extrafloral  nectaries  abaxial,  minute,  roundish,  mostly  raised, 

probably  green  in  living  material;  venation  ±  brochidodromous; midrib  promi- 

nent below,  sub-terete,  densely  to  very  densely  erect  white  to  reddish  hairy,  above 
1  lush  or  barely  raised,  rarely  slightly  impressed,  yellowish,  sparsely  to  densely 

erect  hairy,  less  hairy  distal  ly,  of  ten  becoming  glabrate,  ol  ten  clavate  glandular 

hairy  near  the  petiole;  2°  venation  5-7  major  lateral  veins  on  each  side  ol  mid- 

rib, below  raised,  above  Hush  with  surface  or  barely  raised,  very  obscure;  3° 
venation  reticulated  below  raised  or  not,  visible  or  not,  above  impressed,  ol  ten 

obscure,  sometnnes  not  visible;  new  leaves  strigillose  below,  especially  along 

the  midrib,  clavate  gland ulai"  hairy,  above  minutely  hairy,  the  hairs  mostly  erect, 
sometimes  appressed,  clavate  glandular  hairy;  female  flowers  solitary  on  young 
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Fig.  1 .  Diospyros  torresiifAX.  Provance  &  A.C.  Sanders.  Holotype,  R.  Torres  C.&M.A.  Martinez  6636  (MO)  with  detail  of  leaf 

(inset)  and  female  flower  (indicated  by  the  arrow). 
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Stems;  flowering  pedicels  2  mm  long;  pedicel  bracts  2,  sub-opposite,  4-7  mm 

long,  0.75  mm  wide,  linear,  densely  minute  erect  hairy,  densely  clavate  glandu- 

lar hairy;  fruiting  pedicels  5-10  mm  long,  ±  1.5  mm  wide,  somewhat  stout, 

densely  but  minutely  ei"ect  hau'y,  apex  hat-shaped;  calyx  5-7-merous,  sinuses 
rounded,  acute;  calyx  lube  cupulate,  exterior  sparsely  to  mcoderatcly  mmutely 

appressed  hair\';  flowering  sepals  5-b  mm  long,  ±  2  mm  wide,  sparsely  hairy, 

the  hairs  containing  a  reddish-brown  compound,  exterior  moderately  to 
sparsely  appressed  hairy.sparsely  and  minutely  clavate  glandular  hairy,apically 

dark  glandular  \'ermilorm  hairy,  interior  dense!)'  but  minutely  clavate  glandu- 
lar hairy  with  low  to  moderate  numbers  ol  simple  hairs,  especially  towards 

base;  fruiting  sepals  accrescent  in  Iruit,  16-17  mm  long,  5-6  mm  wide,  thick,  ± 

spreading,  lance-ovate  to  elliptic,  apices  acutely-rounded,  venation  obscure, 

minutely  hairy  on  both  sides,  sparser  towards  the  apex,  minutely  black  gland- 

dotted  on  both  sides;  female  corolla  3  mm  long;  corolla  tube  1.25  mm  long.  2.0- 

2.5  mm  wide,  exterior  dense!)'  a|Tpressed  hairy,  interior  glabrous;  lobes  5,  ±  1.75 
mm  long,  oval  to  Cjuadrate,  exterior  densely  appressed  hairy,  inside  glabrous, 

involute,  more  so  on  the  right  margin  than  the  left;  ovary  globose,  smooth, 

sparsely  minute  hair)';  styles  5,  one  third  ol  length  ol  ovary,  connate,  becoming 
distinct  distal  I y;  stigmas  5,  short,  labiate;  staminodes  none  seen;  male  flowers 

unknown;  fruit  a  berry,  ellipsoid,  ±  4  cm  long,  3  cm  wide;  mesocarp  librous, 

orange  in  herbarium  material;  exocarp  ±  2  mm  thick,  hypodcrmis  moderately 

thick,  scleril  led,  epidermis  minutely  blistered,  glabrous,  atropurpureous  in  dried 
material. 

D/.s/ ri huiioi]  and  I'Aology— To  our  knowledge,  Diospyros  lonvsi i  has  so  far 

only  been  collected  in  the  state  ol  Oaxaca,  Mexico,  however,  the  type  was  col- 
lected within  ca.  2  km  ol  the  Puebla  state  line,  and  we  believe  that  it  probably 

occurs  in  that  state  also.  The  type  collection  was  made  in  oak  woodlands  ol  the 
Sierra  Mazateca  west  ol  I  luautla.  The  condition  of  the  material  (rom  the  Sierra 

Mazateca  leads  us  to  believe  tliat  D.  lor/r.si;  is  lacultatively  deciduous.  Both 

sheets  ol  Torix-s  6636  demonstrate  ripe  I  ruit,  new  Icmalc  flowers  and  relatively 

lew  mature  leax'es,  but  there  are  a  number  ol  young  shoots  with  very  young 
leaves.  The  paratype  was  collected  from  the  Tlacolula  Valley,  but  unfortunately 

is  without  specilic  ecological  data. 

h'(  v'n()/(\t;v.~This  species  is  named  in  honor  ol  Ralael  Torres  Colin,  an  au- 
thority on  Hauhi}]ia  (Tabaceae)  and  Oaxacan  llonstics,  and  also  the  collector 

ol  the  type. 

\\-\K,\\\  it:  MI:XK;0.  Oaxaca:  Mpii).  Villa  Diaz  Owhz:  L5arranca  of  Diaz  C^rdaz,  N\V  ol  Mitla,  1 700  in,  1 1 

irh  U)hD,  M&  /\.  K'ir/Wiy27-5^HNA) 

DISCLLSSKIN 

Diospyros  iorrcsi  i  is  currently  known  I  rom  two  localities  in  Oaxaca.  The  mate- 

rial used  to  describe  this  new  s]")ecies  was  prex'iously  identified  as  D.  palmcri 
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Eastwood  (R.  Torres  C.  &  R  Cedillo  T.  6636)  or  D.  aequoris  Standley  (M.  &  A. 

Ki  rfebjy  2739).  Morphologically  it  most  resembles  Diosp3/rosoaxcicandStandley, 

Diospyros  riojae  Gomez-Pompa  and  Diospyros  conzattii  Standley.  It  can  easily 
be  distinguished  from  these  species  provided  fertile  material  is  available.  In  tact, 
even  though  identification  of  sterile  Diospyros  material  is  sometimes  dillicult, 
in  the  case  of  D.  torrcsii  sterile  material  should  not  pose  a  major  problem.  The 

paratype  is  sterile  but  we  are  confident  that  this  material  represents  the  new 
species.  Vegetative  features  that  distinguish  D.  torresii  from  D.  conzaUii  include 
its  smaller,  usually  thicker  leaves  and  shorter  petioles.  In  addition,  the  lamina 
of  D.  torresii  is  abruptly  decurrent  on  the  petiole,  and  decurrent  lor  a  shorter 
distance  than  in  D.  conzdttiK  whereas  the  leaves  of  D.  conzattii  are  typically 

tapered  basally  and  often  decurrent  on  the  petiole  for  neariy  the  entire  length. 
The  leaves  and  petioles  of  D.  oaxacana  are  velutinous  to  densely  pilose,  often 
on  both  sides,  while  in  D.  torrcsn  they  are  glabrous  or  have  only  sparse,  minute, 
erect  hairs.  Furthermore,  the  leaves  of  D.  oaxacana  tend  to  be  oval  to  obovate 
versus  the  lanceolate  to  ovate  leaves  of  D.  to  rrcsiu  The  leaves  ol  D.  riojae  tend  to 

be  larger  than  those  of  the  new  species,  but  more  importantly,  the  2°and  3°veins 
as  viewed  from  the  adaxial  surface  of  the  leaves  are  raised  and  contrast  sharply 

with  the  lamina.  In  D.  torrcsii  the  2°  and  3°  veins  are  scarcely  visible  adaxially. 
An  interesting  detail  concerning  the  type  locality  is  that  it  is  only  about  20 

km  from  Coxcatlan,  Puebla,  and  other  archaeological  sites  that  have  yielded 

evidence  of  early  agriculture  m  Mexico  (e.g.  Smith  1965;  Eubanks  20011  Most 
close  relatives  of  D.  torrcsii  are  known  to  produce  fruits  that  are  edible  or  even 

highly  desirable.  Diospyros  oaxacana  has  been  recorded  as  a  uselul  plant  in  the 

Tehuacan-Cuicatlan  Valley  (Casas  et  al.  2001),  and  D.  conzattii  has  been  re- 
corded as  a  useful  plant  in  Chmantec-speaking  communities  ol  the  Oaxacan 

highlands  in  the  District  of  Cuicatlan  (Lipp  1971).  Given  the  large  size  of  the 
ripe  fruits,  their  probable  edibility,  and  the  nearness  of  this  species  to  some  of 

the  oldest  agricultural  sites  in  the  New  Vv^orld,  it  may  be  worthwhile  to  reevalu- 
ate the  identification  of  putative  Diospyros  digyna  seeds  associated  with  nearby 

archaeological  sites  (e.g.  Smith  1965;  Callen  1965).  Similarly,  herbarium  vouch- 
ers, if  they  exist,  associated  with  ethnobotanical  reports  of  Diospyros  usage  by 

nearby  indigenous  populations  (Lipp  1971)  should  also  be  reviewed. 
Few  specimens  ol  this  new  taxon  are  known  to  us,  and  although  this  makes 

it  tempting  to  recommend  formal  protection  for  D.  torresirwe  first  recommend 
focused  collecting  in  Oaxaca  before  such  action  is  taken. 
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ABSTRACT 

The  new  combination  Staurocliiliis  Icytensis  (Ames)  [:.A.  Chiisicnson  (Orchidaceae)  is  made. 

RESUMHN 

Se  Inace  la  nueva  combinacion  Staurochilus  leytensis  (Amcsj  li.A.  Chnstenson  (Oichidaceae). 

Oakes  Ames  and  his  associates  at  Harvard  University  accepted  extremely 

broadly  defined  species  during  the  first  hah'  of  the  20th  century  and  in  the  pro- 
cess reduced  many  taxa  to  synonymy.  Vandopsis  leytensis  Ames  was  treated  as 

a  synonym  of  Staurochilus  {asciatus  by  Ames  and  Quisumbing  (f932).  This 

species  is  here  recognized  as  distinct  and  a  new  combination  is  published  in 
Staurochilus. 

Staurochilus  fasciatus  (Rchb.f.j  Ridl.J.  Linn.  Soc,  Bot.  32:350.  1896.  TrichoghUis 
Jasi^uita  Rchb.f.,  Flora  55(9):1 37, 1872;  Sianropsisjaitiaia  (Rchb.f.)  Benth.,  Index  Kewensis 982. 

1885.  TYPE:  "Hinterindicn,"  collector  unknown  (llOLOTYPi;:  W). 

Di.stribution.— Thailand,  l^aos,  Kampuchea.  Vietnam,  Peninsular  Malaysia, 
Sumatra,  Borneo  (following  Seidenfaden  1988). 

Staurochilus  leytensis  (Ames)  E.A.  Chnstenson,  comb.  nov.  Basionym:  Vandopsis 

leytensis  Ames,  Orchid.  "5:222,  1915,  TYPE:  THE  PHILIPPINES:  Leyte,  Dagaini,  60  m,  14  Dec 
1912,  C.A.  Wenzel  H  (lectotype:  AMES;  ISOI.ECTOTYPE:  NY',  designated  by  Seidcnladcn  1988). 

Ames  and  Quisumbing  (1932)  illustrated  S.  Icytensis  (as  Stauropsis  fasciata 

(Rchb.f.)  Benth.)  with  photographs,  black  and  white  drawings,  and  colored 

drawings  without  noting  its  distinctive  features. 

Distrihution.— Staurochilus  leytensis  has  been  collected  on  Agusan,  Leyte, 

Quezon,  Rizal  and  Sorsogon  at  elevations  of  60-800  m  (Valmayor  1984,  as 
Trichoglottisfasciata  Rchb.f.).  While  these  records  need  to  be  reexamined,  there 

is  no  reason  to  believe  that  any  of  them  represent  a  far  disjunct  population  of 

true  Staurochilus f asciatus  which  is  native  to  Southeast  Asia,  adjacent  Indone- 
sia, and  reportedly  Borneo. 

While  S.Jasciatus  and  S.  Icytensis  are  clearly  sister  species,  they  are  amply 

'An  image  of  the  isolectotype  is  available  online  at  nybgorg 

SIDA  21(4):  2051-2052. 2005 



2052  BRIT.ORG/SIDA  21(4) 

distinct  and  geographically  quite  isolated  from  each  other  In  S.  fascialus  the 

leaves  are  V-shaped  in  cross  section  and  ligulate,  the  lateral  sepals  are  lalcatc- 

incurvcd  ("bowlegged"),  the  petals  are  flat,  the  large  lateral  lip  lobes  lie  in  the 
same  plane  as  the  midlobe,  and  the  sepals  and  petals  arc  densely  marked.  In 

contrast,  5.  /fyk:n.si.s  has  leaves  that  are  1  lat  and  proportionately  broader,  diver- 

gent lateral  sepals,  incurved  petals,  shallowly  suberect-incurved  lateral  lip  lobes, 
and  dillereiit  lloral  markings.  The  species  can  be  distinguished  in  following 
key: 

Leaves  ligulate, V-shaped  in  cross-section,  up  to  12  x  2.5  cm;  lateral  sepals  incurved- 
falcate  such  that  the  three  sepals  form  a  tall  isosceles  triangle;  petals  flat  and  held 

rigidly  at  180°,  large  lateral  lip  lobes  lie  in  one  plane  together  with  the  midlobe 
  Staurochilus  fasciatus 

Leaves  oblong-elliptic,  flat  with  only  a  depressed  midvein,  up  to  10  x  3  cm;  lateral 
sepals  strongly  divergent  such  that  the  three  sepals  form  an  equilateral  triangle; 

petals  incurved  yielding  a  shallowly  cupped  flower,  petals  of  S.leytensis  appear  to 

be  more  narrowly  clawed  than  those  of  S.  fasciatus  but  more  specimens  are  needed 

to  quantify  this  difference,  lateral  lip  lobes  shallowly  erect-incurved  and  do  not  lie 
in  the  same  plane  as  the  midlobe   Staurochilus  leytensis 

While  both  S.  fastiatus  and  S.  leytensis  have  pale  yellow  sepals  and  petals  with 
transverse  brown  bars,  the  markings  are  dillerent.  In  S.  /ci,scic;(u,s  the  bars  are 

thick  and  ol  ten  coalesce  tc^ward  the  segment  apices  tortnmg  nearly  solid  brown 

patches.  The  barsol  S.  /cvlcirsi.sare  narrower, cover  signilicantly  Icssol  the  sur- 
lace,  and  do  not  appear  to  coalesce  into  solid  patches. 

On  an  historical  note,  when  Ridley  (1896)  first  described  5(tiio"oc"/il/u,s  with 

5. /((.scit/firsas  the  sole  species  he  stated  that  "It  is  commonly  stated  in  horticul- 

tural books  that  this  is  a  native  of  the  Philippines.  I  have  not  seen  any  thence."  It 
appears  that  he  was  on  the  right  track  alter  all  and  that  the  species  does  not 
occur  in  the  Philippines. 
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RESUMEN 

Las  especies  del  genero  Galactophora  Woodson  (Apocynaceae:  Apocynoideae),  son  tratadas  en  una 

monograf  ia.  Seis  especies  son  aceptadas,  incluyendo  una  nueva  especie,  G.  angustifolia  y  se  proponen 

dos  nuevos  sinonimos.  Se  brindan  claves,  descripciones,  ilustraciones  y  especimenes  exammados. 

ABSTRACT 

The  species  of  the  genus  Galactophoia  Woodson  (Apocynaceae:  Apocynoideae)  are  created  in  a  mono- 
graph. Six  species  are  accepted,  including  a  new  species,  G.  angustifolia,  and  two  new  synonyms  are 

proposed.  Keys,  descriptions,  illustrations  and  specimens  examined  are  provided. 

Galactophora  (Apocynaceae,  Apocynoideae)  es  un  pequefio  genero  de  6  especies, 
originalmente  descrito  por  Woodson  (1932)  y  distribuido  en  el  SE  de  Colombia, 

Venezuela,  Pern,  Bolivia  y  Brasil,  que  se  puede  reconocer  facilmente  por  su  habito 
usualmente  erecto  o  suberecto  (raramente  escandente),  hojas  con  la  lamina 
coriacea  o  subcoriacea,  usualmente  revolutas  marginalmente,  sin  coleteres  en 
el  nervio  central  adaxialmente,  mf  lorescencias  cortamente  racemosas  o  cimas 

reducidas,  termmales  o  subterminales,  usualmente  con  pocas  f  lores,  sepalos  sin 
coleteres  en  la  base  de  la  cara  adaxial,  anteras  aglutinadas  a  la  cabeza 

estigmatica,  cabeza  estigmatica  con  cinco  crestas  o  proyecciones  longitudinales, 
restringidas  a  la  base,  y  la  ocasional  presencia  de  pelos  glandulares  en  tallos, 
inflorescencias  y  sepalos.  La  presencia  de  otros  generos  en  Sur  America  con 
caracteres  morfologicos  similares  no  es  comun,  pudiendose  confundirse 
solamente  con  algunas  especies  de  Mandevilla  y  Macrosiphonia  con  habito 
erecto  e  inflorescencias  terminales.  Sin  embargo,  estos  generos  se  pueden  separar 

con  facilidad  por  la  presencia  usual  de  coleteres,  ya  sea  en  el  nervio  central  de 
las  hojas  adaxialmente,  asi  como  en  la  base  de  la  cara  adaxial  de  los  sepalos.  Por 
otro  lado,  aunque  Prestonia  erecta  (Malme)  J.E  Morales  tambien  tiene  habito 
erecto  e  inflorescencias  terminales,  la  presencia  de  una  corona  anular  alrededor 
de  la  boca  en  esa  especie  la  separa  al  instante,  asi  como  hojas  con  la  lamina 
foliar  membranacea. 

Siguiendo  con  la  revision  de  generos  de  las  tribus  Echiteae  y  Mesechiteae 
(sensu  Endress  &  Bruyns  2000),  una  monografia  del  genero  Galactophora  es 

SIDA21(4):  2053-2079.2005 



2054  BRIT.ORG/SIDA  21(4) 

presentada  a  conrinuacion.  Para  tal  fin,  la  mayoria  de  colecciones  tipo  fueron 

revisadas,  asi  como  las  colecciones  dcpositadas  en  los  principales  herbarios  de 

Europa,  Norte  America  y  del  N  de  S  America  (Colombia,  Fx^uador,  Peru  y  Bo- 
livia). El  esquema  utilizado  aca  sigue  el  empleado  anteriormcntc  en  otras 

revisiones  y  monogral'ias  de  la  misma  serie  (e.g.,  Morales  2002,  2003). 
Caracleristicas  morfologicas  notables 

Hojd.s.— Las  hojas  son  opuestas,  aunque  raramente  hojas  verticiladas  puedan  ser 
enconrradas  en  algunos  especimencs,  carccicndo  de  colcteres  en  el  ner\'io  cen- 

tral tada.xialnientc).  Las  laminas  son  invariablemcntc  coriaceas,  con  los 

inargenes  usualmentc  revolutos  al  secar  y  es  comun  que  las  venas  secundarias 

apcnas  esten  unpresas  en  ambas  superl'icies,  mientras  que  las  venas  terciarias 
raramente  estan  impresas  (e.g.,  G.  scbomhur^kiana  Woodson). 

Pubcsccnciu.—La  pubescencia  de  tallos,  hojas  c  inflorescencias  (cuando 
presente)  es  tipica  de  Galactophoro  y  esta  compuesto  por  pelos  unicelulares, 

relativamente  rigidos  y  usualmentc  de  color  oscuro  al  secar,  con  la  parte  distal 

y  apical,  conspicuamcnte  engrosada  y  glandular  (Fig.  1).  Este  tipo  de  pubescencia 
no  esta  presente  en  el  restode  los  micmbrosde  las  tribus  Mesechiteae  ni  Echiteae, 

a  pesar  dc  la  alta  variabilidad  de  pat  rones  de  pubescencia  presentes  en  generos 

como  M(i udcvilla. Solamente en  M. pachyphylla  Woodson,  pelos cortos,  bul bosos 

y  a  veces  levcmentc  uncinados  estan  presentes,  pero  nunca  como  los  descritos 

en  CniUiclophora.  Iin  lorma  tradicional  y  continua.  la  pubescencia  ha  sido 

utilizada  por  varios  taxonomos  para  separar  multiples  taxones,  entrc  el  los  De 

Candolle  (1844),  MuUer  (1860)  y  Woodson  (1933, 1935, 1936).  Sin  embargo,  la 

variacion  intraespecifica  en  lorma  general  en  las  Apocynaceae  puedc  ser  muy 

alta  y  este  caracter  debe  ser  usado  en  la  medida  de  lo  posible  con  precaucion  y 

en  conjuncion  con  otros  caracteres  morlologicos.  De  esta  manera,  tomando  en 

cuenta  la  relativamente  escasez  dc  cantidad  de  material  disponible  en  el  siglo 

18  y  en  la  primcra  mitaddel  siglo  19,  muchasespecies  lucron  separadas  basados 

en  rangos  cxtrcmos  de  pubescencia,  sin  especimencs  intermedios  que 
permitieran  delinir  la  conexion  entre  estos  cxtremos.  Fl  relativamente  alto 

numero  de  material  disponible  hoy  en  dia,  ha  demostrado  que  varias  dc  esas 

especies  solo  represcntan  variaciones  extremas  de  la  pubescencia  dentro  de  un 

mismo  taxon  y  ban  debido  ser  sinonimizadas  en  monografias  o  revisiones 

recientes  (e.g.,  Fallen  1983;  Hansen  1985;  Leeuwenberg  1994  a;  Morales  1997, 1998, 
1999,  2002,  2003;  Williams  1998).  De  esta  manera,  la  misma  situacion  se  ha 

prescntado  en  Cailaciophora,  donde  G.  c  rassi  folia  y  G.  adyci  na  ban  sido  separadas 

basicamente  por  el  indumento  presente  en  la  primera  y  ausente  en  la  segunda 

(Woodson  1936;  Morillo  1995).  Tanto  los  ejemplares  tipo  como  el  resto  de 

colecciones  examinadas  son  idcnticos  en  su  morfologia  general  y  se  encucntran 

una  serie  de  especimencs  con  grados  intermedios  de  pubescencia,  lo  que 
impediria  aun  mas  el  pensar  en  rcconocer  cstas  dos  formas  a  nivel  de  variedad. 



MORALES,  UNA  REVISION  DEL  GENERO  GALACTOPHORA 

2055 

Fig.  1 .  Detalle  de  los  pelos  glandulares  de  Galactophora  aassifolia  {Cardenas  &  Bangi4627,  INB). 

Esta  variabilidad  de  la  pubescencia  en  este  genero,  reafirma  nuevamente  la  alta 
variabilidad  intraespecifica  en  las  Apocynaceae  neotropicales  de  ese  caracter. 

Inf/orescencias.— Woodson  (1936)  originalmente  describio  que  las 
inflorescencias  en  este  genero  eran  subumbeliformes  o  escorpioidales  y 

corimbosas,  pero  el  analisis  y  estudio  de  este  caracter  ha  determinado  que  en 
realidad  las  inflorescencias  son  cortamente  racemosas  o  reducidas  a  cnnas 

(ocasionalmente  con  apariencia  subumbeliforine),  algunas  veces  con  solo  1  6  2 
f  lores.  En  forma  usual  tienen  pocas  f  lores,  con  un  rango  de  1  a  5  por  inf  lorescencia, 

aunque  ocasionalmente  sc  encuentran  grupos  de  hasta  11  flores.  Las  bracteas 
florales  son  siempre  escanosas  y  no  sc  reporta  la  presencia  de  bracteolas  a  lo 
largo  del  pedicelo. 

Cdliz.—El  caliz  presenta  cinco  sepalos,  los  cuales  pueden  ser  totalmente 
glabros  o  presentar  en  diterentes  grados  de  densidad,  el  tipico  indumento  de 
Galactophora.  La  presencia  o  ausencia  del  indumento  no  es  determinante  para 

separar  especies,  pero  la  longitud  de  los  sepalos  en  algunos  casos  puede  ser  util 
para  separar  algunos  taxones.  Sin  embargo,  la  mas  notable  e  importante 
diferencia  respecto  a  trataimentos  monograficos  previos  se  refiere  a  la  presencia 
de  coleteres  en  la  base  de  la  cara  adaxial  de  los  sepalos.  Woodson  (1936)  reporto 
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que  los  sepalos  tenian  "several  to  many  mdelinitely  distributed  squamellae,"  es 
dccir,  que  albergaban  una  serie  de  coleteres  fusiformes,  pequenos  y  diminutos, 

similarcs  a  los  presentes  en  otros  generos  de  las  Hchiteae,  como  por  ejemplo, 

Pdtaslcs.  Sin  embargo,  despues  de  examinar  numcrosos  sepalos  de  diferentes 

espeeimencs  de  todas  las especies,  cs  claro  que  Galuttophora  no  tiene  coleteres, 

tal  y  como  lueron  descritos  e  ilustrados  en  la  monografia  de  Woodson  (1936). 

l.a  ausencia  de  coleteres  I ue  prcx'iamente  notado  por  Morillo  (1995J,  quien  en  su 
trauunicnto  de  Galactophora  para  la  Flora  de  la  Guyana  Venezolana,  citoque 
los  sepalos.  al  parecer,  carecian  dc  coleteres  en  la  base  mtcrna.  En  forma  usual, 

los  coleteres  estan  presentes  en  casi  todos  los  miembros  de  las  Echiteae  y 

Mescchitcae,  con  la  excepcion  dc  iMuhcrtia  y  Rhahdadenia. 

G)r(i/((.s.— I:n  lorma  general,  es  comun  que  las  corolas  presenten  cinco 
costi  1  las  o  crestas  longit  udinales  cxternas  que  corren  desde  la  base  del  tubo  hasta 

el  margen  de  los  lobulos  (Fig.  2).  Aunque  en  material  fresco  las  crestas  son  apenas 

evidentes,  son  mucho  mas  evidentes  en  material  seco.  Fstc  tipo  de  crestas  no 

estan  presentes  en  ningun  otro  micmbro  de  las  Mescchitcae  o  Echiteae  y  cs  un 

caracter  bastantcdistintix'oque  nosayudaa  reconocercon  lacilidad  las  especies 
dc  cstc  genero.  Las  partes  de  la  corola  mcncionadas  a  travcs  dc  las  dcscripciones 
siguen  a  Morales  &r  Fuentes  (2004  b). 

Ovarii)  y  /()/icul(),s.  — En  todas  las  especies,  los  dos  carpelos  se  hayan 
fusionados  postgenitalmente  en  forma  basal,  separandose  ligeramente  por 

encima  del  nectario.  Esto  provoca  que  los  loliculos,  casi  en  forma  invariable,  se 

hallen  lusionados  en  el  area  basal  proximal  al  caliz  en  un  area  inferior  a  2(-2.5) 
cm  de  su  longitud,  para  lucgo  scpararsc  dc  nianera  definitiva,  continuando  de 

lorma  divcrgcnte,  continua  y  rigida.  Fstc  tipo  dc  fusion  basal,  da  una  falsa 

apariencia  de  que  los  loliculos  lucran  cstipitados  (Fig.  3).  Fstc  caracter  no  esta 

prcscntc  en  el  resto  de  las  Mescchitcae  o  Echiteae  y  cs  bastante  distmtivo  para 

el  genero. 

Notas  en  la  clasificacion  iiilragenerica 

Fl  genero  Cnildclopho)'ci  lue  descrito  en  forma  rclativamcnte  rcciente  por 
Woodson  (1932),  por  lo  que  no  fue  incluido  como  tal  en  clasilicaciones 

infragcncricas  prcvias  (e.g.,  Schumann  1895).  En  forma  posterior,  Pichon  fue  el 

primero  en  proponer  una  cxtensa  clasificacion  dc  las  Apocynaceae  (1948  a,  b,  c; 

1949;  1950  a,  b)  ,  clasilicando  a  Gulaclophora  en  la  subfamilia  Echitoideae 

("Echitoidees"),  tribu  Parsonsieae  ("Parsonsiees"),  junto  con  la  mayoria  de  los 
miembros  de  las  Ixhitoideae  sensu  Woodson  (1935, 1936),  excepto  MandcviUa 

y  sus generos  satclites (e.g.,  AUojncirkgrafui,  Mcscch  itcs).  Adicionalmente, en  su 

clasilicacion  de  las  Echotoideac,  Pichon  (1950  a),  ubico  a  Galactophora  dcntro 

de  una  subtribu  propia  {GaJactophorinac),  basado  en  algunos  caractcres  de  la 

corola  y  irutos.  Posteriormente,  Leeuwenberg  (1994  b)  propuso  otro  sisterma 

de  clasificacion,  tratando  a  Galactophora  dcntro  dc  la  tribu  Echiteae  subtribu 
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Fig.  2.  Detalle  de  las  costillas  o  crestas  longitudinales  en  corolas  de  Galactophora  A.  6.  crassifolia  (Prance  etal.  25006, 

INB).  B.  G.ihomburgkiana  (Boom  &  Weitzman  5757,  INB). 

Echiteae,  donde  tanto  Mandevilla,  Echites  y  los  generos  relacionados,  fucron 
tratados  en  la  misma  subtribu.  Sin  embargo,  en  forma  general,  las  tribus 

propuestas  por  Leeuwenberg  son  artificiales  (Sennblad  et  al.  1998)  y  conlusas, 
debido  a  la  ausencia  de  una  explicacion  de  los  enterics  utilizados  en  su 
delimitacion.  Ahora  bien,  Endress  &  Bruyns  (2000)  propusieron  la  mas  reciente 

clasificacion  de  las  Apocynaceae,  mcluyendo  por  primera  vez  Asclepiadaceae, 

tal  y  como  fue  sugerido  por  analisis  moleculares  previos  (e.g.,  Judd  et  al.  1994; 
Sennblad  &  Bremer  1996).  En  el  sistema  de  Endress  &  Bruyns  (2000), 

Galactophora  fue  tratado  en  la  tribu  Mcsechitcae,  junto  con  Mandevilla  y  sus 
generos  relacionados.  La  inclusion  de  Galactophora  dentro  de  esta  tribu,  fue 
basado  probablemente  por  la  presencia  de  las  cinco  proyecciones  o  costillas 
basales  de  la  cabeza  estigmatica.  Sin  embargo,  sus  hojas  carecian  de  coleteres  en 

la  superficie  adaxial  del  nervio,  caracter  comun  al  resto  de  generos  en  esa  tribu, 
con  la  excepcion  de  Sccondatia,  otro  genero  que  fue  excluido  de  esa  tribu  en 
forma  prelim inar  por  Morales  (2003),  basado  en  las  caracteres  de  la  cabeza 
estigmatica.  Las  relaciones  intergenericas  de  los  miembros  de  las  Mesechiteae 
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Fig.  3.  Detalle  de  la  fusion  basal  de  los  foliculos  en  Galactophoracrassifolia.A.  Liesner&  Carnevali 22881, MO.  B.  Guillen  & 

Roca28Si,\m. 

han  sido  confusas,  debido  a  los  caractcres  algunas  veces  relativamcntc  dcbiles 

usados  en  su  separacion.  En  forma  reciente,  Simoes  cr  al.  (2004),  realizaron  un 

estudio  molecular  y  morlologico  para  probar  la  monol'ilia  de  la  tribu 
Mesechiteae,dondescconfH-m6qucGu/(.;cto/7/u)rtidebcscrexcluidodc  la  tribu 
Mcsechircae.  al  igual  que  Sccondatia.  Por  lo  tanto,  dado  que  su  ubicacibn  tribal 

actual  cs  incierta,  no  sc  puede  comcntar  en  forma  apropiada  las  relaciones 
intergenericas  de  Galaclophora. 

T  R  ATA  M 1 H  N  TO  S I  ST  F:  M  A  T I  C:0 

Galaclophora  Woodson,  Ann.  Missouri  Bot.  Card.  \9A9.  1932.  Jmy  Gahuiopluiya 
i  iiissiloUd  (.Miill.  Arg.)  Woodson 

1  iierbas  arbustivas,  raramente  escandentes  o  lianas;  las  ramitas  tiernas  algunas 
veces  aplanadas  o  anguladas,  usualmente  teretes  o  subteretes  con  la  edad,  con 

secrecion  lechosa  o  acuosa,  glabras,  glabrescentes  a  variadamente  glandular- 

pubescentes,  los  coleteres  inter  e  mtrapeciolares,  iusilormes  e  inconspicuos. 

1  lojas opuestas,  raramente  verticiladas,  sesilcs,  subsesiles  a  pecioladas,  peciolos 

eglandulares,  sin  coleteres  a  lo  largo  de  la  costa  adaxialmente,  pcro  con 
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inconspicuos  coleteres  en  los  axilas;  laminas  glabras,  glabrescentes  a 

variadamente  glandular-pubescentes,  coriaceas  a  subcoriaceas,  eglandulares, 
sin  coleteres  en  el  nervio  central  adaxialmente,  usualmente  variadamente 

revolutas,  la  venacion  secundaria  y  terciaria  usualmente  inconspicua,  mas 
raramente  levemente  impresas  en  alguna  de  las  caras  de  la  hoja.  Inf  lorescencias 

racemosas  o  cimas  reducidas,  terminales  o  subterminales,  usualmente  con  pocas 

flores  (1  a  11),  glabras,  glabrescentes  a  variadamente  glandular-pubescentes, 
pedunculadas  a  sesiles  o  subsesiles,  bracteas  escariosas,  inconspicuas,  bractcolas 
ausentes;  sepalos  5,  esencialmente  iguales,  algo  imbricados  basalmente, 
escariosos,  subfoliaceos,  o  foliaceos,  sin  coleteres  en  la  base  de  la  cara  interna; 

corola  infundibuliforme,  glabra,  glabrescente  a  variadamente  glandular- 
pubescente  exteriormente,  sin  corona  anular  o  corona  epiestaminal  (apendices 
coronales  libres)  interiormente,  usualmente  con  cinco  crestas  o  costillas 

longitudinales  externamente,  distribuidas  desde  la  base  del  tubo  hasta  la  base 
de  los  lobulos,  el  limbo  dividido  en  cinco  lobulos,  estos  variadamente  nervados 

longitudinalmente,  con  aestivacion  dextrorsa;  estambres  cmco,  insertos  dentro 
del  tubo,  incluidos,  los  filamentos  variadamente  pubescentes,  indumento 
inf  raestaminal  usualmente  presente;  anteras  conniventes  y  aglutinadas  en  dos 
puntos  a  la  cabeza  estigmatica,  las  bases  esteriles  agudas  o  acuminadas;  carpelos 
dos,  unidos  apicalmente  al  estilo,  fusionados  postgenitalmente  en  su  region 
basal,  usualmente  hasta  la  altura  del  nectario;  cabeza  estigmatica  con  cinco 

proyecciones  o  costillas  longitudinales  basales,  el  resto  relativamente  cilindrico, 

con  el  apice  algo  engrosado;  ovulos  numerosos,  multi-seriados,  dispuestos  en 
una  placenta  axilar  y  biseriada;  nectario  anular,  entero,  subentero  o 
irregularmente  lobulado,  mucho  mas  corto  que  el  ovario,  Foliculos  2, 
apocarpicos,  teretes  a  subteretes,  continuos,  fusionados  en  su  parte  basal  y  luego 
separados  y  divergentes  entre  si,  glabros,  glabrescentes  o  variadamente 
pubescentes,  dehiscentes  a  lo  largo  de  la  sutura  ventral;  semillas  numerosas, 
secas,  truncadas  apicalmente,  comosas  en  el  apice  micropilar,  usualmente 
rugosas,  mas  raramente  casi  lisas. 

Genero  neotropical  con  6  especies,  distribuido  principalmente  en  el  SE  de 
Colombia,  Venezuela  y  Brasil,  con  una  especie  extendiendose  hasta  Peru  y  el 
NE  de  Bolivia. 

CLAVE  PARA  LAS  ESPECIES  DE  GALACTOPHORA 

L  Sepalos  15-25  mm  de  largo     3.  G.crassifolia 

L  Sepalos  4-12.5  mm  de  largo. 

2   Parte  inferior  del  tubode  la  corola  de  19-31  mm  de  iargo,  la  boca  de  (18-)23-32 
mm  erT  diametro;laminasfoliarescon  la  venacion  secundaria  y  terciaria  impresa 

adaxialmente;  distribucion  geografica  en  tepuis  entre  750-2000  m    6.G. 
schomburkiana 

2.  Parte  inferior  del  tubo  de  la  corola  de  5.5-14  mm  de  largo,  la  boca  de  5-16  mm 
en  diametro;  venacion  secundaria  levemente  o  no  impresa  adaxialmente,  las 
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venasterciarias  no  impresasen  ambascaras;distribuci6n  geoqraficaen  sabanas 

y  areas  diversas  entre  100-1200  m. 

3.   Lciminas  foliares  de  8.5-15. 5(-17)  x  (4-)5-8  cm,  ovadas  a  ovado-ehpticas, 
levemente  cordadas  basalmente   2.G.colellana 

3.   Laminas  foliares  de  1 .7-6.2  x  0,5-2.4  cm,  elipticas  a  angostamente  eli'pticas, 
cuneadas,  obtusas  a  redondeadas  basalmente. 

4.  Hojas  con  la  base  cordada,  sesiles  o  subsesiles   1.  G.angustifolia 

4.  Hojas  con  la  base  cuneada,  redondeada  a  oblusa,  pecioladas  o  si 

cortamente  pecioladas,  la  base  nunca  cordada. 

5.  Inflorescencias  con  Sail  floras,  pedunculo  de  7-42  mm  de  largo; 

sepalos  de  4-6  mm  de  laigo;parte  superior  del  tubo  de  la  corola  de  1 5- 

16  mm  de  longitud   3.G.pulchella 

5.  Inflorescencias  con  1  a  2  flores,  pedunculo  mcnos  de  2  mm  de  largo; 

sepalos  de  8-1 1  mm  de  largo;  parte  superior  del  lubo  de  la  corola  de 

23-31  mm  de  longitLid   4.  G.pumiia 

1.  Galactophora  angustifolia  ).|-  Morales,  sp.  no\'.  IFig.  4).  Tiro:COLOMBl,\.CAQtiHTA: 

|xiiiiiic  nacioiial  iiatui'al  C'hii-ibiqucic.  alredcdore.Kck-l  c,im|ximento  base,  boixlede  c|ucbra(.la, 
b)  Nov  i'-W2  (fl),  M.  Vchiyos.].  Ci/iJit.-/. /,  Pcdrol  &  M.  Idlcna  6319  i^wowrymx  MA:  i.soTlPO:  P, 
rdi(\e,rafia,  INB). 

A  C  I'll /c/i  ('/!((  Woodson,  cui  all  in  is,  loll  is  cordalis,  scssilis  \'cl  subscssilisct  1-1.4  cm  laiis  tllllcrr. 

Habito  dcsconocido;  tallos  subtcrctcs  a  terctes,  solidos,  glabros  o  glabrescentcs 

e  inconspicuamente  glandular-hirsutulos,  los  pelos  glandulares  (cuando 
prcscnrcs)  ncgros;  coleteres  inrcr  c  mtrapeciolarcs  inconspicuos,  ca.  1  mm  dc 

largo.  I  lojasscsilcsasubsesilcs,cl  pcciolomenosdc  I  de  largo;  lamina  6.8-9  x  1- 

b5  cm,  angostamente  ovadas  a  angostamcntc  ovado-elipticas,  agudas 

apicalmente,  cordadas  basalmente,  coriaceas  a  subcoriaceas,  glabras  o  glabre- 

scentcs y  con  inconspicuos  pelos  esparcidosabaxialmente,  levemente  re\'olutas 

marginalmente  o  no  rcvolutas,  la  N'cnacicin  secundaria  levemente  impresa 
abaxialinente,  algunas  veccs  inconspicua,  las  venas  terciarias  no  impresas. 

Inl  lorescencia  terminal,  glabrescente,  con  mas  dc  b  tlorcs,  pedunculo  5-6  mm 

de  largo,  pedicclos  2.5-.3  mm  de  largo,  bractcas  1-1.5  x  0.5-1  mm,  escariosas; 

sepalos  5-6  x  1-1.3  mm,  angostamente  ovados  a  angostamente  ovado-elipticos, 

acuminados,  subloliaceos,  glabrescentcs  a  muy  esparcidamente  glandular- 
hirsutulos  cxtcriormente;  corola  de  color  dcsconocido,  glabrescente 

extcriormente,  con  solo  pelos  distribuidos  en  las  lincas  extcrnas  de  la  corola,  el 

apice  del  boton  1  loral  cortamente  acuminado;  parte  mlerior  del  tubo  6-7  x  L5- 

2  mm,  la  |oarte  superior  14-15  mm  de  largo,  angostamente  conica,  3-4  mm  en 

diametro en  el  orilicio;  lobulos 7-8  x  4-5  mm, angostamente  obovados; antcras 

4-4.2  mm  de  largo,  glabras,  las  bases  ester! les  cortamente  acuminadas,  cabeza 

estigmatica  1.5-1.8  mm  de  largo;  ovario  2-2.6  mm  de  largo,  glabro;  ncctario  0.8- 
1  mm  de  largo,  entero  a  subentero.  Foliculosdesconocidos. 

D'lstrihucidn,  hdhital  _y  ccologiti.— Endemica  a  Colombia  al  r^cpartamcnto 
de  Caqucta,  donde  es  conocida  unicamente  de  la  localidad  tipo,  creciendo  en 
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4  nun 

Fig.  4. 6t?/o(top/)oro  ongusf/Mfl  (I'e/ayos  ef  a/.  63  79,  P).  A.  Ramita  con  inflorescencias.  B.  Sepalos,  vista  adaxial,  mostrando 

la  ausencia  de  coleteres.C.  Antera, vista  dorsal.  D.  Cabeza  estigmatica.  E.  Nectario  y  ovario. 
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vegetacion  en  hordes  de  quebradas,  en  elevaciones  de  645  m.  Hspecimenes  con 
I  lores  han  sido  recolectados  en  Noviembre. 

Galiiclophora  angustifolia  es  una  especic  may  distmtiva,  que  se  podria 

coniundir  con  C.  pulchdla,  pero  se  diferencia  con  lacilidad  por  sus  hojas  sesiles 

o  subsesilcs,  con  el  peciolo  inferior  a  1  mm  de  largo,  hojas  angostamente  ovadas 

o  angostamente  ovado-elipticas,  con  la  lamina  1-1.6  cm  de  ancho  y  con  la  base 

cordada,  asi  como  la  corola  con  la  parte  inlerior  del  tubo  de  6-7  mm  de  largo. 
Tanro  cl  habito  como  el  color  de  las  Mores  de  esta  especie  son  aun 

dcsconocidos,  debido  a  que  am  bos  caracteres  no  son  especil  icados  en  la  etiqueta 

del  holotipo. 

2.  Galactophora  colellana  Morillo,  Analesjard.  Bot.  Madrid.  48:27.  1990.  (Fig. 

5).  Tipo:  V|-N1:ZUEI.A.  Amazona.s:  Rio  Negro,  Ccrro  de  la  IMcblina,  NNH  del  Pico  l^helps,  15 

Mar  1084  U"l),  Licsucv  16644  dkn  impo;  YEN:  iSOTlPOs:  INB,  MO,  NY), 

Arbusto  erecto  hasta  1.3  m  de  altura;  tallos  aplanados  en  ramitas  jovenes, 

subteretes  a  teretes  cuando  viejos,  solidos  o  levemente  huecos,  esparcidamente 

glandular-hirsutulos,  los  pclos  glandulares  negros;  coleteres  inter  e  intra- 
peciolares  inconspicuos,  ca.  1  mm  de  largo.  Hojas  sesiles  a  subsesiles,  el  peciolo 

1-1.5  mm  de  largo;  lamina  8.5-15.5(-17)  x  (4-)5-8  cm,  ovadas  a  ovado-elipticas, 
obtusas,  agudas,  aguckvmucronuladas  a  obtusas  apicalmcnte,  levemente 

cordadas  basal  mcnte,  coriaceas  a  subcoriaceas,  muy  esparcida  y  diminutamente 

papilado-puberulentas  en  ambas superticies,  algo  revolutas marginalmente,  la 
venacion  secundaria  levemente  impresa,  algunas  veces  inconspicua,  las  venas 

terciarias  no  impresas.  Inllorescencia  tenninal,  diminutamente  puberulenta, 

esparcidamente  glandular-setosa,  con  5  a  8  I  lores,  pedunculo  14-28  mm  de 

largo,  pedicelos  5-8  mm  de  largo,  bracteas  1-1.5  x  0.5  mm,  cscariosas;  sepalos 

4-5  X  2-2.5  mm,  ovados,  acuminados,  subfoliaceos,  muy  esparcidamente  glan- 

dular-hirsutoscxteriormente;  corola  blanca,  muy  esparcida  e  inconspicuamente 
glandular  puberulenta  a  glabrcscente  extcriormente,  el  apice  del  boton  Moral 

agudo;  parte  inlerior  del  tubo  1 3-14  x  1.5-2  mm,  la  parte  superior  15-16  mm  de 

largo,  angostamente  conica,  6-7  mm  en  diametro  en  el  orificio;  lobulos  9-10  x 

4-5  mm,  angostamente  obovados;  anteras  4.5-5  mm  de  largo,  glabras,  las  bases 

esteriles cortamente  acuminadas, cabeza estigmatica  1.5-1.8  mm  de  largo;  ovario 

2-2.5  mm  de  largo,  glabro;  ncctario  0.8-1  mm  de  largo,  entero  a  subentero. 
Foliculos  desconocidos. 

Distribmion,  habitat  y  cc()/(\t,M't/.— Esta  especic  se  encuentra  distribuida  en 
Colombia,  Venezuela  y  Brasil,  doncle  crece  en  vegetacion  arbustiva  enana, 

sabanas  arbustivas  y  alloramientos  rocosos  en  elevaciones  de  400-800  m. 
Hspecimenes  con  Mores  han  sido  recolectados  en  Marzo,  Julio,  Septiembre  y 
Octubre. 

Galactophora  coldlana  es  una  especie  que  se  puede  confundir  con  G. 

crassifolia  y  G.  schomhur^i^kiaDa  por  el  tamano  y  lormadesus  hojas,  pero  que  se 
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FiG.5. 6fl/(7ffo/7/iora  colellana  (Liesner  16644,  IN  B).  A.  Ramita  con  inflorescencias.  B.  Sepalo,  vista  adaxial.  C.  Antera,  vista 

dorsal.  D,  Cabeza  estigmatica.  E.  Nectario  y  ovario. 
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scpara  lacilmente  porsusl  lores  con  la  parte  mlerior  del  tubode  lacorolade  13- 

14  mm  de  largo  (vs.  19-32  mm),  asi  como  sepalos  de  4-5  mm  de  largo  (vs.  5-25 
mm). 

F.spcciincncs  cvaminados,  COLOMBIA.  Ainazonas:  no  c;aqueta,  La  IVdrera,  2  Oct  1^52  (U).  3V/in/(f5 
&Cabicya  1767,3  (US). 

VliNUZllELA.  Ainazonas:  Atabapo,  Cerro  1  luachamacari,  5  Nov  1Q88  (11),  Lic^ncr  25878  (MO). 

BRASIL.  Amazonas:  Sao  Ciabricl  do  Cachocira,  Morro  dos  Seis  1  .agos,  Lago  do  Dragao,  Oct  1987 

U  I),  l-drnc\  ct  al  172}  (NY);  Rio  Negro,  Morro  do  Seis  Lagos,  sin  Icclia  (11),  Weher  &  Knob  1719  (NY). 

3.  Galaciophora  crassifolia  (Mull.  Arg.)  Woodson,  Ann.  Missouri  Bot.  Gard.  19:50. 

1932.  (Figs.  3,  6).  .A/M l'lvtni(lu-rti(r((.s.si/<7lk(  Mull,  Arg.,  Fl.  Bras  e)(l):141  1860.  RliOiioadyx 

cTfi.s.si/Dliii.s  (Mull  Arg.)  Miers,  Apocyn.  S.  Amcr.  1  V).  1878,  Tll'O:  BRASIL.  Am,AZON.A.s:  ccrca  de 

San  Carlos,  Rio  Negro,  1853-1854  (f  1,  ir),  Spntu-  .3I36(H0L0TI1'0:  K;  ISOTIPOS:  B  (destruido,  loto 

F  neg  3873Q),  BM  (loto,  INB),  BR.  CGF,  G  (loto  F  neg  26870),  l<  |2  laminasj,  NY,  P,  W), 

Diphidcnia  ailyiiiiii  I  luber,  Bol,  Mus,  Goeldi  7:113,  1913,  nom.  iiulI 

Dipladcnia  calyLina  Hubercx  Ducke,  Arch.  Jard,  Boi.  Rio  de  Janeiro  3:247.  1922.  Gahutophoia 

iii/V(  //i(i(l  kibere.x  Ducke)  Woodson,  Ann,  MLssouri  Bot,  Gard.  19:50, 1932.Tii\->:  BRASIL.  I'.ar.^: 

rio  Mapuera.  Ti  tun  betas,  al  NF  de  los  ra|iidos  de  Taboleirinho.  12  Die  1907  (fl,  fr),  Dm  he  9l2i 
(lioi  OJiro:  Mel,  loto  en  INB), 

Gc(/ui"l(>/'/i(U'i(  )iu(i;Mi/iec(  Woodson.  .Ann.  Missouri  Rot.  Gard.  19:382-383.  1932,  s)'n.  nov.  TiPO: 
BRASIL.  MATOGrossO:  JLiruena,  Abr  1909(11),  tlochnc  I7,')9  (I  itHOTlPO:  US). 

Arbusto  d'ccto  (0.5-)l-2.5  m  altura,  algunas  voces  escandentc  y  mas  raramcnte 
una  liana;  tallos  conspicuamcnte  aplanados  y  angulados  en  ramitas  jovcnes, 

subteretcs  con  la  cdad,  solidos,  dcnsamentc  giandular-hirsutos  en  ramitas 

Jovenes,  csparcidamcnte  glandular-buLsutos  a  glabresccntes  o  glabros  en  tallos 
viejos,  los  pelos  glandulares  negros;  coleteres  interpeciolares  inconspicuos,  1  mm 

o  menos  de  largo.  Hojas  sesiles  a  subscsiles,  el  peciolo  1-2  mm  de  largo;  lamina 

(2.5-)3-ll  X  2.1-8  cm,  ovadas,  o\'ado-elipticas,  obtuso-mucronuladas  a 

emarginado-mucronuladas  apicalmente,  cordadas  a  subcordadas  basalmente, 
coriaceas  a  subcoriaceas,  glabras  a  glabresccntes  adaxialmente,  diminuta  y 

esparcidamente  papiladas  a  glabras  o  glabresccntes  abaxialmcnte,  algunas  veces 

con  puntuaciones  negras,  variadamente  revolutas  marginalmente,  la  venacion 

secundaria  Icvemente  impresa,  algunas  veces  inconspicua,  las  vcnas  terciarias 

usualmentenoimpresas.  In!  lorescencia  terminal  a  subterminaL  esparcidamente 

glandular-puberuIenta,con  1  a  5 1'lores,  pedianculo  8-23  mm  de  largo,  pedicelos 
10-16  mm  de  largo,  bracteas  0.5-1  x  0.5-1  mm,  escariosas;  sepalos  15-25  x  4-6 

(-7)  m  in,  ovados,  angostamente  ovados  a  ovado-elipticos,  agudos  o  acuminados, 
toliaceos,  esparcidamente  hirsi^itulos  a  glabresccntes;  corola  con  el  tubo  crema, 

bianco  a  blanco-rosado,  los  lobulos  rosados,  may  esparcidamente  glandular- 
puberulentas  a  glabresccntes,  el  apice  del  boton  lloral  agudo;  parte  interior  del 

tubo  22-32  X  2.5-3  nnn,  la  parte  superior  24-32  mm  de  largo,  conica,  11-16 

(-24)  mm  en  diametro  en  el  orificio;  lobulos  24  x  18  mm,  angostamente 
obovados;  anteras  7-8  mm  de  largo,  glabras,  las  bases  est(?riles  cortamcnte 

acumi nadas,  cabeza  cstigmatica  1.9-2.2  mm  de  largo;  ovario  2.9-3.2  mm  de  largo. 
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Fig. 6.  Go/flcfop/iora  fra55/Mo  (Gu/7/en<§/?ora  2853,  INB).  A.  Ramita  con  floresyfrutos.B.  Sepalo,  vista  adaxial.C.Antera, 

vista  dorsal.  D.  Cabeza  estigmatica.  E.  Nectario  y  ovario.  F.  Semilla. 
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glabro;  nectar io  1-1.2  mm  de  largo,  leve  e  irregularmente  pentalobulado. 

Foliculos  10-17  X  0.3-0.5  cm,  continues,  glabros,  glabrescentes  o  variadamente 

glandular-puberulenros;  semillas  3-4  mm  de  largo,  glabras,  coma  19-27  mm 

de  largo,  crcma  a  blanco-crema. 
Disirihiicion.  hdbiUit  y  ecolov^ia.Sc  cncucntra  en  Colombia,  Venezuela, 

lirasil,  Peru  y  Bolivia,  donde  crccc  en  sabanas,  bosques  enanos  en  formacioncs 

de  arena  blanca  v  en  at  loramicntos  rocosos  con  x'egctacion  arbustiva  enana,  en 

elevacionesdc  50-600  m.  Rspccimenescon  f  lores  ban  sido  recolectadosen  todos 

los  meses  del  ano.  Frutos  se  reportan  dejunio  a  i^ebrero. 

Norn  hrt\s  to  in  unes.—cupia  bianco  (Venezuela,  Amazonas);  be  jucode  carbon 
(Venezuela,  Amazonas). 

Calactophora  cfassifolia  es  la  espccie  mas  comun  y  ampliamente 

distribuida,  asi  como  la  mas  tacil  de  reconocerdentrodel  gcneropor  la  longitud 

de  sus  scpalos,  los  cuales  varian  de  15  a  25  mm  de  largo  (vs.  5-12.5  mm  en  el 
resto  de  los  taxones).  F.s  comun  c{ue  csta  espccie  sea  una  hierba  erecta  o  un 

arbusto  pequeno,  pero  tambien  se  conocen  especimenes  que  reportan  su  habito 

en  lorma  de  liana  (e.g.,  /jcsncr  34i.5,  MO;  Gmllcn  &  Roca  28.5.3,  INB). 

Cahu'tophora  calvciiia  es  reducida  a  la  sinonnnia.  Basicamente,  la  unica 
dilerenciaenlosejemplarestipodcambasespecieseslaprescnciadel  indumento 

de  pelosglandularesenG. cras.s"i/()/id  y  la  ausenciadc  los  mismos en G.cal_ycind, 
siendo  similares  en  la  longitud  de  las  corolas,  sepalos,  anteras  y  demas  caracteres. 

Fsto  lue  comentado  en  lorma  previa  por  Morales  y  Fuentes  (2004  a),  quicnes 

sugirieron  la  sinonimia  de  G.  calycinu^  I:n  cl  tiempo  dc  la  monogralia  de 

Woodson  (193(^),  estas  especies  eran  conocidas  por  solo  17  colecciones  (G. 

(  ra.s,s//()/;a  con  7  y  G.  ailycina  con  10),  de  las  cuales  solamente  9  (7  y  2  resperctiva^ 
mente)  lueron  revisadas  por  Woodson.  Fl  numero  evidentemente  mayor  de 

material  disponible  hoy  en  dia,  ha  permitido  conocer  mejor  la  variacicin 

morloldgica  intraespccil  ica  de  esta  especie  y  demilitar  luas  claramentc  sus 

limites  reales.  Por  otro  lado,  x'arias  estados  intermedios  son  encontrados,  con 

colecciones  con  muy  escasos  pelos,  lo  que  mipide  aun  mas  la  segregacion  de 

ambas  especies.  Fs  importante  recalcar  que  la  pubescencia  por  si  sola  en  un 

caracter  bastantc  variable  dentro  de  las  tribus  Fchiteae  y  Mesechiteae,  donde 

existen  gcneros  y  especies  con  unaalta  variabilidad  morloldgica  en  ese  caracter 

y  que  por  lo  tanto,  la  separacion  de  taxones  por  unicamente  esa  caracteristica 

es  insostenible.  Basado  en  los  comeniarios  \'  conclusiones  antcriores,  G. 

magnijica  es  tambien  reducida  a  la  sinonimia,  pues  no  existen  dilercncias  con 

la  coleccion  tipo  de  G.  iidssiloluL  excepto  por  la  ausencia  del  indumento  en  la 

primera. 

lispecinicncscxaminaclos.  COLOMBIA.  Amazonas:  rio  Apaporis,  raudal  clc  liiijiiinKi,  11  Sep  1486(11), 

Bernal  ct  al  124.1  (COIJ;  Lcticia.  no  Caqucta.  Sania  Isabel,  9  Abr  1994  U  I),  Cardenas  iS'  Cu(n,i;i  4627 

(COM  1,  INB.  MO);  no  Caqucia,  2t  Jul  1977  (11),  /rt  uaihlcz-Pcrc^  20121  (COAH.  COI);  no  Caqucta, 

Araraciuua,  sabaiia  tic  la  A^go,'^Ull■a,  .11  Oic  19'i|  (II),  Cniit  id- /n(rn_i;ti  &  5tliu/(f.s  14/4')  (COL,  L'S); 
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Araracuara,  rio  Caqueta,  7  Ago  1977  (11),  klwbo  8932  (COL);  Araracuara,  8  Ago  1977  (fr),  Idroho  8965 

(COL);  rlo  Caqueta,  Araracuara,  Nov  1982  (11),  IdmJw  et  al  U266  (COL),  Idroho  et  al.  IM65  (COL); 

Araracuara,  rio  Caqueta,  6  Sep  1959  (fl),  Maguiix  ct  al  44167  (INB,  NY,  U);  Araracuara,  balcon  del 
diablo,  16  Oct  1984  (11),  Palacws  ct  al  458  (COAll),  18  Feb  1986  (Ir).  Falacws  &  Plazas  855  (COAH),  3 

Mar  1986  (Ir),  Palacws  &  Plazas  1168  (COAH),  5  Mar  1986  (fl,  Ir),  Palacios  &  Plazas  1220  (COAH); 

Araracuara.  21  Sep  1990  (f  1),  Restrepo  &  Sanchez  1 1  (COAH,  MO);  rio  Caqueta,  Araracuara,  1  Abr  1976 

(f  1),  Saslre  &  Rcichd  5190  (COL,  P);  rio  Apaporis,  Raudal  de Jerijerimo,  Mar  1951  (fl),  Schultcs  12109 

(COL, GH, MO);  rio  Apapons,CachiveradeJiri]irimo,llJun  1951  (fl),S(/ni;(fs  6-' Cabrera  12368 (COL, 
MO,  NY,  U,  US);  rio  Apaporis,  Cachivera  de  Jirijirimo,  7  Jul  1951  (Ir),  Schultcs  &  Cabrera  12968  (COL, 

GH,  MO,  US);  rio  Apaporis,  Cachivera  de  jinjiriino,  16  Sep  1951  (fl),  Schultcs  &  Cabrera  M060  (COL, 

MO,  US);  NE  de  San  Carlos  de  Rio  Negro,  9  Abr  1984  (fl),  Slcin  1492  (MO),  Amazonas-Vaupcs:  Rio 

Apaporis, Jinjirimo,  Nov  1951  (fl),  Garcia-Barrii^a  13752  (COL,  NY,  US);  rio  Apaporis,  28  Feb  1952(11), 
Mora  &  van  der  Hammcn  154  (COL);  rio  Apaporis,  raudal  de  Jirijirimo,  27  Nov  1951  (fl).  St  Indies  & 

Cabrera  14626  (COL).  Caqucia:  Solano,  rio  Caqueta,  Paujil,  NO  de  Araracuara,  6  Nov  1992  (f  1),  A  rbclacz 

&  Sueroque  314  (1  iUA);  Solano,  rio  Caqueta,  Araracuara,  15  Nov  1992  (II),  Arhdacz  &'  Matapi  347 
(COAH,  HU A);  Solano,  Araracuara,  10  Nov  1993  (11),  Arbelaez  426 (COAH,  HUA);  Santa  Isabel,  Sabanas 

del  Solarte,  4  Die  1996 (hXArbelaez  el  ai  626  (COAH,  HUA,  U);  parque  nacional  naturaf  Chiribiqucte, 

serrania  norte.  26  Nov  1992  (f  1.  fr).  Barhosa  &■  Riicda  8063  (MA);  Araracuara.  rio  Caqueta,  balcon  del 
diablo,  19  Nov  1993  (11),  Cardenas  et  al  4(2/  (COAll);  Araracuara,  13  Nov  1991  (fl).  Duivenvoordcn  et 

al  2743  (COAH);  Araracuara,  Balcon  del  diablo,  1 3  Die  1983  (fl,  fr),  torero  &  Pabon  9815  (COAH,  COL, 

MA);  sierra  del  Chiribiqucte,  relugio  Bernardo,  22  Nov  1992  (fl).  Franco  et  al  4264  (COL,  MA);  sierra 

de  Chiribiquete,  13  D\c  1991  (fl),  Galeano  ct  al  2252  (COL,  MA);  Araracuara,  Balcon  del  Diablo,  25Jan 

1989  (fl).  Gentry  &  Sanchez  65166  (MO).  Guainia:  serrania  de  Naquen,  Maimachi,  24  Jul  1992  (fl), 

Cortes  et  al  129  (COAH);  Puerto  Ininda,  15  Ago  1975  (11),  Garcia-Barriga  20879  (COL,  F  US);  Cafio 
Colorado,  La  Esperanza,  15  Abr  1993  (f  I),  Mad  rind  n  &  Barbosa  1057  (COL,  GH,  MO);  caserio  de  Santa 

Rita,  rio  Guainia,  15  Oct  1977  (11),  Pabon  ct  al  355  (COL):  Puerto  Colombia,  rio  Negro,  27  Oct  1977  (fl), 

Pabon  cl  al.  427"  (COL),  Vaupes:  rio  Vaupcs,  cachocira  de  Yurupari.  10  Nov  1943  (fl).  Allen  3163  (COL); 
serrania  de  Taraira,  al  NO  de  raudal  de  la  Libertad,  4  Ago  1993  (11),  Cortes  &  Rodriguez  788  (COAH, 

COL);  5  Ago  1993  (fl),  Cortes  &  Rodriguez  805  (COL);  Mitit,  entre  Titnbo  y  Bogota  Cachivera,  7  Jul 
1993 (11),  Galeano  et  al.  95 (COL);  Mitu,  Mandi,  rio  Vaupes,  29Jul  1993  (f  1),  C^ileano  et  al.  1 135 (COAI  i, 

COL);  rio  Vaupes,  Miriti,  24  Nov  1993  (fl),  Galeano  et  al  1873  (COAI  1,  COL);  rio  Kubiyu,  Guranjuda, 

30Jun  1958  (fl),  Garcia-Barnga  et  al  16037  (COL);  Cerro  de  Chiribiquete,  rio  Macaya,  17Jan  1944  (11), 
Gutierrez  &  Schultcs  684  (MEDEL);  rio  Negro,  San  Felipe.  13  Nov  1952  (fl),  Hunihert  27444  (P);  cano 

Cubiyii.  comunidadlndigena  La  Sabana,  26  Abr  1993 (fr),Matirindnc(t(/.]/C)9(COL);  Mitu,  rio  Vaupes, 
28  Oct  1993  (Ir),  Mejia  ct  al  2678  (COL);  rio  Piraparana,  tributario  del  rio  Apaporis,  6  Sep  1952  (fl), 

Schultcs  &  Cabrera  17228  (US),  18  Sep  1952  (11),  Schultcs  &  Cabrera  17508  (US);  rio  Negro,  San  Felipe, 

25  Oct  1952  (11,  fr),  Schultes  et  al  18003  (MO,  US);  rio  Vaupes,  entre  Mittl  y  Javarete,  14  May  1953  (fl), 

Schultcs  &  Cabrera  19381  (COL,  MO,  U,  US);  rio  Vaupes,  Raudal  de  Yurupari,  Nov  1951  (11,  Ir),  Schultcs 

&■  Cabrera  19713  (MO,  U);  Mitu,  rio  Parana-pichuna,  2  Jul  1975  (st),  Zarucchi  1364  (COL);  Mitu,  rio 

Kuubiyu  y  rio  Parana-Pichuna,  7Jul  1975  (11,  Ir),  Zarucclii  I395(COL,  GH,  K),  9Jul  1975  (fl,  fr),  Zaniahi 
1407  (COL.  GH.  K);  Mitii,  sobre  el  rio  Vaupes,  Circasia,  13  Sep  1976  (fl),  Zanicclii  2030  (COL,  Gl  1.  K); 

Mitu,  rio  Vaupes.  entre  rio  Ti  y  rapidos  de  Mandi.  23  Sep  1976  tf  1).  Zarucch i  2U6  (COAH,  COl ..  Gl  1,  K, 

MO.  US);  Mitu  y  cercanias,  11  Nov  1976  (fl,  Ir),  Zarucchi  2213  (COL,  GH,  K,  MO,  US);  Mitii,  rio  Kubiyu, 

15 Jul  1979  (fl),  Zarucchi  2463  (COAH,  COL,  GH,  MA,  MO,  U,  UAG). 
VENEZUELA.  Amazonas:  Atures,  N  de  Santa  Rosa  de  Ucata,  21  Jun  1992  (fl,  fr),  Berry  e(  al.  5197 

(MO);  Yuri,  banco  del  rio  Temi,  24  Nov  1995  (f I,  fr).  Berry  et  al.  5.587  (MO);  Bana,  S  de  Yavita,  28  Nov 

1995  (fl).  Berry  ct  al  5709  (MO);  San  Carlos  de  Rio  Negro,  3  Abr  1978  (f  1),  Clark  6587  (QCNE);  Santa 

Cruz,  rio  Atabapo,  9  Set  1960  (fl),  Foldats  3804  (NY,  VEN);  cerro  Yapacana.  rio  Orinoco,  Abr  1931  (fl). 
Holt  &  Blake  716  (US);  Atures,  Valle  del  Cano  Camani,  O  de  Cerro  Morrocoy,  10  Oct  1979  (11),  Huher 

4636  (MO,  MYF  N  Y  VFN,  Z);  Rio  Negro,  carrctera  San  Carlos-Soano.  16  Sep  1980  (f  1).  Huhcr  et  al  5658 
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(C0LJ<>10,  NY,  VEN);Ede  San  Carlos  cic  Rio  Negro,  13  Nov  1977  (fl,lr),Lies/k'r.HI5  (MO);  Bana.NE 

dc  San  Carlos  dc  l^io  Negro,  26  Nov  1977  (fl,  Ir),  lAc^ner  :^903  (MO);  Rio  Negro,  laldas  de  Cerro 

Aracaimiiii,  24  Oci  1987  (1  Ij,  l.if.sner  c"-'  Carncvali  22403  (MO):  Rio  Negro,  NH  de  San  Carlos  de  Rio 
Negro,  8  Nov  1987  111,  Ir),  /.les/ier  &  (Aiiiicvali  228SI  (MO);  Cerro  Yavita,  rios  Atabapo  y  Orinoco,  19 

Oct  1950  (fl),  Mdt^Kire  29,30t>(NY);  rioGuainia,  tide  Maroa,  25  Nov  195]  (11,  Ir),  Mn^uiic  cl  al  36399 

(K,  N  Y,  I  IS);  rio  Cuania,  E  de  Maroa,  60ct  1957  (fl),  Mcij^ui  re  ct  al  4UU  (COL,  NY,  P,  W),  7  Oct  n)57  (11), 

Mii^uin-  ct  ill.  41739  (NY',  US);  N  dc  Puerto  Colombia.  Rio  Cuainia,  12  Oct  1957  (11),  Mcf.i^nnv  ft  ul. 
41842  (NY);  Rio  Negro,  San  Carlos  do  Rio  Negro,  camino  a  Solano,  21  Abr  1984  (11),  Plowman  (37l)8  (E 

WAG);  N  de  Raudalito,  rio  Sopapo,  10  (Vi  1988  (ID,  Romero  &  Gudnchcz  1629  (Cll.  NY);  E  de  Santa 

Rosa  de  Ucata,  23  Oct  1989  (11).  Romero  &■  Me/i^iiciro  2234  (GH,  MO,  NY);  Rio  Negro.  San  Carlos.  15 

Die  1947  (11),  Schuhcs  &  lopcz  9372  (MO);  Rio  Orinoco,  ccrca  dc  Eernando  de  Atabapo,  25  Abr  1954 

(fl),  Si/ verioiO  (MO,  NY,  P);  Rio  Negro,  San  Carlos  dc  Rio  Negro,  23-29  Jul  1982  (fl).  .Sler^i;i().s  (fv  Aymard 
4266  (PORT,  US);  cerca  de  San  Carlos  dc  Rio  Negro,  1984  (fl),  Sicrgws  &  Aymard  7725  (MO,  PORT); 

entre  sabana  Esmeralda  y  base  SE  de  Cerro  Duida,  22  Ago  1944 (fl),  Slcycrmark  57840 (E  MO);  Sabanita 

Morocoto,  no  Orinoco,  30  May  1 959  (i  1, 1  r).  Wu  rdark  &  Addcrlcy  •f26<S.HNY);  Atabapo,  rio  Cuchaken, 
Oct  l'-)89(fl).  Vcldsoo  763  {MO,  PORT), 

PKRIJ.  Matlrc  dc  Dios:  no  Health,  Santuario  Nacional  de  las  Pampas  del  llc.ilth.  14  jiin  1992  (fl. 

Ir),  C((.sl  illo  &  b'ostcr  6910  (E  USM), 
BRASIL.  Amazonas:  rio  Uatuma,  llapiranga,  18  Ago  1979  (fl),  Cid  ct  ai  475  (NY);  carrctera 

Manaus-Ciaracarai,  20  Feb  f979  (fl,  fr),  CoC4ho  ct  al  'HO  (BM,  INPA);  Airao.  cntrc  Manaus-Ciaracarai. 

27  Mar  1^79  (fl),  Coclho  et  al  1395  (BM,  COL,  INPA);  Ponta  Negra,  cerca  de  Manaus,  20  Nov  1910  (fl), 

( hickc  1 1  (97  (MG,  lotoen  INB);  Manicore,  camino  a  llumaita,  24  Abr  1985  (fl),  Ferrci  ra  5798(1NPA,  K. 

NY.  US,  WAG);entrc  Vaupesy  rioAraryCachociraLlapuhy.2Nov  1^45(11),  Fn)c.s-2(3I4  (NY);  carrctera 

Manaus-Ponta  Negra, cerca  de  Ponta  Negra,  6  Abr  1974  (fl),  Gc/K  rv  c>  Prance  U2I8 [MO),  Presidentc 

Figuelredo,  Campina das Pedras,Jun  f985(fl),  Hubcr&  Tcxci  ra  10679 (NY,  WAG);  rio  Uaupes, camino 

a  Cova  do  Diabo,  18  Nov  f997  (fr),  Kawasaki  199iNY}.  carrctera  Manaus-Caracarai,  Igarapc  Pages,  fO 

May  1974  (fl).  Nelson  &  Lima  21094  (NY);  carrctera  Manaus-ltacoatiara,  rio  Urubu,  4  Abr  1067  (fl). 

Prance  et  al  4749  (INPA,  K,  NY,  US);  rio  Urubu.  20  May  1968  (fl).  Prance  et  al.  487/  (COL,  K,  NY,  US); 

Manaus-ltacoatiara,  10 Jun  19(i8  (f  1,  fr).  Prance  et  al  ,512,5 (NY,  US);  em  re  Manaus  y  Caracarai,  9  May 
1974  (fl),  Prance  et  al  2104.5  (NY,  U,  US,  Z);  cammo  a  Terra  Preta,  1  Jul  1975  (fl),  Prance  23531  (NY); 

inargcn  del  rio  Araca,  cerca  de  Scrrinha,  25  Jul  1985  (fr),  Prance  et  al.  29762  (NY,  WAG);  Manaus, 

Ponta  Negra,  22Jun  I96f  (f  1),  Rodrigues  &■  Lima  2863(INPA.  NY):  carrctera  Manaus  Itacoatiara,  5Jul 

1968  (fl),  Rodrigues  ct  al  8503  (INPA.  1 LS);  Presidentc  Figueiredo,  Represa  de  Balbma,  4Jul  1986  (fl), 

/7i()))iu.s  L-(  al  .5324  (NY.  WAG);  Manaus.  |ul  1900  (11),  (.'/c  5/75  (G,  MG,  foto  en  INB);  entre  Manaus- 
Caracarai,  14  Sep  1070  (11,  fr).  Zanu\l]i  et  al  2,565(MO,  NY);  E  de  Lkunalta,  carrctera  do  Esianho,  27 

Sep  1979  (fl),  Zanuibi  el  al  2,592  (INB,  MO,  NY);  S  de  Borlxi,  22Jun  1983  (fl),  ZcjruaJii  et  al.  2S47 

(INPA,  K,  NY):  Axinim,  no  Abacaxis,  7  Jul  1983  (fl),  Zarucchi  2979  (NY);  Presidentc  Eigueircdo, 

carrctera  Manaus-Caracarai.  9  Ago  198 Mfl.fr).  2(1)  iucliicUil..)23,5(NY),MaloGrosso: cntrc  Reserva 
doCabai,:al  y  Chapada  dos  Parcels,  2(t  (Vt  1995(1 1),  Hatscb  bach  et  al  63903  (MBM,  US).  Para:  Itaituba. 

carrctera  SantaremCuiaba,  Scrra  do  Cachimbo,  25  Abr  1983  (fl),  A/m/r<//  et  al  935  (INPA,  NY);  Alto 

Tapajos,  rio  Cururii,  11  Feb  1974  (fl,  fr),  Anderson  /0768  (COL,  K,  MO,  NY,  US,  Z);  Oriximina,  rio 

Mapuera.  30  Jun  1080  (fl),  /)uvk/.sori  &■  Martinelli  10606  (NY);  Faro,  21  Ago  1907  (fl,  fr),  /)iu  ke  8434 
(G,  foto  E  ncg,  2Ci869,  MG,  foto  F  neg.  45951,  P.  US):  Faro.  Ago  1907  (f  I),  I^ucke  8695  (U);  Faro.  17  Ene 

1910 (fl,  Ir),  Diuke  10477 (UG,  lotoen  INB); campina  de  Infiry,  f2  Feb  1910  (f I),  Ducke  /0686  (G,  foto  E 

neg.  26869,  MG,  loto  en  INB);  Ariramba,  4  Die  1910  (fl),  Ducke  11343  (MG,  foto  en  INB);  Trombetas, 

Manapixy,  17  Die  1910  (fl),  I'^ucke  lbH3  (MG,  loto  en  INB:  Itapccuru.  30  Jul  1912  (fl),  Ducke  12090 
(MG,  loto  en  INB);  Ttpajos,  no  Cururu,  25  Jul  1950  (fl,  fr),  l:glcr  lO.H  (MG,  NY),  28  Ene  I960  (fl,  fr), 

Egler  1188  (MG,  NY);  Onximma.  rio  Mapuera,  campina  dc  Trcs  Ihias,  25  Nov  1987  (fr),  Farncy  el  al 

2008  (NY);  Oriximina,  rio  Majnicra,  W  Jun  1980  (fl,fr),  Ferrci  rti  et  til.  1202  (INPA,  MO,  NY,  US,  WAG); 

Oriximma,  no  Mapuera,  10  Ago  108(t  (I  I  J,  lerrei  ra  et  al  7802  (INPA.  K,  MO,  NY,  US,  WAG);  cucnea  del 
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rio Trombetas.  rio Mapueira,  6Jun  1974  (fl),  Ca mpcU  ct  al  22535 (INPA,  K, MO,  NY, U,  US, Z);  Infiry,  12 

Feb  1910  (llj,  Ducke  s.n^  (F.  MG):  Sena  do  Cachimbo,  15  Die  1956  (fl),  Pire<;  et  a].  6289  (NY);  entre 

Cuiaba-Santarem,  7  Nov  1977  (f  I),  Fni me  cl  al  25006  (INB,  INPA, K,  NY  US).  Rondonia:  Costa  Marques, 
O  del  rio  Guatannho,  25  Mar  1987  (f  1),  Nee  34491  (NY). 

BOLIVIA.  La  Paz:  Iturraldc,  Luisita,  9  Feb  1988  (11),  Haase827  (LPB).  Santa  Cruz:  Velasco,  entre 

Florida  y  Bella  Vista,  4  Nov  1994  (ID.GuilIen  et  dl  2.545(1NB,  MO.  USZ);  Velasco,  localidad  El  Refugio, 

18  Ene  1995  (fl,  h),  Guillen  &  Roca  2853  (INB.  MO,  USZ);  Velasco.  parque  nacional  Noel  Kempff  Mer- 
cado.  Pain  pa  Grande  de  Bella  Vista,  11  Ago  1995  (fl).  Cui//eii  et  al.  3908  (INB,  MO,  USZ). 

4.  Galactophora  pulchella  Woodson,  Ann.  Missouri  Bot.  Gard.  19:51-52.  1932. 
(Fig.  7).  TlPO;BRASIL.  A MAZONAS:Cano  Pi micheiro,Jun  1854  (fl).  Spruce .3718(1  lOLOTiro:K; 

iSOTipas:  P  (foto  F  neg.  38740),  W), 

Galdctophoi'Li  petiolata  Markgr..  Notizbl.  Bot.  Gart.  Berlin-Dahlem  14:129.  1938,  syn.  nov  TiPC>. 
BRASIL.  AmazonaS:  Rios  Curuicuriary  y  Negro,  26  Feb  1936  (f  1),  Ducke  30109  (l  lOLOTiro;  RB; 
ISOTIPOS:  G,  K,  MG,  P  U,  US). 

Arbusto  erecto,  0.5-2  m  de  altura;  tallos  aplanados  en  ramitas  jovenes,  teretes  a 
subteretes  cuando  viejos,  solidos,  usualmente  glabros;  coleteres  interpeciolares 

inconspicLios,  menos  de  1  mm  de  largo.  Hojas  con  el  peclolo  de  1-5  mm  de  largo; 

lamina  2.7-6.2  x  1.3-2.6(^2.9)  cm,  elipticas  a  angostamente-elipticas,raramente 

ovado-elipticas,  obtusas  a  anchamente  agudas  apicalmente,  coriaceas,  cuneadas 
basalmente,  glabras  a  glabrescentes  en  ambas  superficies,  usualmente  revolutas 

margmalmente,  la  venacion  secundaria  levemente  impresa  en  ambas  caras  o 

inconspicua,  las  venas  terciarias  usualmente  no  impresas.  Inflorescencia  ter- 
minal a  subterminal,  diminutamente  puberulenta,  con  unos  pocos  y  esparcidos 

pelos  glandulares,  con  5  a  11  flores,  pedunculo  7-42  mm  de  largo,  pedicelos  7- 

10  mm  de  largo,  bracteas  1-1.5  x  0.5-0.9  mm,  escariosas;  sepalos  4-6x  1-1.5  mm, 

muy  angostamente  ovados  a  linear-ovados,  acuminados,  escariosos,  esparcida 
a  moderadamente  glandular  puberulentos,  algunas  veces  algo  glabrescentes 

cuando  viejos;  corola  rosado  palido  o  blanco-rosadas,  el  tubo  rosado  basalmente, 
con  varios  pelos  glandulares  cxteriormente,  algunas  veces  glabrescentes  cuando 

viejas,  el  apice  del  boton  floral  angostamente  agudo;  parte  inferior  del  tubo  5.5- 

7  x  1.5-2  mm,  la  parte  superior  15-16  mm  de  largo,  angostamente  conica,  5-7 
mm  en  diametro  en  el  orificio,  lobulos  11-17  x  7-10  mm,  obovados;  anteras  4-5 
mm  de  largo,  glabras,  las  bases  esteriles  angostamente  agudas,  cabeza 

estigmatica  1.1-1.4  mm  de  largo;  ovario  2.1-2.5  mm  de  largo,  glabro;  nectario 

0.8-1  mm  de  largo,  levemente  pentalobulado.  Foliculos  7-12  x  0.2-0.3  cm, 

continues,  glabros;  semillas  6.5-7.5  mm  de  largo,  glabras,  coma  17-23  mm  de 
largo,  crema. 

Distrihucion,  hd bitatyccologffl. —Restringida  a  Venezuela  y  el  N  de  Brasil, 
donde  crece  en  vegetacion  de  sabanas  y  bosques  arbustivos  enanos  en  zonas  de 

arena  blanca,  en  elevaciones  de  100-200  m.  Especimenes  con  flores  ban  sido 
recolectados  entre  Enero  y  Junio  y  en  Septiembre.  Especimenes  con  frutos  ban 

sido  recolectados  en  Septiembre  y  Octubre. 

Galactophora  pulchella  se  puede  confundir  con  G.  pumila,  pero  se  separa 
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Fig.  7.  Calactophora  pukhella  [hoes  12558,  INB).  A.  Ramita  con  flores  y  frutos.  B.  Sepalo,  vista  adaxial. C.  Antera,  vista 

dorsal.  D.  Cabeza  estigmatica.  E.  Nectario  y  ovario.  F.  Semilla. 
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por  sus  inf  lorescencias  con  mucho  mas  f  lores  (5-11  vs.  1-2),  con  los  pedunculos 

presentes  y  conspicuos,  usual  mente  de  mas  de  7  mm  de  largo  (vs.  ausente  o  in- 
ferior a  2  mm  de  largo). 

Las  diferencias  entre  las  colecciones  tipo  de  Galactophora  imlchcUa  y  G. 

petiolata  son  minimas  y  la  unica  diferencia  permisible  son  las  hojas  mas 

angostas  en  el  tipo  de  la  ultima  especie,  siendo  concordantes  en  el  resto  dc  los 
caracteres  morfologicos. 

Hspecimencs  cxaminados.  VENEZUELA.  Amazonas:  Atures,  Cano  Ucaia,  alucnte  del  rio  Orinoco,  20 

Jun  1992  Ifl),  Berry  ct  al.  5155  (INB,  Mt));  Atabapo,  Cucuntal  de  Caname,  Cano  Caname,  30  Abr-1 
May  1979  (Id),  Davidse  et  al.  16996  (INB,  MO);  Rio  Negro,  rio  Siapa,  6  Feb  1981  (LI),  Huhcr  &  Medina 
5765  (MO,  MYF  NY,  U,  YEN);  Alto  rio  Orinoco,  base  NO  del  Cerro  Yapacana,  16  Mar  1953  (fl),  Maguire 

&  Wurdack  34481  (NY);  Casiquiarc,  no  Pacimoni,  7  Feb  1954  U 1),  Maguire  etal  37595(NY);Casiquiare, 

Cano  Hechimoni,  rio  Siapa.  9  Feb  1954  (fl).  Magmrc  ct  al  37609  (MO,  NY,  US);  rios  Pacnnoni-Yatua, 
Casiquiare,  Piedra  Arauicaua,  28  Sep  1957  (fr).  Magmrc  ct  al  41631  (K,  NY,  US). 

BRASIL.  Amazonas:  Rios  Negro  y  Vaupes,  Serra  do Tucano,  10  May  1942  (II),  Froes  12.5 5S (F  N  Y ); 

Igarape  Tibuiari,  afluente  do  rio  Vaupes,  22  Nov  1987  (11),  Kawasaki  247 IWAG). 

3.  Galactophora  pumila  Monachmo,  Mem.  New  York  Bot.  Gard.  10:126-127, 1  ig. 
16  a-b.  1958.  (Fig.  8).  Tiiw  VHNEZUEI.A.  amazonas:  Rio  Guainia,  Sabana  el  Venado, 
banco  del  Cano  Pimichin.  1 4  Abr  1953  (f  Ij.  Magii  t  re  &  Wurdack  3.5.563  (i  K^I.OTIPO:  NY  ISOTIPO: 
US). 

Hierba  erecta  hasta  0.3  m  de  altura;  tallos  aplanados  y  algunas  veces  levemente 

alados  en  ramitas  jovenes,  teretes  a  subteretcs  cuando  viejas,  solidos,  muy 

esparcida  e  inconspicuamente  puberulentos,  glabrescentes  con  la  edad;  coleteres 

interpeciolares  inconspicuos,  menos  de  1  mm  de  largo.  Hojas  con  el  peciolo  0.5- 
1.5  mm  de  largo;  lamina  (1.7-)2.L-3.8  x  (0.6-)0.8-1.7cm,angostamenteelipticas, 
obtusas  a  redondeadas  apical  mente,  algunas  veces  muy  inconspicuamente 
mucronuladas,  anchamente  cuneadas  a  obtusas  basalmente,  coriaceas,  glabras, 

algunas  veces  con  puntuacioncs  negras  abaxialmente,  revolutas  marginalmente, 
la  venacion  secundaria  levemente  impresa  adaxialmente  a  mas  comunmente 

inconspicua,  venas  tercianas  usualmente  no  impresas.  Inf lorescencia  terminal, 

glabrescente,  con  1  a  2  flores,  pedunculo  mconspicuo  o  ausente,  pedicelos  8- 

13.5  mm  de  largo,  bracteas  menos  del  mm,  escariosas;  sepalos  8-11  x  1.4-2  mm, 
angostamente  ovados  a  linear-ovados,  acuminados,  escariosos,  glabrescentes; 

corola  purpura,  rosado-purpura  a  rosada,  con  unos  escasos  pelos  glandulares 
antes  de  la  antesis,  usualmente  glabrescentes  cuando  viejas,  el  apice  del  boton 

flora  agudo;  parte  mferior  del  tubo  10-11  x  1.5-2  mm,  la  parte  superior  23-31 
mm  de  largo,  conica  a  angostamente  conica,  14-16  mm  en  diametro  en  el  orit  icio; 
lobulos  14-19  X  8-16  mm,  obovados;  anteras  4.8--5.2  mm  de  largo,  glabras,  las 

bases  esteriles conspicuamente  acuminadas,  cabeza  estigmatica  1.9-2.2  de  largo; 

ovario  1.6-2.1  mm  de  largo,  glabro;  nectario  0.4-0.5  mm  de  largo,  usualmente 

muy  leve  e  irregularmente  lobulado.  Foliculos  8.5-15  x  0.2-0.3  cm,  continues, 
glabros;  semillas  desconocidas. 
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Fig.  8.  Galactophora pumila  (A-F  de  Huber2594,  INB;  G  de  Garda-Baniga  20893  COL).  A.  Habito.  B.  Sepalo,  vista  adaxial, 

mostrando  un  detalle  de  la  ausencia  de  coleteres  en  la  base.  C.  Detalle  de  los  coleteres.  D.  Antera, vista  dorsal.  E.  Cabeza 

estigmatica.  F.  Nectario  y  ovario.G.  Foliculos. 
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Distri  hiicion,  hdhitat  y  ecologia.—Conocida  en  las  partes  bajas  de  la  cuenca 
amazonica  en  Colombia  y  Venezuela,  donde  crece  en  sabanas  y  vegetacion 

arbustiva  asociada  a  afloramientos  rocosos  en  elevaciones  de  100-400  m. 
Especimenes  con  flores  ban  sido  recolectados  en  Abril,  Junio,  Agosto  y 
Noviembre. 

Galactophora  pumila  es  una  especie  muy  distintiva  que  se  reconoce  con 
facilidad  por  su  pequeno  tainano,  raramente  excediendo  los  30  cm  de  altura, 
hojas  angostas  y  pequefias,  inf  lorescencias  reducidas  a  1  6  2  f  lores,  y  corolas  con 
los  lobulos  relativamente  pequenos,  raramente  excediendo  los  19  mm  de  largo. 

Especimenes examinados. COLOMBIA.  Guainia:  Puerto  Inirida,  14  Ago  1975 (11), Garcia-Barriga  20841 

(COL,  F,  US);  Puerto  Huesito,  sabanas  del  Alto  de  La  Cruz,  18  Ago  1975  (fr),  Gcircia-Barnga  20893 
(COL,  US);  Cacagual,  rio  Atabapo,  13  Set  1957  (fl),  Ma^unc  c(  al.  41434  (COL,  NY,  US);  Puerto  Inirida, 

Cacahual,  rio  Atabapo,  25  Nov  1998  (fl.  IV),  Mdrin  659  (COAH). 

VENEZUELA.  Amazonas:  Santa  Cruz,  rio  Atabapo,  9  Set  1960  (11).  Voidats  3824  (NY.  VF.N): 

Atabapo,  alrededores  de  Canaripo,  bajo  rio  Ventuari,  30  May  1978  (11),  Hubcr  1934  (NY);  .Atabapo, 

Laguna  de  Yagua,  24  Ago  1978  (fl),  Huher  2559  (NY);  Casiquiare,  sabana  al  O  de  Piimchin,  25  Ago 

1978  (fl),  Huher  2594  (INB,  MO,  MYF,  NY,  VFN);  Atabapo.  Guarinuma,  rio  Atabapo,  25  Ago  1978  (11), 
Huhcr  2664  (NY);  Atabapo,  base  del  Ccrro  Cucurito,  8  Die  1978  (fl).  Huher  &  Tillct  2953  (NY);  rio 

Atabapo,  al  O de  Cacagual,  19  Nov  1953  (11),  Magu i  re  et  al  36274  (NY);  rio  Guainia,  Sabana  El  Venado, 

23  Nov  1953  (fr),  Magmre  et  al.  36358  (NY,  US);  rio  Guainia,  cano  Pimichin,  Sabana  El  Venado,  10  Oct 

1957  (fl),  Magmre  et  al.  41809  (NY);  rio  Atabapo,  Cano  Cumare,  San  Fernando  de  Atabapo,  3 Jun  1959 

(fl),  Wurdack  &  Adderley  42773 {G,  K,  NY,  U,  US);  Sabana  Manacal,  rio  Atabapo,  ccrca  de  Guarinumo, 

12 Jun  1959  (11.  fr),  Wu  rdack  &  Adderley  429.51  (NY  W). 

6.  Galactophora  schomburgkiana  Woodson,  Ann.  Missouri  Bot.  Card.  19:50-51. 
1932.  (Fig.  9).  TiPO;  GUYANA:  Datos  perdidos  (fl.  fr).  Schomhurgk  s.n.  (IIOLOTIPO;  K). 

Galactophora  schomburgkiana  var.  megaphylhi  Monac,  Mem.  New  York  Bot.  Gard.  10;127.  129. 

1958.  TlPO.  VENEZUELA,  AM.'\zONAS:Cerro  Duida,  no  Cunucunuma,  22  Nov  1958  (fr),  Mc(^t;u- 
ire  et  al.  29706  (holotipo;  NY  LSOTIPOS;  F  (foto  F  neg.  51 104),  US). 

Hierba  erecta,  0.5-2  m  de  altura;  los  tallos  teretes  a  subteretes,  algo  aplanados 

en  ramitas  jovenes,  solidos,  diminuta  y  moderada  a  esparcidamente  glandular- 

puberulentos,  los  pelos  glandulares  negros,  glabi'escentes  con  la  edad;  coleteres 
interpeciolares  inconspicuos,  ca.  1  mm  de  largo  o  menos.  Hojas  con  el  peclolo  2- 
7(-9)  mm  de  largo;  lamina  (3.5-)4-8.5  _  (1.9-)2.8-5  cm,  ovadas,  angostamente 
elipticas  a  ovado-elipticas,  obtusas  a  redondeado-mucronuladas  apicalmente, 
cordadas  a  subcordadas  basalmente,  coriaceas,  esparcida  y  diminutamente 

glandular-  puberulentas  en  ambas  caras,  algo  revolutas  marginalmente,  las 
venas  terciarias  y  secundarias  conspicuamente  impresas  en  ambas  caras. 

Inf  lorescencia  terminal,  diminutamente  glandular-puberulenta,  con  3  a  5  flores, 

pedunculo  1.4-50  mm  de  largo,  pedicelos  8-15  mm  de  largo,  bracteas  1-3  _  0.5- 
1  mm,  escariosas;  sepalos  5-ll(-12.5)  _  2-2.5  mm,  angostamente  ovados  a 

angostamente  ovado-elipticos,  acumniados,  escariosos  a  subfoliaceos,  muy 
diminuta  y  esparcidamente  glandular-puberulentos.  algunas  veces  algo 

glabrescentes  cuando  viejos;  corola  ptirpura,  rosado-purpura  a  rojizo-rosado, 
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vista  dorsal.  D.  Cabeza  estigmatica.  E.  Nectario  y  ovario.  F.  Semilla. 
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muy  esparcidamente  glandular  puberulentas  exteriormente,  algunas  veces 
glabrescentes  cuando  viejas,  el  apice  del  boton  floral  agudo;  parte  inferior  del 

tubo  19-31  X  3-3.5  mm,  la  parte  superior  25-42  mm  de  largo,  conica,  (18-)23- 
32  mm  en  diametro  en  el  orificio;  lobulos  23-30  x  22-32  mm,  obovados;  anteras 

7.2-8  mm  de  largo,  glabras,  las  bases  estenles  muy  cortamente  acuminadas, 

cabeza  estigmatica  1.9-2.2  mm  de  largo;  ovario  2.8-3.1  mm  de  largo,  con  varies 

pelos  glandulares;  nectario  1-1.2  mm  de  largo,  irregularmente  pentalobulado. 
Foliculos  9-14  X  0.5  cm,  continuos,  diminuta  y  densa  a  moderadamente  glan- 

dular-puberulentos;  semillas  5-6.5  mm  de  largo,  glabras,  coma  20-25  mm  de 

largo,  canela  o  amarillo-canela. 
Distrihucion,  hdhitat  y  ecologies.— bosques  enanos  y  ventosos,  areas  de 

vegetacion  en  lajas  graniticas,  sabanas  y  bosques  enanos  y  mezclados  con 

pastizales  en  elevaciones  de  750-2000  m.  Floracion  ocurre  de  Octubre  a  Junio. 
Especimenes  con  frutos  se  ban  rccolectado  entre  Marzo  y  Junio,  Ncwicmbre  y 
Diciembre. 

Galactophora  schomhurgkiana  puecle  confundirse  con  G.  crassifoluL  pcro 

se  puede  separar  por  sus  hojas  cortamente  pecioladas,  con  peciolos  de  2-4.5 
(-6.5)  mm  de  largo  (vs.  0-1.5  mm  de  longitud),  hojas  con  la  venacion  terciaria 
usualmente  impresa  en  ambas  caras  (vs.  no  nnpresa)  y  sepalos  mas  cortos,  de 

5-12.5  mm  de  largo  (vs.  15-25  mm). 
La  variacion  mtraespecifica  extrema  e  intergradada  en  el  tamano  de  las 

hojas  presentes  en  algunos  miembros  de  las  Apocynoideae,  no  permite  reconocer 
la  segregacion  de  variedades  basado  en  ese  variable  caracter,  maxime  si  no 
existen  en  forma  adicional, caracteres  morfologicos discontinuos para  separarlas. 

Por  lo  tanto,  G.  schomhurgkiana  var  mcgaphylla  es  reducida  a  la  sinonimia. 

Especimenes examinados.  VENEZUELA.  Amazonas:  Cerrode  la  Ncblina,  NNO  de  Pico  Phelps.  12  I'ch 
IQSS  (fl).  Boom  &  Wcitzman  5757  (INB,  MO,  NY);  Serrania  Paru.  rio  Paril,  31  Ene  1951  (ri),  Givvun  & 
VVk  rdack  31085 (NY),  2  Feb  1951  (fl),  Cowa n  &  \Vu  alack  31135 WY).  4  Feb  1951  (f I),  Cowan  &  Wu  rdack 

3I2C)3(FNY,  US);  Aturcs,  cercadelacomunidadindigenade  laetnia  Piaroa,  6Nov  1984(tl).(;ii(/)n  lice 

&  Mdgueiro  3296  (WACi);  Atabapo,  cerca  de  Salto  Los  Monos.  tnbutario  dc  rio  Iguapo,  11  Mar  1985  (1 1, 
fr),  Licmerl855]  (MO);  rio  Negro,  cima  del  Cerro  Aracamuni,  25  Oct  1987  (fl,fr),  Liesner&tCarnevah 

22411  (MO). Bolivar:  sabanas del  altiplano dc  Auyantepui,  Sep  1937 (11),  Cardona  112  (US);  Piar,  Auyan- 

tepui,  rioChurum,  27  Mar  1987  (fl),  Delascio  l3/99(MO,  VEN);  Gran  Sabana,  28  Mar-12  Abr  1988  (fl), 
Hernandez  et  al  I  (I).  Hernandez  et  al.  24  (P);  Piar,  cima  del  Auyan-tepui,  rioChurum.  30  Mar  1987 

(II,  fr),  Hoist  3807  (MO,  NY,  U,  US);  Piar-Sifontes,  area  del  rio  Uaiparu,  NNO  de  Ikabaru,  18  Feb  1985 
(fr),  Huher  6?  Fernandez  U338  (MO,  NY.  WAG);  E  de  El  Paujil,  O  de  Santa  Elena,  rio  Las  Ahallas,  30 

Oct  1985  (fl),  Liesner  19167  (MO);  S  de  HI  PaujU,  Moncahl,  8  Nov  1985  (fl),  Liesner  197(1  (MO);  rio 

Kamarang,  NO  de  San  Rafael,  26  Mar  1952  (fl),  Maguirc  33622  (NY  US);  Kavanayen,  4  Abr  1952  (fl, 

fr),  Magmre  33745  (NY);  falda  SO  del  Ptaritcpui,  18  Die  1952  (f  1),  Maginre  &  Wurdack  33822  (F,  NY), 

17  Die  1952  (f I),  Magu  i  re  &  Wu  rdack  338.5.5  (NY);  laldas  SF  del  Ptari-tepui,  10  Nov  1944  (11),  Sleycrmark 

59975  (E  MO);  base  del  Carrao-tepui,  4  Die  1944  (11,  fr),  Steyermark  6084.5(F);  Auyan  tepui,  rio  Churun, 
4  May  1964  (11),  Steyermark  93359  (NY.  ,  PILS,  VFN),  12  May  1964  (11,  fr),  Steyermark  93755  (E  NY, 

VEN);  Auyan-tepui,  Guayaraca,  18  May  1964  (11),  Steyermark  94184  (NY);  quebrada  El  Cajon,  E  de 

Icabaru,  18  Die  1978  (fl),  Steyermark  117817  (MO,  VEN);  Auyan-tepui,  Die  1937-Ene  1938  (f I),  Tate 
1134  {NY). 
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ABSTRACT 

A  new  combination  m  Matelea  is  proposed:  Matelca  domingensis. 

RHSUMEN 

Se  propone  una  nueva  combinction  ni  Matelca:  Matelea  domingensis. 

Critical  study  of  West  Indian  specimens  of  subtribe  Gonolobinae  (Apocynaceae: 

Asclepiadoideae)  fias  resulted  in  the  need  for  a  new  combination  for  an  endemic 
Hispaniolan  vine: 

Matelea  domingensis  (Alain)  Krings,  comb,  nov  BASlONYM:G()nol()lnLsdomingen.si,s  Alain. 
Moscosoa  3:46. 1978.  Typi-.:  Ri-:PUBL1CA  i30N4INlCANA:  trepadora dc  50-60 cm  de largo;  llorc 
verde  amanllentas;  sobre  rocas,  al  pic  de  un  farallon.  estribo  sur  del  Isabel  de  Torres,  Puerto 

Plata,  alt.  7.50  m,  16-17  Aug  1975,  AUiin  &  Fcrfa  Lio^^ier  2.3780  U.i-x.totyph,  here  designated; 

JBSD!) 

The  critical  character  defining  placement  in  Goiwlohus  Michx,— laminar  dor- 
sal anther  appendages  (Woodson  1941;  Rosatti  1989;  Stevens  2001)-is  lacking, 

although  mistakenly  attributed  to  the  species  by  Alain  Henri  Liogier  (loc,  cit., 
1994).  When  pressed,  the  apically  bilobed,  staminal  coronal  segments  (Cs  sensu 
Liede  &  Kunze  1993;  .Kunze  1995)  of  the  single  prominent  open  flower  of  the 

type  specimen  were  flattened  in  such  a  manner  to  perhaps  superficially  ap- 
pear as  dorsal  anther  appendages  (Cd  sensu  Kunze  199.5)  (Fig.  1,  A).  However, 

close  scrutiny,  as  well  as  study  of  an  additional  flower  on  the  type  (pressed  side- 

ways), reveals  that  the  'appendages'  are  in  fact  erect  staminal  coronal  segments 
(Fig.  1,  B;  Fig.  2).  Other  characters  that  have  been  used  to  refer  taxa  to  Gonolohus 
mcl  ude  winged  follicles  and  the  absence  of  glandular  hairs  (see  Woodson  f  94f ). 
Follicles  are  unknown  for  Matelea  domingensis,  but  this  character  appears  to 
be  moot.  Few  fruit  collections  were  apparently  available  to  Woodson  (1941)  and 

more  recent  analysis  has  shown  the  character  not  to  be  useful  in  generic  de- 
limitation (Krings,  unpubl.).  Gkmdular  hairs,  although  thought  characteristic 

SIDA21(4):2081-2085.2005 

s 



2082 BRIT.ORG/SIDA  21(4) 

Fig.  1.  Flowers  of  the  lectotype  of  Matelea  domingensis  (Alain)  Krings  {Alain  &  Perfa  Liogier  23780,  JBSD):  A,  Openly 

pressed  flower,  showing  reticulate  petals  and  staminal  corona  segments  arching  over  the  gynostegium;  B,  sideways 

pressed  flower,  showing  an  apically  bilobed,  erect  staminal  coronal  segment  (center).  Cs  =  staminal  coronal  segment; 

Pc  =  petal;  Se  =  sepal.  Scale  in  millimeters. 
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Fig. 2.  Corona  of  Mafe/eflrfom(ngef?5/5  (Alain)  Krings  (based  on  ,4/fl/V)<S/'erffl[/()3/er25780,JBSD). Co  =  corpusculum;Cs  = 
staminal  coronal  segment. 

of  Matelea  Aubl.  by  Woodson  (1941),  are  also  without  circumscriptional  value 

in  the  Gonohhus-Matelea  question,  being  present  in  both  the  type  of  Gonolohus 
Michx.  (i.e.,  G.  suherosus  (L.)  R.  Br)  and  numerous  species  lacking  dorsal  anther 

appendages  (Rosatti  1989).  From  study  of  Gonolohus  species  in  the  West  Indies 
and  the  southeastern  United  States  (including  the  type;  see  Krings  &  Xiang 

2004),  it  appears  that  characters  useful  for  the  recognition  of  Gonolohuss.s.  in- 
clude the  combined  presence  ol  dorsal  anther  appendages  and  cordate  leaf 

bases,  although  at  least  G.  puhcscens  Griseb.,  G.  stellatus  Griseb.,  and  G.  stape- 
lioides  Desv  ex  Ham.  have  rounded  to  cuneate  leai  bases.  A  cushion-like  gyno- 
stegial  corona  of  fused  staminal  and  interstammal  segments  that  is  more  or 
less  prostrate,  rather  than  erect,  is  also  nearly  ubiquitous  among  West  Indian 
and  southeastern  United  States  Gonolohus  taxa,  including  G.  suherosus,  G. 

martinicensis  Decne.,  G.  stellatus,  and  G.  stephanotrichus  Griseb.  It  appears  ab- 
sent m  G.  jamaicensis  Rendle,  although  additional  material  is  needed  for  tur- 

ther  study.  A  reticulate  corolla,  as  iound  in  M.  dommgensis,  does  not  occur  in 

West  Indian  or  Southeast  United  States  taxa  bearing  dorsal  anther  appendages 

(these  referable  to  Gonolohus).  Reticulate  corollas  however,  are  common  in  sev- 

eral West  Indian  taxa  that  bear  winged  follicles  but  lack  dorsal  anther  append- 

ages (see  Krings  2005a,  b).  On-going  research  aims  to  resolve  the  relationships 
among  these  taxa  using  molecular  data.  Recent  progress  has  shown  monophyly 

for  the  Gonolobinae  (Liede-Schumann  et  al.  2005),  however,  with  the  inclusion 
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of  onh'  lix'c  Maiclca  and  Gonolobus  raxa,  intra-subtribal  relationships  were  not 

a  locus  ol  the  study  and  were  not  resoK'ed.  The  emergence  of  'Matcka^onocarpLf 
(type  \ov  Conolobus)  within  a  clade  ol  other  Gonolobus  taxa  supports  prior  treat- 

ment of  the  taxon  in  Gonolobus  Csee  Rosatti  1089;  Krings  &  Xiang  2004).  Until 

a  l^etter  resolution  is  achieved  and  I'at her  than  maintaining  two  internally  very 

polymorphic  genera,  taxa  lacl<ing  laminar,  dorsal  anther  appendages,  includ- 

ing M.  doniin^cnsis,  appear  best  ti'cated  in  Maiclca. 
Some  discrepancies  exist  between  the  protologue  and  the  type  specimen 

lor  Maiclca  dofJiingcnsi.s.  Two  syntypes  were  cited  m  the  protologue:  '^ Alain  & 

Pcrfa  l.io^icr  13780  (SDK4,  N  Y)";  \A.&  P.  Jjo^icr&  N.  Mclo  2.3.348(SDM|"  As  cited. 
"SDM"  is  not  an  official  hidcx  HcrlhU'ioruni  acronym,  rather  an  abbreviation 
for  the  herbarium  of  thejardin  Botanico  Nacional  13r.  Rafael  M.  N4oscoso  in  Santo 

Domingo,  Dominican  Repul^lic  orJBSD.  1  lowever,  on  the  sheet  at  JBSD,  the  col- 
lection number  is  typed  as  23780.  The  rest  of  the  label  information  on  the  sheet 

is  consistent  with  the  prcHologue.  A  handwritten  determination  on  the  label 

reads:  "G(i  MO /dl'ii.scio  mi /I  tjcM.si.s  Alain,  sp.  nov."  The  collection  number"!  3780"  is 
also  cited  by  Liogier  (f994),  although  the  collector  recently  indicated  that  it 

should  be  23780  as  on  the  specimen  label  (Liogier,  pers.  conim.).  Specimens  were 

requested  as  well  trom  NY,  however,  G.  domingcusis  does  nor  appear  to  be  part 

of  their  collections.  The  additional  syntype  "A.&  P.  Liot^/crc-'  N.  Mclo  2.3,348 

(SDM)"  was  not  included  in  a  loan  I  rom  JBSD  and  it  remains  unclear  whether  it 
is  extant.  Considering  that  no  other  specimens  could  be  found,  Alain  &  Pcrja 

Liogier  23780  (JBSD)  is  here  designated  lectotype  lor  Goiiolobus  don]t}]gcnsis 
Alain. 
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ABSTRACT 

Palacoanthella  huangii  gen.  &  sp.  nov.,  is  described  I  rom  an  Early  Cretaceous  staminate  1  lower  m 

Burmese  amber  The  genus  is  characterized  b\'  smaH.  staminate  flowers  composed  of  a  cup-shaped 

perianth  of  8  fused  lobes  Uepals)  arranged  in  one  series  with  8  equal  subsessile,  unappendaged  sta- 

mens m  a  single  whorl,  more  or  less  alternating  with  the  tepals,  and  having  2  lobed,  4-locular  an- 
thers opening  by  longitudinal  slits.  Adjacent  pollen  considered  to  have  originated  from  the  anthers 

is  inaperturate  with  finely  ridged  and  grooved  exmes.  The  lossil  shows  possible  aiiinities  with  the 

eumagnoliid  angiosperm  (amily  Monimiaceae. 

Ki-:y  words:  Burma,  fossil,  fossilized  resin,  Monimiaceae,  Myanmar 

RESUME 

Paleoanthella  huangii  gen,  et  sp.  nov,  est  decrit  a  partir  d'une  flcur  duCretace  miericur  de  lambre  de 

Birmanie.Le  genre  est  caracterise  parses  fleurspetitcs,staminees,composeesd'un  pcnanthecn  torme 
de  cupule,  forme  de  huit  tepales  fusionnes  en  une  senc  simple  et  alternant  plus  ou  moms  avec  huit 

etamines  sans  appendice.  Les  antheres  possedent  deux  lobes  et  quatre  locules  s buvrant  par  des  tentes 

longitudinales  marginales.  i-C  pollen  trouve  a  cote  des  antheres  est  considere  comme  provenant  de 

ceux-ci  ;  il  est  inaperturate,  avec  des  exines  fincment  carenees  et  rainurees.  Cc  tossile  montre  des 
affinitcs  possibles  avec  les  Angiospermes  Eumagnolides  de  la  lamiUe  Monimiaceae, 

INTRODUCTION 

A  new  genus  and  species  of  angiosperm  with  possible  affinities  with  the  fam- 
ily Monimiaceae  is  described  from  Early  Cretaceous  Burmese  amber  Since  the 

Early  Cretaceous  was  a  period  of  early  angiosperm  diversification,  all  speci- 
mens from  this  time  period  are  extremely  important  in  establishing  a  mini- 
mum age  for  the  appearance  of  various  floral  characters.  While  only  a  single 

staminate  specimen  is  available  for  study,  it  is  well  preserved  and  presents  an 
interesting  arrangement  of  staminal  features. 

MATERIALS  AND  METHODS 

The  piece  of  amber  containing  the  flower  weighs  2.8  gm  and  is  more  or  less 
trapezoidal  m  outline,  with  a  greatest  length  of  25  mm,  greatest  width  of  19 
mm  and  greatest  depth  of  7  mm.  The  flower  is  situated  about  5  mm  under  the 
surface  of  the  amber.  Due  to  the  presence  of  insect  fossils  adjacent  to  the  flower, 

SIDA  21  (4):  2087-2092. 200S 
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the  amber  could  not  be  re-polished  further.  l:xamination  and  photographs  were 

made  with  a  Nikon  stereoscopic  microscope  SMZ-10  R  at  80x  and  a  beica  Wild 
M3Z  stereoscopic  microscope  at  400x.  Pollen  grains  \n  the  amber  adjacent  to 

the  I  lower  were  photographed  with  a  Nikon  Optiphot  microscope  at  600x. 

Amber  Irom  Burma  occurs  in  lignitic  seams  in  sandstone-limestone  de- 
posits m  the  Hukawng  Valley,  southwest  of  Maingkhwan  in  the  state  of  Kachin 

(26°20'N,  Q6°3b'F).  Nuclear  magnetic  resonance  (N  M  R)  spectra  of  amber  samples 
taken  Irom  the  same  locality  as  the  fossils  indicated  an  araucarian  (possibly 

Agafli/s)  source  of  the  amber  (Lambert  &  Wu,  unpublished  data,  2002). 

Palynomorphs  Irom  the  amber  beds  where  the  fossil  originated  hax'C  been  as- 

signed to  the  Upper  Albian  of  the  Rarly  Cretaceous  (Q7-110  million  years  ago) 
(Cruickshank  &  Ko  2003);  however,  since  the  amber  is  secondarily  deposited, 
the  age  could  be  older 

DllSCRWTlON 

The  flower  is  approximately  f  nnn  in  diameter.  The  conspicuous  anthers  are 

situated  in  a  whorl  at  the  edge  of  the  receptacle.  Since  the  flower  is  funnel- 
shaped,  it  was  dillicult  to  obtain  a  photo  from  the  top  with  all  its  features  in 

locus.  Pollen  grains  attached  to  the  anthers  and  tepals  and  in  the  amber  adja- 
cent to  the  I  lower  indicate  that  the  I  lower  was  m  anthesis  when  it  entered  the 

resin.  The  pollen  grains  illustrated  here  arc  considered  to  have  originated  from 

the  flower  since  1)  they  are  the  same  size  as  those  on  the  anthers,  2)  they  are 

adjacent  to  the  flower,  and  3)  a  search  through  the  rest  of  the  amber  matrix  did 

not  reveal  any  grains  similar  to  those  adjacent  to  the  flower. 

Palaeoanihella  Poinar  &r  Chambers,  gen,  nov  Type spij  iiis: Paiaeoanthdia  huangii Poinar 
iSr  CiambLTs,  sp,  nov. 

Unisexual;  staminate  Mowers  small,  actinomorphic,  perianth  cup-shaped, 
united,  bearing  8  lobes  (tepals)  arranged  in  one  series;  tepals  connate  below, 

separate  above,  low,  rounded  at  tip;  receptacle  bearing  8  equal,  subsessile  sta- 
mens in  a  single  whorl;  stamens  unappendaged,  alternating  with  tepals;  anthers 

4-  locLilar,  opennig  lengthwise  by  marginal  slits;  pistillate  flowers  unknown. 

Palaeoanihella  huangii  Poinar  &  Chambers,  sp.  no\'.  (Figs.  1-2).  '['xri-.  MYANMAR 
iliWRMA):  K.AClllN:  northcni  Nh'anmar,  Amber  mine  iii  the  Hukawng  Vallev.  SW  oi 

Maingkhwan,  (2b°20'N.  %"3(VE).  Jul  2004,  C/iu/liini;  Ciroiiii  tUtan^.  Hi(rinc,se-97  (liOl.OT^  P(-: 

male  i'lower  deposited  in  llie  collectHni  oi  ChiaLmg  Grand  1  luang.  Fali.son,  New  Jersey  08820, l)..S.A.). 

Single  slaininate  flower:  dimensions  ol  Q45  f.iiTi  across  shorter  axis  and  1094 

|,im  across  longer  axis  (the  difference  between  the  axes  is  because  the  tepals  on 

one  axis  have  been  eaten  by  an  herbivorous  insect);  perianth  cup-shaped,  34 

|.im  long,  externally  hispidulous;  stamen  length,  270-338  (.im;  stamens 

subsessile,  the  lour  visible  filaments  ranging  from  27-40  \Jim  in  length;  anthers 

270-338  |.im  in  length,  basil ixed,  opening  by  lateral  slits;  center  of  receptacle 
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Fig.  1.  A.  Palaeoanthella  buangii  in  Burmese  amber.  Scale  bar  =  217  jim.  Arrow  shows  a  complete  tepal;  arrowhead 

shows  tepal  damaged  by  a  micro-herbivore.  B.  Two  pollen  grains  adjacent  to  P.  huangii.  Scale  bar  =  15  |.im.  C.  Single 

pollen  grain  adjacent  to  P.  huangii.  Scale  bar  =  15  f.im. 
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Fig.  2.  Partly  reconstructed  flower  of  Palaeoanthella  huangii  in  Burmese  amber.  Scale  bar  =  500  ̂ m. 

lilled  with  spongy  tissue;  pollen  grains  inaperturate,  nearly  spherical,  17-20 
l-im  in  diameter,  exmc  finely  ridged  and  grooved. 

Etymolo;^}'— Genus  name  from  thie  Greek  '"palaios"  for  ancient,  old,  the  Greek 

"anthos"  tor  1  lower  and  -ella  as  a  diminutive  ending  for  small.  Species  named 
alter  Chialang  Grand  Huang,  who  loaned  this  valuable  specimen  for  study. 

DISCUSSION 

It  is  impossible  to  assign  this  flower  to  a  present  day  family  with  certainty.  How- 

ever, it  does  possess  some  characters  [small,  unisexual,  actinomorphic  flowers, 

cup-shaped  monochlamydeous  perianth,  subsessile  stamens,  reduction  in  size 
of  tepals;  lourdocular  anthers  opening  by  2  lateral  longitudinal  slits  (in  stami- 

nate  1  lowers  with  a  relatively  open  floral  cup)]found  in  the  family  Monimiaceae 

(Melchior  1964;  Hutchison  1966;  Endress  1980;  Philipson  1986,  1993).  Several 



POINAR  AND  CHAMBERS,  PALAEOANTHELLA  HUANGII,  AN  EARLY  CRETACEOUS  FLOWER  IN  BURMESE  AMBER  2091 

extant  genera  of  the  Monimiaceae  have  similar  features.  Mollincdia  has  uni- 

sexual [lowers  with  a  cup-shaped  (loral  base.  While  there  are  numerous  sta- 

mens in  this  genus,  the  filaments  are  very  short  and  the  anthers  open  length- 
wise by  slits  (Perkins  1901).  Another  genus  is  Kihara  with  small  unisexual 

flowers  m  a  hemispherical  cup  with  8  lobes  arranged  in  4  series,  and  4  sta- 
mens. However  the  anthers  open  by  a  single  apical  slit  (Perkins  1901).  No  extant 

members  of  this  family  have  8  stamens  arranged  in  a  single  whorl,  with  the 

number  ol  stamens  equal  to  the  number  of  tepals  and  more  or  less  alternating 

with  the  tepals. 

Pollen  of  the  Monimiaceae  varies  considerably  in  size  and  shape,  ranging 

from  spherical  to  ellipsoidal  and  from  10  to  50  microns  in  diameter  (Money  et 

al.  1950).  Erdtman  (1966)  describes  the  grains  as  usually  nonaperturate,  2(~-3)- 

sulcate  or  oligofor(aminoid)ate,  tenui-exinous.  The  exine  can  be  thick  or  thin 

and  can  appear  as  granular,  finely  pitted-reticulate,  spinuliferous,  ridged  or 
grooved  (Money  et  al.  1950;  Sampson  1993).  Acolpate  pollen  with  ridged  and 

grooved  exines  similar  to  those  adjacent  to  the  fossil  occurs  in  the  extant  genus 

Tamhounssa  (Money  et  al.  1950). 

It  is  dilficult  to  identify  any  defmcd  structures  m  the  center  oi  the  flower 

that  might  represent  stamen  appendages,  nectaries,  or  vestigial  carpels. 

The  occurrence  of  the  Monimiaceae  in  the  Lower  Cretaceous  would  be  con- 

sistent with  the  primitive  status  ol  this  family  as  determined  by  morphologi- 
cal and  molecular  findings.  Based  on  their  analysis  of  the  plastid  matK  gene 

sequences  of  various  angiosperras,  Hilu  et  al.  (2003)  placed  the  Monimiaceae, 

together  with  the  rest  of  the  Laurales,  i  n  the  intormal  group  eumagnoliids,  which 

together  with  the  Chloranthales  and  monocots,  form  a  sister  group  to  the 

eudicots.  The  separation  of  Monimiaceae  sensu  stricto  from  the  related  tami- 
lies  Siparunaceae,  Goinortegaceae,  and  Atherospermataceae  is  supported  by  the 

molecular  studies  of  Renner  (1999j  based  on  data  from  six  plastid  genome  re- 

gions. The  Monimiaceae  occur  in  warm  temperate  to  tropical  areas  of  the  south- 
ern hemisphere  and  enter  the  Eurasian  mainland  m  Malaysia  and  Thailand. 

There  are  no  records  of  this  family  in  Burma  today. 

The  chewed  tepals  on  P  huangii  are  evidence  oi  herbaceous  insect  activity, 

possibly  by  a  beetle  or  moth  larva.  The  tip  of  one  of  the  anthers  also  shows  bite 

marks,  indicating  indiscriminate  f  eedi  ng  on  flower  parts.  The  disturbance  caused 

by  the  herbivore  could  have  dislodged  the  flower  and  caused  it  to  fall  in  the  resin. 

Several  insects  groups  appear  to  be  involved  in  the  pollination  of  members 

of  the  Monimiaceae.  A  species  of  thrips  {Thrips setipennis)  was  reported  as  the 

sole  pollinator  of  Wilkiea  huegehana  in  an  Australian  subtropical  rainforest,  with 

both  male  and  female  flowers  serving  as  brood  sites  for  thrip  larvae  (Williams 

et  al.  2001).  In  Ecuador,  members  of  the  genus  Siparuna  are  pollinated  by  gall 

midges  of  the  family  Cecidomyiidae.  These  insects  deposit  their  eggs  in  the  male 

flowers  where  the  larvae  presumably  leed  on  the  tissues  (Fell  1992).  Both  gall 
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midgcsand  thrips  occur  in  Burmese  amber  and  reprcsentativcsol  these  groups 

could  have  polhnatcd  P.  huangii.  A  gall  midge  is  preserved  near  the  lossil  flower 

Since  the  amber  mines  are  located  on  the  Burma  Plate,  which  is  part  ol 

Laurasia  (Mitchell  1993),  P.  Inuint^/i  can  be  considered  ol  Old  Wodd  origin. 
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A  NEW  COMBINATION  IN  STENOTUS  (ASTERACEAE) 
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A  new  combination  is  necessitated  by  the  lorthcoming  treatment  ol  tlic  genus 

Stenotus  Nutt.  (Asteraceac)  lor  the  Flora  of  North  America. 

The  combination  Stenotus  lanuginosus  (A.  Gray)  Greene  var  andersonii 

(Rydb.)  was  attributed  to  H.M.  Hall  by  Kartesz  a994a,  1994b),  and  has  been 

perpetuated  in  other  publications  (International  Plant  Names  Index  2004; 

USDA,  NRCS  2004).  However,  Halls  combinations  were  published  as  subspe- 
cies in  the  genus  Haplopappus Cass.,  not  varieties  in  Stenotus.  Recent  treatments, 

including  the  one  prepared  by  the  present  author  tor  a  lorthcoming  volume  of 

the  Flora  of  North  America  project,  have  regarded  North  American  sections  of 

Haplopappus  sensu  Hall  as  distinct  genera.  Therefore,  a  new  combination  lor 

this  well-marked  taxon  is  necessitated. 

Stenotus  lanuginosus  (A.  Gray)  Greene  var  andersonii  (Rydb.)  C.A.  Morse,  comb. 

nOV  Slcnolits  andci'sonii  Rydb.,  Bull.  Torrcy  Bot.  Club  27:615.  1^)00.  Aplopapims  inulcisouii 
Blank.,  Montana  Coll.  Agric.  Sci.  Stud.,  Bot.  1:100. 1905.  Haplopappus  ianiiginosusssp.  andersonii 

H.M.  Hall,  Publ.  Carnegie  Inst.  Wash.  389:172. 1928,  Haplopappus  lanuginosus  var.  andersonii 

Cronc|uist,  Univ.  Wash.  Publ.  Biol.  17(5):219. 1955.  TVPE:  U.S.A.  MoNT.ANA:  Belt  Mountains,  1886, 

Anderson  .}561  (hoi.OTYPI-:  NY,  UC  |fragmcnt|!) 

Toneslus  linearis  A.  Nelson  &J,[i  Macbr.,  Bol.  Gaz.  56:478.  1913.  Tvri::  U.S.A.  Idaho:  Payette  Na- 

tional Forest,  1912,  G.il  Mainsj.V.-6  Cholotyph:  RM!;  ISOTYPE:  RM!). 
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Boc^K  Rhview 

E.G.  BoBROv  and  N.N.  Tzvi-i.hv  (eds.)  Stanw  ̂ \  G.  Siii-tlfr  (General  Scicnrilic  ed.). 

2004  Flora  of  the  USSR:  Alphabetical  Indexes  to  Volumes  I-XXX  (trans 

lared  Irom  Russian).  (ISBN  not  gix'cn).  Smithsonian  Institution  Libraries, 

Washington,  D.C.  $99.50  (hbk.),  241  pp.,  2  maps,  6  1/4"  x  9  1/2". 

"The  Alphabciical  Indexes  are  cumulative  indexes  to  all  30  \-nlumes  o\  the  hloni  oj  the  USSR  ami 

together  const  uute  the  thn-t\'-tirst  and  Imal  volume  ol  this  monumental  work.  This  vohi me  consists 
mainly  ol  sepaiatc  indexes  to  the  scieniilic  (.Latin)  names  ol  (1)  the  lamiliesand  (2)  the  genera  and 

species  in  the  Mora,  but  it  also  includes  a  list  or  mdex  of  the  authors  of  the  Latin  names,  alphabetized 

b\'  the  stanthud  abbre\'iations  used  lor  them  m  the  text,  and  summaries  ol  other  commonly  used 

abbreviations'"  llnun  ilie  .Scientific  Editor's  Preface),  Synonym.s  [or  genera  are  included  but  not  lor 

species.  Two  maps  are  at  the  very  back:  "Floristic  regions  ol  the  I'SSR"  (a  loldout)  and  "Regions  used 

to  indicate  general  distributions  of  species  m  the  'Flora  ol  the  USSR  ," 

The  whole  set  (m  Russian)  was  ■"initiated  under  the  super \'ision  and  chiel  etlitorshi[iof  Acatle- 

mician  \'L,  Koniaro\-,"  The  original  publications  were  i.ssued  K)H-1960;  iinglish  translations  appeared 
l%8-2002,  begun  by  the  Israel  Program  tor  Scientific  Translations  and  finished  by  the  .Amerind  I'tib- 
hshmgC.o,  in  New  Delhi,  The  .Asteraceac.  recognized  by  some  as  highly  significant,  are  published  as 

\-olumes  25  through  30;  they  are  now  complemented  b\-  a  treatment  (translated  to  Lnglishj  ol  the 

lamily  lor  the  "l-loyaoj  Kii.'-.ski:  "Fhe  FTiropean  part  and  bordering  regions"  (vols.  VII  m  2002  and  VIII 

in  200  3).  It  is  extreme  1\'  uselul  to  haw  an  Fnglish -readable  flora  for  this  huge  part  of  the  earth,  I-'hua 
l:uii'jH\i  aiKJ  \arious  detailed  treatments  lor  .Australia  arc  generally  comparable,  but  these  are  only 

now  being.ipproached  m  kind  by  (he  t'Uirn  oj  Chiun  and  I'loidoj  Noitli  Amcriui  {north  oj  Mexico) — 
Cu\  NisomJiotiUiudl  Rc\canh  lii\tit}tlc  oj  Icxas,  50'-)  I'cain  Sticci.  l'\nl  Woith.  1  \76J02--i060.  VS.  A. 
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ABSTRACT 

A  grass  spikelet  with  a  cylindricaK  sigmoidal,  uncinate  tloret  in  Dominican  amber  is  described  as 

the  new  species  Pharus  primuncinatus  Judz.  &  Poinar  (Poaceae:  Pharoideae:  Phareae).  The  fossil  can 

be  distinguished  from  all  extant  members  of  the  genus  by  the  small  C-).*-)  mm  long),  curved  female 
floret;  relatively  short  glumes;  and  the  uncinate  portion  of  the  floret  extending  downwards  to  the 

middle  or  slightly  below  the  middle  of  the  lemma.  The  closest  extant  relative  may  be  the  Mesoameri- 
can  P.  mczii.  This  is  the  earliest  record  of  a  fossil  grass  that  can  be  assigned  to  an  extant  genus;  the 

earliest  record  ol  a  member  oi  the  basal  subfamily  Pharoideae:  and  the  only  known  fossil  Pharus 

spikelet. 

Khy  words:  fossil  grass,  Pharus,  P.  lalijolius.  P.  mezu,  P  priinuncinalus,  Poaceae,  Pharoideae,  Phareae, 
Dominican  amber 

RESUMHN 

f:n  base  a  una  espiguilla  fosil  con  un  [  losculo  cilindrico,  sigmoide  y  uncinado  se  describe  una  nue\'a 
especie,  Pharus  primuncinatus  Judz.  &  Poinar  (Poaceae:  Pharoideae:  Phareae),  del  ambar  de  la 

Republica  Dominicana.  Se  dilerencia  de  todas  las  espccies  del  genero  cxistentes  por  su  espiguilla 

pistilada  pequena  (9.9  mm  de  largo);  1  losculo  pistilado  curvado;  glumas  relativamente  cortas;  y  la 

porcion  uncinada  del  lema  extendida  de  la  mitad  hasta  el  apice.  La  espccic  cxistente  mas  relacionada 

es  posiblemente  P.  mezii  de  America  Central.  Este  es  el  registro  mas  antiguo  de  una  graminca  fosil 

que  puede  asignarse  a  un  genero  existente;  el  registro  mas  antiguo  del  miembro  de  la  sublamilia 

Pharoideae;  y  el  imico  fosil  de  una  espiguilla  de  Pharus. 

INTRODUCTION 

Grass  fossils  are  rare.  Those  that  have  been  reported  mostly  occur  in  sedimen- 
tary deposits  and  their  identification  at  the  generic  level  is  problematic.  How- 
ever, amber  has  remarkable  preservative  qualities  for  both  plant  and  animal  fos- 

sils (Poinar  1992)  and  a  number  of  angiosperm  remains  identifiable  to  extant 

genera  occur  in  Dominican  Republic  amber  (Poinar  &  Poinar  1999).  Domini- 
can amber  originated  from  resin  of  the  extinct  tree,  Hymenaea  protera  Poinar 

(Legummosae:  Caesalpinioideae)  that  thrived  some  20-40  million  years  ago  in 
Hispaniola  (Poinar  1991;  Poinar  &  Poinar  1999).  One  especially  interesting  fos- 

sil in  this  amber  was  a  spikelet  belonging  to  the  grass  genus  Pharus  P.  Browne 
which  was  associated  with  mammalian  hair  (Poinar  &  Columbus  1992). 

SIDA  21(4):  2095-2103. 2005 
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Pharus  was  long  placed  in  the  Bambusoideae  (Judziewicz  1987;  Watson  &r 
Dallwitz  1992),  but  recent  molecular  evidence  indicates  that  it  is  much  more 

basal  than  the  bamboos  and  indeed  is  the  second  earliest-diverging  basal  clade 

in  the  Poaceae  (Clark  &  Judziewicz  1996;  Judziewicz  et  al.  1999;  Grass  Phylog- 
eny  Worknig  Group  2001). 

Daghlian  (1981)  considered  at  least  11  reported  macrok^ssils  as  true  fossil 

grasses  but  cautioned  against  assigning  fossil  pollen  grains  to  the  Poaceae  since 

other  members  ol  the  Poales  have  simdar  pollen  types,  hi  his  review  of 

paleoagrostology,  Thomasson  (1987)  hsted  11  published  reports  of  fossil  grasses, 

but  determined  only  three  ol  these  to  be  undoubted  representatives  of  the 

Poaceae.  While  the  oldest-known  unequivocal  fossil  grass  is  Irom  the  Paleocene/ 

Eocene  boundary  in  Tennessee  (Crepet  &  Feldman  1991),  bambusoid-like  mono- 
cots  extend  back  into  the  Early  Cretaceous  (Poinar  2004),  thus  the  origin  of  the 

tamily  may  be  quite  ancient.  The  present  study  describes  the  fossil  female  Pharus 

spikelet  reported  earlier  (Poinar  &  Columbus  1992). 

MATFRIAI.S  AND  MF.THODS 

The  small  triangular  piece  ol  amber  (7  gm,  37  mm  longest  length  x  25  mm 

longest  width,  15  mm  thick)containing  the  fossil  came  Irom  La  Toca  mine,  situ- 
ated between  Santiago  and  Puerto  Plata  in  the  Cordillera  Septentrional  ol  the 

northern  portion  ol  the  Dominican  Republic.  Dating  of  Dominican  amber  is 

still  controversial  with  the  latest  proposed  age  of  20-15  mya  based  on  foramin- 

ifera  (Iturralde-Vinent  &  MacPhee  1996)  and  the  earliest  as  45-30  mya  based 
on  coccoliths  (Cepek  in  Schlee  1999).  A  range  of  ages  lor  Dominican  amber  may 

be  likely  since  the  amber  fossils  are  associated  with  turbiditic  sandstones  ol 

the  Upper  Eocene  to  Lower  Miocene  Mamey  Group  (Draper  ct  al.  1994).  Domini- 

can amber  is  secondarily  deposited  in  sedimentary  rocks,  which  makes  a  deli- 
nitc  age  determination  dilticult  (Poinar  &  Mastalcrz  2000).  Observations  and 

photographs  were  made  with  a  Nikon  stereoscopic  microscope  SMZ-10  R  and 
Nikon  Optiphot  TM  at  magnifications  up  to  600x. 

RF.SULTS 

The  lollowmg  characters  ol  the  fossil  place  it  in  the  genus  Phu)  us:  A  single- 
flowered  female  spikelet  with  relatively  short,  glabrous  glumes  and  an  inrolled, 

cylindrical,  tapering,  7-nerved  lemma  covered  with  uncinate  (hooked) 
macrohairs. 

Order  Poales,  Family  Poaceae,  Subfamily  Pharoideae  (StapQ  L.G.  Clark  &Judz., 

Tribe  Phareae  Stapf 

Pharus  primuncinatus  Judz.  &  Poinar,  sp.  nov.  (Figs.  1-3).  Tm'h:  DOMINICAN  RH- 
I\'BL1C:  La  Toca  amber  iniiu-  locaied  between  Santiago  and  Puerto  I'lata  in  the  Cordillera 
Septentrional  ol  the  mirthcrn  portion  ot  the  Oominican  Republic.  A  iemale  .spikelet  depos- 



POINAR  AND  JUDZIEWICZ,  PHARUS  PRIMUNCINATUS,  A  NEW  GRASS  SPECIES  IN  DOMINICAN  AMBER 2097 

r 

ii  1 

Fig.  1 .  Spikelet  of  Pharus primuncinatus  in  Dominican  amber.  Bar  =  860  (im. 
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Figs.  2-S.  Pharus primuncinatusin  Dominican  amber  (elongate  strands  in  all  photos  are  segments  of  mammalian  hair). 

2.  Tip  of  lemma  showing  bearded  portion  (delineated  with  arrows)  covered  with  uncinate  macrohairs.  Bar  =  36  |.im.  3. 

Upper  portion  of  lemma  showing  range  in  size  of  uncinate  macrohairs.  Bar  =  278  |nm.4.  Lower  portion  of  lemma  and 

two  glumes  (arrows).  Note  papillose  surface  of  lemma.  Bar  =  450  j^im.  5.  Detail  of  uncinate  macrohairs.  Note  one  strand 

of  mammalian  hair  (arrow)  enclosed  by  the  plant  macrohairs.  Bar  =  56  |.im. 
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ited  m  the  George  Pomar  amber  collection  (accession  #  M-1-4)  maintained  at  Oregon  State 
University,  Corvallis,  OR  97331, 

Fossil  female  spikelet  9.9  mm  long  (without  pedicel)  and  2.3  mm  wide  sub- 
tended by  a  short  pedicel  (0.93  mm  long),  consisting  of  two  glumes  and  a  single 

floret.  First  glume  5.2  mm  long;  second  glume  3.3  mm  long  (the  tip  bent  back 

and  could  have  been  damaged,  thus  it  may  have  been  longer);  lemma  approxi- 
mately twice  the  length  of  the  glumes,  somewhat  sigmoid,  tapered  apically  into 

a  beak,  7-nerved,  with  strongly  inroUed  margins;  with  a  discrete  area,  begin- 
ning approximately  2/5  from  the  base  of  the  lemma  and  extending  all  the  way 

to  the  tip,  densely  covered  with  uncinate  macrohairs,  the  hairs  extending  from 
the  tip  1/3  of  the  length  of  the  lemma  on  the  ventral  side  (3.5  mm  from  apex), 
but  over  half  the  length  of  the  lemma  (5.4  mm  from  the  apex)  on  the  dorsal 

side;  macrohairs  0.22-0.56  mm  in  length;  basal  portion  of  the  lemma  covered 
with  numerous  small  papillae  (Fig.  4). 

Currently,  seven  extant  species  of  Vharus  are  recognized;  they  range  from 
Mexico  and  Florida  to  Argentina  and  Uruguay.  Using  the  keys  provided  by 
Judziewicz  (1987, 1991),  the  fossil  falls  into  a  group  of  three  species  with  curved 
to  sigmoid  female  lemmas:  P  latijolius  L.,  P.  mezii  Prodoehl,  and  P.  \iitatus  Lem. 

Pharus  vittatus  has  female  lemmas  19-26  mm  long,  much  longer  than  those  of 
the  fossil,  which  has  a  mature  lemma  9.9  mm  long.  The  extant  species  P  latijolius 

and  P  mezii  (Table  1,  Fig.  6)  have  smaller  female  spikelets  than  P  vittatus,  but 
the  floret  (9.9  mm  long  and  2.3  mm  wide)  and  first  glume  (5.2  mm  long)  of  P 

primuncinatus  are  significantly  shorter  yet  wider  than  those  of  P  latijolius  [flo- 
rets (12-)13-17('-19)  mm  long,  1-2.3  mm  wide,  first  glume  9-13  mm  longl  and  P. 

mezii  [florets  10.5-13.5  mm  long,  0.9-T8  mm  wide,  first  glume  5.3-7.3(-8)  mm 
long].  Also,  the  female  floret  of  the  fossil  is  bearded  with  uncinate  macrohairs 
over  the  majority  of  its  exposed  (i.e.,  not  covered  by  the  glumes)  surface,  while 
in  P.  latijolius  and  P  mezii  the  beard  is  restricted  to  the  apex  of  the  floret  (Fig.  6). 

Etymology— The  specific  epithet  primuncinatus  is  from  the  Latin  "first  unci- 
nate one,"  alluding  to  the  first  fossil  record  of  hooked  macrohairs  on  a  spikelet. 

DISCUSSION 

Presently,  four  species  of  Pharus  occur  m  Hispaniola,  including  P.  lappulaceus 

Aubl,  P  latijolius,  P.  parvijolius  Nash,  and  P  virescens  Doell.  Pharus  mezii,  per- 
haps the  closest  relative  of  the  fossil  species,  is  a  Mesoamerican  and  northern 

South  American  species  of  seasonally  dry  forests.  The  morphological  evidence 
does  not  exclude  the  possibility  that  P.  primuncinatus  is  directly  ancestral  to 
both  P  latijolius  and  P  mezii. 

The  manner  by  which  the  female  spikelet  arrived  m  amber  has  already 
been  cited  as  the  first  example  of  epizoochory  in  the  fossil  record  (Poinar  & 
Columbus  1992).  This  condition  is  obvious  from  the  number  of  mammalian 

hairs  associated  with  the  spikelet,  one  of  which  is  still  attached  to  the  lemma 
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Table  1. Comparison  of  Pharus  primunnnatus  to  two  closely  related  species. 

Pharus  latifoliui Pharus  primuncinatus  sp  nov. Pharus  mezii 

Distribution Widespread  in  wet Fossil  (Eocene  to 
Miocene) 

Seasonally  dry  forests, 
forests  in  the from  Hispaniola mostly  along  the 

Neotropics,  including Pacific  coast  from 

Hispaniola Mexico  to  Panama; 

rare  in  dry  forests  of 
Colombia, Venezuela, 

and  Ecuador;  not  in 

the  West  Indies 
Female  floret (12-)13-17(-19) 9.9 10.5-13.5 

length  (mm) 
Female  floret 

1-2.3 
2.3 0.9-1.8 

width  (mm) 

Female  floret: 7.5-12 
4,3 

7.5-10 
Length/width 
ratio 

Female  first  glume 
9-13 5.2 5.3-7. 3(-8.0) 

length  (mm) 

Female  first  glume: 0.6-0.8(-0,9) ca.0.5 
0.5-0.6 

Female  floret 

ratio 

Distribution  of Restricted  to Found  over  most of  the Restricted  to  apical 
uncinate  hairs 

apical  10-20%; exposed  surface 

15-25%; 

on  the  female rarely  sparse  hairs (33-60%) rarely  sparse  hairs 
elsewhere 

by  the  uncinate  macrohairs  (Fig.  5).  These  hairs  were  identified  as  rlie  guard 
hairs  of  a  carnivore  (Poinar  &r  Columbus  1992). 

There  is  circumstantial  evidence  that  many  species  of  mammals  disperse 
the  adhesive  female  florets  of  Pharus  species,  as  attested  by  such  local  common 

names  of  P.  latifolius  and  P  lappulaceus  (Judziewicz  1987: 296-297, 387-388)  as 

1  r uta  de  perro"  Ifruit  of  the  dog]  (Cuba),  "riz  chien''  Idog  rice]  (French  Guiana), 
"alcusa"  [dog  in  Quichua]  (Ecuador),  "barba  de  puma"  and  "barba  de  tigre"  [beard 
of  the  jaguar]  (Peru),  "yagua-arroz  Ijaguar  nee]  (Paraguay),  "barba  de  paca"  ]beard 
of  the  paca,  a  large  rodent]  (Brazil),  and  "barba  de  macuco"  [loeard  of  the  mon- 

key] (several  Brazilian  collections).  The  genus  may  apparently  be  dispersed  by 

birds  as  well;  common  names  include  "pega  polio"  Istick-to-the-chicken]  (Do- 
minican Repubhc),  and  herbarium  specimens  with  feathers  adhering  to  the 

inflorescence  have  been  observed. 

The  present  report  is  the  earliest  record  of  a  fossil  grass  that  can  be  assigned 
to  an  extant  genus,  the  earliest  undoubted  record  of  a  member  of  the  basal  sub- 

family Pharoideae  and  tribe  Phareae,  and  the  only  described  fossil  spikelet  of  a 
member  ol  the  Pharoideae.  In  1986,  the  second  author  also  examined  a  plastic 
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10  mm 

FiG.6.  Spikelet  pairs  of  the  extant  species  Pharuslatifolius  (left)  and  P.  mezii  (right). The  pistillate  spikelets  are  large  and 

curved  and  the  staminate  spikelets  small  and  pedicellate.  Illustration  by  Judziewicz. 
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cast  ot  a  leaf  blade  of  an  undoubtedly  pharoid  grass  (.presumably  Lcptaspis  R. 

Br.,  sister  genus  of  Pharus),  from  mid-Miocene  (12  million  years  old)  volcanic 

ash  northwest  of  Lake  Barmgo,  Kenya  (ca.  1°N,  36°E)  kindly  provided  by  Chris- 
tine Kabuye  and  Bonnie  F.Jacobs;  a  duplicate  cast  is  on  deposit  at  the  Univer- 

sity of  Wisconsin-Madison  herbarium  (Judziewicz  1987;  Clark  &Judziev^acz 
1996). 
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ABSTRACT 

Comparison  of  collections  of  Libertia  colomhiana  (Foster  1939)  from  Colombia,  Ecuador,  and  Peru 

show  that  the  Bolivian  L.  holiviana  (Foster  1946)  cannot  be  upheld  as  a  separate  species.  We  provide 

an  expanded  description  of  L  colomhiana  and  establish  its  range  across  the  Andean  paramo  as  far 

south  as  Bolivia,  noting  the  first  collections  for  Ecuador  and  Peru.  We  also  provide  a  key  to  the  South 

American  species  of  Libertia,  which  also  occurs  in  New  Guinea,  New  Zealand,  and  eastern  Australia 

where  there  are  some  six  species  currently  recognized,  and  possibly  three  more  awaiting  descrip- 
tion, making  a  total  for  the  genus  of  13  species. 

RESUMEN 

Mediante  comparaciones  de  ejemplares  de  Libertia  boliviana  (Foster  1946)  y  L.  colominana  (Foster 

1939)  de  Colombia,  Ecuador  y  Peru  se  propone  que  L.  Inliviana  no  puede  ser  considerada  como  una 

especie  aparte.  Presentamos  una  descripcion  ampliada  de  L.  colombiana  y  determinamos  su  rango de 

distribucion  en  los  paramos  andmos  hasta  el  sur  de  Bolivia,  al  igual  que  las  primeras  colecciones 

para  Ecuador  y  Peru.  Asi  mismo,  incluimos  una  clave  para  las  especies  suramericanas  de  Libertia 

que  tambien  se  distribuyen  en  Nueva  Guinea,  Nueva  Zelanda  y  el  este  de  Australia,  en  donde  se 

reconocen  cerca  de  seis  especies  y  posiblemente  tres  adicionales  que  estan  en  proceso  de  descripcion 

para  un  total  de  13  especies  para  el  genero. 

A  member  of  tribe  Sisyrinchieae  of  Iridaceae  subfamily  Iridoideae  (Goldblatt 
1990),  Libertia  is  one  of  two  genera  of  the  family  with  species  in  Australasia 
and  South  America,  the  other  being  Orthrosanthus  (Goldblatt  &  Henrich  1987; 

Goldblatt  1990).  Li  hertia  is  recognized  mainly  by  the  outer  tepals  being  smaller 
than  the  inner,  and  often  much  smaller,  and  more  or  less  green  while  the  inner 

tepals  are  usually  white,  but  blue  in  L.  sessilijlora.  Like  other  species  of 
Sisyrinchieae,  the  filaments  are  partly  united  and  the  style  divides  at  the  top  of 

the  filament  column  into  three  slender,  diverging  branches.  A  relatively  un- 

specialized  member  of  the  tribe,  Libertia  appears  to  have  no  other  synapomor- 
phies  except  for  a  unique  basic  chromosome  number,  x  =  19  (Goldblatt  &r  Takei 
1997). 

Australasian  species  include  L.  paniculata  (R.  Brown)  Sprengel  and  L. 

pulchella  (R.  Brown)  Sprengel,  in  Australia  and  New  Guinea  and  four  currently 
recognized  in  New  Zealand,  L.grandijlora  (R.  Brown)  Sweet,  L.  ixioides  (Foster 

SIDA21(4):2105-2112.2005 
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f.)  Sprengel,  L.  micrantha  A.  Cunningham,  L.  pcregrinans  Cockayne  et  Allan. 

Three  more  were  recognized  for  New  Zealand  by  Blanchon  (l'^98)  in  an  unpub- 
lished Ph.  D.  thesis,  L.  cranwelliac,  L.  edgariac  and  L,  mooreac.  01  the  14  species 

of  Libert  (6/ described  from  South  America  (Index  Kewensis),  only  five  are  gen- 
erally recognized,  three  in  Chile  (Skottsberg  1928, 1953;  Munoz  L966;  Rodriguez 

&  Marticorena  2000),  and  one  each  for  Bolivia  and  Colombia  (Foster  1939, 1945). 

New  collections  made  in  the  Colombian  paramo  (Cells  2000)  show  that 

Lihertia  is  represented  there  by  one  relatively  uniform  species,  L.  colombunia 
R.C.  Foster  that  was  described  in  1939.  The  lirst  collections  ot  Lihertia  trom 

Ecuador  and  Peru,  made  in  1998  and  1975  respectively,  fall  within  the  range  of 

variation  for  L.  colomhiana.  The  presence  ol  L.  colombiana  in  Ecuador  had  not 

been  established  when Jorgensen  and  Leon-Yanez  (1999)  published  their  check- 
list  of  the  flora  of  Ecuador  and  Lihertia  was  not  included  in  a  checklist  of  the 

flora  of  Peru  (Brako  &  Zarucchi  1993). 

A  second  species,  Li  hcrt  id  /w  I  iviunu,  was  distinguished  from  L.colomhia}]ci 

(and  from  the  closely  related  Chilean  L.  iruocca  Philippi)  by  its  smaller  and 

fewer  flowers  and  in  having  the  filaments  free  to  the  base  (rather  than  partly 

united)  (Foster  1946).  New  collections  Irom  Bolivia  show  that  Fosters  distinc- 

tion was  incorrect.  The  filaments  are  united  in  the  proximal  half  in  the  type 
(Buchtien  701,  GH),  and  in  two  additional  collections  (Table  1).  Morever,  there  is 

no  significant  difference  in  the  size  and  number  of  the  flowers  per  inflores- 
cence unit  in  specimens  1  rom  Bolivia  and  those  from  Colombia  and  Ecuador  In 

lact,  we  can  find  no  character  separating  L.  colomhiana  from  Bolivian  collec- 
tions ol  Lihcrlia  (Table  1).  We  thus  unite  /..  Lolomhiaiiu  and  L.  boliviana.  The 

poor  documentation  of  L.  colomhiana  from  Bolivia  (three  col  lections),  Ecuador 

(one  collection),  and  Peru  (one  collection)  may  indicate  its  rarity  in  these  coun- 
tries or  may  be  due  to  its  inconspicuous  f  lowers.  Until  recently,  there  was  also  a 

paucity  ol  records  Irom  Colombia,  now  remedied  by  specialist  collecting  there. 

The  immediate  relationships  of  Li  hertia  colomhiana  are  evidently  with  the 

Chilean  L.  I  ricocca  which  is  broadly  similar  in  general  appearance,  modest  stat- 
ure, and  flowers  with  long  pedicels.  Lihertia  tricocca  is  readily  distinguished 

by  its  narrower  leaves,  mostly  2-3  mm  wide,  of  firm  texture  with  thickened 
midribs  and  margins,  its  normally  a  smaller  stature,  seldom  exceeding  20  cm, 

and  short  rhizome  to  2  cm  long.  Flowers  of  L.  tricocca  also  have  shorter  inner 

tepals,  ca.  4.5  mm  long,  and  the  fifaments  united  for  ca.  one  fourth  their  length 

(versus  inner  tepals  6.5-7  mm  fong  and  filaments  united  for  about  half  their 
length  in  L.  colomhiana). 

The  remaining  species  of  South  American  Lihertia  are  the  robust,  large- 

f  lowered  plant  known  as  L.  c'hilcfisis(Molina)  Gunckel  (also  known  by  the  later 
name  L.formosa  Graham)  and  the  remarkable  L.  sessiliflora  (Poepp.)  Skottsb. 

(syn.  L.  cacrule:icens  Kunth  &  Bouche).  This  last  species  has  blue  flowers  borne 
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Table  1 .  Comparison  of  quantitative  characteristics  of  Libertia  colombiana  and  L.  boliviano. 

Character L.  colombiana L  boliviana 

Height 

Rhizome  length 

Cauline  ieaves 

Flowering  stem  length 

Cauline  leaves 

Peduncles  (of  rhipidia) 

Rhipidial  spathe  length 

Pedicel  length 

Flowers  per  rhipidium 

Color  flowers 

Outer  tepal  length 

Inner  tepal  length 

Filament  length 

Anthers 

Ovary 

Style 

Style  branch  length 

Capsule 

Seed  length 

20-40  cm 

(2)5-18cm 
6.5-28  cm  X  3-6  mm 

17-34  cm 

2.7-1 1  cm  X  1-3  mm 
2-4.5  cm  X  1  mm 

Outer  9   13  mm 

nner  6-10  mm 

(0.3-)1.2-2cm 2-3(-4) 

white 

4  mm 
7  mm 

^2  mm,  united  in  lower  half 

1.1-1.3  mm,  subasifixed 

1-2.5  X  1.5-2.8  mm 

0.8  mm 

2  mm 

4  X  4-4.5  mm 

1  mm 

30-39  cm 

7.5-9  cm 

10-26.5  cm  X  4-5  mm 
10-15cm 

6  cm  X  2  mm 
2-4.5  cm  X  1  mm 

Outer  7-9  mm 

Inner  6-7  mm 
0.7-2.5  cm 

2-3 
white 

3.8-4  mm 

6.5  mm 

2  mm,  united  in  lower  half 

1  mm,  subasifixed 
2.3  X  2.2  mm 

1  mm 

2  mm 
4X5  mm 

1  mm 

in  sessile  rhipidia  (the  cymose  inflorescence  units  of  many  Iridaceae)  on  a 

straight,  unbranched  flowering  stem. 

We  include  an  emended  description  of  Lihcrtia  colombiana  below,  a  key  to 

the  South  American  species,  and  outline  the  complex  synonymy  of  the  South 

American  species  following  Rodriguez  and  Marticorena  (2000). 

Libertia  colombiana  R.C.  Foster,  Contr  Gray  Herb.  127:44.  1938.  (Fig.  l).  Type: 

COLOMBIA;  Risaralda  ("CaldasO.  rio  San  Rafael,  abajo  del  Cerro  Tatama,  2600-2800  m,  7  Sep 
1922,  Penndl  103.57 (llQl.OTYPE:  GH!;  isOTvrH:  NY!). 

Lihcrtia  boliviana  R.C.  Foster,  Contr.  Gray  Herb.  161:4. 1946,  syn.  nov  Typh:  BOLIVIA:  La  Paz,  Region 
Andina,  3200  m,  Nov  1910,  O. /JudKicn  70l(ii(,)LOTYPB:GH!). 

Evergreen,  often  tufted  herb  20-40  cm  high,  with  a  creeping  rhizome  up  to  18 

cm  long.  Leaves  6.5-28  cm  x  3-6  mm,  in  two  ranks,  sword-shaped,  apex  attenu- 

ate, the  margins  ciliate,  sometimes  conspicuously  so  toward  the  apex.  Flower- 

ingstem  10-34  cm  long,  subterete.  usually  branched,  bearing  caulme  leaves 

progressively  smaller  above,  2.7-11  cm  long.  Inflorescences  rhipidia,  terminal 

on  the  main  and  secondary  branches,  or  sessile  in  axils  of  branches  2-4.5  cm 

long,  2-4-f  lowered;  spathes  subequal,  the  outer  7-13  x  0.4-2  mm,  slightly  longer 

than  the  inner  (5-10  x  0,4  mm),  lanceolate,  apex  slightly  curvate,  with  mar- 

ginal cilia  conspicuous  toward  the  apex.  Flowers  on  pedicels  mostly  12-25  mm 
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2  mm 

Fig  J. i;6e/-fraco/om6/an(7  R.C.Foster.  A.  Habit.  B.  Detail  of  leaf.  C.  Stamens  and  style  branches. D.  Inner  tepaI.E.  Side  view 
of  outer  tepal.  F.  Capsule.  G.  Seed.  {Idrobo  3991). 
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long,  well  exserted  from  the  spathes,  subtended  by  a  bract  1-6  mm  long,  white; 

tepals  unequal,  the  outer  whorl  smaller  than  the  inner,  basally  connate  for  0.3- 
0.5  mm,  the  outer  3.8-4  x  2.2  mm,  elliptical-oblong,  obtuse,  cucuUate,  vena- 

tion acrodromus-parallelodromous,  with  5  veins  conspicuous,  the  inner  6.5-7 
X  3-3.2  mm,  spathulate-ovate,  obtuse,  venation  dendroid.  Filaments  1.8-2  mm 

long,  partially  united  in  the  lower  half  for  0.8-1  mm;  anthers  subasifixed,  1-1.3 
mm  long.  Ovary  1-2.5  mm  long  x  1.5-2.8  mm  diameter,  spheroidal  to  elHpsoid; 
style  dividing  just  beyond  the  top  ot  the  filament  column  into  three  branches, 

each  2  mm  long,  terminally  stigmatic.  Capsules  3-4  x  4-5  mm,  subglobose, 
borne  on  pedicels  1.5-3  cm  long;  seeds  ca.  36  in  each  capsule,  1  mm  long,  rounded, 
surface  rugose,  reddish  brown. 

Distribution.— Andean  southern  America  mainly  in  paramo,  2200-3900 
m,  fairly  common  in  Colombia  in  the  Vertiente  Caucana,  Vertiente 

Magdalenense,  and  Vertiente  Occidental,  and  evidently  local  and  rare  in  Ecua- 
dor, Peru,  and  Bolivia. 

Additional  specimens  examined:  BOLIVIA.  La  Paz:  provmcia  Nor  Yungas,  4.7  km  al  NE  (abajo)  de 

Chuspipata,16°17'S-67°47'W,  2800  m,  11  Nov  1Q87,  So/omon  J  J7343  (MO);  provmcia  Sud  Yungas.  1.3 
km  al  oeste  de  Unduavi,  16°18'S  -  67°55'W,  3400  m,  12  Nov  1987,  Solomon.].  I74I8(MO).  COLOMBIA. 

Antioquia:  Abriaqui,  Parque  National  Natural  i^as  Orquideas,  6°37'2  N  -  76°18.2  W,  29  Abr  IQQO, 
Ramirez.]. 3844(MEDEL);  Andes,  vereda  La Siria, 6°37,2 N  ̂ 76n8.2  W, 2200  m, 03 Mar  1995, Schuhcz. 
D.  4J60  (MEDEL).  Cauca:  Paez.  Cordillera  central,  cabeceras  del  rio  Palo,  quebrada  del  rio  Lopez  y 

quebrada  del  Duende,  2°57,3'N  -  76°9.45' W.  3400-3450  m,  03  Die  1944,  Cualrecasas  18944  (GH,  VALLE); 

Inza,  alrededores  de  la  I.aguna  de  Cusiyaco.  2°33'N  -  76°12'W,  3017  m,  07  Oct  1951,  Idrobo  5991  (COL). 

Quindio:  Genova,  Camino  fmca  Servia-Valle  Chiquito,  4=13'N  -  75°48'W,  2700-3900  m,  16  Jul  1990, 

Vckz.  M.  2086  (HUQ);  Genova,  Vereda  alto  San  Juan,  fmca  La  Caucasia,  paramo,  4°13'N  -  75°48W, 

3200-3500  m,  15 Die  1995,  Ve iez, M.  6534  (H UQ).  Risaralda:  Santuario, Cerro Tatama,  5°2.6'N  -  76°3.4'W, 
3200-3400  m,  08  Sep  1922,  Pennell  10474  (Gl  I);  Santuario,  Vereda  Las  Colonias,  400  m  arriba  del 

campamento,  5°2.6'N  -  76°3.4'W,  2910  m,  02  Feb  1983,  Torres  W95  (COL).  Tolima:  Ibague,  Parque  Na- 
cional  Natural  los  Ncvados,  parte  alta  del  rio  Toche,  principalmentc  en  la  margen  derecha  del  rio, 

4°36'N  -  75=^23^,  3200  m,  29Jun  1985,  Barhosa.  C.  3556  (FMB);  Ibague,  corregimientode Juntas,  laldas 

del  Nevado  del  Tolima,  del  Rancho  hacia  la  Cueva,  4°36'N  -  75°23'W,  2900-3100  m,  08  Ago  1975, 

Jaramillo  5122  (COL).  Vallc:  Jamundi,  Los  Farallones  de  Call,  cerca  a  las  cuevas  de  los  Osos,  3°9.3'N  - 
76°50'W,  3600  m,  26  Ago  1991,  Calderon  44A  (COL).  ECUADOR.Tunguragua:  Banos  Canton,  Parque 

Nacional  Llanganates,  faldas  del  Cerro  Negro,  valle  de  Los  Erailejones,  0P10'S-78°15'W,  3500  m,  11 
Oct  1998,  Vargas  H.  et  al  2738  (MO).  PERU.  Cuzco:  near  Machu  Picchu,  along  old  Inca  path  to  Cuzco, 
Decl975,  Rajui  .s(?i.s.n.(K). 

REVISED  KEY  TO  LIBERTIA  IN  SOUTH  AMERICA 

1.   Flowers  pale  blue,  sessile  or  with  short  pedicels  less  than  3  mm  long;  ovary  ca.  4 

mm  long;  capsules  ellipsoid,  7-10  x  5-6  mm   L.  sessiliflora 

1.  Flowers  white,  outer  tepals  green  at  least  outside,  pedicels  (7-)10-  25  mm  long; 

ovary  1  -2.5  mm  long;  capsules  subglobose,  2-4  X  2-5  mm. 

2.  Stem  more  or  less  straight,  with  rhipidia  sessile  except  the  terminal;  flowers  4- 
10  per  rhipidiutTi;  inner  tepals  10  x  6.5  mm;  filaments  6  mm  long,  anthers  2.5 

mm  long;  style  branches  5  mm  long     L.  chilensis 

Z  Stem  flexuose,  rhipidia  pedicellate  except  in  axils  of  branches;  flowers  2-4  per 
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rhipidium;  inner  tepals  4.5-7  x  ca.  3  mm;  filaments  1 .8-2.5  mm  long,  anthers 

1-1.3  mm  long;  style  branches  2(-3)  mm  long. 

3,  Plants  less  than  20  cm  high;  creeping  rhizome  up  to  2  cm  long;  leaves  1-3 

mm  wide,  firm-textured  with  thickened  midribs  and  margins;  inner  tepals  4.5 

mm  long;filaments  united  for  ca. one  fourth  their  length;capsules  2  x  3  mm 

  L.  tricocca 

3.  Plants  20-40  cm  high;  creeping  rhizome  (2-)5-18  cm  long;  leaves  3-6  mm 

wide,  without  thickened  midribs  and  margins;  inner  lepals  6.5-7  mm  long; 

filaments  united  for  ca.  half  their  length;  capsules  4  x  4-5  mm    L.  colombiana 

SYNONYMY  OF  THC  SOUTH  AMERICAN  SPHCIES 

(eXCLUDINC,  LIBER!  lA  COLOMBIAN a) 

I.  Liberlia  chilensis  (Mtilina)  Gunckel,  Rev.  Chil.  I  list.  Nat.  31:87. 1927.  Strumuiia 

( fiilciisis  Molina,  Sat;j;.  Stor.  Nat,  Chili  ed.  2:130.  1810.  TVPH:  unknown-the  identity  ol  the 

h.isioin'in  IS  convincingly  demonstrated  b\'  Ciunckel  (1927)  to  be  the  plant  better  known  as 

/   jonnosd  li.Cnah.  based  on  an  analysis  ol  tlu'  protologue. 

Lihc I  tuijonnoMi  R.Gn\h..  ixlmb.  N.  Idiil. J  1833:383.  Oct  1833.  TvPi;:  CI  IILH  [as Chili,  Cape  Horn]: 

imported  b\'  j.  Anderson  LUid  cultl\'ated  first  at  the  (ilaj^ion  Nursery,  i_ondon,  and  then  m 

Edinburgh,  Scotland;  no  preserved  specimen  known.  Illustrations  |iublishcd  in  Edwards's 
Botanical  Register  (Lindley  1833)  and  in  Cuniss  Botanical  Magazine  (Graham  1834)  serve  to 

identify  the  species  and  may  be  regarded  as  type  material  as  they  were  grown  from  the  same 

stock  originally  collected  in  Chile  and  culti\'ated  in  London  aiul  then  in  hdinburgh.  Accord- 
ing to  l_indlcy  (1833)  the  |ilants  were  ccillected  by  J.  Anderson  on  the  coast  ol  Chiloe  Island. 

We  designate  the  illustration  m  C.urtis's  Botanical  Magazine  as  lectotype. 
Lihcilid  cnisMi  R  t;iah,,  lidmh.  N.  Phil.  1.  1833:583.  Oct.  1833.  Typi::  CI  Ill.E  [as  Chili,  Cape  Horn]: 

nnportetl  b\-  |  Anderson  and  cultiwUeLl  lii'st  at  the  Clapton  Nursery,  London,  and  then  in 
L.tlinburgh,  Scotland;  known  only  I  rom  the  description, 

Lil)cMiaelet;(in.sPocpp,,  Fragm  Syn  PI  C^hil.  3. 1833.  Rotfrl)cclfgan.s(Poepp.)Steud.  in  Lechlec  Pi. 

Chil.  E.xsiccno.  56*-).  comb,  mvalnon  publ.  TVPI-.:  CHILE:  near  Valdivia,  without  date,  Lccblcr 
,VM.  (ISc^TYPH:  K). 

it  I'll  till  \;^randil'lo>-a  Phil .  Bot.Zcit  14  648. 1856,  nom.  illeg,  non  L.gramiif  lord  (R.Br.)  Sweet,  I  Ion. 
Brii.  l:4'-)8.  1826.  Tvpi::  C  il  llLF:juan  Fernandez,  collector  and  date  nor  known  (iSCiTYPH:  SCiO). 

Notes.— We  prelci-  iiot  to  designate  lectc3iCypes  for  L\bcrtid  c/cgcin.sand  L.grandi- 
jlora  because  there  may  be  additional  material  unknown  to  us. 

Lihcrtui  chUcnsis  Klotzsch  mss  was  included  by  Baker  (1877)  m  the  syn- 

onymy ol  L.  dedans  Poepp.  and  ls  not  a  \'ahd  name,  it  therefore  does  not  invali- 
date the  combmation  L.  chilensis  (Molina)  Gunckel.  The  plant  referred  to  in  the 

literature  as  Lihvrtia  ixioidcsC.  Gay  (Fl.  C7hil.  6:31. 1854)  is  incorrectly  attributed 

to  that  author  C^ay  merely  called  a  Chilean  plant  b\'  this  name,  citing  Forster  fil. 

and  Sprengel  as  authors  ol  the  basionym  and  combination  in  Lihcrtia  respec- 

tively i.e.,  L.  ixioidcs  (Forster  f.)  Spreng.,  which  is  a  New  Zealand  species.  Like- 
wise, the  plant  called  Lihcitia  ivioic^esKlatt  [in  Mart.  Fl,  Bras.  2:530,  pi.  68,  fig.  2. 

18711  was  not  intended  as  a  new  species  and  L  ixioides  Spreng.  was  cited  in  the 

text  as  the  source  ol  the  name.  This  is  the  same  New  Zealand  species,  and  was 

presumably  cultivated  in  Brazil  where  there  arc  no  native  species  of  LihcrLia. 
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Li  hertia  macrocarpa  Klatt,  Linnaea  31:384  (1861-1862)  is  sometimes  cited 
as  a  synonym  of  L.  chihnsis  and  a  possible  type  has  been  located  at  K.  This 

sheet  is  annotated  "Chile,  Valparaiso,  cultivated  at  Hort.  Gl."  and  the  collector 
IS  not  recorded.  The  specimen  is  a  New  Zealand  species  of  Lihertia,  perhaps  L. 

ixioides,  which  it  matches  in  the  oboviod  capsules. 

2.  Libertia  sessiliflora  (Poepp.)  Skottsb.,  Nat,  Hist,  Juan  Fernandez  &  Easter  Is- 
land 2:778.  1928,  Sisyrinchium  sessilijlorum  Poepp.,  Notiz.  Geb.  Natur.-Heilk.  (ed.  L.  F. 

Froriep)  23'):277. 1829;  et  Fragm,  Syn.  Pi  2. 1833.  Tekel  sessiliflora  (Poepp.)  Kuntze,  Revis.  Gen. 
Pi.  2:703. 1891.  TYPE:  CHILE:  without  precise  locality,  Sep,  Poeppig  283  (llOLOTYPE:  B,  not  seen 

but  extant;  MO,  photo!), 

Sisyrinchium  sessiliflorum  Hook.  &  Arn.,  Bot.  Beechey  Voy.  1:47.  1830,  nom.  illeg.  non  S. 

sessilijloruni  Poepp.  1829.  Type:  CHILE:  Concepcion,  Beechey  s.n.  (probable  holotype:  K!). 

LilJtTtiatderu/e.stensKunth&Bouche,  Linnaea  19:382. 1847.  Type:  CHILE:  Valparaiso,  Lagunillia, 

cultivated  in  Berlin,  May  1845.  without  collector  (i  ioixityph:  B,  not  seen  but  extant;  MO,  photo!). 

Note.— It  is  not  clear  whether  the  name  Sisyrinchium  se.s.si  li//orum  J.D,  Hook,  & 
Arn,,  Bot,  Beechey  Voy.  1:47. 1830  (listed  as  valid,  for  example,  in  Index  Kewensis) 

was  intended  as  a  new  species  or  merely  the  use  of  Poeppig's  epithet,  published 
a  year  earlier  but  not  cited.  While  it  seems  prudent  to  assume  the  latter,  thus 

simplifying  the  nomenclature  of  this  species,  the  Code  of  Botanical  Nomencla- 
ture requires  citation  of  an  author  or  the  name  must  be  treated  as  a  new  species. 

3.  LibertiatriccocaPhil,  Linnaea  29:63, 1857-1858.  TYPK:CHIl.F.:Valdivia,  without  date, 
Ph  i  /  ippi  944  (SYNTYPES:  B,  K!,  SCO,  not  seen;  MO,  photos!),  near  Tome  (environs  of  Concepcion 

at  K),  without  date,  Germain  s.n.  (possible  SYNTYPES:  K!,  SCO,  not  seen;  MO,  photo!). 
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ABSTRACT 

The  original  descriptions  and  prologues,  type  specimens,  and  available  material  ol  Aristida 

hitchcockiana  Henrard  and  A.  apprcsici  Vasey  were  compared.  Based  on  morphology,  distribution, 

and  habitat,  there  seems  to  be  no  reason  to  recognize  A,  hitchcockiana  as  a  valid  species,  and  it  is 

synonymized  within  A.  appressa. 

RESUMEN 

Secompararon  lasdescripcionesy  protologosorigmales.ejemplarestipo,  ydemas  material  disponible 

de  Aristida  hitchcockina  Henrard  y  A.  apprcssa  Vasey.  Basandose  en  la  moriologia,  la  distribucion 

geografica,  y  el  habitat,  parece  no  haber  indicios  suficientes  para  reconocer  como  especie  valida  a  A. 
hitchcockiana.  Por  lo  tanto,  se  la  sinonimiza  a  A.  apprcssa. 

Aristida  hitchcockiana  was  described  m  1927  byJ.T.  Henrard,  in  his  monumen- 

tal "A  Critical  Revision  of  the  Genus  Aristida'  (Henrard  1926, 1927, 1928).  His 
new  species  was  described  and  illustrated  as  having  long  narrow  panicles,  sub- 
equal  glumes,  the  second  truncate  or  emarginate,  and  unequal  awns  (Fig.  1).  In 

his  earlier  work  on  the  North  American  species  of  Aristida,  A.S.  Hitchcock  in- 
cluded the  type-to-be  of  A.  hitchcockiana  within  A.  arizonica  (Hitchcock  1924). 

Accordingly,  Henrard  called  attention  to  the  shorter  spikelets  and  awns,  and 
truncate,  emarginate  glumes  of  A.  hitchcockiana  as  compared  to  A.  arizonica. 
The  new  species  was  known  only  from  the  original  description  and  from  the 

type  collection  at  Las  Sedas,  Oaxaca,  Mexico  (Hitchcock  1935),  and  largely  ig- 
nored or  not  relevant  to  subsequent  works  on  Mexican  Aristida  until  Beetles 

Las  Gramineas  de  Mexico  (Beetle  1983),  in  which  he  recorded  the  species  from 
seven  states  in  Mexico.  I  do  not  know  to  which  plants  he  applied  the  name,  only 

that  the  illustration  is  at  variance  with  both  Henrard's  and  Beetle's  own  de- 
scriptions, in  that  it  shows  an  open  panicle  with  spreading  branches  and 

pedicels,  acuminate  glumes,  and  long  cc(ual  awns.  In  these  publications  and  in 

Henrard's  prodigious  "A  Monograph  of  the  Genus  A  ristida"  (Henrard  1929, 1932, 
1933),  A.  hitchcockiana  was  compared  most  closely  to  A.  arizonica,  from  which 

it  was  distinguished  by  having  longer  glumes,  lemmas,  and  awns,  but  which 
belied  its  more  obvious  similarities. 

SIDA21(4):2n3-2118.2005 
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Fig.  1 .  Spikelet,  2nd  glume  apex,  and  callus  o^Aristida  hitchcockiana  [from  Henrard  (1932)]. 

A  comparison  of  Aristida  hUchcockiuua  with  A.  apprcssa  Vascy  (Fig.  2), 

based  on  original  descriptions,  type  material,  and  specimens,  tailed  to  reveal 

any  morphological  characters  by  which  to  distinguish  them  (Table  1).  For 

1  lenrard,  the  single  most  diagnostic  teature  of  A.  hitchcockiana  was  the  trun- 

cate and  shortly  awned  apex  (the  "curious  tip")  ol  the  second  glume,  clearly 
illustrated  m  the  origmal  description  and  relied  upon  solely  and  explicitly  in 

the  keys  of  his  Monograph  (Ftenrard  1932,  p.  237).  This  feature  is  seen  clearly  in 

the  type,  but  even  there,  some  ol  the  second  glumes  are  acutish  and  not  very 

truncate.  Examination  of  ncady  100  specimens  of  A.  appressa  showed  a  nearly 

complete  gradation  from  glumes  with  truncate  and  shortly  awned  apices, 

through  a  series  with  progressively  longer  awns  and  more  narrow  apices,  to  the 

other  extreme  of  glumes  with  long  awns,  acuminate  apices,  and  noticeable  lat- 
eral setulae.  The  truncate  apex  can  be  easily  overlooked  or  obscured  when  the 

glume  is  folded  or  rolled.  Perhaps  this  has  lead  to  the  characterization  of  the 

glumes  of  A.  appressa  as  being  acute  or  acuminate  (Henrard  1932;  Beetle  1983), 
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Fig. 2.  Spikelet  and  callus  oiAristida  appresssa  [from  Henrard  (1932)]. 

when  in  fact  obtuse  to  truncate  glume  apices  are  frequently  encountered  in 

that  species  as  well.  In  addition,  I  could  find  no  correlation  of  this  condition  (a 

truncate  apex)  to  any  other  feature.  Both  species  develop  long  mternodes  (longer 
than  the  sheaths),  a  line  of  hairs  across  the  collar  (represented  by  a  rim  in  older 

material,  or  glabrate),  noticeably  long  hairs  above  the  ligule  on  the  upper  sur- 
face of  the  blade,  and  lateral  awns  shorter  than  the  central  awn. 

Henrard  (1929)  called  particular  attention  to  the  "very  curious  crisp  pu- 
bescence" of  the  culms,  panicle  branchlets,  and  lower  glumes  of  Aristida 

appressa.  This  is  caused  by  a  scaberulous  type  of  pubescence,  usually  in  lines 

along  the  ridges  or  nerves  of  the  afore-named  parts.  It  is  well-expressed  in  the 

type  of  A.  appressa,  but  much  less  so  in  many  other  specimens,  and  can  com- 
monly be  absent.  This  same  scaberulous  pubescence  is  found  in  the  type  of  A. 
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Table  1. Comparison  of  Aristida  hitchcockiana  and  A.appressa. 

Feature Aristida  hitchcockiana,  type Aristida  appressa 

Culm  height  (cm) 

Peduncle  length  (cm) 

Internode  pubescence 

Middle  sheath  length  (cm) 

Sheath  pubescence 

Ligule  length  (mm) 

Auricle  region 

Collar 

Longest  blade  length  (cm) 

Blade  width  when  flat  (mm) 

Blade  involution 

Blade  margin 

Blade  upper  pubescence 

Panicle  length  (cm) 

Lower  branch  length  (cm) 
Pulvin 

First  glume  length  (mm) 

First  glume  apex 

Second  glume  length  (mm) 

Second  glume  apex 

Glume  pubescence 

Lemma  length  to  awns  (mm) 

Lemma  vestiture 

Lemma  beak 

Callus  length  (mm) 

Central  awn  length  (mm) 

Lateral  awn  length  (mm) 

75 

13 

glabrous 6-10 

glabrous  to  scaberulous 
0.2 

flaring, ciliolate,  with  hairs 
to  2.8  mm 

scaberulous  in  a  line 

17 

1.8-2.0 

flat,  appearing  to  be  rolled 
due  to  drying 

slightly  thickened 

puberulent/scaberulous  with 

scattered  long  hairs  near  ligule 

17-24 

4-6 
absent 
8-10 

acute 
9-11 

truncate  to  acute 

scaberulous  on  the  nerves 

11-12 

glabrous  in  the  lower  part, 
scaberulous  in  the  upper 

slightly  exceeding  the  glumes 

0.6-0.8 

12-15 
6-9 

40  120 

10-40 

glabrous  to  puberulent 
4-11 

glabrous  to  scaberulous 
0.1-0.2 

flaring, ciliolate  to  glabrate, 

often  with  hairs  to  3  mm 

glabrous  to  scaberulous  in  a line 

14-30 

1.5-2.5 

convolute  when  young, flat  & 

curling  when  mature 

slightly  thickened 
puberulent/scaberulous  with 

scattered  long  hairs  near 

ligule 14-30 5-12 

absent 5-12 

truncate  to  acuminate 6-12 

truncate  to  acute 

glabrous  to  scaberulous  on 
the  nerves 7-13(-16) 

glabrous  in  the  lower  part, 
scaberulous  in  upper 

egual  to  much  exceeding  the 

glumes 

0.6-1 
15-22 7-17 

hiichcoikiana.on  culm  internodcs,  branchlcts,  and  the  lower  glumes.  This  fea- 
ture has  the  same  degree  ol  inconsistency  as  the  truncate  glume  apex:  ranging 

From  noticeably  present  to  absent. 

hlenrard's  holotype  came  from  Las  Sedas,  Oaxaca,  Mexico  (approximately 
100  km  northwest  of  the  city  of  Oaxaca  on  highway  131,  at  N17,.3523°  W96.9444°), 
collected  by  Charles  L.  Smith  sometime  in  1894.  The  village  was  a  former  rail- 

road station,  and  sits  at  about  2100  m  in  a  pine-matorral  transition  zone,  a  com- 
mon elevation  and  habitat  for  Aristida  apprcssa.  AnsLida  appressa  is  found  in 
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all  the  surrounding  states  (Chiapas,  Veracruz,  Puebla,  Guerrero),  as  well  as  in 
Oaxaca  itself. 

The  basis  for  Aristida  hitchcockiana  seems  to  be  simply  one  end  of  a  single 

line  of  variation.  Its  recognition  is  partly  an  artifact  of  observation:  noticed  in  a 

few  plants  where  the  glumes  are  not  folded  or  rolled,  but  overlooked  in  other 

plants  where  the  glume  apices  are  obscured.  It  lacks  any  distinctive  morphol- 
ogy, distribution,  or  habitat.  For  these  reasons,  the  name  A.  hitchcockiana 

F-Ienrard  is  subsumed  without  recognition  under  the  older  name  A.  appressa 
Vasey,  as  detailed  below. 

Aristida  appressa  Vasey  Contr  U.S.  Natl.  Herb.  1(8):282. 1893.  Type:  MEXICO.Jaijsco: 
Guadalajara,  1886,  E.  Palmer  s.n.  (i  lOLOTYPE:  US-745676!;  LSOTYPHS:  L  fragin.,  W). 

Aristida  hitchcockiana  Henrard,  Mcdcd,  Rijks-Herb.  Leiden  No,  54A:233-234,  1927.  TvPll: 
MEXICO,  Oaxaca:  Las  Sedas,  1894,  C/.,  Smith  918 (holotype:  US-991670!). 

Selected  specimens  examined  (ol  76  total):  COSTA  RICA.  Guanacaste:  4  km  W  of  the  Inter- Ameri- 
can Hwy  on  the  road  to  Murcielago,  320  m,  24  Oct  1968,  R,  Pohl  11324  (F),  EL  SALVADOR,  Chalatenango: 

along  Hwy  4,  4  km  SSE  of  La  Palma,  pmc  forest.  950  m.  If  Jun  f970,  R,  Pohl  11890  (F).  GUATEMALA. 

Chimaltenagno:  near  Rio  Pixcayo,  oak  and  pine  forest,  1650-f88  m,  3  Feb  1939,  R  StandJey  64492  (F), 
Huchuctcnango:  about  Laguna  de  Ocubiia,  H  of  Huehuetenango,  1900 m,  7 Jan  1941,  R Standky  82725 

(F),  HONDURAS,  Comayagua:  hall-wa)'  between  Comayagua  and  Villa  San  Antonio,  25Jan  1936.  W. 
Archer  3841  (US),  El  Paraiso:  grassy  pine  forest  of  Cuesta  Galeras  road  to  Guinope,  1400  m,  24  Nov 

1970,  A,  Molina  R,  25913  (US),  Morazan:  open  hillside,  Sta,  Clara  Creel,  Rio  Yeguane  Valley  800  m,  17 

Dec  1946,  L,  Williams  11259  (G);  region  of  Las  Mesas,  steep  pine-wooded  slopes,  800-900  m,  14  Oct 
1951,  j,  Swallen  10740  (US),  MEXICO.  Chiapas:  steep  rocky  slope  with  Quercus  along  Mexican  Hwy 

190  in  the  Zinacantan  paraje  of  Muctajoc,  3500  ft,  17  Aug  1965,  D,  Breedlove  11869  (F);  11  km  W  of 

Tuxtla  Gutierrez  m  rolling  hills,  24  Oct  1973,  F,  Gould  14433  (NMCR),  Distrito  Eederal:  Villa  Guer- 
rero, 21  Oct  1960,  T,  Tateoka  1139  (US),  Guerrero:  Manchon,  26  Sep  1936,  G,  Hinton  9593  (MO), 

Guanajuato:  about  6  km  east  of  Guanajuato,  rocky  soil  on  an  eroded  hillside,  17  Oct  1952,  E.Sohns312 

(US);  km  40,  Guanajuato  City-Dolores  Hidalgo,  15  Sep  1946,  E.  Hernandez  Xolocotzi  2445  (US);  Sta, 
Cruz  de  Jventmo  Rosas  rumbo  a  Guanajuato,  1  Sep  1981,  A.  Beetle  7359  (MO),  Mexico:  1,7  km  W  oi 

Tejupilco  on  Mexican  Hwy  134  towards  Temascaltepec,  1430  m,  6  Oct  1991,  R Peterso?!  11058 (NMCR), 

Oaxaca:  Las  Sedas,  in  1894,  Chas.  L  Smith  9i8 (US-type);  4,8  km  e  ol  Mitla  on  Mexican  Hwy  179  to- 
wards Ayutla,  gentle  slopes  near  small  creek  and  cultivated  fields,  1760  in,  14  Sep  1990,  P.  Peterson 

9861  (NMCR);  NE  of  Oaxaca,  13  km  N  ol  El  Punto  on  Mexican  Hwy  175  and  10,8  km  S  of  Guelatao, 

1970  m,  17  Sep  1990,  R  Peterson  9936  (NMCR);  151  km  SW  of  Oaxaca  on  Mexican  Hwy  190,  oak  woods, 
1 100  m,  15  Oct  1976,J,  Brunken  369  (MO);  from  Temascalapa  to  San  lldefonso  de  Villa  Alta  proper,  on 

open  and  rocky  mountain  slopes.  29-30  Oct  1944. J.  Vera  Santos  3543  (US);  savanna  near  Revolucion 

Mexicana,  800  m,  3  Nov  1981,  D,  Breedlove  54518  (G),  Puebla:  near  Cholula,  around  the  Cholula  pyra- 
mid and  Church  Nuestra  Senora  de  la  Remedios,  14  Dec  1972,  A.  Beetle  2276  (MO),  Veracruz:  3  km  al 

N  de  Chacalapa,  400  m,  26  Sep  1965,J,  Rzedowski  21211  (F), 
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ABSTRACT 

In  the  absence  of  possible  holotype  material,  a  lectotype  is  designated  for  Stachysfloridana  Sliuttlew. 

ex  Bentli.  in  DC.  (1848)  from  material  not  clearly  cited  by  Bentham  but  probably  in  his  possession  at 
time  of  publication. 

Key  Words:  Stachys,  Lamiaceae,  lectotype  selection 

ABRISS 

Aufgrund  des  Fehlens  von  Originalmaterial  wird  filr  Stachysfloridana  Shuttlew.  ex  Benth.  m  DC. 

(1848)  ein  Lektotyp  aus  Belegen  ausgewahlt,  die  Bentham  zwar  nicht  zitiert  hat,  die  aber 
wahrscheinlich  zur  Zeit  des  Publikation  in  seinem  Besitz  waren. 

A  review  of  the  genus  Stachys  (Lamiaceae)  in  the  southeastern  United  States 

(Nelson  1981)  left  unresolved  some  difficult  but  noncritical  nomenclatural  de- 
tails. One  of  the  most  vexatious  of  these  remaining  inquiries  has  been  the  search 

for  a  suitable  type  and  type  locality  for  a  widespread  southeastern  species, 

Stachysfloridana.  Since  no  single  specimen  was  designated  by  its  author,  George 

Bentham,  which  can  be  interpreted  as  a  holotype,  our  intent  here  is  to  docu- 
ment the  steps  taken  in  this  search  and  its  ultimate  resolution  by  choice  of  an 

appropriate  replacement,  a  lectotype. 
Bentham  (Prodr.  12:478,  1848)  published  Stachysfloridana  using  a  name 

coined  by  Robert  J.  Shuttleworth  for  specimens  collected  for  him  by  Ferdinand 
Rugel.  (See  Geiser  1948,  for  a  brief  biography  of  Rugel.)  Bentham  published  his 

new  Stachys  by  first  indicating  the  source  of  the  name,  "(Shuttlew.!  pi.  Riig  mss.)." 
He  then  provided  a  41-word  diagnostic  description  based  upon  materials  "Ad 

Tampa  Bay  Floridae."  As  indicated  by  the  further  notation  "(h.  Torr!  Rugel!)," 
Bentham's  material  apparently  consisted  of  two  collections,  a  specimen  from 
the  herbarium  of  John  Torrey  and  a  second  from  Rugel.  Bentham  concluded  his 

presentation  by  providing  a  21-word  supplemental  description  that  applies  to 
a  commonly  observed,  full-sun  variant. 

The  lollowing  relevant  collections  have  been  located,  presented  here  in  (ap- 
parent) order  of  date  of  collection: 

1.  Unknown  collector  72:  Handwritten  label  bearing  "72"  and  reading 
''Stachysfloridana  Shuttl,"  "Tampa  Bay  [Hillsborough  County]  Florida,"  and 

"Torrey  18[?]6."  Specimen  seen:  K  (photo  only).  The  hand  is  undetermined. 
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2.  Riigcl  s.n.:  Printed  labels  from  the  Shuttleworth  herbarium,  reading 

^^Stachysjloridana  Shuttl.  n.  sp.  Ad  margines  agrorum,  prope  Tallahassee  [Leon 

County],  Florida,  legit  Rugel,  Mai  1843."  Specimens  seen:  BASBG,  BM,  K,  MIN, 

MO,  NY,  USCH,  Z  [3].  Since  Shuttleworth  sold  and  distributed  sets  of  Rugel's 
1843  collections  (Geiser  1948),  additional  specimens  may  exist. 

3.  Riit,ff/ 176:  babels  headed  "From  The  United  States  National  Herbarium," 

bearing  the  printed  words  "Florida— H  I^ugel:  1842--1849.  Ex  Herb.  Mus.  Brit.,"  a 

handwritten  "176,"  and  the  plant  name.  Specimens  seen:  BM,  F  MO  [2],  NY,  US. 
Apparent  duplicates  of  this  collection  are  at  FLAS  and  NCU,  but  accompanied 

by  labels  printed  with  the  words  "Fx  Herbario  Musei  Brittanici,"  and  modern 
typescript  indicating  the  specimen  to  be  Rugel  176,  from  Lake  Monroe  [Volusia 

County],  Florida,  collected  June  1848  (cited  imprecisely  as  from  "near  Jackson- 
ville" in  Nelson  1981). 

Since  Bcntham  indicated  he  had  seen  two  collections  ol  his  new  species,  no 

holotype  can  be  cited.  It  would  indeed  be  a  straightforward  matter  to  designate 

the  Tampa  Bay  collection  as  Icctotype  if  it  were  not  for  a  series  of  uncertainties 

that  time  and  continued  investigation  have  not  resolved. 

The  collector  and  date  o(  co[lcction  ot  the  Tampa  Bay  specimen  remain 

obscure.  Since  correspondence  and  specimen  exchanges  between  Alvan  Went- 

worth  Chapman  o(  Apalachicola,  Florida,  and  John  Torrcy  New  York,  and  be- 
tween Torrey  and  George  Bcntham  are  well  known,  our  lirst  assumption  was 

that  Chapman  was  either  the  collector  or  responsible  for  transmitting  the  col- 
lection. Certainly  Chapman  knew  the  plant;  his  Flora  of  the  Southern  United 

States  (1860)  recorded  the  species  as  occurring  in  "Middle  and  South  Florida." 

But  the  date  borne  by  the  specimen  is  too  early  for  Chapman's  involvement. 

The  unclear  digit,  as  shown  by  a  photograph,  is  most  likely  a  "2";  a  date  of  1826 
would  have  required  Chapman,  born  in  1809,  to  have  been  17  at  the  time  of  col- 

lection. Fven  it  the  digit  were  a  "3,"  as  seems  marginally  possible.  Chapman  is 
unlikely  to  have  been  the  col[cctor  or  communicator;  he  did  not  move  to  Florida 

(to  Quincy,  Gadsden  County),  as  a  young  physician,  until  1835  (Barnhart  1921). 

Other  early  Florida  collectors  were  considered  as  the  possible  source.  The 

Seminole  Wars,  which  began  in  1818,  resumed  in  1835  and  continued  intermit- 
tently until  the  1840s,  made  the  Florida  peninsula  an  inhospitable  place  for 

travel  and  collection.  Yet  the  military  forces  sent  into  the  state  permitted  a  few 

soldier-botanists  to  reach  areas  otherwise  inaccessible  and  unknown.  Of  those 
whose  duties  brought  them  into  central  Florida,  at  least  three  served  at  Fort 

Brooke,  modern  Tampa,  or  reasonably  would  have  passed  through  that  area  to 

duty  stations  elsewhere.  Gilbert  White  Hulse,  an  army  surgeon,  was  based  at 

Fort  Brooke  beginning  in  1836,  and  sent  specimens  to  Torrey  (Ewan  1971). 

Bradford  Ripley  Alden,  a  West  Point  officer,  arrived  at  Fort  King,  near  present- 
day  Ocala,  in  1832  or  1833  and  is  also  known  to  have  sent  specimens  to  Torrey. 

Melines  Conkling  Leavenworth,  a  doctor  also  stationed  at  Fort  King,  collected 



NELSON  AND  WARD,  LECTOTYPIFICATION  OF  STACHYS  FLORIDANA  2121 

widely  in  the  northern  peninsula  during  the  1830s.  Other  botanical  explorers 

in  pioneer  Florida  are  also  known  (Wunderlin  et  al.  2000).  But  no  records  present 

clear  evidence  as  to  the  identity  of  this  first  collector  of  Stachysfloridana. 

We  have  been  unable  to  discover  either  at  K,  within  the  Torrey  herbarium 

(now  NY),  or  in  other  herbaria,  any  further  early  collections  of  Stachysfloridana 

from  the  Tampa  Bay  region.  It  is  not  apparent  why  Torrey,  who  is  indicated  as 

the  source  of  the  Tampa  Bay  collection  now  at  K,  would  have  parted  with  his 

only  specimen.  Though  the  handwriting  cannot  be  confirmed  as  Bentham's, 
neither  is  it  clearly  that  of  Torrey.  The  possibility  thus  remains  that  Torrey  trans- 

mitted a  unicate  of  little  perceived  value,  and  that  the  "Tampa  Bay"  designation 
was  added  by  someone  other  than  its  collector  But  whoever  the  collector  and 

the  place  of  collection,  Benthams  notation  of  "Torrey"— and  the  absence  of  other 
Torrey  specimens  available  to  Bentham— strongly  suggests  that  the  collection 

now  marked  "72"  was  among  the  material  in  Bentham's  possession  at  time  of 
description. 

Rugel's  Tallahassee  collection  of  Stachysflo  ridana  is  also  imperfectly  docu- 
mented. It  is  probable  his  1843  specimen  reached  Bentham  (at  K)  as  part  of  a  set 

purchased  from  Shuttleworth;  Rugel's  collections  of  that  year  apparently  were 
distributed  in  no  other  way  (Geiser  1948).  These  sets  may  have  been  available 

for  purchase  as  early  as  1844— at  a  price  of  24  Swiss  francs  per  100  (per  "cen- 

tury")—well  before  publication  in  1848.  Why  Bentham  failed  to  indicate  his 

knowledge  of  the  1843  specimen  is  unclear;  "ad  Tampa  Bay"  may  have  seemed 
sufficient  to  encompass  also  Tallahassee.  But  Bentham  did  refer  to  Rugel  as  a 

source,  and  it  appears  likely  that  at  least  one  of  the  specimens  collected  by  Rugel 

near  Tallahassee  in  May  1843,  which  consist  of  a  mixture  of  shade  and  full-sun 

variants,  was  among  the  original  material  upon  which  Bentham  based  his  de- 
scription. 

The  Tallahassee  specimen  available  to  Bentham  at  Kew  Gardens  (K)  is  on  a 

sheet  bearing  two  collections  [Fig.  1].  Two  excellent  plants  of  Stachysfloridana 

on  the  right  side  of  the  sheet  have  been  mounted  alongside  an  unrelated  Stachys 

sp.,  apparently  from  Chiapas,  Mexico. 

The  pathway  of  Rugel  176  is  similarly  unclear  The  more  detailed  labels  ac- 

companying this  collection  at  FLAS  and  NCU— as  from  Lake  Monroe,  Florida- 
suggests  that  BM  may  have  retained  (and  distributed  to  other  herbaria)  on  ly  an 

abbreviated  version  of  the  information  available  from  the  original  labels.  The 

year  of  collection,  1848,  as  stated  by  the  FFAS  and  NCU  specimens,  is  the  same 

as  publication  of  the  name.  Since  the  date  is  in  typescript  and  of  recent  applica- 

tion, it  may  merely  reflect  an  archivist's  assignment  of  the  publication  date  to 
accompany  the  older  printed  label.  If  indeed  this  were  the  year  of  collection, 

there  would  have  been  scant  opportunity  for  timely  transmittal  of  those  speci- 
mens from  Rugel  to  Shuttleworth  and  then  to  Bentham.  Moreover,  there  is  no 

annotation  or  other  marking  on  the  specimen  to  indicate  that  Bentham  (at  K) 
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Fig.  1.  Lectotype  ofStachysfloridana  Benth.Two  plants,  right  side:  Ferdinand  Rugels.n.,  Tallahassee,  Florida,  May  1843. 

(Plant,  left  side:  unrelated  collection  oiStachys  sp.,  apparently  from  Chiapas,  Mexico.) 
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had  occasion  to  view  the  holdings  at  BM.  The  bulk  of  the  Shuttleworth  her- 
barium was  not  acquired  by  the  British  Museum  until  1877  (Geiser  1948),  and 

if  Rugel  176  were  part  of  that  transfer  it  would  of  course  not  have  reached  En- 

gland until  long  after  Bentham's  publication. 
Thus  none  of  the  early  collections  are  fully  satisfactory  choices  as  lecto- 

type  for  Bentham's  Stachysfloridana.  Yet  none  of  the  three  collections  exam- 
ined can  be  categorically  excluded.  Fortunately  the  morphological  uniformity 

of  this  species,  as  represented  by  these  collections,  is  such  that  no  taxonomic 
consequence  will  follow  the  selection  of  one  rather  than  another. 

But  Rugel  176,  though  the  collector's  name  was  cited  by  Bentham,  is  clearly 
a  marginal  choice  as  lectotype;  it  seems  unlikely  that  the  specimen  at  BM,  if 
seen  by  Bentham,  was  available  to  him  until  after  his  publication  of  the  name. 

The  second  possible  lectotype,  from  Tampa  Bay,  was  probably  m  Bentham's 
hands  prior  to  publication,  but  it  is  of  uncertain  provenance  and  without  known 

duplicates,  and  is  of  tenuous  quality  upon  which  to  base  a  name. 
We  have  chosen  the  third  possibility,  the  specimen  from  Tallahassee, 

Florida,  as  our  lectotype: 

Stachys  floridana  Shuttlew.  ex  Benth.  in  DC,  Prodr.  12:478. 1848.  Type:  U.S.A.  Florid.a,: 
[Leon  Co.]:  Tallahassee,  May  1843,  Rugel  S-U.  (LECTOTYPE,  designated  here:  K,  two  plants,  right 

half  of  sheet  [Fig.  l];  ISOLECTOTYPES:  BASBG,  BM,  MIN,  MO,  NY,  USCH,  Z;  (USCH  is  a  mixture, 

bearing  a  flowering  stem  of  Physostegia  in  addition  to  the  Stachys). 

Fven  though  Bentham  made  no  reference  to  material  from  Tallahassee,  the  low 

probability  of  his  having  seen  Rugel  176,  from  Lake  Monroe,  gives  a  correspond- 
ingly high  probability  to  him  having  seen  Rugel  s.n.,  from  Tallahassee;  that  col- 

lection may  reasonably  be  interpreted  as  the  "Riigel"  specimen  which  he  cited. 
The  Kew  Gardens  collection  is  representative  of  a  common  full-sun  form  of  the 
plant  and  will,  we  trust,  serve  to  anchor  future  understanding  of  this  name. 
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ABSTRACT 

North  American  and  Central  American  taxa  of  Symjihyotrichum  seel.  Oxytripolium  (S.  sulnihuuin 

sensu  lato  and  5.  tenuijohun]  sensu  lato)  have  been  treated  at  both  specific  and  varietal  rank.  As 

interpreted  here,  morphological  discontinuities  and  reproductive  isolation  indicate  that  specific  rank 

is  appropriate  for  the  five  annual  taxa,  including  the  South  American  native  S.squarnatum.  wliich  is 

recorded  primarily  as  a  waif  in  the  U.S.A.  A  l^ey  is  provided  to  the  annual  taxa  under  consideration 

and  summaries  of  synonymy  are  given  for  each.  State  distribution  records  are  documented  ior  the 

following:  S.  .sul^ii  la  turn— Arkansas,  Nebraska;  5.  di  vtincc/fum— New  Mexico;  5.  bahamcnsc— Georgia; 

S.  expansum— Florida,  Oklahoma;  S.  squamai  um— Alabama,  California,  Florida,  Louisiana,  Texas. 

RESUMHN 

Los  taxa  de  Norte  America  y  America  Central  de  Symphyotrichum  sect.  Oxytripolium  (S.  suhidutum 

sensu  lato  y  S.  tenuijolium  sensu  lato)  se  han  tratado  tanto  con  rango  especifico  como  varietal.  Tal 

cotno  se  interpreta  aqui,  las  discontinuidades  morlologicas  y  aislamiento  reproductor  indican  t|uc  cl 

rango  especilico  es  el  apropiado  para  los  cinco  taxa  anuales.  incluyendo  la  nativa  Sur  Americana  S. 

squamalum,  que  se  cita  principalmente  como  una  planta  abandonada  en  U.S.A.  Se  ofrece  una  clave 

para  los  taxa  anuales  en  consideracion  y  se  hacen  resumenes  de  las  sinonimias  para  cada  uno  de 

ellos.  Se  documenta  la  distribucion  en  estados  dc  los  siguicntcs:  5.  .snhulatuni— Arkansas,  Nebraska;  S. 

divancatum—'Nuevo  Mexico;  5.  hahamc use— Gcorg\i\,  S.  fxpcmsum  — Florida,  Oklahoma;  5. 
st/iuimtilu/ii— Alabama,  California,  Florida,  Texas. 

Seven  taxa  of  Symphyotrichum  sect.  Oxytripolium  (DC.)  Nesom  (Symphyotri- 
chum subg.  Astropolium  (Nutt.)  Setnple)  comprise  Symphyotrichum  (Aster) 

suhulatum(Michx.)Nesoinsensul'Ato  and  Symphyotrichum(Aster)  tenuijolium 
(L.)  Nesom  sensu  lato.  Six  of  tfiese  taxa  are  native  primarily  to  North  America 
and  Central  America  (including  the  Antilles  and  Bahamas);  one  is  native  to 

South  America.  One  or  several  of  them  occur  as  cosmopolitan  weeds,  but  iden- 
tifications need  to  be  reexamined  for  accuracy  and  consistency.  Sundberg  (1986, 

2004,  2005)  has  followed  a  broad  species  concept,  emphasizing  putative  in- 
tergradation  among  the  taxa  (see  comments  below),  and  treated  5.  suhulatum 
as  a  single  species  with  five  varieties  and  5.  tenuijolium  with  two  varieties.  All 
seven  of  these  taxa  are  treated  here  (and  in  Nesom  1994)  at  specific  rank;  bases 

for  the  taxonomic  decisions  are  differences  among  the  taxa  in  morphology  ge- 
ography and  ecology  chromosome  number,  self  compatibility,  and  sterility  in 

SIDA  21  (4):  21 25-2140. 2005 
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natural  and  experimental  hybrids.  Information  on  reproductive  biology,  chro- 
mosome numbers,  and  hybridization  is  from  Sundberg  (1986). 

The  observations  and  considerations  here  are  predicated  on  the  initial  study 

and  sorting  of  the  North  American  oxytripolioid  taxa  by  Sundberg  (1986, 2004), 

who  found  the  larger  patterns  in  a  taxonomically  difficuh  complex  and  pro- 
vided detailed  information  regarding  typitication.  My  disagreements  with 

Sundberg  are  primarily  in  asssignments  of  rank,  based  largely  on  interpreta- 
tion of  data,  as  I  mostly  agree  with  his  delimitation  of  taxa.  While  1  have  seen 

plants  in  the  Held  and  studied  a  large  number  ol  specimens,  Sundberg  collected 

this  group  widely  and  tor  his  dissertation  research  had  on  hand  several  thou- 

sand specimens  from  various  herbaria.  The  lesser  intensity  of  the  present  analy- 

sis and  commentary,  however,  does  not  invalidate  the  conclusions.  The  key  pro- 

vided below  is  based  on  Sundberg's  dissertation  study  (1986)  but  has  been 
modified  as  1  worked  through  colfections.  tiopelully,  the  present  overview  will 

supplement  that  of  Sundberg's  FNA  treatment  (2005)  in  facilitating  more  ac- 
curate identifications  of  these  taxa. 

Dc^cumentation  is  provided  tor  various  distribution  records,  which  have 

not  been  given  in  Sundberg's  dissertation  or  publications.  His  distribution  maps 
(1986)  were  small-scale  and  did  not  show  U.S.A.  counties.  Some  points  of  the 
present  discussion  were  made  earlier  in  brief  (Nesom  1994). 

Annual  taxa — Syinphyotrichum  subulalum  sensu  lato 
A  map  compiled  by  Sundberg  (1986)  shows  that  in  their  native  (New  World) 

ranges,  the  five  annual  taxa  are  discrete  in  geographic  distribution,  each  almost 

completely  allopatric  with  the  others.  In  those  with  partially  contiguous  ranges, 

he  indicated  in  text  that  intermediates  occur  in  relatively  small  areas,  but  in- 
termediates were  not  shown  on  the  map.  The  taxa  are  morphologically  distinct 

although  by  relatively  small  differences. 

Symphyotrichum  squamatum  and  S.  bahamcn^c  are  tetraploids  (2m  =  20), 

while  the  other  taxa  are  diploids  (2 n  =  10).  Sundberg  reported  naturally  occur- 

ring intermediates  between  (1)  S.  bahamcnse  [2n  --=  20]  and  S.  suhulutum  [2n  = 

10],  (2)  S.  hahamcnsc  |2n  =  20|  and  5.  cxpansum  |2n  =  10],  and  (,3)  S.  divancatum 

\2n  =  10]  and  S.  cxpansum  [In  =  10).  His  own  study,  however,  provided  evidence 

regarding  internal  reproductive  isolation  among  these  taxa.  "Artificial  hybrids 

produced  in  the  greenhouse  among  these  [five]  varieties  are  highly  sterile" 
(Sundberg  1986,  p.  63).  He  obtained  plump  achenes  (presumably  those  that  were 

germinable)  only  trom  crosses  between  5.  hahamense-S.  divaricatum,  S. 

hahamc  nsc-S.expansum,dindS.cxpansu)n-S.squamatum/dnd  each  oiihesepair- 
ings  was  between  a  diploid  and  tctraploid.  A  photo  in  Sundberg  (1986)  shows 

15  mitotic  chromcxsomes  of  a  tripjoid  artificial  hybrid  between  Symphyotrichum 

hahamcnsc  and  S.  cxpansum. 

Notwithstanding  the  significance  of  naturalfy  occurring  intermediates  to 
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Sundberg's  view  of  the  variation  patterns,  he  did  not  report  the  occurrence  of  a 
naturally  occurring  triploid  plant  among  the  86  natural  populations  of  annual 

oxytripolioid  taxa  from  vv'hich  he  made  chromosome  counts.  Nor,  apparently 

(judging  from  his  vouchers  at  TEX),  did  he  make  a  chromosome  count  of  a  plant 

suspected  of  being  a  natural  hybrid  of  a  diploid-tetraploid  parental  cross. 

Semple  (1992)  noted  that  of  6908  chromosome  counts  reported  for  North  Ameri- 

can asters  (mostly  Symphyotrichum)  and  goldenrods,  only  8  (0.12%)  were  trip- 
loid. This  suggests  that  intergradation  may  not  be  as  prevalent  as  Sundberg 

surmised,  if  it  can  be  inferred  from  Semple's  data  that  triploids  survive  at  a  very 
low  frequency. 

Sundberg  (2004,  p.  906)  pointedly  summarized  his  rationale  for  treatment 

of  these  taxa  at  infraspecific  rank:  "The  varieties  intergrade  morphologically 
where  their  distributions  approach  one  another  I  have  been  unable  to  corrobo- 

rate this  implied  ubiquity  of  intergradation,  certainly  not  to  the  extent  that 

would  suggest  treating  all  taxa  as  a  single  species.  The  annual  taxa  appear  to  be 

essentially  discrete  in  morphology  at  then-  points  of  geographic  contact  and 

overlap.  Tendencies  for  overiapping  variation  m  one  or  a  few  morphological  fea- 

tures, as  described  by  Sundberg  (2004),  are  not  necessarily  the  result  of  intergra- 
dation, which  characteristically  is  understood  to  imply  the  existence  ol  a  zone 

of  morphological  intermediacy  with  contmous  gene  exchange.  Discontinuities 

m  morphology  imply  the  existence  of  reproductive  isolation.  Sundberg's  sen- 

tence immediately  following  the  one  above  suggests  that  his  view  ol  "intergra- 

dation" reflected  a  broad  interpretation  of  that  process;  "This  [intergradation] 
may  be  the  result  of  past  hybridization  events  and  limited  gene  flow  across 

reproductive  barriers." 
Even  with  recognition  that  reproductive  isolation  exists  among  the  annual 

oxytripolioid  taxa,  morphological  differences  often  are  subtle.  Infraspecific 

variability  and  parallel  variation,  especially  within  Symphyotrichum 

divaricatum  and  S.  hahamense,  produce  individuals  that  might  be  misidentified 

without  an  understanding  of  the  morpho-geographic  patterns.  Differences 
among  the  diploid  taxa,  however,  are  clearer,  and  the  tetraploid  5.  hahamense 

apparently  is  reproductive! y  isolated  from  the  three  closely  related  diploid  taxa 

with  which  It  IS  contiguous-sympatric.  The  species  concept  underlying  the 
present  analysis  emphasizes  biological  discontinuities. 

Annual  plants  of  sect.  Oxytripolium  adventive  in  Austraha  and  various 

Pacific  islands  have  mostly  been  identified  simply  as  Aster  suhulatus  (e.g., 

Walker  1976;  Harden  1992;  Jones  1999),  although  Soejima  and  Peng  (1998)  re- 
ported the  occurrence  of  two  taxa  (as  A.  suhulatus  var  suhulatus  and  A.  suhulatus 

var  sandwicensis)  in  Taiwan.  Smith  (1991)  included  A.  suhulatus  for  Fiji,  noting 

that  it  probably  existed  only  as  a  ballast  waif.  Naturalized  plants  from  other 

parts  of  the  world  have  been  identified  as  A.  squamatus,  e.g.  Europe  (Tutin  et  al. 

1976),  Russia  (Tamamschyan  1959),  and  Zimbabwe  (Mapaura  &  Timberlake 
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2004).  Where  two  or  more  of  these  taxa  may  co-occur  as  adventivcs  in  regions 

outside  ol  their  native  range,  observations  and  perspective  ot  the  present  com- 
mentary suggest  that  they  will  remain  morphologically  discrete.  For  example, 

S.squamatum.S.  hahamcn^c, 'And  5.  cxpansum  in  characteristic  morphology  have 
been  recorded  Irom  Japan  (see  below). 

The  name  Aster  exiUs  Elliott  (Sketch  Bot.  S.CaroHna  2:344. 1823)  has  often 

been  applied  to  these  plants,  but  as  noted  by  Shinners  (1953),  a  type  has  never 

been  located  and  Elliotts  description  may  well  have  applied  to  some  form  of 

Symphyotrichum  dumosum.  With  heads  on  the  upper  branches  "in  racemes  on 

peduncles  two  to  lour  lines  long,"  ray  florets  "twice  as  long  as  the  involucrum," 

and  occurring  "in  the  western  districts  of  Georgia,"  the  plants  that  Elliott  de- 
scribed could  hardly  be  any  of  the  annual  taxa  considered  here. 

Symphyotrichum  subulatum  (Michx.)  Nesom,  Phytologia  77:293.  1994.  A.sfcr 
"-u/jn/cfdi.sMichx.,  Fl.Bor.-Amer.  2:lll.l803.5yinpli3/()(ric/iuni.su(}ulif(Nin  \'cu:  subulatum  (scnsu 

Sundbcrg  2004).  TYPE:  LLS.A.  "Pfnnsyivania." 

AstcisuhulaiusvAr.  curoastcr  I' cv  mild  isi:  Gviscom,  Rliodora  ]7:183.  l'-)35.  TvrH:  USA.  Virginia. 
Asia  suhuUUus  var.  okusijolius  Fcrnald,  Rhodora  \bXi\.  1Q14.  TvPh:  CANAOA.  Niw  Biu'NswiCK. 

A.s(cTt-/i,si/fr  Bo.s.serdct,  Ta.xon  1Q:250  F)70.  Tvpi::  LIS.A.  MASSACHUSETTS. 

2n  =  10.  Self-compatible.  Primarily  outer  coastal  plain  of  the  Gulf  and  Atlantic 
coasts  ot  Ganada  (New  Brunswick)  and  the  eastern  U.S.A.  (Texas,  Louisiana, 

Mississippi,  Alabama,  Florida-northeastern  counties  disjunct  to  the  western 
panhandle  region,  Georgia,  South  Carolina,  North  Carolina,  Virginia,  Maryland, 
Delaware,  New  Jersey,  Pennsylvania,  New  York,  Connecticut,  Rhode  Island, 

Massachusetts,  New  Hampshire,  Maine);  coastal  salt  and  brackish  marshes, 

depressions  between  sand  ridges,  spoil  banks  along  canals,  shorelines  near  the 

coast.  Also  in  inland  marshes  and  saline  areas  of  various  states  (Arkansas,  Ne- 

braska, Illinois,  Indiana,  Ohio,  Michigan,  and  Ontario).  Semple  et  al.  (2002)  noted 

that  the  species  may  have  been  introduced  into  Ontario  only  after  salt  mining 
began  m  the  region.  It  was  first  collected  m  Michigan  in  1914  at  a  salt  mine  and 

"survives  now  along  well  salted  highways"  (Voss  1996).  In  Illinois,  it  is  "adven- 

tive  along  highways,  rapidly  spreading  in  ne.  111."  (Mohlenbrock  2002).  Label 
data  and  photos  of  herbarium  collections  made  m  eight  counties  of  the  Chi- 

cago region  (V  Plants  2005)  indicate  that  the  plants  there  grow  mostly  in  ditches 

and  road  shoulders.  Collections  from  south-central  Arkansas  (citations  below) 

are  from  an  area  apparently  polluted  by  salt  from  oil  drilling. 

First  iV|X)ils  lor  Arkansas.  Union  Co.:  5  ini  S  of  Calion,  sandy  oil  spill  barrens,  8  Oct  IQBB,  SuudtU 

8794  (VDB);  edge  ol  bare  vegetation-less  area  in  salty  runoff  area  from  oil  wells  beside  Union  Co.  Rd. 

25.  1  mi  N  of  Urbana  near  a  branch  of  Richmond  Creek,  22  Oct  1987,  Thomas  103.102  (NLU);  salty 

runoll  area  beside  small  stream  just  E  of  l.awson  and  S  end  of  Ark.  129,  area  graded  m  attempt  to 
clean  up  rLinoff  from  oil  wells,  22  Oct  1987,  Ihomas  I03.U7  (NIA;);  salty  area  from  oil  well  runoll 
beside  branch  ol  Mill  C;reek,  2  mi  N  of  Old  Union  and  Ark.  li,  7  Oct  1988,  Thomas  107.952  INLU, 

TEX);  1  mi  N  of  Urbana,  salty  area  along  a  branch  of  Richmond  c:reek,  beside  Union  Co.  Rd.  25, 7  Oct 
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1988,  Thomas  108,025  (NLU,  VDB);  sandy  soil  in  oil  lield  N  of  Ark.  335  along  E  bank  of  Hayes  Creek  2 

mi  E  of  Norphlet,  15  Sep  f989,  Thomas  U2,871  (NLU).  First  reports  for  Nebraska.  Lancaster  Co.:  just 

W  of  Lincoln,  Oak  Lake,  plant  very  common  along  saline  shore,  7  Oct  1974,  Churchill  4862  (BRIT, 

NLU);  artificial  pond  by  Salt  Creek,  N  of  University  campus,  Shildneck  C-M017  (TEX). 

Symphyotrichum  divaricatum  also  occurs  in  Lancaster  County  (e.g.,  Shildneck  C-I40J6,  TEX). 

Symphyotrichum  suhulatum  usually  is  distinctive  in  its  heads  in  a  dense,  elon- 
gate, pyramidal-paniculate  arrangement  (or  corymbiform  in  small  plants  with 

relatively  few  heads),  relatively  long  involucres,  phyllaries  without  a  distinct 

apical  green  zone,  ray  florets  1.5-2.5(-3)  mm  long  and  coiling  back  distally  in 
1/2-1  coils,  disc  florets  4-10(-13),  accrescent  pappus,  and  typical  salt  marsh 
habitat  (the  only  one  of  the  annual  taxa  adapted  to  saline  substrate).  Axillary 
heads  sometimes  mature  as  sessile  to  subsessile,  as  is  characteristic  of  S. 

hahamense,  but  other  features  of  S.  suhulatum  establish  its  identity.  It  perhaps 

forms  triploid  hybrids  with  S.  hahamense  (fide  Sundberg)  but  apparently  is 
more  completely  isolated  from  the  other  annual  taxa  (see  comments  under  5. 
divaricatum). 

Symphyotrichum  divaricatum  (Nutt.)  Nesom,  Phytologia  11-TI9. 1994.  Tripolium 
divaricatum  Nutt.,  Trans.  Amer  Philos.  Soc,  2, 7:296. 184f.  Aster  divaricatus  (Nutt.)  Torrey  & 

A.  Gray,  Fl.  N.  Amer  2T63. 1841  (not  Aster  divancatus  L.).  TYPE:  U.S.A.  MISSISSIPPI:  "inundated 

banks  of  the  Mississippi,"  collected  by  Thomas  Nuttafl,  probably  in  December  1811,  m  the 
vicinity  of  Natchez,  Mississippi,  or  around  New  Orleans,  Louisiana  (Graustem  1967). 

Aster subulatusvar.  ItgidatusShinners,  Eield  &  Lab.  21:159. 1953.  Symphyotrichum  suhulatum  van 

ligulatum  (Shinners)  Sundberg,  Sida  21:907.  2004.  Type:  U.S.A.  Texas. 

Aster  neomexicanus  Wooton  &  Standley,  Contr  U.S.  Natl.  Herb.  16:187.  1913,  Type:  U.S.A.  New 
Mexico  (see  citation  and  comments  below). 

2n  =  10.  Self -incompatible.  Common  m  the  south-central  U.S.A.  (Texas,  Oklahoma, 
Kansas,  Nebraska,  New  Mexico,  Arkansas,  I^ouisiana,  Mississippi,  Alabama, 

Kentucky  (fide  Clark  et  al.  2005),  Tennessee,  Missouri  (in  the  southeasternmost 
two  counties),  apparently  spreading  eastward  (e.g.,  Virginia;  Nesom  2000)  and 
expected  to  appear  elsewhere  along  the  Atlantic  coastal  plain.  Mexico  (Tamaulipas 
southward  to  the  vicinity  of  Tampico  in  Veracruz,  northern  Coahuila,  and 
Chihuahua,  in  the  area  of  Cd.  Chihuahua,  Cd.  Delicias,  and  Meoqui).  Figure  1. 

Disturbed  habitats,  often  moist  (but  usually  not  wet),  sand,  loam,  and  clay,  com- 
mon and  often  extremely  abundant  along  roadsides  and  ditches  and  in  lawns; 

in  the  drier  Great  Plains  region,  it  occurs  on  lake  shores,  marsh  and  playa  mar- 
gins, depressions,  and  flats.  Sometimes  flowering  into  February. 

Documentation  for  occurrence  in  New  Mexico.  Chaves  Co.:  Roswell,  3800  ft,  Aug  f 900,  Earle  &  Earle 

327  (US,  holotype  of  Aster  neomexicanus;  NMC  isotype).  Eddy  Co.:  Carlsbad  Springs,  Standley  40329 

(US).  Guadalupe  Co.:  Los  Esteros  Creek,  Tschaikowsky  401  (ARIZ).  The  collections  from  Eddy  and 

Guadalupe  cos.  were  recorded  by  Sundberg  on  exsiccatae  lists  iiled  in  herbarium  TEX. 

Symphyotrichum  divaricatum  is  distinct  from  the  other  annual  taxa  in  its  rela- 
tively long  and  conspicuous  ray  florets  and  in  its  tendency  to  produce  heads  in 
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a  diffuse  arrangement  (vs.  sessile  to  subsessile  axillary  (5.  hahamense),  distally 

clustered  (5.  ̂ ^quamatum,  S.  cxpansum),  or  densely  elongate,  pyramidal-panicu- 
late (5.  subulatum).  Betore  production  and  maturation  of  axillary  heads,  the 

aspect  of  young  plants  of  5.  divaricatum  may  resemble  that  of  S.  hahamense. 

fieads  in  small  plants  ol  S.  divaricatum  and  in  plants  from  Mississippi  and  Ala- 
bama olten  are  produced  in  a  corymbitorm  arrangement,  more  characteristic 

ol  5.  cxpaiisam,  but  the  larger  heads,  long-acuminate  phyllaries,  and  much 
longer  ray  corollas  indicate  their  identity. 

Sundberg  (2004)  noted  that  Symphyolrichum  divaricatum  is  "the  least  vari- 

able taxon"  [among  the  annual  oxytripolioids],  but  1  observe  that  it  is  markedly 
variable  at  least  in  head  size  (inner  phyllaries  (4-,  4.5-)5-5.5(-6.5)  mm  long) 

and  m  height  (plants (3-)20-f 00(-200, 300) cm  tall).  A  collection  from  Hidalgo 
Co.,  Texas  (Cory  51331  SMIJ),  was  noted  by  its  collector  to  be  of  plants  up  to  3 

meters  tall,  "the  largest  aster  plant  I  have  ever  seen."  Plants  in  lawns  will  continue 
to  produce  smal  1  heads  even  after  being  mowed  to  about  3  centimeters  m  height. 

The  combined  geographic  range  of  Symphyotrichum  divaricatum,  S. 

hahamense,  and  S.  cxpansum  is  roughly  doughnut-shaped,  with  the  Gulf  of 
Mexico  as  the  hole— each  ol  the  three  taxa  occupies  a  major  portion  of  the  cir- 

cumference. As  noted  below,  S.  divaricatum  and  S.  cxpansum  are  slightly,  inter- 

mittently sympatric  at  the  extremities  of  their  ranges  in  west  Texas  and  adja- 
cent Mexico  (Fig.  f).  The  geographic  ranges  of  S.  hahamense  and  S.  divaricatum 

approach  each  other  but  apparently  do  not  make  contact— the  easternmost 
portion  of  the  range  of  the  latter  is  in  southern  to  central  Alabama,  while  the 

(ormer  reaches  its  westernmost  point  in  Bay,  Gulf,  and  Franklin  cos.,  Fla.,  in  the 

central  panhandle  region  (Fig.  \).  Symphyotrichum  hahamense  and  S.  cxpansum 
are  sympatric  in  southernmost  Florida. 

The  geographic  range  oi  Synip/iyot  rich loiulivciricc/t urn  closely  approaches 
that  of  5.  suhulatum  in  places  along  the  Gulf  Coast.  Plants  of  5.  divaricatum 

even  grow  to  terrestrial  edges  of  marsh  and  deeper  water  along  the  coast,  but 

habitats  ol  the  two  taxa  are  distinct  and  they  appear  to  be  completely  repro- 
ductively  isolated. 

Representative  coastal  localities  lor  5v'ii/''iV<'irk  (mm  diyaruatum  (closely  approaching  habitats  of 

S.  suhulalum).  Alabama.  Mobile  Co.:  Battleship  Park,  brackish  moist  saiads,  22  Oct  1969,  KraJ  38290 

tVDB);  Hoi  Theodore  in  Deer  River  area,  sandy  open  dock  area  (Navy)  along  Mobile  Bay,2'5  0ct  1999, 
Krai  89064  (N\li,  VDB),  Louisiana.  Vermilion  Par.:  Redlisli  Point,  W  side  of  Vermilion  Hay,  vicinity 

USL  Held  station,  scattered  m  marsh  (brackish)  [growing  near  .S~\7)ipJiyotrJc/]:u)i  .sulnWdl  (niij,  28C\:t 

1961,  Rccsc  .'5726  (VDB).  Texas. Jefferson  Co.:  3.5  mi  S\V  of  Port  Arihtir  moist  places  of  coastal  flats,  18 
Nov  1945,  Cory  .50949  (SMU);  10  mi  VV  of  Sabine  Pass  on  Mwy  87.  sand  above  mtenidal  zone.  19  Nov 

1968,  Mti/i /er. 5175 (SMU).  Locality  lor  Sympbyol  nchum  suhulalum  sensu  strieto  sympatric  (as  noted 

on  label)  v\'ith  .S.J  ivuri(aUim.  Mississippi.  Jackson  Co.:  Pascagoiila,  vie.  Bayou  Casotte,  Sof  jet  of  Lou- 
ise St.  and  Washington  Ave.,  heavily  disturbed  fill  area,  clay  soil  wiih  oyster  fragments,  growing  within 

100  yds  of  Aster  suhulat lis  vav.  Ii,t;ul(((ii,s,  5  Nov  1994,  Marl\)nald  8179  (\'D\i). 

See  further  comments  following  5.  cxpansum. 
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Fig.  1 .  Geographic  distribution  of  Symphyotrichum  divaricatum.  Also  shown  are  the  eastern  approach  of  S.  bahamense  in 

the  Floricia  panhandle  and  the  western  approach  and  sympatry  of  S.  expansum.  U.S.A.  records  for  S.  divaricatum  are 

from  BRIT-SMU,  MO,  NLU,  NMC,  OKLJEX-LL,  VDB,  and  various  sources  of  literature;  a  few  (as  cited)  are  from  Sundberg 

(1986).  Records  for  S.  expansum  in  Mexico  are  from  TEX-LL  and  from  various  other  herbaria,  accumulated  in  a  yet  un- 

published taxonomic  treatment  (Nesom)  of  Mexican  Astereae.  Records  for  S.  bahamense  are  from  USF  and  VDB. 

Symphyotrichum  bahamense  (Britton)  Nesom,  Phytologia  77:276.  1994.  Aster 

bahamenais  Bntton,  Bull.  Torrey  Bot.  Club  41:14. 1914.  Aster  subulrttii.svar.  Jwhamensis  (Brit- 
ton) Bosserdet,  Taxon  19:249. 1970,  Type:  BAHAMAS:  Grand  Bahama. 

Aitt'r  subulalus  var.  clongaliis  Bosserdet  ex  Jones  &  l.owry,  Adansonia,  ser.  4,  8:406.  1986  (not 

Bosserdet,  Taxon  19:250. 1970,  nom.  invalid.,  without  designation  ol  a  type).  Symphyotru'liuni 
suhulatum  var  don^atum  (Bosserdet  ex  Jones  &  Lowry)  Sundberg,  Sida  21:907.  2004.  Tvi'l-:: 
U.S.A.  Florida. 

2n  =  20.  Self-compatible.  From  the  eastern  portion  of  the  Florida  panhandle 
throughout  most  of  peninsular  Florida  to  the  Keys  (43  counties  recorded  for 

Florida  in  this  study);  also  m  a  few  localities  of  coastal  Georgia  and  in  the 

Bahama  Islands  (including  the  type).  Flispaniola:  Santo  Domingo,  25  Oct  1929, 

Ekman  13918  (LL);  Alam  (1962)  mcluded  S.  bahamense  m  the  flora  of  Cuba. Ja- 
pan: Chiba  Pref.,  Futtsu  City  abandoned  rice  paddy  8  Oct  1985,  Enomoto  s.n. 

(TEX).  Ditches  and  depressions,  pond  edges,  edge  and  upper  part  of  salt  marsh, 

fresh  water  marsh,  fields,  grassy  roadsides,  lawns,  disturbed  sites,  woods  edges. 

Documentation  lor  occurrence  in  Georgia.  Glynn  Co.:  ca.  0.4  mi  S  of  E  end  of  bridge  of  Jekyll  Island, 
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upper  part  of  salt  marsh,  25  Oct  1975,  Duncan  29660  (VDB);  ca.  17  mi  NW  of  St,  Simons,  higher  part 

of  salt  marsh,  17  Sep  1971,  Duncan  23665  (VDB); exposed,  low  roadside  at  Super  8  Motel,  23  Oct  2001, 

McNeiluiOh339  (NLU).  Mclniosh  Co.:  ca.  2.4  mi  due  N  of  southern  ti[i  of  Sapelo  Island,  marshy  area, 

usually  fresh  water  just  back  of  narrow  strip  of  oaks  along  Duplin  River,  14  (,\t  1956,  Dunmu  206.55 
(BRIT,  TkX). 

Symphyot  richu  m  hahamensc  is  characterized  by  its  distinctive  arrangement  of 

heads  (at  first  at  ends  of  long,  bracteate  branches,  then  produced  and  maturing 

as  axillary  and  nearly  sessile  or  on  very  short  lateral  branches,  commonly  ap- 

pearing secund  to  subsecund)  and  ray  corol  las  mostly  2-3.5(-4)  mm  long,  with 

blue  to  purple  laminae  coiling  back  \n  2-3  coils.  The  ray  corollas  are  shorter 
than  in  5.  divariaitum  and  the  disc  florets  fewer 

According  to  Sundberg  (1986),  intermediates  between  Symphyolrichum 

hahamcnse  and  S.  subulatum  "occur  sporadically"  in  Florida  on  northern  ex- 
tremities of  the  range  of  the  former  (Duval  Co.  and  along  the  coast  of  the  pan- 

handle region).  He  noted  (2004,  p.  907)  that  "Intergradation  [with  S.  suhulatum] 
is  demonstrated  in  the  compactness  of  the  capitulescence  and  the  number  of 

disk  and  ray  1  lorets."  Such  putative  intermediates  do  not  appear  to  be  common, 

however,  and  Fl's  would  be  triploid  and  sterile  (Sundberg  1986).  There  is  no  speci- 
men at  TEX  indicated  to  be  such  a  hybrid. 

Putative  intergradation  between  Symphyotnchum  hahamcnse  and  S. 

expansum  in  southern  Florida  was  noted  by  Sundberg  (2004,  p.  907)  to  be  evi- 

denced by  "individuals  of  [5.  cxpt/n.suni] ...  more  robust  (to  1.5  m  tall)  than  else- 

where and  [withl  the  ligules  ...  often  pink,  instead  of  white."  if  any  of  these  pu- 

tative intermediates  are  5.  hahamense-expansiim  hybrids,  the  Fl's  would  be 
triploid  and  sterile.  Plants  of  S.  hahamcnse  from  southern  Florida  have  a  ten- 

dency for  early  heads  to  develop  on  relatively  shorter  peduncles  in  a  corymboid 

arrangement;  these  have  the  general  appearance  of  5.  expansum  but  can  be  iden- 
tified as  5.  hahamcnse  by  their  larger  involucres  and  larger,  blue  to  purple  ray 

florets  (examples:  I4endry  Co:  Brass  33406,  USF;  Levy  Co:  Scmplc  3966,  USF), 

and  the  later  (axillary)  heads  tend  to  be  sessile  or  short-pedunculate,  more  like 
typical  5.  hahamcnse.  The  couplet  below  give  details  of  differences. 

Heads  at  first  at  ends  of  long,  bracteate  branches,  then  produced  and  maturing  as 

axillary  and  nearly  sessile  or  on  very  short  lateral  branches,  commonly  on  one  side 

of  the  mam  stem  and  appearing  secund  to  subsecund,  in  paniculiform  arrange- 

ments; inner  phyllanes  5-6,5  mm  long;  ray  florets  in  2-3  series,  laminae  blue  to 

purple,  (2-)2. 5-4  mm  long  and  0,2-0.4  mm  wide  (dried),  coiling  back  in  2  or  more 

coils;  disc  florets  1 1  -23   Symphyotrichum  bahamense 
Heads  usually  corymbiform  to  thyrsiform  in  arrangement  (borne  primarily  on  distal 

branches,  distally  clustered);  inner  phyllaries  4-5.5  mm  long;  ray  florets  in  1  (-2)  se- 

ries, laminae  white  to  light  pinkish  or  slightly  blue,  2-3  mm  long  and  0,1-0.3  mm 

wide  (dried),  remaining  straight  or  coiling  back  in  1-2  colls;  disc  florets  (6-)8-15 

  Symphyotrichum  expansum 

Sundberg (1986)  suggested  that  the  tctrapfoid  Symphyotrich u  m  bahamense  may 
have  had  an  alloploid  origin,  with  parents  the  diploids  S.  divaneatum  and  either 
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5.  expansum  or  5.  suhulatum.  Such  an  origin  would  account  for  at  least  some 
aspects  of  morphological  inter mediacy  in  5.  hahamense. 

Symphyotrichum  expansum  (Poepp.  ex  Spreng.)  Nesom,  Phytologia  77:281. 1994. 
Urigewn  expansus  Poepp,  ex  Spreng.,  Sysc.  Veg.  3:518. 1826,  Type:  CUBA. 

Aslcr  inconspicuus  Less.,  Linnaea  5:143. 1830.  Aster  exilis  var,  inconspicuus  (Less.)  Hieron.,  Engl. 

Bot.Jahrb.  29:19. 1900.  Type:  CUBA:  homotypic  with  Erigeron  expansus. 

Erigeron  muUiflorus  Hook.  &r  Am.,  Bot.  Beechey  Voy  87. 1832.  TYPE:  U.S.A.  H.AWAI1.  Synonymy 

fide  Jones  (1984). 

Tripolium  suhulatum  (Michx.)  DC.  var.  parvijlorum  Nees,  Gen,  sp.  Aster.  157,  286.  1833. 

Symphyotrichum  suhulatum  var.  ptirvi/Io rum  (Nees)  Sundberg,Sida  21:907. 2004.  TYPE:  U.S.A. 

HAWAlPaslectotypiliedbySundberg (2004);  homotypic  with  A.divaricatusMar.sandwicensis. 

Tripolium  suhulatum  (Michx.)  DC.  var.  cuhense  DC,  Prodr.  5:254, 1836.  Aster suhulat  us  var.  tuht'nsi,s 
(DC)  Shmners.  Field  &  Lab,  21:161. 1953.  TYPE:  CUBA:  homotypic  with  Erigeron  expansu.s. 

Aster  divaricatus  (Nutt.)  Torn  &  A.  Gray  var.  saridwicer^sis  A.  Gray,  Proc.  Amer,  Acad.  Arts  7:173, 

1867.  Aster  sandwiccnsis  (A,  Gray)  Hieron.,  Bot.Jahrb.  Syst.  29:20,  1901.  Aster  suhulatus  var. 

sandwicensis  (A.  Gray)  A.G.Jones,  Brittonia  36:465. 1984.  TYPE:  U.S.A.  Hawaii:  as  lectotypificd 

byjones  (1984).  Jones  (1984)  lectotypified  Aslcr  sandwicensis  and  interpreted  it  to  represent 

the  taxon  identified  hereasS.se/iuimafum.Sundbergfollowed  this  interpretation  in  1986,  but 

later  (2004)  decided  that  the  type  is  correctly  identified  as  S,  expansum,  m  the  sense  oi  the 

present  study. 

Aster  paucijlorus  Nutt.  var.  gracilis  Benth.  ex  Hemsley,  Biol.  Centr.  Amer.  Bot,,  122,  1881,  Type: 

COSTA  RICA,  Synonymy  fide  Sundberg  (1986), 

Asferexilis  Elliott  var  australis  A.  Gray  Synopt.  Fl.  N.  Amer  1(2):203, 1884,  Aster  suhulatus  van 

ausIrahs(A,  Gray)  Shinners,  Field  &  Lab.  21:158. 1953.  Type:  U.SA,  Hawaii:  homotypic  with  A. 
divaricatus  var.  sandwicensis. 

Aster  madrensis  M.E. Jones,  Contr.  Western  Bot.  12:43. 1908.  Type:  MEXICO.  Ci ill itiAiiiiA. 

2n  =  10.  Self -compatible.  Moist  or  wet  places,  southwestern  USA  (Texas,  New 
Mexico,  Oklahoma,  Arizona,  California,  Nevada,  Utah),  Florida  (southernmost 

counties  and  other  scattered  localities),  Mexico  (all  states,  mcludmg  southern 

Tamaulipas,  Nuevo  [.eon,  Coahuila,  Chihuahua,  and  Sonora),  Central  America 

(Guatemala,  Belize,  Nicaragua,  Costa  Rica),  Antilles  (Jamaica,  Hispaniola-D.R.). 
Idawaii. Japan:  Okayama  Pref .,  Kasaoka  City,  on  newly  reclaimed  land  at  Kasaoka 
Bay  Polder,  14  Sep  1984,  Enomoto  s.n.  (TEX). 

First  report  for  Oklahoma.  Cimarron  Co.:  along  a  small  creek  ca.  7  mi  E  of  Kenton,  25  Sep  1976,J. 

Taylor  23717  (BRIT).  Cimarron  County  is  the  western  extremity  of  the  Oklahoma  panhandle,  rela- 
tively close  to  the  Texas  panhandle  localities  in  Hartley  and  Hutchinson  cos.,  cited  below. 

Disjunct  locahtics  m  Texas.  Hartley  Co.:  sandy  soil  along  Punta  de  Agua  Creek,  between  Romero 
and  Middle  Water  m  water  of  stream,  9  Oct  1964,  Correll  30339  (LL,  SMU),  Hutchinson  Co.:  Lake 

Meredith  Natl.  Rec.  Area,  Spring  Creek  picnic  and  fishing  area  around  small  lake  and  adjacent  marsh 

area,  NE  side  (immediately  downstream)  of  Sanford  Dam,  in  water  of  ditch  beside  marsh,  20  Septem- 

ber 2002,  Nesom  &  O'Kennon  8.53 (BRIT).  Mason  Co.:  5  air  mi  NNW  of  Mason,  2,1  mi  N  of  jct.  of  Hwy 
29  and  Hwy  398,;  then  2,4  mi  NW  on  dirt  road,  24  Sep  1999,  Singhursi  8248  (TEX).  Real  Co.:  Dry 

Creek,  0.1  mi  S  ol  (downstream  from)  mouth  of  Javelina  Creek,  ca.  800-1000  ft.  N  of  Dry  Creek  Rd. 
(Lost  Canyon  Rd.)  from  a  point  4.0  roadmiles  E  of  its  jct.  with  St.  Rt.  55  at  Barksdale,  elev.  ca.  1650  1 1., 

W  shorehne  of  pond,  3  Oct  1998,  Carr  17771  (TEX).  Val  Verde  Co.:  Pecos  River  at  Highway  90,  S  of  the 

high  bridge  of  Hwy  90,  along  the  E  bank  of  the  Pecos,  locally  abundant,  9  Nov  1999,  Henricl^son 
22624  (TEX). 
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Representative  documentation  lor  Florida.  Collier  Co.:  Vic.  of  Na|Dles,  S  ol  town,  common  in 

marshy  ditch,  ̂ )  Oct  1%2,  Coolfy  9028  (IJSF).  Dade  Co.;  l\'rrine,  empty,  oolitic  lot,  19  Sep  1^73,  Kial 
51893  (VDi3),  Lake  Co.:  Fustis-Trout  Lake  Nature  C:enter.  1  Oct  1991,  Dauhenmirc  s.n.  (USP),  Monroe 

Co.:  Big  Pmc  Key,  Sands  subdivision,  8  Sep  1981,  Hni  mhiuh  ')729  (BRIT,  USF-2  sheets);  Marathon  Key 
near  intersection  ol  I  Iwy  I  with  37th  Street,  roadside  fill,  1 1  Nov  198X,Sundberg 2327 (TEX)  and  2328 

(TEX);  Key  Largo,  0,2  m  S  ol  Tavernier  Creek  along  Hwy  1,  roadside  fill,  11  Nov  1983,  Sundhcyg2329 

(TEX),  Okaloosa  Co.:  Eglin  Air  Force  Base,  grassy  area  around  pond  just  Sof  Eglin  Blvd,  along  7th  St,, 
21  Nov  198.3,  W(/lic()n  1.1929 (USE). 

Symphyotrichum  cxpansum  is  recognized  by  its  relatively  small  heads  distally 

clustered  m  a  corymbitorm  to  thyrsi  lor  m  arrangement  and  short  (but  stil  I  coil- 
ing at  maturity),  whitish  to  pinkish  or  light  blue  ray  florets  about  as  long  or 

slightly  shorter  (in  coiled  torm)  than  the  pappus.  Among  the  annual  taxa,  it  is 

the  most  geographically  widespread  and  elevationally  diverse.  In  the  western 

U.S.A.  and  Mexico,  typical  S.  expansum  occurs  at  100-1 650(-1950)  meters;  from 
Central  America  to  Florida,  it  rarely  grows  at  more  than  10  meters. 

The  range  ol  Symphyotrichum  expansum  apparently  slightly  overlaps  that 

ol  S.  divaricatum  in  southeastern  New  Mexico,  western  Texas,  and  adjacent 

Mexico.  For  the  most  part,  the  two  are  clearly  distinct,  and  attempts  by  Sundberg 

(1986)  to  cross  these  two  diploid  taxa  produced  0-.3%  plump  achenes,  almost 

all  of  which  were  inviable.  hi  a  yet  unpublished  f  loristic  study  in  the  Texas  pan- 
handle region  (Hutchinson  Co.),  typical  S.  expansum  has  been  observed  in  close 

proximity,  without  intermediacy,  to  typical  S.divaricatunr.thc  latterisan  abun- 
dant colonizer  in  the  sandy  clay  at  many  sites  of  the  fluctuating  shoreline  of 

Lake  Meredith  (e.g.,  Nesom  &  O'Kennon  689,  as  cited  above),  while  5.  expansum 
was  observed  in  the  muck  of  a  wet  ditch  and  marsh  margin  at  only  one  area 

immediately  below  the  dam  {Nesom  &  O'Kennon  853,  BRIT),  In  Presidio  Co., 
Texas  (Big  Bend  Ranch  State  Natural  Area),  the  two  taxa  have  been  observed 

and  collected  in  close  proximity,  without  evidence  of  mtcrgradation:  S. 

divaricatum  {Worthin[;^ton  226.36,  TEX,  UTFP)  and  S.  expansum  (Worthington 

22637,  TFX,  UTFP).  Worthington  noted  by  annotation  that  he  observed  two 

species  of  'aster'  in  BBRSNA,  Pringlc  apparently  observed  two  co-occurring 

entities  in  Chihuahua,  on  the  "wet  banks  of  the  Sacramento  River  Ivicinity  of 

Cd.  Chihuahua],  f3  Sep  1886":  Pringle  751  (LL)  is  S.  divaricatuni  while  Pringlc 
750  (LL)  is  5.  expansum. 

Fvcn  though  it  appears  that  some  degree  of  reproductive  isolation  exists 

between  Symphyotrichum  divaricatum  and  S,  expansum,  Sundberg  (2004,  p. 

906)  noted  that  "Populations  intermediate  in  ligule  length  and  width  occur  in 
trans-Pecos  Texas,  parts  of  New  Mexico  (including  the  type  of  Aster 

neomexicanus,  collected  in  Chaves  Co.),  Arizona,  and  Chihuahua,  Mexico."  My 
observations  corroborate  the  existence  of  plants  with  longer  and  slightly  wider 

rays,  which  also  are  blue  to  purple,  in  contrast  to  the  smaller,  white  to  pink  rays 

of  5.  expansum.  Most  ol  these  occur  where  the  two  species  are  sympatric  and 

apparently  are  relatively  uncommon,  compared  to  the  parents.  Such  putative 
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intermediates  are  similar  to  S.  expansum  in  their  small  heads  (inner  phyllaries 

mostly  4-4.5  mm  long)  all  strongly  distally  disposed  on  wiry  peduncles.  Because 
of  its  relatively  large  ray  corollas,  the  Chaves  Co.  collection  is  identified  and 

mapped  here  as  typical  S.divaricatimu  although  in  habit  it  resembles  S.  expa  nsum. 

Collections  examined  (Symphyotrichum  di\'ayicatum<l>expansum).  U.S.A.  Texas.  Brewster  Co.:  3.5 

S  of  Marathon,  infrequent  m  mud  at  Pena  Blanca  spring,  21  Oct  1946,  Warnock  46.587  (SMU.  TEX). 

Jeff  Davis  Co.:  gravel  and  sand  bars  of  Limpia  Creek  near  Ft.  Davis,  8  Oct  1926,  Falmer2il23  (THX). 

Pecos  Co.:  roadside  along  irrigation  ditch  near  Farm  Road  1053, 1/2  mi  N  of  Imperial,  chromosome 

number  n=5,  20  Aug  1967,  Watson  147  (TEX);  ca.  5  mi  W  of  Fort  Stockton  along  IH-10,  moist  ditch 
along  frontage  road  S  of  freeway,  chromosome  number  n=5. 26  Aug  1983,  Su ndberg 2160 (TEX).  Presidio 

Co.:  infrequent  at  spring  near  Rex  Ivys  Lodge  above  La  Jitas,  2200  ft,  24  Sep  1961,  Warnock  18163 

(TFX).  Reeves  Co.:  Hwy  285,  S  of  Pecos,  20  Aug  1941,  Slrandtman  s.n.  (TEX).  Mexico.  Chihuahua: 

Delicias,  along  ditch,  10  Oct  1957,  Knobloch  631  (SMU). 

The  broad  distributions  and  distinct  morphology  of  Symphyotrichum 

divaricatum  and  5.  expansum,  their  ovedap  and  co-occurrence  in  a  relatively 
small  zone  of  sympatry  and  the  relatively  few  putative  intermediates  are  taken 
here  as  rationale  for  treating  both  of  them  at  specific  rank. 

Symphyotrichum  squamatum  (Spreng.)  Nesom,  Phytologia  77:292. 1994.  Conyza 
squamata  Spreng.,  Sysc.  Veg.  3:515. 1826.  Aster  squamatus  (Spreng.)  Hieron.,  Bot.  Jahrb,  Syst. 

29:19.  1901.  Conyzanthus  squanuitus  (Spreng.)  Tamamsch.,  Fl.  U.R.S.S,  25:186.  1959. 

Symphyotnchun]  subulatum  war.  squamatum  (Spreng.)  Sundberg,  Sida  21:908.  2004.  Typh: 
URUGUAY.  MONTHVIDEO. 

Engeron  sennampkxicaule  Meyen,  Reise  1:311, 1834.  Typh:  ?.  Synonymy  fide  Cabrera  (1978). 
BacLht!nsasteroidesColla,Mem.RealeAccad.Sci.Torino38:14,pl.  25. 1835.  Asterasteroides  (CoUa) 

Rusby  Mem.  Torrey  Bot.  Club  4:213, 1895,  TYPH:  CHILE:  Synonymy  fide  Sundberg  (1986). 
Conyza  herteroana  Phil.,  Lmnaea  28:737, 1836.  TVPH:  CHILE:  Synonymy  fide  Sundberg  (1986). 

Tripolium  conspicuum  Lmdley  ex  DC.  Prodr.  5:254.  1836.  Aster  bangii  Rusby  |nom.  nov],  Mem. 
Torrey  Bot.  Club  4:213. 1895.  TYPE:  CHILE:  Synonymy  fide  Sundberg  (1986). 

Aster  hnifolius  Griseb.,  Abhand.  Konigl.  Gcscllsch.  Wissens.  Gottingen  24:178. 1879.  TYPE:  ?  Syn- 
onymy fide  Cabrera  (1978). 

Aster  subtropicos  Morong,  Ann.  New  York  Acad.  .Sci,  7:139.  1893.  Type::  PARAGUAY  Synonymy 
fide  Sundberg  (1986). 

Tnpolmm  moellcri  Phil.,  Anal.  Univ  Chile  87:403. 1894.  Aster  moelleri  (Phil.)  Reiche,  Anal.  Univ. 
Chile  109:338. 1901.  TYPE:  CHILE:  Synonymy  fide  Cabrera  (1978) 

IripohumoHganthum  Phil.,  Anal.  Univ  Chile  87:403. 1894.  Type:  CHILE:  Synonymy  fide  Cabrera 
(1978). 

Erigeron  depths  Phil,  Anal.  Univ  Chile  87:417. 1894.  TypH:  CHILE:  Synonymy  fide  Cabrera  (1978). 
Aster  barcinonensis  Sennen,  Bull.  Acad.  Int.  Geogn  Bot.  23:242. 1914.  Type:  SPAIN:  Synonymy  fide 

Sundberg  (1986). 

2n  =  20.  Self-compatible.  Native  to  South  America  and  apparently  widely  dis- 
tributed there;  rare  in  California  and  the  southeastern  U.S.A.  (Alabama,  Florida, 

Louisiana,  Texas),  apparently  mostly  as  a  waif,  usually  on  or  near  beaches  and 
ballast  dumps.  Naturahzed  in  Australia(!),  JapanC),  haqO),  AfricaG),  FranceC), 

and  probably  other  regions  of  the  world.  Noted  by  Britton  (1914)  to  occur  on 
Ireland  Island  and  Boaz  Island,  Bermuda. 
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Documentation  lor  U.S.A.  occurrences.  Alabama.  Mobile  Co.:  sandy  W  end  of  Dauphin  Island,  18  Oct 

\'-V^.  Tayoiinui  Taylor  15.W2  (BRIT);  Dauphin  Island,  Itasca  Pi.  near  Iberville  Dr,  roadside  near  dunes, 

^)  Aug  l'-X-)5.  l\-idmus  D752  CVDB);  Battleship  Park,  by  Mobile-Baldwin  c:o.  causeway  abundant  on 
moist  brackish  sands,  22  Oct  I%Q,  KraL^SlSZ  (NLU).  California.  Kern  Co.:  S  ol  Greenlield.  intersec- 

tion ot  Cottonwood  Rd  and  Bucna  Vista  Rd,  along  roadside  ditch,  16  Apr  .1983,  Sundbeig  209.3,  "this 

population  ii  =  10  pairs"  (TEX).  Florida.  [Escambia  Co.|:  Pensacola,  waste  ground,  27  Jul  1899,  Cii  r(  i.vs 
6497  (CtH  Hide  Shumers  1953],  USF);  Franklin  Co.:  Apalachicola,  ballast  weed,Jul  1897,  Chapmni}  s.n. 

(MO  Hide  .Shinners  1953],  .SMLO.  Louisiana,  Orleans  Par.:  weedy  areas  along  streets  N  ol  New  Orleans 

Convention  Center  from  Howard  Street  W  to  elevated  hwy  in  New  Orleans,  10  Nov  1991,  Thomas 

T2b.773  (Nl.U).  Texas.  [Galveston  Co.|:  "Galveston,  sandy  beaches,  damp  sands  along  the  streets,  8 

Aug  1902,./.  Rcvcnhon  3319'  (MO.  US-2  sheets);  the  MO  collection  was  cited  by  Shinners  (1953)  as 
Asicr  •^uhulatiis  var  lUistrdlis;  n  was  identilied  as  S\7)i/i/iV()(riL)ii(ni  \iiutiinatum  h\  Sundberg  (198P) 
and  Nesom  (19'-)4), 

Symphyoincham  squamatum  is  iTcognized  by  its  corymbiform  to  thyrsiform 

arrangement  of  heads  (borne  primarily  on  bracteate  distal  branches  and  dis- 

tally  clustered),  inner  phyllaries  5~5.5  mm  long,  with  sharply  delimited  apical 
green  zones,  and  ray  florets  numerous  (21-28(-38))  with  filiform,  erect  (non- 

coiling)  corollas  shorter  (f  .3-2  mm  long)  than  the  mature  pappus.  It  is  the  only 
one  ol  the  taxa  treated  here  that  is  not  a  North  American  native;  its  evolution- 

ary relationship  to  the  others  may  be  correspondingly  distant.  Natural  hybrid- 
ization has  not  been  reported  between  S.  squamatum  and  any  other  taxon. 

KEY  TO THF  ANNUAL  TAXA 

1.  Heads  usually  dense  in  an  elongate,  pytamidal-paniculate  arrangement;inner  phyl- 

laries 6-7  mm  long, phyllary  apices  linear-acuminate,  distal  margins  often  intolled/ 

involute,  gteen  zone  of  phyllaries  narrowly  lanceolate,  usually  extending  the  entire 

length  of  the  phyllary,chartaceous  bases  short  or  absent;  pappus  accrescent, 4-5.5 

mrii  long  at  maturity  and  usually  longer  than  coiled  ray  corollas;  habitats  wet,  saline 

-   .   Symphyotrichum  subulatum 

1.  Heads  corymbiform  to  thyrsiform,diffu5ely  paniculate.or  secund  to  subsecund  and 

paniculiform  arrangements  or  at  the  tips  of  long,  bracteate  branches;  inner  phyllai- 

ies  4-6.5  mm  long,  phyllary  apices  acute  to  acuminate,  distal  margins  inrolled/in- 
volute  or  not, green  zone  of  phyllaries  lanceolate  to  elliptic,chartaceous  bases  usu- 

ally conspicuous;  pappus  not  accrescent,  3. 5-4(-5)  mm  long  at  maturity,  longer  or 
shorter  than  ray  corollas;  habitats  moist  to  wet,  rarely  saline. 

2.  Phyllary  tips  appressed,  acute,  flat,  inner  phyllaries  with  broadly  lanceolate,  dis- 

tinctly demarcated,  apical  green  zone,  proximal  1/2-1/3  white-chartaceous;  ray 

floret  laminae  erect,  often  involute  along  the  edges  (curling  inward  lengthwise), 

rarely  coiling  back  distally  (if  so,  then  only  ca.  1/2  coil),  usually  shorter  than  mature 

pappus;disc  florets  (3-)7-14   Symphyotrichum  squamatum 

2.  Phyllary  lips  loose,  linear-acuminate,distal  margins  often  inrolled/involute.innei 

phyllaries  with  narrowly  lanceolate, often  weakly  demarcated  apical  green  zone, 

white-chartaceous  bases  short,  ca.  1  /3  - 1  /2  the  length  of  the  phyllaries;  ray  floret 

laminae  not  involute  along  edges,  usually  coiling  back  distally  in  1-4  or  more 

coils,  usually  as  long  or  longer  than  mature  pappus;  disc  florets  (6-)8-1 5, 1 1  -23, 
or(20-)33-45(-50). 

3   Heads  usually  corymbiform  to  thyrsiform  in  arrangement  (borne  primarily  on 
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distal  branches,  distally  clustered):  iriner  phyllaries  4-5.5(-6)  mm  long,  phyl- 

lary  apices  acute  to  abruptly  short-acuminate  or  long-acuminate,  distal  mar- 

gins inrolled/involute  or  not;  ray  florets  in  1  (-2)  series,  corollas  2-3  mm  long, 

laminae  0.1-0.3  mm  wide  (dried),  white  to  light  pinkish  or  slightly  blue,coil- 

ing  back  in  1-2  coils  or  less  commonly  remaining  straight;  disc  florets  (6-) 
8-15    Symphyotrichum  expansum 

3.  Head  arrangements  diffusely  paniculiform  to  pyramidal-paniculiform  to 

corymbiform  or  secund  to  subsecund  and  paniculiform;  inner  phyllaries  5- 

6.5  mm  long;phyllary  apices  long-acuminate,distal  margins  usually  inrolled/ 

involute;  ray  florets  in  1  -3  series,  corollas  2-7  mm  long,  laminae  0.2-0.8  mm 

wide  (dry),  white  to  blue  or  puple,  coiling  back  in  2-4  or  more  coils;  disc  flo- 
rets 11-23  or  (20-)33-45(-50). 

4  Heads  often  at  ends  of  long,bracteate  branches,axillary  heads  usually  ma- 

turing on  elongate  lateral  branches,the  whole  arrangement  often  diffusely 

paniculiform  to  pyramidal-paniculiform,  or  heads  more  distally  disposed 

and  thearrangement  corymbiform  to  thyrsiform;  ray  florets  in  1  series,  co- 

rollas mostly  4-7  mm  long,  laminae  0.4-0.8  mm  wide  (dry),  blue  to  white, 

coiling  back  3-4  or  more  times;disc  florets  (20-)33-45(-50);south-central 
U.S.A.,  extreme  northwestern  Mexico    Symphyotrichum  divaricatum 

4.  Heads  at  first  at  ends  of  long,  bracteate  branches,  then  produced  and  ma- 

turing as  axillary  and  nearly  sessile  of  on  very  short  lateral  branches,  com- 
monly on  one  side  of  the  main  stem  and  appearing  secund  to  subsecund, 

in  paniculiform  arrangements;  ray  florets  in  2-3  series,  corollas  mostly  2- 

3.5(-4)  mm  long,  laminae  0.2-0.4  mm  wide  (dry),  blue  to  purple,  colling 

back  in  2-3  coils;  disc  florets  1 1-23;  Florida,  coastal  Georgia,  Bahamas 

   Symphyotrichum  bahamense 

Perennial  taxa — Symphyotrichum  tenuifolium  sensu  lato 

Symphyotrichum  tenuijolium  sensu  stricto  anci  S.  hracci  (S,  tenuifolium  var. 

aphyllum)  are  diploid,  rhizomatous  perennials  endemic  to  coastal  and  near- 
coastal  habitats.  The  former  occurs  mostly  in  marshes  of  western  Cuba,  the 

Bahamas,  and  the  west  coast  of  southern  and  central  Florida;  S.  tenuifolium 

occurs  m  marshes  along  the  Gulf  coast  from  Texas  to  panhandle  Florida  and 

then  along  the  Atlantic  coast  from  northeastern  Florida  northward  as  far  as 

Rhode  Island,  New  Hampshire,  and  Mame.  The  key  by  Sundberg  (2004)  sepa- 
rates the  two  perennial  taxa  in  a  number  of  features.  Each  of  them  has  been 

treated  at  specific  rank  by  regional  botanists  (Cronquist  1980;  Wunderlin  1982, 
1998;  Wunderlin  &  Hansen  2004),  but  Long  (1970),  Long  and  Lakela  (1971),  and 

Sundberg  (1986, 2004)  have  regarded  5.  hracei  as  a  variety  within  a  more  broadly 

conceived  species.  In  the  initial  description  of  var  aphyllum,  Long  (1970,  p.  41) 

noted  that  it  is  "connected  by  intermediate  forms"  to  var  tenuifolium  and  is  "a 
West  Indian-Florida  population  segregate  of  the  more  northern  [S.  tenuifolium]: 
Sundberg  (1986, 2004)  observed  that  the  two  taxa  intergrade  where  their  ranges 

overiap  along  the  Gulf  Coast  of  northern  and  central  peninsular  Florida,  from 

Taylor  to  Pinel  las  counties,  where  "almost  all  specimens  are  intermediate,"  sug- 
gesting that  parental  forms  apparently  are  absent  or  rare  and  that  gene  flow  is 
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continuous.  Tn  contrast,  I  find  that  typical  S.  hracei  occurs  northward  well  into 

the  range  ol  typicalS.tcnui/oIium  (e.g.,  Hernando  Co.,  S.  hracei,  Sundberg2305, 

TEX;  Citrus  Co.,  5.  hracei  Schmid  A-6,  USF;  Taylor  Co.,  5,  [^rdcci,  Godfrey  61659, 

BRIT).  Sundberg  (2004)  scored  Godfrey  61659  (FSU)  as  typical  of  S.  hracei  ex- 
cept for  root  structure,  which  is  lacking  on  the  BRIT  duplicate. 

Species-rank  concepts  of  Cronquist,  Wunderhn  and  Hansen,  and  the 
present  study  emphasize  the  distinctive  morphologies  of  the  two  taxa,  their 

mostly  allopatric  ranges,  and  the  apparent  hybridization  and  intermediacy  that 

occurs  within  only  a  relatively  small  area  oi  overlap.  Long  and  Sundberg  have 

emphasized  the  zone  ol  intermediacy  as  rationale  for  treating  these  two  taxa  as 

geographic  segments  ol  a  smgle  species.  Whichever  point  of  view  is  adopted, 

treatment  ol  these  at  specific  rank  may  be  more  subjective  than  for  the  annual 

taxa,  where  reproductive  isolation  apparently  is  stronger 

Symphyolrichum  tenuifolium  (L.)  Nesom,  Phytologia  77:29.3.  1994  (199.5).  A^tci 

tciiuijolius  I...  Sp.  Pi.  2:873.  1753.  Tvi'i^:  U.S.A.  "in  America  scpiciiinonalc." 

Symphyoi  nchitm  hracei  (.Britton  ex  Small)  Nesom,  Phytologia  77:276. 1994.  Aster  hracei  Bntton 
ex  Small,  Fl.  Miami  190,  200. 1913.  Typi;:  BAHAMAS.  Nl-:\v  Proviphnce. 

A.skT(fniu/()liiis  varti/iliv/ lii.s  R.W.Long,  Rhodora  72:40. 1970.  Sv"i/''iy(''n'Li]tuti  tci\HiloUum(]..) 
Nesom  van  aphyUum  IR.VV.  Long)  Sundberg,  Sida  21:905.  2004.  Typh:  U.S.A.  FpeiRinA. 
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ABSTRACT 

The  pappus  traits  of  84  taxa  of  Canadanthus,  Ampdasicr.  Psi/ac(is,  and  Symphyotrichum  (subtribe 

Symphyotrichinae)  and  14  other  species  of  asters  were  examined.  Most  species  of  Symphyotrichinae 

had  a  pappus  consisting  of  three  whorls;  1)  a  secondary  inner  whorl  of  a  few  bristles  40-85%  the 

length  oi  the  inner  primary  whorl,  2)  a  prmiar)'  outer  whorl  of  many  bristles  with  tapermg  ends 

about  90-95%  the  length  of  the  inner  primar\'  wliorl,  and  3)  a  primary  inner  whorl  of  many  bristles 

with  very  weakly  to  strongly  clavate  ends.  In  addition,  a  lew  species  of  Syniphyotrichum  have  a  ves- 

tigial secondary  outer  whorl  of  a  single  short  bristle  only  about  10-30%  the  length  of  the  primary 

inner  whorl.  In  some  species  of  Symphyotiichum  the  secondary  inner  whorl  was  difficult  to  distin- 
guish Irom  the  prnnary  outer  whorl  or  possibly  was  absent.  In  a  small  sample  of  species  of  Aster, 

Dodiingeria,  Eurybia,  Eucephalus,  Galatdla,  Herrickia,  lonactis,  Odemena,  and  Oreostenima,  the 

pappus  was  either  triple  or  quadruple.  The  short  secondary  outer  whorl  was  present  in  most  species 

examined  but  was  sometimes  reduced  to  very  few  bristles  or  absent  on  some  Iruits.  hi  soine  cases,  the 

secondary  inner  whorl  of  mid  length  tapering  bristles  was  present  in  some  individuals  in  a  species 

but  not  in  others.  The  quadruple  pappus  with  strongly  clavate  inner  bristles  appears  to  be 

plesiomorphic  for  the  North  American  Clade  of  the  tribe  Astereae.  In  single  species  samples  of 

Cnnitaria,  Linosyns,  and  b'dicia  the  pappus  differed  from  that  ol  other  species  examined. 

RESUMEN 

Se  examinaron  lascaracteristicasde  los  vilanosde  84  taxade  Canadanthus,  Ampdastcr,Ps\lactu,  y 

Symphyotrichum  (subtribu  Symphyotrichinae)  y  otras  14  especies de  compuestas.  La  mayoria  de  las 

especies  de  Symphyotrichinae  tienen  un  vilano  de  tres  verticilos;  \)  un  venicilo  secundario  interno 

de  pocas  sedas  con  el  40-85%  de  la  longitud  del  verticilo  interno  primario,  2)  un  verticilo  externo 

primario  con  muchas  sedas  de  extremos  estrechados  de  aproximadamente  el  90-95%  de  la  longitud 
del  verticilo  interno  primario,  y  3)  un  verticilo  interno  primario  de  muchas  sedas  con  extremos  desde 

debilmente  a  fuertemente  clavados.  Ademas,  algunas especies  de  Symphyotrich  um  tienen  un  verticilo 

secundario  externo  vestigial  de  una  sola  seda  aproximadamente  del  10-30%  de  la  longitud  del  verticilo 
interno  primario.  En  algunas  especies  de  Symphj'otrichum  el  verticilo  secundario  interno  fuedificil 

de  diferenciar  del  primario  externo  o  posiblemente  estaba  ausente.  En  una  pequena  muestra  de 

especies  de  Aster,  DoeUin^eria,  Euryhia,  Eucephalus,  CalaleUa,  Herrickia,  lonactis,  Odemena,  y 

Oreostemma,  el  vilano  era  triple  o  cuadruple.  El  verticilo  secundario  externo  corto  estaba  presente  en 

la  mayoria  de  las  especies  examinadas  pero  estaba  reducido  algunas  veces  a  unas  pocas  sedas  o  ausente 

en  algunos  Irutos.  En  algunos  casos,  el  verticilo  interno  secundario  de  sedas  de  tamano  mediano  estaba 

presente  en  algunos  indi\'iduos  de  una  especie  pero  no  en  otros.  El  vilano  cuadruple  con  las  sedas 

SIDA21(4):  2141-2159.2005 
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interiores  luertemente  clavadas  parece  ser  plesiomorl  ico  para  el  clado  Norte  Americano  cle  la  tribu 

Astereae.  F.n  una  sola  muestra  de  especies  de  Cnnitaiia,  Linosyris,  y  Felicia  el  vilano  difena  de  las 

otras  especies  examinadas. 

INTRODUCTION 

The  symphyotrichoid  aster  genera  Canadanthus  Nesoin,  Ampelastcr  Nesom, 

and  Symphyothchum  Nees  have  long  been  reported  to  have  a  simple  pappus 

with  non-clavate  bristles,  either  as  species  of  Aster  L.  (e.g.,  Gray  1884;  Fernald 
1950;  Cronquist  1955, 1968a,  1980, 1994)  or  recently  as  species  of  Canadanthus, 

Ampelaster,  and  Symphyotrichum  (Nesom  1994,  2000;  Semple  et  al.  2002).  In 

contrast,  some  other  North  American  asters  historically  treated  at  times  in  other 

genera  or  in  A.sttTsensu  lato  have  been  reported  to  have  a  double  (Eucephalus 

Nutt.,  Scricocarpus  Nees;  Gray  1884;  Cronquist  1955)  or  a  triple  pappus 

{Doellingeria  Nees;  Cronquist  1968, 1980;  Nesom  1994;  Semple  et  al.  2002).  The 

putatively  double  pappus  consisted  of  a  short  whorl  of  outer  bristles  and  a  much 

longer  whorl  of  inner  bristles,  while  the  putatively  triple  pappus  had  a  short 

outer  whorl  and  two  long  inner  whorls,  the  outer  slightly  shorter  and  tapering 

and  the  inner  bristles  clavate.  Species  ol  Solidago  L.  historically  were  also  con- 
sidered to  have  a  simple  pappus  (e.g.,  Gray  1884;  Fernald  1950;  Cronquist  1968b, 

1980;  Nesom  2000;  Semple  et  al.  1999).  However,  1  lood  and  Semple  (2003)  dem- 
onstrated that  nearly  all  species  ol  goldenrods  had  a  double  pappus  with  two 

primary  whorls  of  long  bristles  (the  outer  shorter  and  tapering,  the  inner  clav- 
ate) and  at  least  some  species  had  an  additional  secondary  outer  whorl  of  a  few 

very  short  bristles.  That  is,  a  genus  thought  to  have  a  simple  pappus  in  fact  had 

a  triple  pappus  like  that  reported  for  DocUingeria  (synonym:  Aster  sect. 

Triplopappus  Torr  &  A.  Gray;  Torrey  and  Gray  1841;  Seinple  et  al.  2002).  Our 

discovery  that  goldenrods  had  a  double  (or  rarely  triple)  pappus  raised  the  pos- 
sibility that  other  genera  of  Astereae  thought  to  have  a  simple  pappus  might 

also  be  double  or  triple.  This  paper  on  pappus  variation  is  one  in  a  scries  being 

prepared  by  the  first  author's  lab  to  report  the  findings  ol  investigations  of 
cypselae  traits,  including  pappus  variation  in  the  North  American  Glade  of  the 

Asteraeae  (sensu  Noyes  &  Riesebcrg  1999).  The  pappus  whod  terminology  pro- 
posed by  Hood  and  Semple  (2003;  secondary  outer  whorl,  primary  outer  whorl, 

and  primary  inner  whorl)  is  used  throughout  this  paper  with  the  addition  of 

new  label  for  a  fourth  whorl  not  seen  in  Solidago,  the  secondary  inner  whorl  of 

tapered  mid  length  bristles. 

MATERIALS  AND  MHTllOnS 

A  preliminary  survey  was  undertaken  to  examine  under  the  dissecting  micro- 
scope the  pappus  bristles  of  one  or  two  specimens  of  representative  species  ol 

the  sections  and  subsections  ol  Symphyotrichum.  Subsequently,  a  more  rigor- 
ous survey  was  conducted  involving  80  taxa  and  one  hybrid  of  Symphyotrichum 
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and  4  species  of  other  genera  in  the  subtribe  Symphyotrichinae  Nesom  and  14 
species  of  other  North  American  and  Eurasian  aster  genera  listed  in  Table  1. 

Observations  were  made  using  a  dissecting  scope  (10-70x)  or  a  compound  light 

microscope  (20-400  x).  The  degree  of  the  clavateness  of  bristle  tips  was  deter- 
mined using  the  0-4  rankings  described  m  detail  in  Hood  and  Semple  (2003). 

At  least  five  different  fruits  from  each  species  were  observed  under  the  dissecting 

microscope  at  a  maximum  of  70X;  most  observations  were  made  at  30~40x. 
For  the  most  part,  observations  were  made  on  specimens  in  the  WAT  Herbarmm, 
but  additional  material  on  loan  from  BRIT,  CAN,  GH,  and  NY  (Holmgren  et  al. 

1990)  was  also  examined  to  expand  the  number  of  taxa.  In  addition  to  several 

methods  used  in  evaluating  pappus  features  listed  by  Hood  and  Semple  (2003), 

assessment  of  the  presence  or  absence  of  any  short  secondary  outer  whorl  lin- 
ear to  scaly  bristles  and  other  pappus  features  were  also  systematically  under- 

taken. Thus,  Table  1  has  five  columns  of  observational  data  plus  a  column  for 

additional  comments,  while  only  lour  columns  were  included  by  Hood  and 

Semple  (2003). 
Observations  on  the  compound  microscope  were  made  from  slides  prepared 

as  follows.  For  each  species,  two  ray  floret  and  two  disc  floret  cypselae  (with  co- 

rollas or  without  corollas  still  attached)  were  mounted  in  Cytoseal'''^  60  (low 
viscosity)  mounting  medium  under  a  cover  slip.  Observations  at  100-400X  on 
the  compound  microscope  were  made  similarly  to  the  observations  under  the 

dissecting  scope  at  30-70  x.  Observations  made  on  the  two  kinds  of  scopes  were 

compared  and  any  discrepancies  were  resolved  by  re-examining  specimens. 
Digital  photomicrographs  were  taken  using  a  Nikon  CoolPix  990  camera 

manually  held  against  the  ocular  lens  of  either  the  dissecting  or  compound 

microscope.  Pictures  were  taken  of  specimens  under  the  compound  light  mi- 

croscope with  either  below  stage  or  above  stage  lighting.  Final  digital  illustra- 

tions were  made  using  CorelDraw  12'*'  from  digital  images  edited  with  Corel 
PhotoPaintl2®  (Corel  Corp.). 

RESULTS  AND  DISCUSSION 

The  pappus  of  the  majority  of  species  of  the  Symphyotrichinae  consists  of  three 

whorls  (Figs.  1-4):  1)  a  secondary  inner  wdiorl  of  a  few  intermediate  length,  line, 
tapering  bristles  usually  about  50-70%  of  the  length  of  the  primary  inner  whorl, 
2)  a  primary  outer  whorl  of  tapering,  non-clavate  bristles  that  were  generally 
5-10%  shorter  than  the  inner  whorl,  and  3)  a  primary  inner  whorl  of  very  weakly 
to  strongly  clavate  tipped  bristles.  The  phylogenetically  more  basal  taxa  of 

the  Symphyotrichinae  Canadanthus  modestus  (Lindl.)  Nesom  (Figs.  lA-G), 
Ampelaster  carolinanusiWdlt^)  Nesom  {¥igsAH-K),  and  Almutaster  pauciflorus 
(Nutt.)  Love  &  Love  (Figs.  2A-E)  are  all  diploids  (2n  =  18)  with  x  =  9  chromo- 

somal base  number  (Brouillet  et  al.  2001a,  b;  Semple  et  al.  2002).  These  have  a 

triple  pappus  with  no  secondary  outer  whorl  of  short  bristles  or  scales  observed. 



Table  1 .  Pappus  variation  in  subtribe  Symphyotrichinae:Symp/iyofr/c/7um  and  related  genera.  Civ, degree  of  clavateness  of  inner  bristles  (0  =  not  clavate  to  4  = 

strongly  clavate):  Civ-Tap,  clavate  alternating  with  tapered  bristles  (primary  inner  and  outer  whiorls,  y  =  yes,  -  not  obviously  so);  Lgth,  primary  outer  bristles 

shorter  than  primary  inner  bristles;Ovrlp,  degree  of  overlapping  of  bristles  at  base  (0=  not  observed;  1  =slight  overlap;2=  definite  overlap);2"''-Out,  evidence 

for  a  secondary  outer  whorl  of  very  short  scaly-bristles. 

Taxon Civ 

Civ-Tap 

Lgth 

Ovrip 

2"''-0ut 

Comments 

SYMPHYOTRICHINAE  Nesom 

Canadanthus  Nesom  (x  =  9) 
C.modestus 1 y y 2 

Ampelaster  Nesom  {x  -  9) 
A,  carGhnianus 2 y y 0 

Almutaster  Love  (x  =  9) 

A.  pauclflorus 1 y y 0 

Psilactis  A.  Gray  (x  =  9, 4, 3) 

R  tenuis  {x  =  4) 1 y y 0 

2"'^  inner  bristles  60%  of  1  °  inner 

2"'^  inner,  few,  50%  of  1  °  inner 

2"=  inner  50-60%  of  r  inner 

heterocarpic,  ray  fruit  epappose; 

2""  inner  bristle  40-60%  of  1  °  inner 

Symphyotrichum  Nees 

subg.  Chapmaniani  (Semple)  Semple  (x  =  7) 

5.  chapmanii  2 

subg  Symphyotrichum  sect  Symphyotrichum  (x  =  8)  subsect.  Symp^yofr/c/ium 

series  Symphyotrichum 

S.novi-belgli  0 
5.  retroflexum  4  v 

S.  robynsianum 

S.  elliottii 

y 0 n 

y 2 y 

y 0 n 

y 1 n 

2""  inner,  few,  50-60%  of  1°  inner; 

possible  2'  ■  outer  whorl  bristle, one  seen, 

fine,30%  of  Tinner 

2"''  inner,  very  few,  70%  of  T  inner 

2""^  inner  bristles, few ,  70-8%  of  1  °  inner; 

possible  2"^  outer  bristle,30%  of  1  °  inner, 

only  seen  on  one  fruit 
2^'=  inner,  few,  70-80%  of  1°  inner 
series  Punicei  (House)  Semple 

2""  inner,  few,  70-80%  of  1  °  inner 

o 
3D 



Taxon Civ 

Civ-Tap 

Lgth 

Ovrip 

2"''-0ut 

Comments 

S.prenanthoides  0 

S.puniceum  0 

subg.  Symphyotrichum  sect.  Symphyotrichum  {x  ■ 
S.  chilense  3 

S.  eatonii  2 

5.  foliaceum  3 

S.jessicae  2 

S.  spathulatum  3 

S.subspicatum  3 

subg. Symphyotrichum  sect.  Symphyotrichum  {x  - 
series  Cordifolii  (G.Don  in  Loudon)  Semple 

S.  anomalum  1 

S.ciliolatum  0 

5.  cordifolium  1 

5.  drummondii  1 

S.  short  a  1 

S.  texanum  1 

S.  undulatum  2 

S.  iirophyllum  0 

S.  /oeve  2 

5.oolentangiense  3 

S.attenuatum  0 

subg.  Symp/iyofr/c/ium  sect.  Symphyotrichum  {x  ■ 
S.  boreale  0 

5.  dumosum 

var.dumosum  1 

var.  St  rictior  2 

y  0 

y  2 8)  subsect.  Occ/c/enf(7/e5  (Rydb.)  Nesom  {Foliacei) 

y                   y  1 

y                y  0 

y                y  0 

y                y  0 

y                y  0 

y                y  0 
8)  subsect.  Heferop/iy///  (Nees)  Sennple 

y 

y 

y 

y 

y 

y 

y 

y 

1 

0 

0 

0 

1 

0 

0 

0 

y  y  0 

y  y  2 

y  0 8)  subsect.  Dumosi  (Torr.  &  A.  Gray)  Nesom 

y  0 
0 

0 

n 

n 

n 

n 

n 

n 

n 

n 

2™^  inner,  few,  60-80%  of  1  °  inner 

I"-^  inner  brislies,  few,  40-70%  of  1  ° 

2"'-Mnner,  few,  75-80%  of  1°  inner 

2"^^  inner,  few,  75-80%  of  1°  inner 

2"'^  inner,  very  few,  80%  of  1°  inner 

2"°  inner,  very  few,  70-80%  of  1  ° 

2"-  inner,  very  few,  70-80%  of  1  ° 2""  inner  bristles  not  seen 

2""^  inner  bristles,  few,  80%  of  T 

2"-^  inner  bristles,  few,  70-80%  of  1  ° 

2™"^  inner  bristles, few,  70%  of  1° 

2"-^  inner  bristles,  few,  70%  of  1  ° 

2"'"  inner  bristies.few,  70%  of  1  ° 

2"=  inner  bristles, few,  70-80%  of  1° 
2"''  inner  bristles, few,  80%  of  1  ° 

variable  bristle  lengths;2"'^  inner  bristles, 

few,  60-70%  of  1  °;  1  °  outer  85-90%  of  1  ° 
inner  series  Concinni  (Nees)  Semple 

2"''  inner  bristles, few,  70-80%  of  1  ° 

2"^^  inner  bristles, few,  70-80%  of  1  ° 
2"'^  inner  bristles  60-70%  of  inner 

2"''  inner  bristles,  few,  60-70%  of  1  ° 

2""  inner,  0-few,  70-80%  of  1  °  inner 

2"'-"'  inner,  very  few,  70%  of  1  °  inner 

o 
o 
o 

5 



Table  1.  (continued) 

Taxon Civ 

Civ-Tap 

Lgth 

Ovrip 
2"''-0ut 

subg. Symphyotrichum  sect  Symphyotrichum  (x  =  8)  subsect.Dumos/  (Torr&  A. Gray)  Nesom  (continued! 

5.  eulae  3  y  y  0  n 
S.lanceolatum 

subsp.hesperium  1  y  y-  o 

var^hirsuticaule 

var /interior 

var.  lanceolatum 

vaf.latifolium 

S.  lateriflorum 

var  .lateriflorum 

yar.angustlflolium 
S.  nahannlense 

S.praealturv 

vat.angustior 

yar.praealtum 
5.  ontarione 

yar.ontarione 

S.  racemosum 

5.  simmondsii 

S.  tradescanti 

S.  welsh  a 

subg  Symphyotrichum  sect.  Symphyotrichum  {x -- 
S.depauperatum  0 

S.  parviceps  0 

S.  porter  I  2 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

0 

1 

1 

0 

0 

0 

1 

1 

0 

1 

0 

1 

subsect.  Porteriani  (Rydb.)  Nesom 

y  0 

y  0 
y  y  0 

y 

n 

n 

n 

n 

n 

n 

n 

n 

Comments 

2"^  inner  bristles  not  seen 

2""^  inner  bristles, few,  50-60%  of  1  °;  2""^ 

out  bristle,  one  seen,  1 0%  of  1  °  subsp. 
lanceolatum 

2^'  inner  bristles,  few,  70  of  1  ° 
2""  inner  bristles,  few,  70%  of  r 

2""  inner  bristles, few,  80%  of  T 

2^=  inner  bristles,  few,  80%  of  1  ° 

2"^  inner  bn5tles,few,80%  of  1° 
2"^^  inner  bristles,  few,  80%  of  1  ° 

2^°  inner  bristles  50-70%  of  1  °  inner 

2™'  inner  bristles,  very  few,  70-80%  of  1  ° inner 

2'=  inner  bristles,  few,  80%  of  1  ° 

2""  inner  bristles, few, 40-80%  of  1° 
2"=^  inner  bristles  not  seen;  small  fruit 

2'""  inner  bristles,  few,  70%  of  1° 

2™  inner  bristles,  few,  80%  of  1  ° 
2"'^  inner  bristles  50-70%  of  1  °  inner 

2"  inner  bristles,  0-few,  80%  of  1  ° 

2"=  inner  bristles,  few,  60-70%  of  1° 

2"=  inner,  0-few, 60-70  %  of  1  °  inner 



Taxon 
Civ 

Civ-Tap 

Lgth 

Ovrip 

2"''-0ut 

Comments 

3» 

O 
O S.pllosum 

va  r,  pilosum  2 

vat.pringlei  2 

5.  priceae  2 

sect.  Conyzopsis  (Torr.  &  Gray)  Nesom  (x  =  7) 
5.  ffondosum  0 

S.  ci  I  latum 

S.laurentianum 

0 

1 y 

y 

y 

y 

y 

y 

y 

sect,  Turbinelli  (Rydb.)  Semple  (x  =  48  derived  from  x=8) 
5.  turbinellum                                    1                      y  y 

subq.  Ascendentes  (Rydb.)  Sempie  (x  =  13,21) 
S.ascendens                                     3                      y  y 

S^defoliatum                                     1                      y  y 

subg.  Virgulus  (Raf.)  Nesom  (x  =  5, 4)  sect.  Concolores  (Torr,  &  A,  Gray)  Nesom 
S.sericeum                                        1                      y  y 

S.pratense                                        1  y  y 
5.  concolor 

var.concolor                               1  y  y 

var.divestitum                              1  y  y 

S.plumosum                                     1  y  y 

subg.Wrgu/us  (Raf.)  Nesom  (x  =  5,4)  sect.  Grand/f/on  (Torr. &, A,  Gray)  Nesom 
subsect.  Grandiflori  (Torr.  &  A.  Gray)  Nesom 

S.campestre                                     3  y  y 

S.fendleri                                         2  y-  y 

1 

0 

0 

0 

0 

0 

0 

0 

0 n 

0 n 

1 n 

2"^^  inner,  0-few,  50-60%  of  1  ° 

2"'-  inner  bristles,  0-few,  80%  of  1  ° 

2"'-'  inner,  very  few,  80%  of  1°  inner 

2"''  inner  not  obvious;  1  °  bristles  fine  and 

of  slightly  different  lengths 
2"'^  inner  not  obvious;  1  °  bristles  fine  and 

of  slightly  different  lengths 

2"-  inner  not  obvious;  1  °  bristles  fine  and 

of  slightly  different  lengths 

2"-  inner,  1 -few,  70-80%  of  1  °  inner 

2"'  inner  bristles,few,60-70%  of  1° 
2""'  inner,  very  few,  80%  of  1  °  inner 

2"'^  inner  bristles, few,  60-70%  of  1  ° 

inner;  T'^  outer  bristle,  one  seen  on  one 

fruit,  25%  of  "inner 2"'-  inner  bustles  40-80%  of  1  °  inner 

2"%nner  bristles, few,  50-60%  of  r 

2"''  inner  bristles,  few,  60-80%  of  1° 
2'"'  inner  bristles  50-80%  of  1  °  inner 

2"%nner  bristles,few, 40-70%  of  T 

2"%nner  bristles, few,  50-60%  of  r 



Table  1,  (continued) 

Taxon 
Civ 

Civ-Tap 

Lgth 
subsect.Grano'i//o/-/(Torr.&  A.Gray)  Nesom  (continued) 

S.  grandiflorum  2  y 

5.  oblongifolium  2  y 

S.yukonense  2  y 

subsect.  Mexicanae  Nesom 

5.  moranense  3  y  y 

5.  tnlineatum  2  y  y 

subg.  Virgulus  (Raf.)  Nesom  (x  =  5,4)  sect.Pafenfes  (Torr&  A.Gray)  Nesom 
subsect. Patentes  (Torr.&  A.Gray)  Nesom 

5.  patens 

vai.patens  3 

yar.patentissimum  3 

S.phlogifolium  ] 

S.georgianum  3 

sub5ect.6rac/iyp/7y///(Torr.&  A.Gray)  Nesom 

5.  adnatum  2 

S.  waiter!  1 

subg.  Wrgu/us  (Raf.)  Nesom  (x  =  5,4)  sect.Po/y//gu/;  (Semple  &  Brouillet)  Sempie 

S.novae-angliae  0  -  y 

5.  Xamethystinum  0  -  y 

subg.  Virgulus  (Raf.)  Nesom  (x  =  5,4)  sect. f r/co/c/e;  (Torr.&  A.Gray)  Nesom 
S.  encoides 

subsp.  encoides  2  y  y 

subsp.  ponsum  1  y  y 

S.falcatum  2  y  y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

Ovrip 

1 

2 

1 

2 

0 

1 

2 

0 

1 

1 

0 

2''"'-0ut 

y 1 n 

y 0 n 

y 1 y 

n 

n 

n 

n 

n 

n 

n 

n 

Comments 

2''"-  inner  bristles,few,  60-70%  of  1° 

2"'  inner  bristles, few,  60-80%  of  1  ° 

single  short  2'"'  outer  bristle  seen; 

2""^  inner 

bristles  40-60%v  fine;  lower  barbs  of 
1°  bristles  anthocyanotic 

2"^  inner  bristles,  few,  50-70%  of  1  ° 

2"=  inner  bristles, few,  60-70%  of  1  ° 

2"^-*  inner  bristles, few,  60-80%  of  1  ° 

2"^  inner  bristles, few,  70-80%  of  1  ° 

2"=  inner  bristles, few,  50-70%  of  1  ° 

2"'"  inner  bristles, few  ,  70%  of  1  ° 

2"'^  inner  bristles, few,  50-70%  of  1  ° 

2""^  inner  bristles,  few,  50-80%  of  1  ° 

2"^  inner  bristles,  few  ,50-70%  of  1  ° 

2"=inner  bristles, few,  50-80%  of  1° 

2"'^  inner  bristles, few,  70-80%  of 

2''°  inner  bristles,  few,  70-80%  of 

2""  inner  bristles,  few,  70-80%  of 

o 



Table  1.  (continued) 

Taxon Civ 

Civ-Tap 

Lgth 

Ovrip 

2"''-0ut 

Comments 

subg.  Astropolium  (Nutt.)  Semple  (x 
S.subulatum 

war. subulatum 

S.  tenuifolium 

vaf.tenuifolium 

Doellingeria  umbellata 
var.umbellata 

Bucephalus  engelmannii 

Eurybia  macrophylla 

Hernckia  glauca 

tonactis  linariifolia 

Odemena  reticulata 

=  5) 

0 y 0 

1 

n 

n 

not  cleariy  in  three  whorls;  2'""-*  inner 
bristles,  very  few,  70-80%  of  1  ° 

y  y  0 

EXAMPLES  OF  OTHER  ASTER  GENERA  OFTHE  NORTH  AMERICAN  CLADE 

2"'^  inner  bristles  nearly  as  long  as  1  °  outer 

bristles,  or  not  present 

3 

4 

y 

y 

2'"'  outer  bristles,  many  1 0-15%  of  1  ° 
inner  bristles 

2'"-'  outer  bristles,  few,  linear,  1 0-20%  of 

1  °  inner  bristles;  some  individuals  have 

a  2""^  inner  whorl  of  bristles  35-75%  of 1°  inner  whor 

2"^  outer  bristles,  very  few,  10-1  5%  of 

inner  bristles;  some  individuals  have  a 

l"-^  inner  whorl  of  bristles  50-60%  of  1  ° 

inner  whorl 

2'""^  outer  bristles,  very  few  1 0-25%; 

2"'^inner  bristles,  few, 50-80%  of  r  inner 

2""  outer  bristles,  many  1 0-20%  of  1° 
inner  bristles;  some  individuals  have  a 

2'"'  inner  whorl  of  bristles  35-75%  of  1 " 
inner  bristles 

2"=  outer  bristles,  few,  10-20%  of  inner 

bristles;  2"'^  inner  bristles  few, 40-60%  of 

1°  inner 

o o 



Table  1.  (continued) 

Taxon Civ 

Civ-Tap 

Lgth 

Ovrip 

Z'^'^-Out 

Comments 

Oreostemma  alpigenus 

ssp.  haydeni 

Aster  amellus 

Aster  ageratoides 

suhsp.  leiophyllus 

Aster  scaber 

Galatella  punctata 

Crinitaria  linosyris 

Linosyris  villosa 

Felicia  amelloides 

EXAMPLES  OF  OTHER  ASTER  GENERA  OF  THE  NORTH  AMERICAN  CLADE  (continued] 

3  y  y  2  y 

1-2 

1? 

EXAMPLES  OF  BASAL  GRADE  ASTERS 

y  y  2 

2""  outer  bristles,  few,  10-15%  of  inner 

bristles;  2'-  inner  bristles  40-60%  of  1° inner  bristles 

2™'  outer  bristles  very  few,  1 0-30%  of  1  ° 

inner; 2""  inner  bristles  few,50-80%  of  1° 
inner 

2''^  outer  bristles  very  few,  20-25%  of  1  ° 

inner;  2"  inner  bristles  few,  50-60%  of 

1°  inner 

2""  outer  bristles,  few,  1  5-35%  of  1  ° 

inner;  2"  inner  bristles,  few, 40-70%  of 

1°  inner 

2"''  outer  bristles  very  few;  ca.  30%  of  1° 

inner;  2"  inner  bristles  few,  50-60%  of 

1°  inner 

whorls  grade  outer  to  inner  and  not 

clearly  discontinuous;  2'  '  outer  bristles 

very  few,  30-40%  of  1  °  inner;  I  '■  inner 
bristles,  50-60%  of  1°  inner 
numerous  bristle,  70  plus;  whorls  grade 

outer  to  inner,  shortest  outer  bristles 

15%  the  length  of  the  longest  inner; 

inner  most  bristles  only  weakly  clavate 

possibly  two  whorls,  some  bristles 

narrowly  clavate,  some  variation  in 

length;  no  short  to  mid  length  bristles 

o 
so 
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Fig.  1 .  Cypselae  traits  in  Canadanthus  anAAmpelaster,  disc  fruits;  scale  bars  =  1  mm,  A-G.  Canadanthus  modestus  (Semple 

&  Brouillet  7008  WAT).  A.  Immature  fruit.  B.  Fruit  body.  C.  Silhouette  of  tips  of  primary  outer  bristles  (short,  tapering) 

and  primary  inner  bristles  (longer,  clavate).  D.  Clavate  tip  of  primary  inner  whorl  bristle.  E.  Mature  fruit  body  detail.  F. 

Tip  of  primary  outer  whorl  bristle.G.  Base  of  primary  pappus  whorls.  H-K./lm/jetoferforo///)/mi/s  (Semp/e  5393  WAT). 

H.  Mature  fruit.  I.  Detail  of  cypsela  body.  J.  Silhouette  of  tips  of  primary  outer  bristles  (short,  tapering)  and  primary 

inner  bristles  (longer,  clavate).  K.  Base  of  primary  pappus  whorls  and  single  secondary  pappus  whorl  bristle  (arrow). 
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Fig.  2.  Pappus  traits  in  Almutaster  and  Psilactis;  scale  bars  =  1  mm.  A-E.  Disc  fruit,  Almutaster  pauciflorus  {Semple  & 

Semple  5763  WAT).  A.  Mature  fruit.  B.  Fruit  body.  C.  Silhouette  of  pappus  bristle  tips.  D.  Clavate  tips  of  primary  inner 

whorl  bristles.  E.  Tip  of  primary  outer  whorl  bristle  (arrow);  the  two  shorter  bristles  on  the  right  are  possible  long 

secondary  outer  bristles.  F-M.  Piilactis  tenuis  (Semple &  Heard 8201  \NM).  E.  Heterocarpic  ray  (epappose)  and  disc  fruit. 

G-M.  Disc  fruit.  G.  Silhouette  of  pappus.  H.  Tips  of  primary  whorl  bristles.  I. Tip  of  long  secondary  outer  whorl  bristle. J. 

Base  of  pappus  whorls.  K.  Surface  of  fruit  body.  L.  Detail  of  ridge  of  fruit  body.  M.  Swollen  base  of  fruit. 

The  much  more  derived,  heterocarpic  Psilactis  tcnu;.s(Figs.  2F-M)  with  In  =  8 
had  ray  truits  without  a  pappus  and  disc  fruits  with  wdiat  we  interpret  as  a 

triple  pappus.  The  mid  length  secondary  inner  bristles  are  obvious  (Fig.  IG), 
but  there  was  httie  difference  in  the  primary  outer  and  inner  whoH  bristles 

except  length  (Figs.  2G-T). 
Within  the  large  genus  Syinphyotrichum,  with  x  =  8,  7, 6,  5  and  4  and  dip- 
loid to  duodecaploid  taxa,  there  was  some  correlation  between  infrageneric 
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group  and  degree  of  clavateness,  but  there  was  also  considerable  variation  even 
between  closely  related  species  within  the  same  subsection  or  even  series.  For 

example  in  S.  series  Symphyotrichum,  S.  retroflexum  (Lindl.)  Nesom  (Figs.  4A- 
F)  with  2n  =  48  had  the  most  strongly  clavate  inner  bristles  in  the  genus  and  a 

few  secondary  inner  whorl  bristles,  while  S.  novi-helgii  (L.)  Nesom  with  2n  =  48 
had  non-clavate  inner  bristles  and  the  secondary  inner  bristles  were  difficult 
to  detect.  All  members  of  5.  subsect.  Occidentales  had  inner  primary  whorl 

bristles  with  well  developed  clavate  tips.  Most  members  of  5.  subsect. 

Hetewphylli  had  non-clavate  to  weakly  clavate  inner  primary  bristles,  while 
m  the  closely  related  subsect.  Dumosi,  species  ranged  from  having  non-clavate 

to  strongly  clavate  primary  inner  bristles.  Secondary  inner  bristles  were  gener- 
ally few  in  number  and  70-80%  the  length  of  the  primary  inner  bristles.  In 

subsect.  Porteriani,  the  small  fruits  had  relatively  few  bristles  and  very  few  sec- 
ondary inner  bristles.  All  these  taxa  have  x  =  8  and  are  members  of  subg. 

Symphyotrichum.  This  range  in  variation  was  also  present  m  5.  subg.  Virgulus 

with  X  =  5,  but  the  secondary  inner  whorl  was  more  easily  recognized  as  present, 

more  variable  in  length,  and  with  more  and  shorter  bristles  (40-80%). 

The  most  distinct  pappus  in  Symphyotrichum  occurred  in  the  three  mem- 
bers of  sect.  Conyzopsis,  which  have  x  =  7  (Houle  &  Brouillet  1985).  These  have 

been  treated  as  members  of  the  separate  genus  Brachyactis  Ledeb.  (Jones  1989) 
but  are  likely  derived  from,  or  are  sister  group  to,  the  western  North  American 

X  =  8  Foliacei  group  (subsect.  Occidentales;  Semple  et  al.  2002  and  earlier  cited 
references).  Conyzopsoid  asters  have  a  pappus  with  numerous  fine  bristles  that 

are  not  clavate  (Figs.  4I-L).  The  primary  outer  whorl  is  variable  m  length  and 

shorter  than  the  primary  inner  bristles.  We  saw  no  clear  evidence  of  a  second- 
ary outer  whorl.  In  short,  in  addition  to  having  a  derived  chromosomal  base 

number,  being  taprooted  annuals  rather  than  perennials  like  all  other  species 
in  the  genus,  and  being  in  other  ways  atypical  members  of  the  genus,  the 
conyzopsoid  asters  also  have  a  derived  pappus  that  is  apparently  reduced  to 
double,  not  triple  or  clavate,  and  they  are  the  only  species  within 

Symphyotrichum  with  accrescent  bristles  (Nesom  1994). 
Within  Symphyotrichum  it  is  sometimes  difficult  to  distinguish  between 

the  whorls  of  bristles.  As  in  Solidago  (Hood  &  Semple  2003),  the  smaller  cypselae 

with  fewer  bristles  show  less  evidence  for  a  multiple-whorled  pappus.  This  was 
more  often  the  case  in  sect.  Symphyotrichum-. 

While  most  species  of  Symphyotrichum  have  a  triple  pappus,  a  few  species 

also  possess  a  vestigial  secondary  outer  whorl.  Only  one  short  bristle  was  ob- 
served on  one  fruit  in  each  case.  These  occurred  in  three  different  subgenera: 

subg.  Chapmanii,  S.  chapmanii;  subg.  Symphyotrichum,  S.  lanceolatum  subsp. 
hesperium  and  S.  retroflexum;  and  subg.  Virgulus,  S. sericeum^nd  S.yukonense 
(Fig.  3M).  The  same  situation  was  observed  in  Solidago  (Hood  &  Semple  2003), 
although  for  this  report  greater  effort  was  made  to  detect  the  often  difficult  to 
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Fig.  3.  Fruit  traits  in  Symphyotrichum,  disc  fruits;  scale  bars  =  1  mm.  A-F.  Subg.  Chapmaniani,  S.  chapmanii  (Canne2277 

WAT).  A.  mature  fruit.  B.  Fruit  body  detail.  C.  Silhouette  of  upper  portion  of  pappus.  D.  Tips  of  primary  inner  whorl 

bristles.  E.  Tip  of  primary  outer  whorl  bristle.  F.  Tip  of  secondary  outer  whorl  bristle.  G-M.  Subg.  Virgulus,  S.yukonense 

(Sem/)/e&  Semp/e  70624  WAT).  G.  Mature  fruit.  H.  Fruit  body.  I.  Silhouette  of  upper  portion  of  pappus.  J. Tips  of  primary 

whorl  bristles.  K.Tips  of  primary  inner  whorl  bristles  (lower  magnification  than  D-F).  I.  Tip  of  secondary  outer  whorl 

bristle.  M.  Single  secondary  outer  whorl  bristle.  N.  Anthocyanotic  barb  of  primary  whorl  bristle  near  base;  diffuse  pig- 

ment also  present  in  shaft. 
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Fig.  4.  Fruit  traits  in  Symphyotrichum  subg.  Symphyotrichum,  disc  fruits  I;  scale  bars  =  1  mm.  A-F.  Sect./subsect. 

Symphyotrkhum,  S.  retroflexum  {Semple  &  Chmielewski  6217  VJKl).  A.  mature  fruit.  B.  Fruit  body  detail.  C.  Tips  of  pri- 

mary inner  whorl  bristles.  D.  Tip  of  primary  outer  whorl  bristle.  E.  Tip  of  secondary  outer  whorl  bristle.  F-G.  Base  of 

pappus  showing  overlapping  of  bristles.  H.  Suhseci. Heterophylli,S.  oolentangiense  [Semple  2477VJM)  fruit  body.  I-L, 

Sect.  Conyzopsis,  S.  ciliatum  (Houle  &  LegaultSi  WAT).  I.  Mature  fruit.  J.  Fruit  body  detail.  K.  Upper  portion  of  primary 

whorl  bristles.  K.Tips  of  primary  inner  whorl  bristles.  L.Tip  of  primary  inner  whorl  bristle  show  in  K. 



2156  BRIT.ORG/5IDA  21(4) 

see,  fine,  secondary  outer  bristles.  In  all  cases  in  Symphyotrichum,  such  bristles 

were  clearly  situated  on  the  outer  rim  of  the  pappus.  It  seems  likely  that  other 

species  also  rarely  produce  a  bristle  or  two  of  the  vestigial  secondary  outer  whorl; 

linding  such  bristles  was  rather  serendipitous.  Documenting  how  frequently 

such  rare  bristles  occur  will  take  considerable  time-consuming  effort. 
In  other  North  American  genera  examined,  species  had  either  a  quadruple 

or  triple  pappus,  with  both  occurring  within  Euccphalui,  DocUingcricu  and 

lonactis  (.Table  1).  Historically,  the  short  secondary  outer  whori  of  bristles  has 

been  noted  in  all  three  genera,  which  were  assumed  to  have  a  double  pappus. 

The  long  inner  "whorl"  is  in  fact  composed  of  usually  three  distinct  whorls;  a 
secondary  inner  whorl  with  tapering  bristles  50-80%  the  length  of  the  primary 

inner  whorl;  a  primary  outer  whorl  with  tapering  bristles  90-95%  the  length  of 
the  primary  inner  whorl;  and  a  primary  inner  whorl  of  bristles  with  weakly  to 

very  strongly  clavate  bristles.  Although  species  of  Docllingeria  have  been  treated 

as  members  ol  A,s"(cr  sect.  Triplopappus,  their  inner  primary  bristles  arc  not  as 
strongly  clavate  as  those  ot  some  species  ol  Euccphalus,  which  had  not  been 

reported  to  have  two  distinct  whorls  of  longer  inner  bristles.  These  strongly 

clavate  bristles  were  given  a  maximum  score  of  4  in  Table  1,  but  they  were  more 

distinctly  clavate  than  any  Solidago  and  deserve  a  score  of  5  on  the  0-4  scale 
developed  for  goldenrods  (ITood  &  Semple  2003). 

The  cypselae  of  at  least  some  individuals  of  some  species  of  Euryhia  also 

have  a  quadruple  pappus.  Species  in  the  related  genus  Herrichia  also  rarely  had 

the  short  secondary  outer  whorl.  The  JCS  laboratory  is  currently  examining 

pappus  traits  m  each  ol  these  x  =  9  genera  in  detail  and  will  report  the  results  in 
a  future  paper. 

Within  the  North  American  Clade  some  clades  have  lost  one  or  more  whorls 

ol  bristles,  but  not  always  the  same  whorl.  In  the  Symphyotrichinac,  the  three 

longer  whorls  of  bristles  have  generally  been  retained,  but  the  short  secondary 

outer  whorl  is  absent  or  rarely  vestigially  present.  In  the  Chrysopsidinae,  the  x 

=  9  genera  have  retained  all  four  whorls  to  varying  degrees,  while  the  lower  base 
number  taxa  have  progressively  lost  the  secondary  inner  and  the  secondary 

outer  whorls  (Semple,  accepted).  In  the  Solidagininae,  some  genera  have  retained 

the  secondary  outer  whorl  but  lost  the  secondary  inner  whorl  (e.g.  Scricocarpus) 

wlnlc  other  genera  have  retained  only  the  inner  two  primary  whorls  and  usu- 
ally lack  the  secondary  outer  whorl  or  possess  it  in  a  vestigial  state  (Hood  & 

Semple  2003).  Additional  studies  of  all  other  subtribcs  and  clades  are  needed 

to  determine  how  many  whorls  of  pappus  bristles  are  really  present.  We  note 

that  several  species  that  have  been  included  in  Haplopappu^  sensu  Hall  (1928) 

have  been  found  to  have  either  a  double  or  triple  pappus;  this  will  be  reported 
on  m  more  detail  in  a  future  paper 

A  few  species  of  Eurasian  and  African  asters  were  also  examined  to  ascer- 

tain whether  or  not  a  quadruple  pappus  occurred  in  "Basal  Group/Southern 
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Hemisphere  Grade  taxa"  (Noyes  &  Rieseberg  1999)  of  Astereae.  Four  whorls  were 
observed  in  species  of  Aster  (one  European,  two  eastern  Asian  species)  and 
Galatella  (Table  1);  there  were  very  few  short  outer  bristles  and  only  a  few  mid 

length  bristles.  In  the  Crinitaria^Linosyris  group,  which  is  more  basal  in  the 
tribal  phylogeny  then  Aster  (Semple  et  al.  2002),  the  two  species  examined  (Table 
1)  had  numerous  bristles  that  might  be  interpreted  as  four  whorls  or  as  a  single 

series  grading  from  very  short  outer  bristles  to  long  inner  ones  that  were  very 

weakly  clavate.  In  both  cases  the  pappus  was  different  from  that  of  North  Ameri- 
can basal  genera.  The  pappus  of  the  one  species  of  Felicia  examined  lacked  short 

and  mid  length  bristles.  The  long  bristles  were  slightly  varied  in  length  and 
some  possibly  were  very  narrowly  clavate.  The  pappus  was  more  like  the  most 
derived  ones  seen  in  some  North  American  species,  themselves  known  to  be 

derived.  The  JCS  laboratory  has  started  a  large  systematic  study  of  pappus  varia- 
tion in  the  Basal  Grade  genera  of  the  Astereae  and  will  report  on  the  results  m  a 

future  paper  At  this  point,  however,  it  is  clear  that  a  quadruple  pappus  occurs 
m  both  the  North  American  Clade  and  the  some  genera  of  Basal  Grade  of 

Astereae.  A  quadruple  pappus  is  a  plesiomorphic  trait  for  the  North  American 
Clade;  loss  of  whorls  to  three,  two  or  one  are  derived  states. 

SYSTEMATICS  IMPLICATIONS 

Although  Symphyotrichum  has  a  triple  pappus,  for  practical  purposes,  such  as 

preparing  keys  to  genera,  it  may  be  most  convenient  to  treat  the  genus  as  hav- 

ing an  "appearing  simple"  pappus  (i.e.,  evidently  having  a  single  whorl  oi 
bristles),  except  possibly  for  sect.  Conyzopsis,  which  has  a  distinctive  pappus 
due  to  its  numerous  bristles  in  two  similar  whorls.  In  phylogenetic  studies,  the 

genus  must  be  recognized  as  having  a  triple  pappus  with  a  vestigial  fourth  whorl 
in  at  least  some  species.  The  low  number  of  secondary  inner  bristles  and  their 
apparent  absence  in  some  species  reduces  the  value  of  this  feature  for  purposes 
of  identification.  As  well,  for  most  species  the  low  degree  of  clavateness  of  the 

primary  inner  bristles  makes  the  condition  not  immediately  obvious,  as  is 
clearly  demonstrated  by  the  fact  that  no  one  reported  this  before.  Had  we  not 

begun  with  Solidago,  we  also  might  not  have  recognized  the  triple/quadruple 
pappus  nature  of  the  Symphyotrichinae  genera  of  asters.  In  some  cases,  the  triple 
nature  of  the  pappus  is  only  revealed  by  the  small  differences  in  average  lengths 
of  the  three  longer  whorls.  In  Semple  et  al.  (2002),  the  cypselae  of  25  species  of 

Symphyotrichum  were  illustrated  in  technical  line  drawing.  Only  a  few  of  these 
can  be  interpreted  now  as  showing  differences  in  the  lengths  of  the  primary 
outer  and  inner  whorl  bristles,  e.g.  S.  praealtum  (Poir.)  Nesom  var  praealtum, 

and  none  illustrate  the  presence  of  the  few-bristled  shorter  secondary  inner 
whorl.  Likewise,  only  three  of  the  four  whorls  of  pappus  bristles  of  Doellingeria 
umhellata  were  illustrated;  again  the  secondary  inner  whorl  is  missing.  This  is 

noted  here  to  emphasize  that  differences  between  the  secondary  inner,  the  pri- 
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mary  outer,  and  the  inner  pappus  scries  in  the  North  American  Cladc  ol  the 
tnhc  Astcreae  are  at  times  minor  and  dilticuh  to  sec,  but  <ut  nonetheless  real. 
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ABSTRACT 

Dahlia  dissecta  var.  suhlignosa  was  recognized  in  1969  based  on  available  herbarium  specimens.  Here 

we  present  molecular  evidence  to  demonstrate  that  var  suhlignosa  is  not  the  sister  taxon  to  D.  dissecta 

var.  dissecta,  nor  is  it  conspecitic  with  either  of  its  two  closest  allies,  D.  linearis  s^ndD. JoeniculiJoUa. 

Therefore,  we  elevate  Dahlia  dissetla  var  suhlignosa  to  the  rank  of  species,  as  D.  suhlignosa  (RD, 
Sorensen)  D.H.  Saar  &  P.D.  Sorensen  comb,  &  stat,  nov. 

RESUMEN 

Dahha  dissecta  var  suhlignosa  se  reconocio  en  1969  basandose  en  los  cspecimenes  de  herbario 

disponibles,  Presentamos  aqui  una  prueba  molecular  para  dcmostrar  que  var  .suhlignosa  no  es  el  taxon 

hermano  de  D.  dissecta  var  dissecta,  ni  es  conspecifico  con  ninguno  de  sus  dos  semejantes  mas 

proximos,  D.  linearis  y  D.foeniculijolia.  For  ello,  elevamos  Dahlia  dissecta  var. suhlignosa  al  rango  de 

especie,  asi  como  D.  suhlignosa  (P.D.  Sorensen)  D.E.  Saar  &  P.D.  Sorensen  comb.  &  stat.  nov 

INTRODUCTION 

Dahlia  dissecta  S.  Watson  presently  has  two  recognized  intraspecific  taxa:  D. 
dissecta  var  dissecta  and  D.  dissecta  var  suhlignosa  P.D.  Sorensen.  Dahlia  dissecta 

is  in  sect.  Entemophyllon,  v/hich  includes  five  other  species.  Dahlia  dissecta  var. 
dissecta  is  known  from  rocky  slopes  and  ledges  in  the  Mexican  states  of  Hidalgo 

and  San  Luis  Potosi,  at  elevations  of  1900-2500  m.  While  not  common,  plants 
are  not  difficult  to  find  in  these  areas.  Variety  suhlignosa  is  known  only  from 

the  type  locality  and  a  nearby  location  m  western  Tamaulipas,  Mexico,  at  el- 
evations of  2100-2500  m.  The  ranges  for  these  two  varieties  are  separated  by 

about  137  km  at  their  closest  point,  and  var.  suhlignosa  is  not  sympatric  with 
any  other  taxa  in  sect.  Entemophyllon. 

Dahlia  dissecta  var  dissecta  was  conservatively  described  based  on  lim- 
ited herbarium  specimens  known  at  the  time  (Sorensen  1969).  Morphologically, 

the  two  taxa  are  very  similar,  at  least  superficially.  Both  have  ultimate  leaf  seg- 
ments that  closely  resemble  each  other  in  shape.  All  of  the  species  in  sect. 

Entemophyllon  described  at  the  time  had  substantial  perennatmg  stems  except 
D.  dissecta,  which  is  wholly  herbaceous.  Variety  suhlignosa  is  minimally  woody 
at  the  base  of  the  canes. 
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The  varieties  differ  in  that  D.  dissecta  var.  sublignosa  tends  to  be  larger, 

reaching  heights  of  7-9  dm  compared  to  3-7.6  dm  for  var  dissecta.  Stems  of  the 
current  years  growth  arise  directly  from  a  crown  of  tubers  or  rootstock  on  var 

dissecta,  whereas  stems  of  vdv.  sublignosa  frequently  arise  from  short  (5-15  cm) 

ligneous  portions  oi  the  previous  year's  growth.  The  leaves  of  var  sublignosa 
can  be  a  little  longer  (11-19  vs.  10-15  cm),  with  sometimes  smaller  ultimate  seg- 

ments (0.5-5.5  vs.  2-9  mm).  Outer  involucral  bracts  are  2.5-5.5  mm  m  width  for 

var.  sublignosa  and  1 .8-4  m  m  for  var  dissecta  (Sorensen  1969).  Perhaps  the  most 
distinctive  ieature  ot  difterence  is  the  squarish,  cusp-tipped  leaf  segments  of 
var.  sublignosa,  as  compared  to  more  rounded  leaf  segments  on  var.  dissecta, 

which  may  or  may  not  have  a  smaller  cusp  (see  Fig.  la-b). 
Observations  made  with  recently  collected  live  material  suggested  more 

differences  between  the  varieties  than  can  be  seen  with  herbarium  specimens 

alone.  Therelore,  a  molecular  analysis  was  conducted  to  clarify  the  relation- 
ship of  these  two  presumed  intraspecific  taxa. 

MATERIALS  AND  METHODS 

Live  plant  material  v/as  obtained  from  Plant  Delights  Nursery,  Inc.,  Raleigh,  NC, 
which  originated  as  seed  from  Yucca  Do  Nursery,  Hempstead,  TX,  accession 

number  D07-615,  collected  m  the  Cerro  Peiia  Nevada  Mountains,  in  the  vicin- 
ity of  the  type  locality.  D.E.  Saar  3521, 3522  (MUR). 
Plants  of  Dahlia  dissecta  var  sublignosa  flowered  in  an  outdoor  plot,  which 

provided  material  for  chromosome  counts  from  pollen  mother  cells  in  devel- 

oping capitula.  Heads  of  appropriate  size  were  fixed  in  modified  Carnoy  s  solu- 
tion (4:3T  v/v  of  chloroform:  absolute  or  95%  ethanol:  glacial  acetic  acid),  trans- 

lerrcd  to  70%  alcohol,  and  stored  at  4°C  until  the  chromosomes  were  counted. 
The  staining  procedure  is  summarized  m  Saar  (1999). 

Leaf  material  was  collected  Irom  twogreenhouse  plantsof  Dahlia  dissecta 

var.  sublignosa  and  one  plant  of  Dahlia  foeniculijolia  Sherff  at  Murray  State 

University.  DNA  was  extracted  using  a  DNeasy®  Plant  Mini  Kit  (Qiagen  no. 
69104).  The  internal  transcribed  spacer  regions  (ITS)  of  nuclear  ribosomal  DNA 

were  amplified  using  forward  primer  lTS5m  (Sang  et  al.  1995)  to  prevent  acci- 
dental amplification  of  endophytic  fungi,  if  present  (Saar  et  al.  2001),  and  re- 

verse primer  ITS4  (White  ct  al.  1990).  Reactions  were  m  50|uL  volumes  and  con- 
tained 2  units o(  Taq  polymerase  (Promega,  Madison,  Wl),  0.2mM  of  each  dNTP 

O.luM  of  each  primer,  and  75ng  of  template.  Amplification  was  carried  out  on 

an  MJ  Research  thermal  cycler  PTO200  using  the  loUowing  protocol:  one  cycle 

of  2  min  30  sec  at  95°C,  30  sec  at  50°C,  and  one  mm  at  72°C.;  followed  by  30 
cycles  ol  30  sec  at  95°C,  one  min  at  50°C,  and  one  mm  at  72°C;  and  finished 

with  6  mm  at  72°C.  Amplified  products  v/ere  run  on  1.0%^  agarose  gels  using  0.5  x 
TBE  and  detected  with  ethidium-bromide  fluorescence  on  a  UV  transillumina- 
ton  Products  were  cleaned  for  sequencing  using  Microcon®  Centrifugal  Filter 
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Fig  J. Comparative  leaf  shapes  from  greenhouse-grown  plants:A.DflW/fliuW/gnosa(formerlyarf/5jerfflvar.5oW/gnosa^^^ 
B.  Dahlia  dissecta  (var.  dissecta);  C.  Dahlia  linearis;  D.  Dahlia  foeniculifolia.  Leaves  from  these  greenhouse  plants  are 

representative  of  wild-grow/n  plants  in  general  shape  but  are  smaller  in  size  and  not  proportional  to  each  other  as 

suggested  here.  See  text  for  leaf  dimensions  of  wild-collected  plants. 

Devices  (YM-100)  from  Millipore  (Bedford,  MA).  Sequencing  was  on  a  Beckman- 
Coulter  capillary  sequencer.  This  procedure  was  performed  twice  for  var. 

suhlignosa,  beginning  with  the  DNA  extraction  from  fresh  leaves.  Our  sequence 
for  D.  dissecta  van  dissecta  (Saar  et  al.  2003)  is  congruent  with  the  sequence  of 

var.  dissecta  obtained  by  Gatt  et  al.  (2000),  so  repeatmg  the  procedure  for  this 
taxon  was  deemed  unnecessary. 

ITS  sequences  from  three  species  in  sect.  Entemophyllon  were  downloaded 
from  GenBank  (Saar  et  al.  2003).  Material  from  the  remaining  species  in  the 

section,  Dahlia  congestijoha  P.D.  Sorensen,  was  not  available,  as  it  is  known  only 

from  the  type  specimen.  During  field  work  in  1995,  we  twice  searched  the  W- 
facing  slopes  of  the  somewhat  isolated,  small  limestone  mountain  of  Cerro 
Chulco  near  Apan  in  extreme  southern  Hidalgo,  the  type  locality  of  D. 

congestijoha,  but  failed  to  relocate  this  species.  Two  other  unsuccessful  searches 

were  made  subsequent  to  the  collection  of  the  type  but  prior  to  its  formal  rec- 
ognition (Sorensen  1987).  Dahlia  merckii  Lehm.  was  used  as  the  outgroup  taxon 

based  on  Saar  et  al.  (2003)  and  its  sequence  was  also  obtained  from  GenBank 
(Table  1). 

Sequences  were  aligned  with  Clustal  W  software  (alignment  available  on 

request).  No  gaps  were  needed  to  align  the  ingroup  taxa;  three  one-base  gaps 
were  required  to  align  the  ingroup  with  the  outgroup  taxon.  They  were  ignored 
in  the  analysis.  Single  base  polymorphisms  are  limited  to  one  (r)  in  Dahlia 
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Table  l.GenBank  Accession  Numbers. 

Species  GenBank  Accession  No.  Source 

Dahlia  dissectaS.Walson  AYn7465  Saar  et  al.  2003 

Dahlia  foeniculifoliaSherff  AYl  17466  Saar  et  al.  2003 

Dahlia  linearis  Sherff  AYl  17467  Saar  et  al.  2003 

Dahlia  merckii  lehm.  AYl  17471  Saar  et  al.  2003 

Dahlia  rupicolaP.D.Sarensen  AYl  17468  Saar  et  al, 2003 

Dahlia  scapigeroides  Sherff  AYl  1 7469  Saar  et  al.  2003 

Dahlia  sublignosa  (RD.Ssrenseri)  Saar  &  RD,  SorenserT      DQl  98259  this  study 

linearis  Shcr[[  and  two  (y,  s)  m  D.  scapigeroides  Sherli,  which  were  included  m 

the  matrix  lormat  symbols  for  analysis.  A  branch-and-bound  search  was  per- 

formed using  PAUP*  4.0v8  (Swofford  1998)  on  a  Macmtosh  G5  computer.  Boot- 
strap analysis  (Felsenstein  1985)  was  performed  using  1000  replicates.  Pairwise 

distances  luncorrected  ("p")  distance  matrix]  were  calculated  with  PAUP 

RESULTS 

The  ITS  sequences  for  both  plants  of  Dahlia  dissecta  var.  sublignosa  are  identi- 

cal, so  only  one  sequence  was  submitted  to  GenBank.  The  new  sequence  ob- 
tained for  D.foeniculifoHa  is  consistent  with  that  of  Saar  et  al.  (2003)  but  is  of 

better  quality  (no  unknowns  or  polymorphisms),  presumably  due  to  the  avail- 
abihty  ot  better  leaf  material  from  the  same  plant  (GenBank  sequence  updated). 

The  phylogenetic  analysis  produced  two  trees  of  a  shortest  length  of  70 

steps  (CI  0.971,  Rl  0.917,  RC  0.890,  HI  0.029).  A  total  of  671  l^ase  pairs  were  aligned 

and  analyzed:  251  bp  in  lTS-1, 220  bp  in  ITS-2,  and  the  remaining  bp  from  flank- 
ing regions  of  coding  nrDNA. 

Results  show  that  the  sister  taxon  to  Dahlia  dissecta  var.  sublignosa  is  not 
var.  dissecta  but  either  D.  linearis  or  D.Joeniculifolia.  The  tree  shown  in  Figure 
2,  based  on  a  strict  consensus,  results  in  a  polytomy  between  D.  linearis,  D. 
foeniculifolia,  and  the  two  samples  of  var.  sublignosa. 

A  distance  matrix  of  sect.  Entemophyllon  has  an  average  of  1.54%  (5  = 
0.0066)  sequence  divergence  among  the  six  taxa.  Dahlia  dissecta  var.  sublignosa 
differs  from  D.  linearis  by  0.91%  and  from  D.Joeniculifolia  by  1.21%. 

The  chromosome  number  is  n=17. 

DISCUSSION 

The  phylogenetic  analysis  shows  that  Dahlia  dissecta  var.  dissecta  and  var. 

sublignosa  are  not  conspecific.  Leaf  and  flower  morphology  and  ITS  sequences 
also  do  not  suggest  that  it  is  a  variety  of  the  next  closest  taxa,  D.  linearis  or  D. 

Joeniculijolia  (Fig.  1).  The  sequence  divergences  between  var  sublignosa  and  D. 
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Fig.  2.  Phylogenetic  anayisis  of  Dahlia  sect.  Entemophyllon  using  ITS  sequences.  Outgroup  is  D.  merckii  (not  in  sect. 

Entemophyllon).  Numbers  above  branches  represent  bootstrap  values;  numbers  in  parentiiesis  indicate  number  of 

changes. 

linearis  and  between  var.  sublignosa  and  D.  foeniculifolia  (0.91  and  1.21%,  re- 
spectively) are  consistent  with  the  other  species  in  the  section  and  other  clades 

in  the  genus.  By  comparison,  the  "variable  root  clade"  (Saar  et  al.  2003)  averages 
0.97%  (5  =  0.0087)  divergence  for  10  taxa  and  the  "core  Dahlia  clade"  (Saar  et  al. 
2003)  averages  0.87%  (5  =  0.0096)  over  15  taxa.  Therefore,  it  is  concluded  that  D. 
dissecta  var.  sublignosa  should  be  elevated  to  the  rank  of  species,  coordinate  with 
the  other  taxa  of  the  section: 

Dahlia  sublignosa  (P.D.  Sorensen)  D.E.  Saar  &  P.D.  Sorensen,  comb.  &  stat.  nov 
(Fig.  3).  TypI::  MEXICO.  Tamaulipa.s:  4.8  km  N  of  Micjuihuana  in  forest  dominated  by  Pnius 

(99°47'N  Lat;  23°36'W  Long),  elev.  ca.  2100  m,  14  Jul  1949,  Stanjord,  Taylor.  &  Lauber  2436 
(HOLOTYPE:  NY;  ISOTYPES:  GH,  MICH,  TEX.  UC,  US-2,  WTU). 

Dahlia  sublignosa  is  readily  distinguished  from  either  D.  linearis  or  D. 

foeniculifolia  by  its  shorter  ultimate  leaf  segments  (0.5-5,5  mm  vs,  9-23  for  D, 
linearis  and  30-55  mm  for  D. foeniculifolia).  The  chromosome  number  of  n=17 
is  consistent  with  five  of  the  other  species  in  the  section;  the  number  is  not 
known  for  the  sixth  species,  Dahlia  congcstifolia. 

The  elevation  of  Dahlia  sublignosa  to  rank  of  species  brings  the  number  of 

"wild"  species  in  the  genus  to  36,  but  does  not  include  the  cultivated  forms  of- 
ten called  D.  variabilis  Desf.  or  occasionally  D.  pinnata  Cav,  but  see  Hansen 

and  Hjerting  (1996)  for  clarification  of  the  latter  binomial. 
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Fig.  3.  Flower  head  ai Dahlia  sublignosa.  Scale  bar  represents  1  cm. 
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CORRECTION  TO  THE  TYPE  CITATION  OF 

SARRACENIA  ALAB  AMEN  SIS  AND 

VALIDATION  OF  THE  NAME  SARRACENIA  ALABAMENSIS 

SUBSP.  WHERRYI  (SARRACENIACEAE) 

RW.  Case  Jr. 

7275  Thornapple  Lane 

Saginaw,  Michigan  48609,  U.S.A. 

Case  and  Case  (1974)  described  a  new  species  of  Sarracen ia,  S.  alaba mensis  F.W. 

Case  &  R.B,  Case,  from  the  Fall  Line  Sand  Hills  of  Chilton,  Autauga,  and  Ehnore 

counties,  Alabama.  The  "type  plant"  (as  cited)  was  collected  June  1971  in  Ehiiore 
Co.,  Alabama,  from  a  plant  in  the  railroad  ditch  approximately  halfway  between 

the  towns  of  Elmore  and  Speigner,  but  the  type  specimen  was  prepared  at  a 

later  date  from  a  cultivated  division  of  the  same  plant  grown  in  our  personal 

greenhouse.  As  cited,  the  type  consisted  of  a  flowering  portion  (1  May  1972-US 
02797766),  with  the  sigmoid  spring  leaves  and  flowers,  and  a  summer  portion 

(27  July  1972-US  02797767  and  US  02797768)  with  the  large  and  distmctive 
summer  leaves.  For  valid  publication,  however.  Article  8.2  of  the  International 

Code  of  Botanical  Nomenclature  (Greuter  et  al.  2000)  requires  that  the  type  be 

a  single  gathering  made  at  one  time.  To  correct  the  error,  validation  of  this  name 

rec[uires  designation  of  a  single  type,  as  follows: 

Sarracenia  alabamensis  FW.  Case  &  R.B.  Case,  sp.  nov  Typf.:  ALABAMA.  Elmore  Co.: 
between  ElmoreandSpeigner,  gravelly,  peaty  springhead  in  thicket  of  Rhododendron,  Alnus, 

Magnolia  virglni|c]a,  Rhu.s  vernix,  and  Arundinaria  tecta,  [field  collection  Jun  1971;  green- 
house grown],  1  May  1972,  F.  Case  &  R.  Case  S500  (holotype;  US  02797766;  ISOTYPE:  MICH). 

Latin  description:  Rhodora  76:653-655. 1974, 

In  addition,  an  infraspecific  name  is  not  validly  published  unless  the  name  of 

the  species  to  which  it  is  assigned  is  validly  published  either  simultaneously  or 

previously(lCBNArticle43.1,Greuteretal.2000).  Thus,  Sarracen  ixJ  a  Jabamensis 

subsp.  wherryi  (Case  &  Case  1976)  was  not  validly  published  and  is  reprised 
here: 

Sarracenia  alabamensis  subsp.  wherryi  FW.  Case  &  R.B.  Case,  subsp.  nov  Type: 
ALABAMA.  WASHINGTON  Co.:  swampy  trough  in  pine  woods  about  a  hall  -mile  E  of  Chatom, 
growing  with  Sarracenia  leucophylla,  [field  collectionjul  1972;  greenhouse  grown],  Sep  1974, 
F.  Case  &  R.  Case  5573  (HOLOTYPE:  US  02797749).  Latm  description:  Rhodora  78:315. 1976. 
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A  CASE  OF  DISPUTED  ORTHOGRAPHY:  IS  IT  ECHINOCHLOA 

COLON  A-  OR  IS  IT  ECHINOCHLOA  COLONL/M  (GRAMINEAE)? 

Daniel  B.Ward 

Department  of  Botany 

University  of  Florida 
Gainesville,  Florida  32607,  U.S.A. 

ABSTRACT 

Within  the  genus  Echinochloa  (Gramineae)  the  epithet  of  the  grass  famiharly  known  as  Jungle  Rice 

has  been  spelled  either  "colona"  or  '"colonum.'^  Linnaeus,  in  his  original  recognition  of  the  species  as  a 

member  of  the  neuter  genus  Panicum,  chose  '"colomim"  as  the  epithet.  This  word,  from  the  Latin 
"colonusj'  is  a  noun.  As  such,  under  the  International  Code  of  Botanical  Nomenclature  it  must  retain 
its  original  spelling  whatever  the  gender  of  the  genus  to  which  it  may  be  assigned.  The  grass  is  thus 

correctly  known  as  Echinochloa  colonum  (L.)  Link. 

RESUMEN 

Dentro  del  genero  Echinochloa  (Gramineae),  el  epiteto  de  la  especie  conocida  comunmente  coino 

Arroz Salvaje  ha  sido escnto  tanto "colona' como '"colonum." Linnaeus, en  su reconocimiento original 

de  la  especie  como  miembro  del  genero  neutro  Pamcum,  escogio  "colonum"  como  epiteto.  Esta  palabra, 
del  latin  "colonus"  es  un  sustantivo.  En  si,  bajo  el  Codigo  Internacional  de  Nomenclatura  Botanica, 
debe  conservar  su  ortografia  original,  cualquiera  que  sea  el  genero  (masculino,  femenino,  o  neutro) 

del  genero  al  que  sea  asignado.  Asi  pues,  el  nombre  correcto  de  la  especie  es  Echinochloa  colonum  (L.) 
Link. 

INTRODUCTION 

The  Old  World  grass  known  as  Jungle  Rice,  a  member  of  the  genus  Echinochloa 
(Gramineae),  is  now  found  in  tropical  and  temperate  areas  throughout  the  world. 
Though  in  ancient  times  and  mto  the  early  20th  century  it  served  as  an  edible 
grain,  it  is  now  best  known  as  a  secondary  forage  for  cattle  or  as  a  troublesome 

weed  of  wet  soils.  It  was  given  scientific  recognition  in  the  mid-18th  century, 
first  as  a  species  of  Panicum,  then  as  a  member  of  the  newly  formed  genus 
Echinochloa.  In  these  two  genera  it  has  borne  only  a  single  specific  epithet.  Yet 
over  the  decades  different  authors,  with  about  equal  frequency,  have  given  this 

epithet  two  spellings— colona  and  colonum.  But  few  have  attempted  to  explain 
their  chosen  spelling.  And  none  have  provided  adequate  justification  of  which 

spelling  is  correct. 

HISTORY 

Jungle  Rice— a  common  name  of  relatively  recent  origin— has  been  known  from 
ancient  times.  The  grains  have  been  found  in  the  intestines  of  mummies  of  early 

Egypt,  where  their  amount  and  purity  make  it  "most  probable  that  the  plant 
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was  cultivated  as  a  cereal"  (Tackholm  &  Drar  1941).  Its  use  as  a  foodstuff  in 
India  continued  to  be  documented  uito  the  20th  century  (Gamble  1928;  Bor 

1968).  The  plant  was  recorded  and  illustrated  by  at  least  three  pre-Linnaean 
authors:  Plukenet  (1692),  Sloane  (1696, 1707),  and  Ehret  (1748). 

When  Linnaeus  (1759)  published  Pcinicum  coloiium  he  transcribed  the 

epithet  wholly  in  lower  case.  His  diagnosis  of  the  new  species  read:  P.  spiculis 

altcrnissccundis  muticisovatisscabris,  rachi  tercimscuki.  He  referred  to  the  il- 

lustrations of  both  Sloane  (1707)  and  Ehret  (1748).  His  basis  may  have  been  a 

specimen  (LINN  80.23;  Savage  1945)  now  m  the  Linnaean  Herbarium  obtained 

from  the  Irish  physician,  Patrick  Browne,  who  returned  to  England  in  1756  af- 

ter a  stay  in  Jamaica  (Stafleu  1971);  the  sheet  bears  a  "Br"  in  Linnaeus'  hand.  He 
may  also  have  seen  material  in  thejamaica  collections  of  Sir  Hans  Sloane  whom 

he  visited  in  1736  (Stearn  1957:110),  and  was  certainly  familiar  with  the  plate  in 

Sloane's  (1707)  book.  The  plant's  relatively  distinct  morphology,  which  matches 

the  Sloane  and  Ehret  plates,  has  made  a  secure  linkage  with  Linnaeus'  diagno- 
sis and  name;  no  later  author  has  questioned  the  accuracy  of  their  application 

to  the  grass  known  asjungle  Rice. 

Pcinicum  is  a  genus  of  great  size,  recently  estimated  (MabbeHcy  1996)  to 

contain  more  than  500  species.  It  would  be  even  larger  if  certain  groups  of  spe- 
cies had  not  been  removed  as  deserving  of  independent  generic  rank. 

Echinochloa  was  among  the  first  of  these  distinctive  groups  to  be  given  generic 

standing,  by  Beauvois  (1812),  to  contai n  the  familiar  Barnyard-grass,  E.  crusgalli 
(L.)  Beauv.  Beauvois  at  the  same  time  formed  a  second  generic  segregate, 
Oplismcnus.  Kunth  (1816)  then  made  a  transfer  of  Panicum  cohinunh  to  form 

Oplismcnus  colonus  (L.)  HBK.;  and  Link  (1833)  published  the  now-universally 
accepted  combination  (if  not  spelling),  tchinc^chloa  colona  (L.)  f.ink. 

Floristic  botanists  were  slow  to  accept  the  new  combinations.  Influential 

writers  throughout  the  19th  century— Hooker  (1897)  and  Cooke  (1908)  in  India; 

Grisebach  (1864)  in  the  West  Indies;  Nash  (m  Bntton  &  Brown  1898),  Chap- 

man (1897),  and  lVlohrU901)  in  North  America— continued  to  employ  Ptinicuni 

cohmum.  [Nash  (1898),  under  Britton's  editorial  edict  that  all  species  must  have 

common  names,  is  the  apparent  originator  of  the  now  widely  used  "Jungle  Rice."] 

Perhaps  Merrill  (1923)  was  the  last  important  author  to  retain  Linnaeus'  P 
colouiiiu. 

Other  than  its  initial  formation,  the  first  significant  use  of  Linnaeus'  epi- 

thet in  the  segregate  genus  Echi  noch  loa  appears  to  have  been  by  Nash  (in  Small's 
"Flora  of  the  Southeastern  United  States"  1903),  who  chose  to  fol  low  Link  (1833) 

in  forming  the  epithet  as  "co/o/ui."  Nash  seized  a  second  opportunity  to  pro- 
mote this  spelling  by  his  authorship  ol  the  grasses  in  Britton  and  Brown  (1913), 

expanding  the  usage  into  northeastern  North  America.  The  practice  received 

further  approbation  by  Hitchcock  (1909)  in  Cuba;  by  Stapf  (in  Prain  1920)  and 

Hutchinson  and  Dalziel  (1936)  in  Africa;  by  Gamble  (1928)  in  India;  by  Hitch- 
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cock  (in  Small's  "Manual  of  the  Southeastern  Flora"  1933);  and  by  Rozhevits 
and  Shishkin  (1934)  in  Russia. 

But  opposition  began  to  arise  to  the  burgeoning  use  ot  colona.  Hitchcock 

(who  in  his  earlier  works  had  employed  colona)  noted  (1913):  "Dr  E.L.  Greene 
called  attention  to  the  fact  that  the  specific  name  is  not  an  adjective,  and  sug- 

gested that  it  IS  probably  a  genitive  plural.  The  word  appears  to  be  contracted 

from  colonorum,  genitive  plural  of  colonus,  a  husbandman  or  a  colonist.  Dr  J.A. 

Nieuwland  has  kindly  searched  Latin  authorities  and  verifies  this  conclusion, 

though  there  appears  to  be  no  direct  authority  for  the  word  colonum." 
Wiegand  (1921)— other  than  Hitchcock,  the  only  author  expressing  an  opin- 

ion who  had  devoted  signilicant  time  to  the  taxonomy  of  Echinochloa— ob- 

served: "Hitchcock,  following  Greene,  has  called  attention  to  the  fact  that  the 

name  colonum  is  not  an  adjective  and  hence  should  not  be  declined."  And  Bor 
(1960),  perhaps  irritated  by  the  use  of  colona  without  explanation  by  other  au- 

thors addressing  the  flora  of  India,  brusquely  commented:  "The  correct  form  of 

the  specific  epithet  is  colonum,  a  contraction  ot  colonorum,  and  not  colona." 
Argument  in  defense  of  colona  was  slow  to  appear  Clayton  (in  Hepper  1968) 

may  have  been  the  first:  "The  declension  of  the  epithet  depends  on  whether  it  is 
regarded  as  a  noun  or  an  adjective.  Lexicographers  differ,  but  the  adjectival  use 

was  acceptable  to  those  of  Linnaeus'  own  time."  This  explanation  was  expanded 

by  Cope  (in  Nasir  &  Ali  1982):  "The  epithet  is  sometimes  treated  as  the  irregu- 

lar genitive  plural  of  a  noun  ('of  the  farmers')  and  spelt  colonum.  However,  there 
seems  no  reason  to  depart  from  the  adjectival  form  familiar  to  botanists;  though 

not  m  the  purest  classical  tradition,  its  use  was  sanctioned  by  lexicographers  of 

Linnaeus'  own  time."  Though  citing  as  his  authority  an  author  who  had  taken 

the  contrary  view,  Michael  (2003)  justified  colona:  "Hitchcock  (1913)  consid- 

ered that  'colonum'  was  a  non-declinmg  contraction,  but  dictionaries  of 

Linnaeus'  time  treated  it  as  a  declining  adjective.  Because  Linnaeus  was  the  first 

to  name  the  species  (as  Tanicum  colonum'),  it  seems  best  to  follow  the  practice 

considered  correct  in  his  day;  hence  'E  colona'." 
Only  these  six  authors  have  been  found  who  expressed  a  justification  for 

their  use  of  either  Echinochloa  colona  or  E.  colonum.  The  many  others  either 

held  no  opinion  or  gave  none  in  their  1  loristic  writings.  The  three  most  detailed 

North  American  studies— Hitchcock  1920;  Wiegand  1921;  Gould  et  al.  1972— all 
used  colonum,  though  only  Hitchcock  and  Wiegand  provided  justification  of 

the  spelling.  Two  world-scale  compilations  ol  plant  names  (Uphof  1968; 
Mabberley  1996)  pointed  in  opposite  directions.  Two  comprehensive  listings  of 

plant  names  for  temperate  North  America  (Shetler  &[  Skog  1978;  Kartesz  1994) 

similarly  differed  in  their  spelling  of  the  epithet.  A  recent  and  influential  in- 
ventory of  plants  of  economic  importance  worldwide  (Wiersema  &  Leon  1999) 

chose  colona. 

A  cursory  survey  of  f loristic  authors  addressing  Echinochloa  has  shown 
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that  in  the  20th  century  (and  into  the  21st)  there  is  rough  equivalence  to  the 
two  positions;  36  have  used  E.  colona,  while  43  have  used  E.  colonum. 

Authors  who  have  employed  Echinochloa  cohna:  Acevedo-Rodriguez  (1996),  Allen  (1992),  Balick,  Nee 
and  Atha  (2000),  Britton  and  Brown  (1913),  Clayton  and  Renvoize  (1982,  1986),  Clewell  (1985), 

Dassanayakc  et  al.  (1994),  Diggs  et  al.  (1999),  Duncan  and  Kartesz  (1981),  Gamble  (1928),  Gibbs  Rus- 

sell et  al.  (1991),  Gould  (1975),  Green  (1985),  I  leppcr  (1968),  I  litchcock  (1909),  Howard  (1979),  1  lutch- 
mson  and  Dalziel  (1936),  Jones  et  al.  (1997),  Maire  (1952),  Michael  (2003),  Nasir  and  All  (1982),  Prain 

(1920),  Robmson  and  Fernald  (1908),  Rozbevits  and  Shishkm  (1934),  Small  (1903, 1933),  Stace  (1997), 

Stevens  et  al.  (2001),  Thulin  (1995),  Turner  et  al.  (2003),  Wagner  et  al,  (1990),  Watson  and  Dallwitz 

(1992),  VVollord  and  Krai  (1993).  Wunderiin  (1998).  Zuloaga  et  al.  (2003). 

Authors  who  have  employed  Echinochloa  colonum:  Adams  (1972),  Backer  (1968),  Blomquist 

(1948),  Bor  (1960, 1968),  Britton  and  Millspaugh  (1920),  Correll  and  Correll  (1982),  Correll  andjohnston 

(1970),  Davis  (1985),  Fernald  (1950),  Gleason  (1952),  Gleason  and  Cronquist  (1963),  Godfrey  and 
Wooten  (1979),  Hall  (1978),  Hatch  ct  al.  (1990),  Hitchcock  (191.3.  1920,  1931,  1935,  1936),  Hitchcock 

and  Chase  (1917, 1951).  Hodge  (1954),  Li  et  al.  (1978),  Mahcshwari  (1967),  Proctor  (1984),  Pullc  (1966), 

Radlord  ct  al.  ( 1968),  Rcchmger  (1964, 1971),  Roby  ns  and  Tournay  (1955),  Saldanha  and  Nicolson  (1976), 

Shouliang  (1990),  Srivastava  (1976),  Standley  (1937),  Steyermark  (1963),  Swallen  (1955),  Tackholm 

and  Drar  (1941).  Terrell  (1977).  Tulm  ct  al.  (1980).  Walker  (1976).  Wiggins  (1980),  Zangheri  (1976). 

But  correct  orthography,  as  in  other  more  obvious  niches  of  plant  taxonomy  is 

not  governed  by  popular  vote,  but  by  conformation  to  codified  rules.  Though 
rules  are  difficult  to  understand,  sometimes  treacherous  to  follow,  they  arc  the 
only  path  to  consistent  usage. 

DISCUSSION 

Orthography  is  "the  art  ol  spelling  words  according  to  accepted  usage"  (Ran- 
dom House  1979).  In  taxonomic  parlance,  "accepted  usage"  is  defined  by  the  rules 

ol  the  International  Code  of  Botanical  Nomenclature  (Greuter  et  al.  2000).  In 

the  present  instance,  the  determination  ol  whether  colona  or  colonum  is  cor- 
rect is  decided  by  interpretation  and  application  of  Article  23,  the  Names  of 

Species.  It  is  critical  to  determine  whether  the  word  was  first  used  as  an  adjec- 
tive, or  as  a  noun.  Resolution  of  these  alternatives  requires  that  there  be  under- 

standing ol  the  origin  of  the  word  and  its  use  in  the  naming  of  jungle  Rice. 
Colonus  was  a  term  used  in  the  late  Roman  Empire  for  a  worker  who  was 

bonded  to  the  farmland  of  a  wealthy  landowner;  though  technically  not  a  slave, 

the  worker  was  not  free  to  seek  employment  elsewhere.  (This  practice  later  be- 
came the  coerced  labor  ol  the  middle-age  feudal  system.)  The  word  colonus  is  & 

second  declension  Latin  noun;  it  is  masculine.  It  is  often  translated  as  "free- 

born  serl ,"  or  at  times  as  "husbandman,"  a  now-obsolete  term  surviving  only  as 
"animal  husbandry,"  the  care  and  raising  ol  agricultural  animals.  Occasionally 
it  is  read  as  "farmer"  or  as  "cdlonist,"  in  recognition  of  the  modern  inapplicabil- 

ity of  the  original  meaning. 

Latin  is  a  highly  inl  Iccted  language  (Stearn  1983),  that  is,  the  ending  of 
each  word  indicates  the  case,  number,  and  gender  Colonus  is  the  nominative 
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singular,  colonum  the  accusative  singular,  coloni  the  genitive  singular,  colonorum 

the  genitive  plural,  etc.  Were  a  Roman  to  observe,  "The  colonus  kicks  the  horse" 
(or  equus,  also  a  second  declension  noun),  he  vv^ould  say,  "'Colonus  equum  calcitat." 
Were  the  horse  to  do  the  kicking,  the  expression  would  be,  ''Equus  colonum- 

calcitat.'"  If  the  horse  kicks  more  than  one  person,  ''Equus  colonos  calcitat." 
In  common  practice  the  word  colonus  had  no  femmine  ending,  that  is,  there 

appears  to  have  been  no  widely  used  colona  in  the  Latin  language  (Lewis  & 

Short  1879).  That  spelling  appears  to  be  recorded  only  twice  in  the  ancient  writ- 

ings (by  Ovid).  Just  as  in  "horse"  (where  "mare"  indicates  the  female),  the  femi- 
nme  gender  most  often  would  have  been  expressed  by  a  separate  word  or  disre- 

garded entirely.  Similarly,  there  cannot  be  a  neuter  colonum  in  the  nominative; 

the  structure  of  the  language  may  appear  to  permit  it,  but  the  concept  of  a  "neu- 
ter" worker  would  be  without  meaning. 
Moreover,  there  is  no  adjective  colonus  (or  colona  or  colonum)  in  the  Latin 

language.  It  seems  most  improbable  that  "dictionaries  of  Linnaeus'  time  treated 

it  as  a  declining  adjective"  (Michael  2003).  Indeed,  were  colonus  treated  as  an 
adjective,  the  word  would  be  unintelligible  when  translated  into  EngUsh  ("Iree- 
born  serf ish"?). 

The  statements  by  the  six  authors  who  gave  reasons  for  their  use  either  of 
colona  or  colonum  need  examination.  All  were  brief,  some  cryptic,  and  some 

misleading  or  erroneous.  The  three  who  spoke  for  continued  use  of  colonum 

(Hitchcock  1913;  Wiegand  1921;  Bor  1960)  clearly  understood  the  word  to  be  a 

noun  (the  wording  of  Hitchcock  and  ot  Wiegand:  "not  an  adjective").  They  erred, 
perhaps,  in  that  each  seemed  to  assume  his  readers  would  properly  interpret 
this  fact  to  require  retention  ot  the  original  spelling.  Two  spoke  ot  the  word 
colonum  being  a  contraction  ol  coloyiorunv,  this  remark  is  unneeded  in  that, 
while  colonorum  is  available  (the  genitive  plural  of  colonus),  colonum  is  itself  a 

perfectly  good  form  (the  accusative  singular),  thus  requiring  no  "contraction." 
Nieuwland,  as  quoted  by  Hitchcock  (1913),  raised  a  further  detail,  that  "there 

appears  to  be  no  direct  authority  tor  the  word  colonum.'"  There  indeed  seems  to 
be  no  documented  colonum  in  classical  Latin  (Lewis  &  Short  1879).  Nieuwland's 
point  may  be  that  he  believed  proper  taxonomic  style  calls  for  use  only  of  Latin 
words  known  to  be  recorded  in  surviving  Latin  writings.  Yet,  once  recognized 

as  a  second  declension  noun,  the  word  colonus  implies  appropriate  spellings  in 
other  number  and  case. 

The  three  authors  who  spoke  for  changing  the  spelling  to  colona  (Clayton 
1968;  Cope  1982;  Michael  2003)  are  more  difficult  to  understand.  The  claim  that 

lexicographers  "of  Linnaeus'  own  time"  accepted  colona  (Clayton,  paraphrased 
by  Cope  and  Michael)  is  made  without  documentation,  and  no  such  lexico- 

graphic treatment  has  been  seen  (the  usage  by  Ovid  perhaps  excepted).  Most 
significantly,  all  three  state  or  indicate  that  they  believe  the  word  colonus  may 
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be  treated  as  an  adjective  and  thus  altered  in  spelling  to  agree  with  the  associ- 
ated genus,  perhaps  without  comprehending  that  such  action  must  carry  them 

outside  the  parameters  of  acceptable  Latin. 

Linnaeus  did  not  employ  the  epithet  elsewhere  than  in  1759.  The  word 

colonus,  however  spelled,  appears  to  be  lound  in  post-Linnaean  technical  bo- 
tanical literature  only  in  application  to  the  grass  described  by  Linnaeus  (Google, 

Nov  2003).  There  are  thus  no  guiding  examples  ol  its  use  with  other  genera  by 
other  authors. 

The  pathway  is  indirect  by  which  Linnaeus  probably  came  to  use  this  word 

for  his  epithet.  The  references  he  cited  lack  the  word:  colonum  does  not  appear 

in  the  phrase-names  accompanying  the  plates  of  Sloane  (1707)  nor  Ehret  (1748), 

nor  in  Sloane's  (1696)  more  extensive  text.  But  Sloane  (1696)— though  this  pub- 
lication was  not  cited  by  Linnaeus— referred  to  a  still-earlier  publication: 

Plukenet  (1692),  There,  under  a  drawing  that  may  be  the  first  illustration  of 

Jungle  Rice,  and  accompanied  by  a  phrase  name  {Gramcn  pamcciim  minus, 

spica  di  \'nha)  cited  by  Sloane,  Plukenet  noted  his  plant  to  be  "Pcsfi.s  Coloni"  or 

"plague  of  the  farmer."  Plukenet's  work  was  well  known  to  Linnaeus,  and  it  is 
most  probable  that  this  phrase  (Coloni,  here,  in  the  genitive  singular)  was  the 

inspiration  for  Ihs  selection  of  "colonuni." 

APPIJCATION  TO  BOTANY 

Classical  Latin,  ol  course,  is  not  the  same  as  botanical  Latin  (Stearn  1983).  The 

use  of  Latin  as  an  international  language,  a  practice  of  the  past  250  years,  is 

relatively  rigid,  with  many  words  given  precise  meanings  unknown  to  the  Ro- 
man writer  or  scholar.  These  meanings  may  originate,  not  with  their  classical 

use,  but  with  the  application  to  a  botanical  situation,  as  determined  by  the  l^e- 
cent  author  who  needs  a  special  term  for  a  special  structure. 

If  the  term  is  employed,  not  just  for  descriptive  purposes,  but  for  a  botani- 
cal name,  the  authors  latitude  is  without  limit.  It  is  generally  recognized  that 

good  style  encourages  an  author  to  use  a  term  or  combination  of  terms,  from 

Latin  or  Greek,  that  closely  track  classic  usage.  But,  encouragement  aside,  there 
is  no  requirement  in  the  Code  (Greuter  et  al.  2000)  that  the  word  (or  words) 

used  m  forming  a  name  be  appropriate,  or  that  it  be  spelled  correctly,  or  that  it 

have  any  meaning  whatsoever. 

A  provision  of  the  Code  (Art.  23.1;  Greuter  et  al.  2000)  would  appear  to  re- 

strict this  latitude:  "The  name  ol  a  species  is  a  binary  combination  consisting 
ol  the  name  ol  the  genus  followed  Iw  a  single  specific  epithet  in  the  form  of  an 

adjective,  a  noun  in  the  genitive,  or  a  word  m  apposition..."  Colonum,  though 
accusative,  is  used  in  apposition.  But  the  near-simultaneous  permission  (Art. 

23,2)  that  an  epithet  "may  even  be  formed  arbitrarily"  does  allow,  by  modern 
rules,  deviation  from  strict  nominative  structure  for  a  word  used  in  apposition. 
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Thus  Linnaeus,  though  writing  far  in  advance  of  the  modern  rules,  still  falls 
within  their  parameters. 

It  was  common  practice  for  Linnaeus  (1753,  et  seq.)  to  select  as  the  epithet 

for  his  new  name  a  word  pre-existing  in  the  medieval  botanical  literature.  Many 
of  these  words,  perhaps  most,  were  adjectives.  But  others  were  nouns— known 

as  substantives— and  are  carried  over  unchanged  into  modern  botanical  usage. 
Until  the  mid  20th  century  many  authors  indicated  the  substantive  origin  of 
epithets  by  retaining  a  capital  letter  at  the  beginning  of  each  epithet  so  formed. 
Now,  though  capitalization  of  substantives  is  still  permitted,  the  majority  of 

authors  de-capitalize  epithets,  giving  uniformity  to  the  structure  of  names,  but 
obscuring  the  history  and  the  original  usage  of  the  epithet. 

Nouns  used  for  epithets  are  treated  differently  from  adjectives.  Adjectives 

must  agree  (in  case,  number,  and  gender)  with  the  genus  to  which  they  are  at- 
tached, and  this  agreement  is  indicated  by  the  requisite  change  in  spelling.  In 

contrast,  the  Code  (Art.  23.5;  Greuter  et  al.  2000)  mandates  that  a  noun  retains 

its  own  gender  and  ending  irrespective  of  the  gender  of  the  generic  name. 
An  example  lies  near  at  hand,  of  a  noun  used  as  an  epithet  and  transferred, 

without  change  in  spelling,  to  a  genus  of  another  gender.  Linnaeus  (1753)  also 

described  and  named  the  plant  now  commonly  known  as  Barnyard-grass;  he 

termed  it  Panicum  Crusgalli.  ("Crusgalli"  is  literally  translated  as  "chicken's  leg," 
but  is  usually  interpreted  to  mean  "cock's-spur.")  When  transferred  to 
Echinochloa  by  Beauvois,  it  became  E.  crusgalli  (in  modern,  preferred  usage). 
Though  Linnaeus  did  not  indicate  the  source  of  this  epithet,  his  use  of  a  capital 
initial  letter  designated  it  as  a  substantive.  No  subsequent  author  has  attempted 

to  treat  it  as  an  adjective  and  adjust  the  original  spelling  so  as  to  agree  with  the 
gender  of  the  new  genus. 

Linnaeus'  Panicum  colonum  was  received  differently.  In  the  masculine  ge- 
nus Oplismenus,  Kunth  (1816)  recorded  it  as  O.  colonus.  In  the  feminine  genus 

Echinochloa,  Link  (1833)  stated  it  to  be  E.  colona.  The  arguments  so  weakly  pre- 
sented for  treating  colonum  as  an  adjective  would  perhaps  have  been  strength- 

ened had  their  proponents  noted  that  the  originators  of  these  segregate  genera 

had  done  so  also.  Had  Clayton  (1968)  referred  to  botanists  rather  than  lexicog- 

raphers, he  would  have  been  accurate  in  his  observation  that  "adjectival  use 

was  acceptable  to  those  of  Linnaeus'  own  time." 
The  judgments  of  Kunth  and  of  Link,  however,  are  still  just  judgments  of 

later  authors,  no  different  from  those  of  the  many  still  later  authors  who  chose 
E.  colona.  Only  the  action  by  the  original  author,  Linnaeus,  could  potentially 
carry  decisive  weight. 

It  is  unknown  why  Linnaeus  (1759)  chose  "colonum"  as  the  spelling  of  the 
epithet  for  his  new  species.  He  was,  of  course,  assigning  the  new  entity  to  the 
genus  Panicum,  a  genus  he  had  formed  earlier  (1753)  and  which  he  had  treated 



2178  BRIT.ORG/S1DA  21(4) 

as  neuter  (as  indicated  both  by  the  ending  of  the  word  (-urn)  and  by  the  ending 
of  adjectival  epithets  he  placed  thereunder).  Since  Linnaeus  both  wrote  and 

spoke  Latin  (Staf  leu  197L83),  he  cannot  be  thought  of  as  making  a  beginner's 
error,  that  is,  he  would  have  known  full  well  that  the  nominative  was  colonus 

and  that  the  word,  carried  into  botanical  usage,  would  normally  retain  its  nomi- 
native spelling  unchanged.  Too,  il  he  obtained  his  epithet  from  the  brief  usage 

by  Plukenet  (1692),  he  knew  the  word  to  be  a  noun.  Yet  his  use  ol  lower  case  lor 

the  initial  letter  ol  colonmn  indicates  he  thought  ol  the  word  as  tormed  dilier- 
ently  from  other  substantives. 

Two  alternatives  are  ollered.  Perhaps  Linnaeus  did  understand  the  word  to 

be  a  noun  and  chose  the  accusative,  or  colonum,  lor  reasons  ol  euphony,  for 
smooth  combination  with  its  assigned  genus  Panicum.  Or  perhaps  Linnaeus 

chose  to  disregard  its  meaning  as  a  noun  and  saw  it  only  as  a  sequence  of  letters 
which  could  be  treated  as  an  adjective  and  declined  to  agree  with  its  genus. 

CONCLUSION 

The  second  ot  these  possibilities  is  untenable.  One  cannot  break  away  from  the 

certainty  that  Linnaeus  would  have  recognized  the  word  was  a  noun  and  must 
have  intentionally  chosen  the  accusative,  colonum,  so  that  it  would  lollow 
smoothly  his  genus  Panicum.  His  choice  ol  colonum  is  within  the  practices  ol 

the  18th  century  and  the  language  ol  the  modern  Code.  His  prelerence  for  the 
harmonious  colonum  rather  than  the  discordant  colon  us  in  no  way  negates  its 

status  as  a  noun.  His  decapitalization  of  the  initial  letter  is  stylistic  and  imma- 
terial. No  argument  seems  convincing  that  Linnaeus  thought  of  the  word  as  an 

adjective.  Though  Linnaeus,  by  creating  the  new  name,  had  the  option  ol  se- 
lecting for  its  epithet  whatever  word  lie  wished,  his  choice  ol  a  word  that  is  a 

noun  removes  the  power  ol  later  authors  to  treat  it  as  an  adjective.  As  a  noun 
whose  spelling  is  unchanged  in  whatever  genus  it  may  be  placed,  the  name 
lormed  by  Link  in  1833  must  be  read  as  lichinochloa  colonum. 
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ABSTRACT 

The  current  (2000)  International  Code  of  Botanical  Nomenclature  is  open  to  divergent  interpreta- 
tion regarding  the  use  of  rani<s.  Article  4.1  outlmes  secondary  ranks  to  be  used  between  the  principal 

ranks  of  family  and  species  and  below  species.  Article  4.2  states  that  ranks  prefixed  by  "sub"  (termed 

here  as  "tertiary"  rank,  immediately  subsidiary  in  sequence  and  relative  order  to  principal  or  second- 

ary ranks)  are  used  to  increase  the  number  of  ranks  to  a  "greater  number"  than  formed  in  4.f.  Some 
taxonomists,  in  contrast,  apparently  interpret  these  Articles  such  that  tertiary  ranks  may  be  used 

without  reference  to  secondary  ranks  (e.g.,  subgenus  m  a  genus  without  sections  or  series;  subspecies 

in  species  without  varieties  or  forms).  Alternate  formulations  are  offered  for  Articles  4  and  5  that 

may  more  clearly  express  the  intent  of  the  Code:  Formulation  1  if  the  intent  is  to  mandate  that 

tertiary  ranks  between  family  and  species,  and  below  species,  be  used  only  in  conjunction  with  sec- 
ondary ranks;  Formulation  2  if  the  intent  is  that  tertiary  ranks  may  be  used  without  reference  to 

secondary  ranks. 

RESUMEN 

El  actual  Codigo  Internacional  dc  Nomenclatura  Botanica  (2000)  esta  abierto  a  mterpretaciones 

diversas  respecto  al  uso  de  los  rangos.  El  Articulo  4.1  esboza  los  ranges  secundarios  para  usar  entre 

los  rangos  principales  de  familia  y  especie,  y  especie  e  infenores.  El  Articulo  4.2  establece  que  los 

rangos  con  el  pref  ijo  "sub-"  (Uamados  aqui  rango  "terciario",  inmediatamente  siguientes  en  secuencia 
y  orden  relative  a  los  rangos  principales  o  secundarios)  se  usan  para  incrementar  el  mimero  de  rangos 

a  un  "numero  mas  grande" que  los  formados  en  4.1.  Algunos  taxonomos,  por  el  contrano,  inter pretan 
aparentemente  estos  Articulos  de  modo  que  los  rangos  terciarios  pueden  usarse  sin  referencia  a  los 

rangos  secundarios  (ej.  subgenero  en  un  genero  sin  secciones  o  series;  subespecies  en  especies  sin 
variedades  o  formas).  Se  ofrecen  iormulaciones  alternativas  para  los  Articulos  4  y  5  que  pueden 

expresar  mas  claramente  la  intencion  del  Codigo:  Eormulacion  1  si  la  intencion  es  de  exigir  que  los 

rangos  terciarios  entre  familia  y  especie,  y  por  debajo  de  especie,  se  usen  solo  en  conjuncion  con  rangos 
secundarios;  FormulaciOn  2  si  la  intencion  es  que  los  rangos  terciarios  puedan  usarse  sin  referencia  a 

los  rangos  secundarios. 

The  Articles  of  the  International  Code  of  Botanical  Nomenclature  (Greuter  et 

al.  2000,  the  "Saint  Louis  Code")  are  "mandatory"  rules  (Preface,  p.  vii),  and  they 
are  generally  carefully  and  rigorously  followed  by  taxonomic  botanists.  Such 

nomenclatural  prescriptions  are  intended  to  provide  a  stable  method  of  nam- 
ing and  to  avoid  creation  of  superfluous  names.  Valid  publication  must  be  in 

accordance  with  the  Articles. 

The  2000  Code  is  open  to  divergent  interpretation  regarding  the  use  of 
ranks  and  associated  implications  for  valid  nomenclatural  practice.  As  Articles 
4.1  and  4.2  are  written,  ranks  m  4.2  (i.e.,  ranks  in  addition  to  those  in  3.1  and  4.1) 
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are  used  in  a  classification  after  associated  ranks  in  3.1  and  4.1  are  used,  i.e.,  ranl< 

subgenus  is  used  in  a  genus  after  tliere  are  named  sections  and/or  series  in  the 

classification;  similarly,  rank  subspecies  is  used  in  a  species  in  which  varieties 

and/or  [orms  already  are  m  use.  Current  practice,  however,  is  inconsistent  re- 
garding which  ranks  must  be  used  and  which  ranks  are  optional.  We  place  the 

following  observations  and  suggestions  on  record  with  the  hope  that  they  may 

lead  to  clarilication  o(  this  part  of  the  Code. 

Rules  pertaining  to  sequence  and  relative  order  of  ranks  are  found  prima- 

rily in  Articles  3,  4,  and  5.  A  closely  related  pair  of  these  rules— Articles  4.1  and 

4.2— is  the  focal  point  of  apparent  ambiguity. 

Article  4.1/^Thc  secondary  ranksoftaxa  in  deiccndingsequcnce  are  tribe  (trihus) 
between  jamily  and  genus,  section  (sectio)  and  series  (series)  between  genus  and 

species,  a  nd  variety  (varietas)  a  ndform  (forma )  below  species." 

Article  4.2.  ''Ij  a  greater  number  of  ranks  of  laxa  is  desired,  the  termsjor  these  are 
made  by  adding  the  prefix  sub-  to  the  terms  denoting  the  principal  or  secondary 
ranks.  A  plant  may  thus  be  assigned  to  taxa  of  the  following  ranks  (in  descending 

sequence):  regnum,snhregnum,divisio  or  phylunrsuhdivisio  or  su.hphylum,classis, 

suhclassis,  ordo,  suhordojamilia,  suhfamilia,  tribus,  suhtrihus, genus,  subgenus, 

sectio,  suhsectio,  series, subscrie,s,  species,  subspecies,  varietas, svbvarietas,  forma, 

suhforma."  [bold  added] 

Article  4.1  outlines  secondary  ranks  to  be  used  below  principal  ranks.  Article 

4.2  states  that  ranks  prefixed  by  "sub"  and  immediately  subsidiary  in  sequence 
to  principal  or  secondary  ranks  are  used  to  increase  the  number  of  ranks  (pre- 

sumably for  a  "greater  number"  than  formed  in  4.1). 
Recommendation  26A.2  appears  to  be  consistent  with  the  intent  of  the  ICBN 

in  using  the  "sub"  ranks  in  conjunction  with  ranks  provided  in  3.1  and  4.1: 

Recommendation  26A.2  "A  subspecies  not  mcludingthe  type  oj  the  correct  nameof 
t  he  species  should,  where  there  is  no  obstacle  under  the  rules,  he  given  a  name  with 

ihe  same  I  i)]al  epithet  and  type  as  a  name  of  one  of  its  subordinate  varieties." 

Article  3  specifies  the  principal  ranks  "in  descending  sequence"  as  king- 
dom, division  or  phylum,  class,  order,  family  genus,  and  species.  Articles  4.1 

and  4.2  deal  with  secondary  ranks  (4.1)  and  "tertiary  ranks"  (4.2— those  pre- 

fixed by  "sub;"  although  the  phrase  "tertiary  rank"  is  not  used  by  the  ICBN,  it  is 
a  useful  one  and  apparently  consistent  with  the  intent  of  the  Code).  Article  5.1 

emphatically  fixes  the  relative  order  of  ranks. 

Article  5.1.  "The  lelalive  order  of  the  ranks  specified  in  Art.  3  and  4  must  not  be 
aheredisee  Art.  33.7 and  33.8)." 

Examples  in  clarification  in  33.7  indicate  that 

1)  principal  ranks  must  be  assigned  in  relative  order  (e.g.,  species  may  not  con- 
tain genera); 
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2)  secondary  ranks  must  be  used  within  the  principal  rank  to  which  they  are 

subsidiary  (e.g.,  section  must  be  used  within  the  rank  of  genus);  and 

3)  a  secondary  rank  can  be  subsidiary  only  to  a  secondary  rank  earlier  in  rela- 
tive order  (e.g.,  forms  cannot  be  divided  into  varieties). 

Based  on  the  4.2  sequence  and  relative  order  of  ranks,  although  not  explicitly 

given  in  example  by  the  Code,  varieties  cannot  be  divided  into  subspecies.  Va- 
rieties can  be  clustered  within  subspecies  rank. 

Changes  instituted  in  the  1994  Code 
The  structure  of  Articles  4.1  and  4.2  m  the  2000  (Samt  Louis)  Code  was  first 

instituted  m  the  1994  ("Tokyo")  Code  (Greuter  et  al.  1994),  which  divided  Ar- 
ticle 4.1  of  the  1988  Code  (Greuter  et  al.  1988)  into  two  parts  (4.1  and  4.2).  The 

newly  structured  Articles  4.1  and  4.2  remamed  unchanged  in  the  2000  Code 

and  were  not  suggested  for  modification  by  the  Vienna  botanical  congress  for 
the  forthcoming  2006  Code  (Fred  Barrie,  pers.  comm.).  The  1988  Code  has  the 
following: 

Article  3.1.  "The  principal  ranks  of  taxa  in  ascending  sequence  are:  species  (spe- 
cies), genus  (genus),  family  (familia),  order  (ordo),  class  (c/t;.s.si.s),  division 

(divisio),  and  kingdom  (regnum).  Thus,  except  for  some  fossil  plants  (see  Art. 

3.2),  each  species  is  assignable  to  a  genus,  each  genus  to  a  family  etc." 

Article  4.1.  "If  a  greater  number  of  ranks  of  taxa  is  required,  the  terms  for  these 
are  made  either  by  adding  the  prefix  sub-  to  the  terms  denoting  the  ranks  or  by 
the  introduction  of  supplementary  terms.  A  plant  may  thus  by  assigned  to  taxa 
of  the  following  ranks  (in  descending  sequence):  regnum,  suhrcgnum,  divisio, 
suhdivisio,dassis,subclassis,ordo,suhordo,[amilia,suhfamilia,tribus,suhtribus, 

genus,  subgenus,  sectio,  subseciio,  scries,  subseries,  species,  subspecies,  varielas, 

subvarietas,Jo  rma,  subjorma." 
No  distinction  in  the  1988  Code  was  made  among  ranks  below  principal 

ranks.  The  phrase  "secondary  ranks"  (relerred  to  m  the  1988  Code  as  "supplemen- 
tary terms")  was  first  introduced  in  the  1994  Code.  The  two  proposals  for  change 

relating  to  1988  Article  4.1  (Silva  1993;  Greuter  &  McNeill  1993)  were  rejected  by 

general  vote  (McNeill  1993)  but  were  referred  to  the  Editorial  Committee,  which 
adopted  them  in  slightly  inodified  form  (Greuter,  McNeill,  &  Barrie  1993). 

In  the  original  proposal  by  Silva  for  modification  of  Article  4.1  (1993,  p. 
186),  identification  of  secondary  ranks  was  done  with  the  intention,  at  least  in 

part,  that  "proliferation  of  ranks  by  use  of  a  prefix  should  be  restricted  to ...  prin- 

cipal and  secondary  ranks."  In  discussion  of  the  proposals  at  the  nomenclature 
sessions  (prior  to  the  Editorial  Committee  meeting),  Rapporteur-general  Greuter 

noted  the  following,  regarding  what  was  to  become  Article  4.2:  "What  Silva  had 
attempted,  and  perhaps  partly  achieved,  was  to  bring  a  coherent  logic  into  the 

hierarchy  of  ranks— where  hierarchy  meant,  not  the  taxonomic  hierarchy  but 

a  classification  of  ranks  by  their  importance"  (Greuter  et  al.  1993,  p.  40). 
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Difference  in  Interpretation  of  the  2000  Code 

The  wording  of  Articles  41  and  4,2  in  the  2000  Code  directly  implies  that  ter- 
tiary ranks  are  used  between  family  and  genus,  between  genus  and  species,  and 

below  species  (secondary  ranks  are  available  in  each  area)  only  after  use  of  an 

immediately  preceding  secondary  rank  (in  descending  sequence).  Between 

kingdom  and  lamily  (where  secondary  ranks  do  not  exist),  tertiary  ranks  im- 

mediately loUow  principal  ranks.  None  of  the  Code  notes  or  examples  perti- 
nent to  4.1,  4.2,  or  5.f  (and  33.7  or  33.8,  as  pointed  to  by  5.1),  however,  provides 

explicit  clarification  regarding  this,  hi  alternative  interpretation  and  in  prac- 

tice, and  apparently  contrary  to  the  2000  Code,  subfamilies  are  used  in  a  classi- 

tication  without  use  of  tribes,  subgenera  without  sections,  and  subspecies  with- 
out varieties. 

This  diflerencc  in  interpretation  may  exist  because  of  a  disparity  between 

Articles  4  1  and  4  2:  tertiary  ranks  precede  the  secondary  ranks  in  "relative  or- 

der" and  "descending  sequence"  but  because  tertiary'  ranks  are  used  to  increase 
the  number  of  ranks  beyond  those  provided  by  secondary  ranks,  secondaiy 

ranks  precede  tertiary  ranks  in  order  of  use.  li  the  Code  does  not  intend  to  man- 

date this  order  of  use  in  ranks,  then  the  separation  of  4.1  from  4.2,  coupled  with 

the  wording  of  4.2  ("If  a  greater  number  of  ranks  of  taxa  is  desired"),  is  stated 
incorrectly  or  at  least  is  misleading. 

Alternate  lormulations  for  clarification 

In  claril  ication  of  the  problem  discussed  here,  modifications  of  the  2000  (Saint 

Louis)  Code  arc  suggested.  Two  alternate  formulations  provide  a  contrast  be- 

tween what  appear  to  be  different  interpretations  of  the  Code.  Article  3.1  (un- 
modified from  the  2000  code)  is  included  within  both  alternatives. 

If  modilications  are  necessary  for  the  20f2  ICBN  m  regard  to  points  con- 

sidered here,  a  formal  proposal  in  Taxon  will  be  required.  Because  of  the  expanse 

of  time  between  now  and  the  next  Code  version,  because  we  arc  not  taking  a 
position  ol  advocacy,  and  because  what  the  Editorial  Committee  intended  in 

1993  is  not  clear  to  us,  we  ol  ler  this  commentary  as  a  beginning  point  of  discussion. 

Formulation  1 

If  the  intent  of  Articles  4  and  5  is  to  mandate  that  tertiary  ranks  be  used  only  in 

conjunction  with  secondary  ranks  between  family  and  genus,  between  genus 

and  species,  and  below  species,  then  we  suggest  that  the  following  better  ex- 
press the  intent  of  the  Code. 

Article  3.1  (unmodified  from  2000  code).  The  principal  ranks  of  taxa  in 

descending  sequence  are:  kingdom  (regnum),  division  or  phylum  (divisio,  pliy- 
lum),  class  (classis),  order  (ordo),  family  (lamilia),  genus  (genus),  and  species 

(species).  Thus,  each  species  is  assignable  to  a  genus,  each  genus  to  a  family,  etc. 

Article  4.1.  A  plant  may  be  assigned  to  taxa  of  the  following  ranks  (in 
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descending  sequence):  regnum,  subregnum,  divisio  or  phylum,  subdivisio  or 

subphylum,  classis,  subclassis,  ordo,  subordo,  familia,  subfamilia,  tribus, 

subtribus,  genus,  subgenus,  sectio,  subsectio,  series,  subseries,  species,  subspe- 
cies, varietas,  subvarietas,  forma,  subtorma. 

Article  4.2.  Secondary  ranks  of  taxa  are  tribe  (tribus)  between  family  and 

genus,  section  (sectio)  and  series  (series)  between  genus  and  species,  and  vari- 
ety (varietas)  and  form  (forma)  below  species.  Terms  for  tertiary  ranks  of  taxa 

are  made  by  adding  the  prefix  "sub-"  to  the  terms  denoting  the  principal  and/ 
or  secondary  ranks.  Tertiary  ranks  are  added  if  a  greater  number  of  ranks  of 
taxa  (beyond  secondary  ranks)  is  desired. 

Article  4.3.  Further  ranks  may  also  be  intercalated  or  added  if  a  greater 

number  of  ranks  of  taxa  (beyond  tertiary  ranks)  is  desired ,  provided  that  confu- 
sion or  error  is  not  thereby  introduced. 

Article  5.1.  The  relative  order  of  the  ranks  specified  in  Arts.  3  and  4  must 

not  be  altered  (see  Art.  33.7  [the  examples  following  33.7  would  he  better  placed 

here]  and  33.8).  The  sequence  of  use  of  ranks  between  the  principal  ranks  fam- 
ily and  species  and  below  species  is  secondary  (in  descending  sequence),  then 

tertiary.  Tertiary  ranks  follow  the  principal  and/or  secondary  ranks  from  which 
they  are  derived.  Any  of  the  tertiary  ranks  may  be  omitted  without  altering  the 
relative  order;  the  secondary  ranks  series  and  forma  may  be  omitted  without 
altering  the  relative  order 

Note  a.— Use  of  the  rank  of  tribe  precedes  use  ol  subfamily;  use  of  the  rank 

of  section  precedes  use  of  subgenus  or  series;  use  of  the  rank  of  variety  pre- 
cedes use  of  subspecies  or  form. 

Note  b.— A  genus  may  be  included  in  a  family  without  reference  to  a  tribe 

or  to  a  subfamily  (omission  of  one  or  both  of  the  ranks  between  genus  and  fam- 
ily does  not  affect  the  relative  order  of  ranks). 
If  Formulation  1  were  adopted,  a  date  might  be  set  beyond  which  the  rules 

would  apply— in  order  to  avoid  chaotic  invalidity  of  names  at  tertiary  rank.  Or, 
proposal  of  a  name  at  tertiary  rank  prior  to  an  appropriate  name  at  secondary 
rank  might  be  set  to  automatically  establish  the  secondary  rank. 

Formulation  2 

If  the  intent  of  Articles  4  and  5  is  that  tertiary  ranks  may  be  used  without  refer- 
ence to  secondary  ranks,  then  we  suggest  that  the  following  better  express  the 

intent  of  the  Code.  This  formulation  returns  to  the  less  restrictive  nature  of  the 

1988  Code,  in  which  no  distinction  in  use  was  made  between  secondary  and 

tertiary  ranks  (as  they  are  termed  here).  Flere,  there  is  no  problem  with  subspe- 
cies as  sole  infraspecific  rank  within  a  classification  or  with  subgenus  as  sole 

subdivision  of  a  genus. 
Article  3.1  (unmodified  from  2000  code).  The  principal  ranks  of  taxa  in 

descending  sequence  are:  kingdom  (regnum),  division  or  phylum  (divisio, 
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phylum),  class  (classis),  order  (ordo),  family  (familia),  genus  (genus),  and  species 

(species).  Thus,  each  species  is  assignable  to  a  genus,  each  genus  to  a  tamily,  etc. 

Article  4.1  (same  as  in  i-ormulatiok  1).  A  plant  may  be  assigned  to  taxa  of 
the  lol lowing  ranks  (in  descending  sequence):  regnum,  subregnum,  divis^o  or 

phylum,  subchvisio  or  subphylum,  classis,  subclassis,  ordo,  subordo,  familia, 

sublamilia,  tri  bus,  subtribus,  genus,  subgenus,  sectio,  subsectio,  series,  subseries, 

species,  subspecies,  varietas,  subvarietas,  lonna,  sublorma. 

Article  4.2.  Secondary  ranks  ol  taxa  arc  tribe  (tribus)  between  lamily  and 

genus,  section  (sectio)  and  series  (series)  between  genus  and  species,  and  vari- 
ety (varietas)  and  lorm  (forma)  below  species.  Terms  lor  tertiary  ranks  of  taxa 

arc  made  by  adding  the  prefix  "sub-"  to  the  terms  denoting  the  principal  and/ 
or  secondary  ranks. 

Article  4.3  (same  as  in  roiuirrATitiN  1).  Further  ranks  may  also  be  interca- 
lated or  added  ii  a  greater  number  ot  ranks  o\  taxa  (beyond  tertiary  ranks)  is 

desired,  provided  that  conlusion  or  error  is  not  thereby  introduced. 

Article  5.1.  The  relative  order  ol  the  ranks  specilicd  in  Art.  3  and  4  must 

not  be  altered  (see  Art.  33.7  [ihc  examples joUowinii^.iyj  would  he  belter  plaeed 

here]  and  33.8).  Any  ol  the  secondary  or  tertiary  ranks  may  be  omitted  without 

altering  the  relative  order,  but  use  ot  tertiary  ranks  must  follow  the  principal  or 

secondary  ranks  from  which  they  are  derived. 

Note  a.— A  genus  may  be  included  in  a  family  without  reference  to  a  tribe 

or  to  a  subfamily  (omission  of  one  or  both  of  the  ranks  between  genus  and  fam- 
ily does  not  alfect  the  relative  order  ol  ranks);  then  rank  of  subgenus  may  be 

used  within  a  genus  without  reference  to  sections;  the  rank  of  subspecies  may 

be  used  within  a  species  without  relcrcnce  to  varieties. 

Ranks  of  Taxa  in  Relation  to  Biology 

The  rank  of  subspecies  sometimes  is  said  to  apply  to  a  taxon  more  "species- 

like"  than  a  variety  and  for  this  reason  should  precede  "variety"  in  relative  or- 
der of  rank.  Inl  raspecilic  population  systems,  however,  like  species  themselves, 

vary  continuously  in  degree  of  differentiation  and  reproductive  isolation,  and 

if  varieties  and  subspecies  both  are  treated  as  morpho-geographic  taxa,  then  a 
biological  distinction  between  the  two  ranks  is  arbitrary.  We  agree  with  Fred 

Barrie  (pers.  comm.)  that  the  ICBN  "legislates  the  names  and  relative  order  of 
ranks,  not  the  taxonomic  concepts  attached  to  a  given  rank  nor  the  fbiological] 

conditions  under  which  it  is  appropriate  to  use  one  over  another."  The  discus- 
sion here  of  the  ICBN  structure  and  intent  are  detached  from  considerations  of 

the  importance  or  biological  significance  of  ranks. 
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SIDA  21(3).  2005 

Richard  Felger  Daniel  F.Austin 

Drylands  Institute  Arizona-Sonora  Desert  Museum 
PMB  405, 2509  N.  Campbell  Ave.  202 1  N.  Kinney  Road 

Tucson,  Arizona  85719,  U.S.A.  Tucson,  Arizona  85743,  U.S.A. 

In  a  recent  paper  we  described  Ipomoea  seaania  as  a  new  arborescent  morning 
glory  endemic  to  southern  Sonora  (Felger  and  Austin  2005).  On  page  1296  we 

list  the  location  of  the  holotype  as  "UA,"  the  mformal  local  Tucson  "acronym" 
for  the  University  of  Arizona.  The  correct  herbarium  designation  is  ARIZ;  that 

is  where  the  holotype  is  deposited.  The  line  should  read:  "Felger  with  Robert  S. 
Devine  85-301  (holotype:  ARIZ." 
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University  of  California  Press,  Berkeley  CA  94704,  U.S.A  (Orders:  Califor- 
nia Princeton  FuHillment  Services,  1445  Lower  Ferry  Road,  F.wing,  NJ  08618, 

U.S.A.,  609-883-1759, 609-883-7413  fax;  www.ucpress.edu).  $49.95, 382  pp., 

40  color  plates,  b/w  figures,  7"  x  10". 

Irom  I  he  liit.sftovfi:— "He  presents  compelling  evidence  that  liigli  levels  ol  natural  biodiversity  under- 

pin ecosystem  resilience  and  stability,  especially  with  respect  to  high-level  consumers  such  as  iiumans." 
hland:  Fad  and  Theory  in  Nature  is  broken  up  into  six  chapters:  1)  Ways  ol  Looking  at  Diver- 

sity; 2)  I  low  to  Count  Snakes— and  Other  Things;  3)  Putting  Things  Together;  4)  Great  Guania  and 
the  isles  ol  Yesteryear;  5)  The  Cast;  6)  Nature  and  Man.  The  author  notes  in  the  introduction  that  two 

major  themes  run  through  the  book.  "They  are  ellectivcly  its  muscle  and  its  blood.  First,  dwcrsUy 

makes  jo  y  siahiUtxtind  thai  i.si^cH'ci/oru.s,.. .Second,  beware  oj  endosteal  tlifc'ric.s  rendered  asjormuhis." 

Pun, II'  W.  Rcxnri  and  Robfrt  Gdstafson.  2005.  Introduction  to  the  Plant  Life  of 

Southern  California:  Coast  to  Foothills.  (ISBN  0-520-23616-5,  pbk.).  Uni- 
versity of  California  Press,  Berkeley,  CA  94704,  U.S.A  (Orders:  California 

Princeton  Fulfillment  Services,  1445  Lower  Ferry  Road,  Ewing,  NJ  08618, 

U.S.A..  609-883-1759, 609-883-7413  fax;  www.ucpress.edu).  $18.95, 316  pp., 

311  color  photos,  4  1/2"  x  7  1/4". 

Hig/iJi^i{)i(.s/rom  (lie  hack  eoirc— "Features  327  color  photographs  vividly  illustrating  the  major  plant 
communities;  Describes  more  than  .300  plant  species;  Covers  the  counties  of  Santa  Barbara,  Ventura, 

l.os  Angeles,  Orange,  San  Diego,  western  Riverside,  and  San  Bernardino,  as  well  as  the  Channel  islands; 

Includes  a  list  ol  parks  and  other  public  areas  lor  viewing  southern  Calilornia's  plant  communities." 
t.ommon  and  Latin  names  are  provided  lor  all  plants.  Excellent  color  photographs  illustrate 

the  plant  communities  discussed  as  well  as  species  of  plants  that  dominate  the  communities. 
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MISCELLANEOUS  CHROMOSOME  NUMBER  REPORTS 
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ABSTRACT 

The  following  66  chromosome  numbers  and  vouchers  lor  24  species  of  Poa  L,  are  reported  from 

Canada,  Mexico,  and  the  U.S.A.:  P.  ahhrayiaia  subsp.  pattf  rsoni  i,  2n  =  42, 2n  =  42, 2n  =  42;  V.  a ipina,  2n 

=  28+11, 2n  =  32+1  (2x),  2n  =  40+1, 2n  =  42,  2n  =  56;  P.  arctna  subsp.  aperta,  2n  =  98+1;  subsp.  arctica.  In 

=  56;  subsp.  arctica  (longipila  form),  2n  =  56-59,  2n  =  80,  In  =  88;  P.  atropurpurea,  In  =  28;  P.  Ingelovii, 
In  =  28+1;  P  cusickii  subsp.  pallida,  In  =  56+11;  P.  fcndkriana  subsp.  albescens,  In  =  28+11,  In  =  56; 

subsp.  fendleriana.  In  =  56(4x),  2n  =  59,  In  =  58-60,  21-1  =  58-64;  subsp.  longihgula,In  =  56,  2/ica.  56; 

P.glauca subsp. giflucti,  In  =  56,  In  =  56-58;  subsp.  rupicola,  In  =  48, 2n  =  48-50, 2n  =  54-56, 2n  ca.  100; 
P.  interior.  In  =  42;  P  laxa  subsp.  banjjiana.  In  =84;  P.  leptocoma  In  =  42(2x);P  lettermanii.  In  =  14; 

P  napensis,In  =  42;  P.  nervosa,  2n  =  28;  P.iKcidentalis,In  =  14(2x),  2n  =  28;  P.  paucispicula,  In  =  42;  P. 

pipe?'!.  In  =  28;  P  pratensis  subsp.  alpi^^cna.  In  =  56+111;  P  rejlexa,  In  =  28  (4x);  P  secunda  subsp. 
junci/olia,2n  =  63;  subsp.  secunda,2n  =  84-88+11;  P  sierrae,  2nca.  58;  Ps(rictiramec],2n  =  28-29, 2n  = 
29+11;  P  supina  c.v.  SUPERNOVA,  In  =  14;  P  Iracyi,  In  =  28  (5x),  In  =  28+1;  P  umlaierahs  subsp. 

pachypholis,  In  =  42;  and  P.  unilattralis  subsp.  unilateralis.  In  =  84. 

RESUMEN 

Se  citan  66  numeros  cromosomaticos  y  tcstigos  de  24  especies  de  Poa  L.  de  Canada,  Mexico,  y  E.E.U.U.: 

P  abbreviata  subsp.  patlersonii.  In  =  42;  /'  alpma.  2n  =  28+11,  2ii  =  32+I  (2x),  2n  =  40+1,  In  =  42. 2ti  = 

56;  P  tj ret ica  subsp.  aperta.  In  =98+1;  subsp.  arctica.  In  =  56;  subsp.  oreticfl  (forma  longipila),  2 n  =56- 
59, 2 n  =  80, 2n  =88;  P  atropurpurea,  In  =  28;  P.  bigclovii,  2n  =  28+1;  Reusicljii  subsp.  pallida.  In  =  56+11; 

P.Jendleriana  subsp.  albescens,  2n  =  28+11, 2n  =  56;subsp./endleriaiia,  2n  =  56(4x),  2n  =  59,  In  =  58- 

60,  2n  =  58-64;  subsp.  longiligula,In  =  56,  In  ca.  56;  P  glaiica  subsp,  glauca,  2)i  =  56,  2n  =  56-58;  subsp. 

rupicola.  In  =  48,  2n  =  48-50,  2n  =  54-56,  2 n  ca,  100;  P  interior,  2 n  =  42;P  Jaxa subsp.  banjfiana,ln  = 
84;  R  leptocoma  In  =  42  (2x);  P  letter/nanii.  2n  =  14;  P  napensis,  2n  =  42;  P  nervosa.  In  =  28;  P 

occidentalis,In  =  14  ilx);  P.  paucispicula.  In  =  42;  Ppiperi,  2n  =  28;  P  pratensis  subsp,  alpigcna,In  = 

56+111;  P  rejlexa.  In  =  28  (4x);  P  secunda  subsp.  junci/oiia,  2n  =  63;  subsp.  secunda.  In  =  84-88+11;  P. 

sierrae.  In  ca.  58;  P  stnctiramea.  In  =  28-29,  2n  =  29+11;  P  supina  c.v.  SUPERNOVA,  2n  =  14;  P  tracyi, 
In  =  28  (5x),  2n  =  28+1;  P  unilateralis  subsp.  paehyp/ioli.s,  2n  =  42;  y  P  unilateralis  subsp.  unilateralis, 
2n  =  84, 

The  Flora  of  North  America  North  of  Mexico  (Morin  et  al.  1993)  editorial  pohcy 

requires  that  chromosome  numbers  be  independently  published  prior  to  being 
reported  in  the  treatments.  Therefore,  I  am  reporting  a  series  of  chromosome 
counts  here  for  Poa  that  are  unreported  or  only  mentioned  with  partial  voucher 

SIDA  21  (4):  21 95 -2203. 2005 



Table  1.  Voucher  information  for  chromosome  counts  in  the  genus  Poa  that  are  new  or  mentioned  with  no  or  only  partial  voucher  information  in  Soreng 

(1 985, 1 990, 1 991  a,  1 991  b,  1 993, 1 998)  and  Soreng  and  Hatch  (1 983).  RJS  =  RJ.  Soreng,  RWS  =  RW.  Spellenberg. 

Taxon 

County 

&  State 
Specific  location,  date,  collection  no. 

&  herbarium 

Chromosome  no.  (2n), 

and  notes 

Poa  abbreviata  subsp. U.S.A. 

pafferson/7(Vasey) Colorado: 

A.  Love,  D.  Love  & 

B.M.  Kapoor 
Colorado: 

Montana: 

Poa  alplna  L. CANADA. 

Alberta: 

Alberta: 

U.S.A. 
Colorado: 

Colorado: 

Wyoming: 

Wyoming: 

Poa  arcttca  subsp.  aperta U.S.A. 

(Scribn.&  Merr.)  Soreng Colorado: 

Clear  Cr.  Co.:  Rocky  Mts.,  Mt.  Evens  top,  S5E  of 

Georgetown  ca.  1 3  km,  3  Aug  1 984,  RJS,  R.  Bayer, 

M.  Dunford  &  G.L.  Stebbins  2555  (US) 

Summit/Park  Co.  boundary  Rocky  Mts.,Tenmile  Range, 

North  Star  Mt.,  Hoosier  Ridge  W  of  Hoosier  Pass, 

2  Aug  1 984,  RJS,  R  Bayer,  M.  Dunford  &  G.L  Stebbins  2548  (US) 

Deer  Lodge  Co.:  Anaconda-Pintlar  Wilderness,  Mt.Tiny, 

above  Storm  Lk.,6Aug  ]980,  RJS  &  RWS  1165-2  {US) 

Banff  N.P,  ca,  1 00  km  N  of  Banff  on  hwy  93,  E  slopes  of 

Mt.  Peyto,  S  of  Peyto  Lk.,  N  of  Bow  Lk.,  28  Jul  1 980, 

RJS  &  RWS  WT8{\JS) 

Plateau  Mt.,  between  Mt.  Livingston  and  Mt.  Burke,  ca. 67 

km  due  N  of  Colman,2  Aug  ]980.RJS&RWS  T 105  {US) 

Sagauche  Co.:  San  Luis  Mts.,  N  slope  of  Baldy  Chato,  off  Big 

Meadow  Rd.  PR  790, 1 7  Aug  1 980,  RJS  &  RWS  1406-a  (US) 

Sagauche  Co.:  San  Luis  Mrs.,  N  slope  of  Baldy  Chato,  off  Big 

Meadow  Rd.  PR  790, 1  7  Aug  1 980,  RJS  &  RWS  1406-b  (US) 

ParkCo.:Beartooth  Pass,  E  summit,  8  Aug  ]980,  RJS  & 

RWS  1213-5  {US) 

Sublett  Co.:  Little  Sheep  Mt.,  NWof  N  end  of  Green  Lakes 

ca.  6  km,  10  Aug  ]980.  RJS  &  RWS  1290  {US) 

Sagauche  Co.:  San  Luis  Mts.,  N  slope  of  Baldy  Chato,  off  Big 

Meadow  Rd.,  FR  790, 1 7  Aug  1 980,  RJS  &  RWS  14 12-a  (US) 

42  (Soreng  1 991  b,  with  partial 

voucher)  information 

42  (Soreng  1991b,  with 

partial  voucher  information) 

n  =  21,  from  pollen  division 

(Soreng  1991b,  with  partial 
voucher  information) 42  (new) 

56  (new) 

28+11  (new) 

32+1  (new) 

40+1  (new) 

32+1  (new) 

99  (Soreng  1985,  without voucher) 



Table  1.  (continued) 

Taxon 

County 

&  State 
Specific  location,  date,  collection  no. 
&  herbarium 

Chromosome  no.  (2/?), 

and  notes 
O 

o 
O 

Poa  arctica  R.Br. CANADA. 

subsp.  orcf/co Alberta: 

U.S.A. 

Colorado: 

Montana: 

Montana: 

Poa  atropurpureaSaibn. U.S.A. 

California: 

Poa  bigeloviiyaseySi U.S.A.  New 

Scribn. Mexico: 

Poa  cusickii  subsp. pallida U.S.A. 
Soreng Montana: 

Poa  fendleriana  subsp. MEXICO. 

albescens  (Hitchc.)  Soreng Chihuahua 

Sonera: 

Poa  fendleriana  (Steud.) U.S.A.  New 

Vasey  subsp.  fendleriana 
Mexico: 

Mexico: 

Kananaskis  Prov.R,  at  Kananaskis  Summit  (Highwood  Pass), 

near  Mt.  Arethusa  ca.  67  km  S  of  Seebe  and  Hwy  1 ,  on  Hwy 

40,  on  W  side,  31  Jul  ]980, RJS & RWS  1094  {US) 

Pitkin  Co.  (W  of  Lake  Co.  line?),  Rocky  Mts.,  Sawatch  Range, 

IndependencePass,  15  Aug  ]980, RJS&RWS  1391  (US) 

Deer  Lodge  Co.:  Anaconda-PintlarWilderness,  Mt.Tiny, 
above  Storm  Lk., 6  Aug  ]98Q, RJS&RWS  11 80 (US) 

Glacier  Co.: Glacier  N. P.,  Pigan  Pass, 4  Aug  ]98Q,RJS& 
RWSl  142  (\JS) 

San  Bernardino  Co.:  Baldwin  Lake,  1 985,  RJS  2632  (US) 

Lincoln  Co.:  White  Mts„  NE  of  Sierra  Blanca,  below 

Monjeau  L.O.,  16Jun  1981,ff75  /5S4f(US) 

Park  Co.:  NE  of  Gardner  10  km,  E  of  Jardine,Jun  08  1984, 

RJ5  2453-a{US) 

Sierra  Madre  Occidental,  Creel,  near  air  strip,  1  5  Apr  1 984, 
RJS&RWS  2309  (DS) 

5  km  NW  of  Cananea  on  microondas  road  N  from  road  to 

Sonora,  19Mar  1982,ftJS&RlV5  1780-5  {US) 

Catron  Co.: Shendan  Gulch, 21  May  ]983,  RJS &D. 
Ward 2125  {US) 

Dona  Ana  Co.:  Organ  Mts.,W  side,  below  and  E  of  Baylor 

Pk„  1 0  Feb  1 984,  RJS  &  R.  Neilson  2  /  90-b  (US) 

56  (new) 

88  (new) 

80  (new) 

56-59  (new) 

28  (Soreng  1993,  without voucher) 

28+1  (Soreng  1985,  without voucher) 

56+11  (Soreng  1991a, with 

voucher,  but  location 

incomplete  and  number 

erroneously  reported  as  RJS 

2456) 

56  (new) 

28+11,  with  inversion  bridge 

&  fragments  (Soreng  1 985, 
without  voucher) 

56,  with  multivalents  (new) 

56  (new) 



Table  1.  (continued) 

Taxon 

County 

&  State 
Specific  location, date,  collection  no. 

&  herbarium 

Chromosome  no.  (2/?), 

and  notes 

Mexico: 

Mexico: 

Mexico: 

Mexico: 

MEXICO. 

Chiliual-iua 
Poa  fendlenana  subsp. U.S.A. 

longiligula  {Scr\bn.& Arizona: 

T.A.Williams)  Soreng 

Wyoming: 

Poa  glaucaVahl  subsp. CANADA. 

glauca 
Alberta: 

U.S.A.  New 

Mexico: 

Poa  glauca  subip.  rupicola U.S.A. 

(Nasli)  W.A.Weber Colorado: 

Wyoming: 

Wyoming: 

Wyoming: 

Poa  interior  Rydb. U.S.A. 

Colorado: 

Grant  Co.:  Black  Range,  1 9  l<m  NW  of  Mimbres,  D.  Ward 81 -04  (NMQ 

Lincoln  Co.:Wliite  Mts.,  Montgomery  Biological  Research 

Station,  8  km  N  of  Ruidoso,  1 8  Apr  1 981 ,  RJS  1580  (US) 

Sandoval  Co.:  Sandia  Mts.,  W  base,  Juan  Tabo  Picnic  Area, 

NE  of  Albuquerque,  6  Jun  ]983,  RJS  &  RWS  2172  {US) 

Socorro  Co.:  San  Mateo  Mts.,  21  Mar  ]984, RJS 2303 

[no  voucher] 

Sierra  Madre  Occidental,  7  km  E  ofTomachic,  14  Apr  1  984, 
RJS  2306  (US) 

Apache  Co.:  Chuska  Mts.,  6.7  km  NE  of  Lukachukai,  on 

BlA-13,9Jun  ]983,  RJS  &  RWS  2177  {\JS) 

Park  Co.:  Mammoth  Hot  Springs,  08  Jun  1984,/?JS2454  (US) 

Plateau  Mt.,  between  Mt.  Livingston  and  Mt.  Burke,  67  km 

due  N  ofColman,  1  Aug  1980.RJS&RWS  1098-3  (US) 

Taos  Co.:  Wheeler  Peak,  ndge  3.3  km  N  of  peak,  0.4  km  S  of 

FrazerMt.,  19Aug  ]980,RJS&RWS  1454-1  (US) 

Pitkin  Co.:  Rocky  Mts.,  Sawatch  Range,  Independence  Pass, 

15  Aug  ̂ 980.  RJS  &  RWS  1372-18  {US) 

ParkCo.:Clay  Butte  Look-Out.,ca.2  km  W  of  Beartooth 

Lk.,8  Aug  ]980,  RJS  &  RWS  1221-2  {US) 

dfto,  RJS  &  RWS  1221-5  {US) 

Sublett  Co.:Top  of  Little  Sheep  Mt.,  NW  of  N  end  of  Green 

Lakes  ca.  6.25  km.  1 0  Aug  1 980,  RJS  &  RWS  1299-6  (US) 

Sagauche  Co.:  San  Luis  Mts.,  N  slope  of  Baldy  Chato,  off  Big 

Meadow  Rd.  FR  790, 1  7  Aug  1 980,  RJS  &  RWS  M22-a-3  (US) 

58-64  (new) 

56  (new) 

58-60  (new) 

56  (new) 

n  =  28+1,  mitotic,  pistillate 

plant  (new) 56  (new) 

n  ca.  28,  mitotic  (new) 

56-58,  meiosis  irregular 
(new) 

56,  multivalents  and  laggers 
common  (new) 
Ca.  TOO  (new) 

54-56,  multivalents  (new) 

48-50,  multivalents  (new) 
48  (new) 

42  (new) 

o 

3D 



Table  1.  (continued) 

Taxon 

County 

&  State 

Poa  /oxoHaenke  subsp. U.S.A. 

banffiana  Soreng Montana: 

Poa  /epfocoma Trin. U.S.A. 

Montana: 

Utah: 

Poa  lettermaniiVasey CANADA 

or  U.S.A.: 

Poa  napensis  Beetle 
U.S.A. 

California: 

Poa  nervosa  (Hook.)  Vasey U.S.A. 

s.str,  (excluding  Poa Oregon: 
wheeleriM  Asey) 

Poa  occidentalisVasey U.S.A.  New 

Mexico: 

New  Mexico: 

New  Mexico: 

Poa  paucispicutaSaibn. CANADA. 

&.Merr Alberta: 

Poa  piperl  Hitchc. U.S.A. 

California: 

Poa  pratensfs  L.  subsp. U.S.A. 

alpigena  (Lindm.) Alaska: 

Hiitonen 

Specific  location,  date,  collection  no. 

&  herbarium 

Chromosome  no.  (2n), 

and  notes 

Glacier  Co.:  Glacier  N.R,  Pigan  Pass,  4  Aug  1 980,  RJS  & 
RWS1137{[]S) 

Glacier  Co.:Glacier  N.  P.,  Pigan  Pass,  4  Aug  1 980,  RJS  & 

RWS  1 148-4  (US) 

Summit  Co.:  Mt.  Murdock  E  of  Bald  Mt.  Pass,  Hwy  1  50, 1 2 

Aug  ]980,  RJS  &  RWS  1347-2  {US) 

Napa  Co.:Calistoga,  S  end  of  landing  strip  W  of  Lincoln 

Ave.,  27  May  1986,  RJS  2926  (US) 

Marion  Co.:  Silver  Cr.  Falls  S. P.,  Winter  Falls,  6  Jun  1 986, 
WS  2960  (US) 

Rio  Ariba  Co.:  SW  of  Coyote,  Puerco  C.G.,  ca.  33  km  NW 

of  Los  Alamos,  1  5  Aug  1 978,  RJS  &  SI.  Hatch  48  (US) 

Otero  Co.:  Sacramento  Mts.,  ca.  8.3  km  ENE  of  Cloudcroft 

S  of  NM-244  on  CR-7,  Dec  early  1 978,  RJS  123b  (US) 

Otero  Co.:  Cloudcroft,  SI.  Hatch-2222  (TAES) 

Banff  N.R,  ca.  1 00  km  N  of  Banff  on  hwy  93,  E  slopes 

of  Mt.  Peyto,  S  of  Peyto  Lk„  N  of  Bow  Lk.,  28  Jul  1 980, 
RJS  &  RWS  1016  {US) 

Del  Norte  Co.:  Off  hwy  1 99  0.6  km  on  Patrick  Cr.  Rd  above 

the  Middle  Fork  of  the  Smith  Rv.,  2  Jun  1 986,  RJS  2950 

(US)  Nome,  Jul  ]  983,  G.L.StebbinsA-3 107!  {\JS) 

84  (Soreng  1991b,  with 

partial  voucher  information) 

42  (Soreng  &  Hatch  1983) 

42  (new) 

14  (A.  Love,  pers.com.,  letter 
ca.  1 982,  reported  by  Soreng 

1991a,  voucher  unknown) 

42  (Soreng  1991  a,  with 

partial  voucher  and  location) 28  (new) 

14  (Soreng  &  Hatch  1983) 

28  (Soreng  &  Hatch  1983) 

14  (Soreng  &  Hatch  1983, 
count  by  S.L  Hatch) 

42  (Soreng  &  Hatch  1983, 

reported  as  Poa  leptocoma) 

28  (Soreng  1990,1993, 
without  voucher) 

56+111,  original  det.as  Poa arctica  (new) 

o 
o 



Table  1.  (continued) 

Taxon 

County 

&  State 

Poa  reflexo  Vasey  &  Scribn. U.S.A.  New 
Mexico: 

Utah: 

Wyoming: 

Wyoming: 

Poa  secunda  subsp. U.S.A. 

juncifolia  {Scubn.)  Soreng Nevada: 

Poa  secunda  i  PresI U.S.A. 

subsp.  secunda Montana: 

Poa  s/errae T.Howell U.S.A. 

California: 

Poa  stnctiramea  Hitchc. MEXICO. 

Chihuahua: 

Chihuahua: 

Poa  sup/no  Schrad.cv. U.S.A. 

SUPERNOVA Maryland: 

Poa  fracy/Vasey U.S.A.  New 

Mexico: 

New  Mexico: 

Specific  location,  date,  collection  no. 

&  herbarium 

Taos  Co.:  Wheeler  Pk.  La  Cai  Basin,  ca.  1 .7  km  NNW 

of  peak,  19  Aug  ]980,  RJS&RWS  1478-4  (US) 

Summit  Co.:  Mt.  Murdock  E  of  Bald  Mt.  Pass,  Hwy  1  50, 

11  Aug  ]980, RJS&RWS  1 336 {\JS) 

Park  Co.: Clay  Butte  Look  Out.,  ca.  2  km  W  of  Beartooth 

Lk.,8Aug  ]980, RJS & RWS  1227  {[JS) 

Sublett  Co.:  S  side  of  Little  Sheep  Mt.,  NW  of  Green  Lakes 

ca.  5  km,  1 0  Aug  1 980,  RJS  &  RWS  1260-3  (US) 

Lander  Co.:Toiyabe  Range,  E  of  Austin  ca.  1 3  km  on 

Hwy  50,1  Jul  ]980, RJS 821  (US) 

Glacier  Co.:  Glacier  N.P.Siyeh  Pass  Trail,  4  Aug  1980, 
RJS&RWS  11 35  {US) 

Eldorado  Co.:  Deep  Canyon,  N.  Fork  of  American  River, 

Eof  Colfax  off  hwy  80  ca.  2  m,ca.0.8  km  NE  of  river 

crossing  of  Iowa  Hill-ColfaxRd.,  30  May  1 986,  RJS  &  G.L 
Stebbins2931  (US) 

Sierra  Madre  Occidental,  W  of  San  Jose  Babicora,  C.  El 

Diablo  Pass,  2  km  W  on  road  to  Madera,  1  3  Apr  1 984, 

RJS&RWS2304-a{[JS) 

dllo,  RJS  &  RWS  2304-b  {US) 

Cultivated  from  commercial  seed,2000,/?J5<SJ. 

Cayouette  5950-b  (US) 

Bernalillo  Co.:  Sandia  Crest,  rim  N  of  Tram,  1 6  Jul  1 981 , 
RJS&K.Gadzia  / 642  (US) 

Colfax  Co.: WNW  of  Raton,  Raton  City  Park,  1 6  Aug  1 978, 
RJS  &  SI.  Hatch  64  (US) 

Chromosome  no.  (2f?), 

and  notes 

28  (Soreng  &  Hatch  1983) 

28  (Soreng  &  Hatch  1983) 

28  (new) 

28  (Soreng  &  Hatch  1983) 

63  (Soreng  1991b,  with 

partial  voucher  information) 
84-88+11  (Soreng  1991b, 

with  partial  voucher 
information) 

ca.58  (new) 

n  =  14+1,  mitosis  (Soreng 

1 991  a,  with  voucher  and 

partial  location) 
n  =  1 4-1 5+11,  mitosis  (new) 

n  =  7,  mitosis  (J.  Cayouette, 
unreported) 

28  (Soreng  &  Hatch  1983) 

28  (Soreng  &  Hatch  1983) 



Table  1.  (continued) 

Taxon 

County 

&  State 

Specificlocation, date, collection  no. 

&  herbarium 

Chromosome  no.  (2/j), 

and  notes 
o 
o 

o 

O 

Poa  unilateralis  subsp. 

pachypholls  (Piper) 
Soreng 

Poa  unilateralis  Scnbn. 

subsp.  unilateralis 

New  Mexico: 

New  Mexico; 

New  Mexico: 

New  Mexico: 

New  Mexico: 

U.S.A. 

Washington: 

U.S.A. 

Oregon: 

Colfax  Co.:  NW  of  Raton,  Raton  City  Park,  31  May  1 979, 
fiJS  266  (US) 

Colfax  Co.:  N  of  Raton,  John  Mayer's  Ranch,  down  canyon 
from  Raton  Pass  on  side  of  Bartlet  Mesa,  E  side  of  U5-25, 31 

May  1979, /?JS  26/ (US) 

Colfax  Co.:  Raton  Ranch,  NW  of  Raton  ca.  7.5  km,  3 

Jun  1 979,  RJS  272  (US) 

Colfax  Co.:  Raton  Ranch,  NW  of  Raton  ca.  1 2  km,  3  Jun 

1 979,  ftJS 2/4  (US) 

Lincoln  Co.  Sierra  Blanca.circ  below  the  Peak,  10  Jul  1982, 

RJS  &  RWS  2007  iUS) 

Pacific  Co.:  Ilwaco,  RWS  &  D.  Southerland  1522A  (NMC) 

Curry  Co.:  3.3  km  S  of  Gold  Beach  on  serpentine  road  cut, 

Buena  Vista  Waysides,  300  ft  above  the  ocean,  22  Jun  1 949, 
J.Clausen  21 51  (CAS) 

28  (Soreng  &  Hatch  1983) 

28  (Soreng  &  Hatch  1983) 

28  (Soreng  &  Hatch  1983) 

28  (Soreng  &  Hatch  1983) 

28+1  (new) 

42,  R.W.Spellenberg  count 

(Soreng  1998,  with  partial 
voucher  information) 

84,  as  Poa  unilateralis,]. 

Clausen  unpublished 

(Soreng  1991a,  with  voucher 
but  no  location) 
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information  in  Soreng  (1985, 1990, 1991a,  1991b,  1993, 1998)  and  Soreng  and  Hatch 

(1983).  Table  1  includes  iull  specimen  citations  and  herbaria  (acronyms  follow- 
ing Holmgren  et  al.  1990)  where  the  vouchers  are  deposited  for  all  of  my  previ- 
ous and  new  reports.  My  own  counts  were  done  between  1978  and  1988.  Meth- 
ods for  the  chromosome  preparations  were  given  in  Soreng  and  Hatch  (1983). 
In  addition,  vouchers  and/or  notes  of  a  few  counts  done  by  other  botanists/ 

authors  that  have  not  been  reported  previously  are  included.  Jacques  Cayouette 
provided  his  new  chromosome  count  of  P.  supina  from  the  recently  introduced 

(in  North  America)  culti var  SUPERNOVA.  The  count  reported  in  Soreng  (1991a) 

for  P.  lcttcrmai}u  was  mentioned  to  me  in  a  letter  by  A.  Love,  ca.  1982.  This  re- 
port is  interesting  as  it  raises  to  three  the  number  of  diploid  species  in  the  New 

World  (the  others  are  P  occidentalis  and  P.  pseudoahbreviata).  Verification  of 

the  count  for  P.  lettermanii  is  needed  since  1  only  have  the  correspondence 
record.  1  found  an  unpublished  report  for  P  unilateralis  subsp.  unilateralis  of 

2n  =  84  on  a  herbarium  specimen  at  CAS,  the  count  hkely  done  by  the  collector 
of  the  specimen,  geneticist  Jens  Clausen.  Myers  (1947)  reported  a  count  by 

Stebbins  of  In  =  42,  presumably  for  the  typical  subspecies  (as  P  unilalcraUs 
subsp.  pachyphohs  is  rather  local,  more  recently  published,  and  restricted  to 

the  coast  of  NW  Oregon  and  adjacent  Washington).  Richard  W  Spellenberg 
made  a  count  of  2n  =  42  for  P  unilaleralissuhsp.  pachyphohs. 

Although  emphasis  has  switched  away  from  cytogenetic  comparisons  of 

species  to  DNA  analyses  in  Poa  (Gillespie  &  Soreng  2005;  Soreng  1990),  it  is 
important  to  have  an  understanding  of  the  cytogenetic  history  of  taxa  in  order 
to  interpret  results  of  other  analyses,  and  to  be  able  to  locate  vouchers  and  know 

where  they  were  collected.  Of  the  66  counts  listed  in  Table  1,  34  are  unreported 
elsewhere.  The  base  chromosome  number  in  the  genus  Poa  is  x  =  7,  and  the 

counts  reported  here  generally  correspond  to  multiples  of  seven,  but  unbal- 
anced sets  ol  chromosomes  were  frequently  encountered.  Roman  numerals 

given  after  numbers  (i.e.;  2n  =  2S+11)  represent  unpaired  chromosomes  in  the 
metaphase  or  anaphase  of  meiosis,  or  unbalanced  numbers  in  mitosis  or  later 

stages  of  meiosis.  Although  supernumary  or  B  chromosomes  have  been  reported 
frequently  in  Poa,  no  attempt  was  made  to  distinguish  unbalanced  chromotin 
ot  this  type  Iroin  fragments  resulting  from  irregular  meiosis,  etc.  Most  of  the 
counts  reported  here  conform  to  numbers  reported  by  other  authors  for  the  same 

taxa.  Poa  sierrac  {2n  =  28)  is  the  only  taxon  reported  here  for  the  first  time.  In 
taxa  with  previously  reported  counts,  otlicr  than  my  own,  and  disregarding  the 

extra  chromotin,  the  only  the  previously  unrecorded  numbers  in  any  taxon  re- 
ported here  are;  In  =  56  in  Pfcndlcriana  subsp.  albescens,  and  In  =  48,  48-50, 

54-56,  and  ca.  100  in  Pghiuca  subsp.  rupicola.  This  work  continues  to  show  the 
pattern  in  Poa  of  few  diploid  taxa,  numerous  taxa  v/ith  low,  fairly  stable  tetra- 
and  hexaploid  numbers,  other  taxa  with  higher  eupolyploid  series,  and  taxa 
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with  eupolyploid  peaks  connected  by  dysploid  series  of  numbers  (Hiesey  & 
Nobs  1982;  Stebbms  1950). 
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Book  Notices 

University  of  California  Press 

Gary  GRRic;s,  Kiki  Patscii,  and  Lal;rht  Savoy.  2005.  Living  with  the  Changing  Cali- 

fornia Coast.  (ISBN  0-520-24447-8,  pbk.).  University  of  California  Press, 
Berkeley,  CA  94704,  U.S.A  (Orders:  California  Princeton  Fulfillment 

Services,  1445  Lower  Ferry  Road,  Ewing,  NJ  08618,  U.S.A.,  609-883-1759, 

609-883-7413  fax;  www.ucpress.edu).  $24.95,  540  pp.,  b/w  photographs, 
6"  X  9". 

The  first  edition  of  this  book  titled  Living  with  the  California  Coait.  was  published  in  1985,  In  the 

authors  words,  the  first  part  of  the  book  provides  the  reader  "with  some  basic  background  on  how 
the  shoreline  works,  the  processes  and  hazards  that  occur  here,  things  to  consider  before  buying  or 

building,  options  m  hazardous  locations,  and  how  policies  and  legislation  influence  our  response." 

In  the  second  part  ol  the  book,  "the  authors  and  coastal  geologists  familiar  with  specific  regions  de- 
scribe these  individual  areas  [coastline  areas  from  the  Oregon  border  to  Mexicol,  including  what  we 

know  about  their  geology,  hazards,  and  histories." 

Norman  Myhrs  and  Jennifer  Kent  (eds.).  Foreword  by  Edwaro  O.  Wilson.  2005. 

The  New  Atlas  of  Planet  Management.  (ISBN  0-520-23879-6,  pbk.).  Uni- 
versity of  California  Press,  Berkeley,  CA  94704,  U.S.A  (Orders:  California 

Princeton  Fulfillment  Services,  1445  Lower  Ferry  Road,  Ewing,  NJ  08618, 

U.S.A.,  609-883-1759, 609-883-7413  fax;  www.ucpress.edu).  $39.95, 304  pp., 

color  photos,  graphs,  drawings,  9  1/4"  x  12  1/2". 

Aulhor^' comments ahoul  this  Ijdo/c— "This  is  no  ordinary  atlas.  It  maps  and  analyses  a  living  planet 
at  a  critical  point  m  its  history-as  one  species,  own.  threatens  to  disrupt  and  exhaust  its  life-support 
systems.  It  charts  the  growingdivision  m  the  human  family  And  u  proposes  that  we  have  the  chance 
to  redirect  our  course,  and  become  caretakers  of  our  future. 

7  he  New  Atlai  ofPhinet  Management  is  a  first  approach  to  this  challenging  task.  It  organizes 

the  inassol  available  environmental  data,  statistical  predictions,  and  other  conflicting  opinions  and 
solutions  into  a  simple,  coherent  structure.  It  is  divided  into  seven  sections:  Land,  Oceans,  Elements, 

Evolution,  Humankind.  Civilization,  and  Management;  each  of  these  is  considered  from  three  per- 
spectives: Potential  resources,  Crises,  and  Management  alternatives. 

This  structure  enables  us  to  examine  any  critical  area  of  concern  and  to  weigh  up:  first,  what  it 

has  to  offer;  second,  where,  how,  and  why  things  are  obviously  going  wrong,  and  third,  how  wc  might 

set  about  putting  things  right,  by  applying  a  range  of  alternative  strategies. 

More  than  a  structure  for  a  book,  this  analytical  formula  offers  one  possible  approach  to  planet 

management.  We  hope  it  will  spur  the  rising  global  debate  on  our  future  prospects."-N()rmt(n  Myers 
andjennijer  Kent. 

This  book  is  extremely  well-illustrated  with  extensive  captions  describing  the  issues,  the  re- 
sources, the  crises  or  even  possible  solutions. 

SIDA  21(4):  2204. 2005 



RELATIONSHIPS  BETWEEN  PLANT  FOLKLORE 

AND  ANTITUMOR  ACTIVITY:  AN  HISTORICAL  REVIEW^ 

Richard  W.Spjut^ 
World  Botanical  Associates 

P.O.  Box  81 145 

Bakersfield,  California  93380- 1 145,  U.S.A. 
www.  Worldbotanical.com 

ABSTRACT 

The  National  Cancer  Institute's  (NCI)  record  t:>l  plants  that  have  shown  significant  inhibitory  effect 
in  experimental  tumor  systems  (active  plants),  1960-1974,  was  compared  with  species  and  genera  m 

references  on  medicinal  folklore,  including  poisonous  plants,  to  determine  whether  their  percent- 
ages of  active  plants  were  significantly  greater  than  those  screened  at  random  (10.4%).  The  percent 

active  species  in  medicinal  and/or  poisonous  references  in  general  were  iound  to  be  1.4  to  2.6  times 

greater,  while  the  number  and  different  kinds  of  medicinal  uses  appear  related  to  geographical  data 

of  species  that  also  indicate  medicinal  plants  were  screened  more  thoroughly  because  ot  their  wide- 
spread occurrence.  The  best  correlation  is  seen  with  poisonous  plants,  including  medicinal  plants 

that  suggest  a  moderate  to  strong  therapeutic  effect;  their  percentages  oi  active  species  were  nearly 
three  (29.3%,  anthelmintics)  to  lour  times  (4.5.7%,  arrow  and  homicidal  poisons)  greater  than  plants 

screened  at  random.  Selection  of  plants  based  strictly  on  use  in  folk  medicine  would  probably  ben- 

efit new  (start-up)  screening  programs,  whereas  in  the  long-term,  it  appears  more  cost  effective  to 
systematically  screen  the  broadest  diversity  of  plants  readily  available  since  the  common  medicinal 

species  would  be  collected  irregardless.  A  systematic  collection  strategy  could  give  emphasis  to  gen- 
era that  have  not  been  exhaustively  studied,  especially  to  species  with  ruedicinal  uses  that  indicate 

toxicity  or  are  considered  poisonous. 

RESUMEN 

El  registro  de  plantas  del  National  Cancer  histitute  (NCI)  1960-1974,  que  han  mostrado  un  efecto 
inhibidor  significativo  en  sistemas  tumorales  experimentales  (plantas  activas),  se  compararon  con 

generos  y  especies  que  aparecen  en  referencias  de  medicina  popular,  incluyendo  plantas  venenosas, 

para  determinar  en  que  medida  los  porcentajes  de  plantas  activas  eran  significativamente  mas  altas 

que  las  in vestigadas  al  azar  (10.4%).  El  porcentaje  de  especies  activas  relerenciadas  como  medicinales 

y/o  venenosas  en  general  se  encontro  que  era  de  1.4  a  2.6  veces  mayor,  mientras  que  el  numero  y 

diferentes  tipos  de  usos  medicinales  parecen  relacionados  con  datos  geograficos  de  especies  que 

tambien  indican  que  las  plantas  medicinales  iueron  investigadas  mas  minuciosamente  debido  a  su 

amplia  distribucion.  La  mejorcorrelacion  se  aprecia  con  las  plantas  venenosas,  incluyendo  las  plantas 

'A  summary  of  the  data  in  this  paper  was  presented  at  the  Society  for  Economic  Botany  Symposium  on  Plants 
And  Cancer  held  in  Baltimore,  August  1 975.  An  alternate  paper  was  published  In  Cancer  Treatment  Reports  in 

August  1976  (Spjut  &  Perdue.Vol. 50, 8:979-985).  Left  out  were  all  data  and  discussion  on  Quisumbing's  (1951) 
Medicinal  Plants  of  The  Philippines,  reviews  on  genera  with  geographically  disjunct  uses  of  medicinal  species, 

and  activity  according  to  the  tumor  systems  employed. 

^USDA  Agricultural  Research  Service,  Medicinal  Plant  Resources  Laboratory,  Beltsville,  MD  20705. The  NCI  termi- 
nated their  agreement  with  the  ARS  in  Oct  1 982,  Spjut  left  the  USDA  in  March  1 997. World  Botanical  Associates, 

Bakersfield.CA  93380-1 145. 
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medicinales  que  parecen  tener  un  electo  tcrapeutico de  moderado  a  luerte;  los  porcentajes de  especies 

activas  tue  dc  cerca  de  tres  (293%,  antihelminticos)  a  cuatro  veces  (45.7%.  venenos  para  I  lechas  y 

homicidios)  nnu'or  t[uc  las  planus  mvcstigadas  al  azar.  La  seleccion  de  plantas  basada  estrictamente 

en  el  uso  en  medicina  populai'  probablcmentc  sena  bencliciosa  para  los  nuevos  programas  de 
investigacion,  inientras  que  a  largo  cermmo,  parece  tener  un  costo  electivo  mayor  la  investigacion 

sistematica  de  una  diversidad  dc  plantas  facilmente  disponibles  ya  que  las  especies  medicinales 

comunes  puedcn  colcctarse  en  cualquier  parte.  Una  estratcgia  de  colecta  sistematica  pondria  cnlasis 

en  gencros  i.|ue  no  hayan  side  estudiados  e.Khaustivamentc,  y  esiiecialmcnte  en  especies  con  usos 

medicinales  t|uc  indic|uen  toxicidad  o  que  se  considercn  vencnosas. 

INTRODUCTION 

The  USDA  Agricultural  Research  Service  (Ai^S)  was  a  major  suppHcr  of  plant 

samples  lor  the  National  Cancer  Institute  (NCI)  Cancer  Chemotherapy  Screen- 

ing Program  from  1960-1982.  The  objective  of  this  program  was  to  identify  novel 
chemical  structures  produced  by  plants  that  would  be  useful  in  treatment  of 

cancer  Two  major  discoveries  o(  novel  anticancer  drugs  from  this  period  were 

taxol  (Wani  et  al.  1971),  isolated  froin  stem-bark  of  Taxus  hreviJoUa  Nutt. 
(Taxaceae),  mitially  collected  in  Washington,  August  1962,  followed  discovery 

of  confirmed  antitumor  activity  in  KB  Cell  Culture  (KB),July  1964  (NCI  CPAM, 

1977),  and  camptothecin  (Wall  et  al.  1966),  isolated  from  Camptotheca 

acuminaUi  Decne.  (Nyssaceae),  based  on  fruit  samples  collected  m  September 

1961  trom  a  USDA  Plant  Introduction  Station  in  Chico,  California,  and  reported 

to  have  confirmed  antitumor  activity  in  L-1210  Leukemia  (LE), July  1962  (NCI 

CPAM  1977).  Semi-synthetic  derivatives  of  compounds  from  both  species  are 
currently  employed  to  treat  various  cancers  (Cragg  et  al.  1996).  The  commer- 

cial development  of  these  anticancer  drugs,  however,  did  not  occur  until  the 

1990s.  In  1986,  the  NCI  re-developed  its  biodiversity  screening  program  of  natu- 
ral products  (Boyd  1992;  Cragg  et  al.  1996;  Newman  et  al.  2003);  however,  the 

acquisition  of  plant  samples  for  the  NCI  screen  was  suspended  in  2004. 

In  August  197.5,  a  symposium  on  "Plants  and  Cancer"  was  held  in  Balti- 
more, MD  at  the  Annual  Meeting  of  the  Society  for  Economic  Botany.  The  con- 

tributors included  many  scientists  actively  involved  in  the  NCI  search  of  new 

anticancer  drugs  from  plant  products  who  had  agreed,  in  advance,  to  provid- 

ing a  research  contribution.  My  assigned  study  was  "Plant  Folklore:  A  Tool  for 

Predicting  Sources  of  Antitumor  Activity?  Other  contributed  papers  were  "Pro- 

curement of  Plant  Materials  for  Antitumor  Screening"  (Perdue  1976),  "Prepara- 

tion of  Plant  Extracts  for  Antitumor  Screening"  (Statz  &  Coon  1976),  "Bioassay 

of  Plant  Extracts  for  Anticancer  Activity"  (Abbott  1976),  "Isolation  and  Chemi- 

cal Characterization  of  Antitumor  Agents  from  Plants"  (Wall  etal.  1976),  "Types 
of  Anticancer  Agents  Isolated  from  Plants"  (Hartwell  1976),  "Distribution  of 

Anticancer  Activity  in  1  ligher  Plants"  (Barclay  &  Perdue  1976),  "Novel  Plant- 

Derived  Tumor  Inhibitors  and  Their  Mechanisms  of  Action"  (Kupchan  1976), 

"Pharmacology  of  Antitumor  Agents  from  Higher  Plants"  (Siebcr  et  al.  1976), 
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and  "Plant  Products  in  Cancer  Chemotherapy"  (Carter  1976).  These  and  others 
were  published  collectively  in  Cancer  Treatment  Reports,  edited  by  Robert  E. 
Perdue  Jr,  and  Jonathan  L.  Hartwell  (Vol.  60,  No.  8, 1976). 

Upon  investigating  the  relationships  between  antitumor  activity  and  plant 
folklore,  I  felt  that  plants  used  in  folklore  were  not  going  to  lead  to  discovery  of 
novel  compounds  any  more  than  a  systematic  sampling  of  the  worlds  plant 
diversity  based  on  taxonomy,  the  approach  that  had  been  in  practice  14  years. 
Therefore,  in  order  to  show  this,  the  most  common  medicinal  uses  of  plants, 

and  also  poisonous  plants,  would  need  to  be  mvestigated.  During  the  course  of 

the  study,  the  results  on  the  NCI  active  species  found  in  literature  on  medicinal 
and  poisonous  plants,  in  comparisons  to  those  screened  at  random,  raised  more 
questions  than  could  be  answered,  including  the  one  originally  proposed.  The 

Spjut  and  Perdue  (1976)  paper  excluded  much  data  in  another  manuscript  that 
had  been  completed  and  peer  reviewed. 

After  nearly  30  years,  the  unpublished  data  still  seem  relevant  to  present 

day  studies  in  ethnobotany  and  pharmacology,  particularly  the  relationship 
between  antitumor  activity  and  folklore  indicatmg  plant  toxicity;  therefore,  this 

paper  will  focus  on  that  relationship,  including  also  data  from  Spjut  and  Per- 
due (1976).  Another  important  relationship  involves  the  multiple  uses  for  a  large 

number  of  widely  distributed  species;  their  impact  on  the  apparent  correlation 

between  antitumor  activity  and  medicinal  folklore  will  be  discussed.  Addition- 
ally, Spjut  (1985)  reviewed  the  random  screen  methodology  in  detail  with  refer- 

ence to  unpublished  data  on  The  Philippine  medicinal  plants;  these  data  will 
be  presented  in  this  publication. 

MATEI^IALS  AND  METHODS 

Literature  Surveys. — This  paper  deals  with  data  compiled  from  literature  and 
the  NCI  plant  screening  program  prior  to  1977.  Folklore  and  plants  in  this  study 
were  limited  to  literary  sources  for  evaluating  medicinal  uses  and  poisonous 
effects  of  higher  plants  in  man  and  animals.  Included  are  plants  believed  to  have 

medicinal  or  poisonous  properties,  and  the  scientific  literature  dealing  with 

active  chemical  agents  in  confirmed  poisonous  and  medicinal  plants.  Botani- 
cal data  and  the  references  cited,  including  the  nomenclature  of  plants,  are  not 

updated  since  this  paper  was  prepared  and  last  reviewed  m  July  1976;  however, 

in  regard  to  pharmacological  data  on  compounds  that  were  isolated,  more  re- 
cent references  are  provided. 

Eight  compendia  on  medicinal  and  poisonous  plants  were  employed  to 

identify  which  of  their  genera  and  species  were  active  in  the  NCI  program:  Har- 
din &  Arena  (1974),  Hartwell  (1967-1971),  Kingsbury  (1964),  Krochmal  & 

Krochmal  (1973),  Quisumbing  (1951),  Tram  et  al.  (1957),  Webb  (1948),  and  Weiner 
(1972).  One  of  these,  Quisumbing  (1951),  was  further  utilized  to  determine 
whether  a  specific  medicinal  use  was  more  closely  correlated  with  antitumor 
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activity.  Because  antitumor  activity  appeared  to  correlate  with  a  wide  variety 

of  medicinal  uses,  additional  data  from  Quisumbing  (1951)  were  compiled  and 

analyzed  in  regard  to  multiple  uses  of  plants  as  related  to  their  geographical 

distribution.  Additionally  we  (Spjut  &  Perdue  1976)  prepared  our  own  compila- 
tion on  plants  used  as  (1)  anthelmintics,  (2)  fish  poisons,  and  (3)  arrow,  ordeal  and 

homicidal  poisons  to  determine  whether  there  was  a  correlation  between  antitu- 
mor activity  and  plant  toxicity  in  contrast  to  medicinal  plants  in  general. 

Active  species. — An  active  species  is  defined  as  one  represented  by  one  or 

more  extracts  having  shown  a  signiiicant  inhibitory  el  feet  in  any  tumor  sys- 
tem used  in  the  NCI  preliminary  screen;  these  were  primarily  KB  Cell  Culture 

(human  epidermoid  carcinoma  ol  the  nasopharynx,  KB,  1960-1982),  P-388  Leu- 

kemia (PS,  1968-82),  Lewis  Lung  Carcinoma  (LL,  1962-66),  Walker  Carcinoma 
256  (WA,  1966-69),  Sarcoma  180  (SA,  1956-62),  Adenocarcinoma  755  (CA,  1956- 

62) and  L-1210  Leukemia  (LE,  1956-71) (Abbott  1976;Gcranet  al.  1972;  ilartwell 

1976;  Suff  ness  &  Douros  1979).  The  NCI  provided  a  print-out  of  their  active  spe- 
cies lor  this  study;  additionally,  another  printout  indicating  tumor  systems  for 

the  confirmed  active  species  was  consulted  (NCI  CPAM  1977). 

Active  agents  have  included  a  broad  spectrum  of  compounds  (Hartwell 

1976),  some  of  which  were  precluded  froni  further  screening  (e.g.,  tannins,  phy- 
tostcrols)  by  changes  made  in  the  extraction  procedure  and  tumor  assays 

(Llartwell  1976);  thus,  the  NCI  screen  evolved  to  become  more  selective  in  iden- 

tifying active  candidates  for  drug  development  by  eliminating  classes  of  com- 
pounds not  considered  useful  for  treating  cancer  (Hartwell  &r  Abbott  1969). 

During  the  1960s,  tannins— in  aqueous  extracts  from  a  wide  variety  of  plants- 
were  Irequently  active  in  WA,  but  also  in  CA,  LL  and  SA  tumors;  a  total  of  164 

species,  representing  7.7%  of  all  active  species  (2,127)  in  this  study  were  tannin 

actives  (Barclay  &  Pcrduel976;  Hartwell  1976).  Later,  tannins  were  extracted 

out  before  testing,  while  tumors  insensitive  to  tannins  were  subsequently  em- 
ployed (Hartwell  1976).  Consequently  many  variables  are  represented  in  the 

definition  ol  an  active  species,  such  as  differences  in  extraction  procedures, 

quantity  and  kind  of  tumor  systems  employed,  parameters  that  define  activity 

from  testing  extracts,  and  whether  specilic  plant  parts  screened  correspond  to 

those  employed  in  folklore.  Nevertheless,  it  is  felt  that  all  plants  regarded  active 

l3y  the  NCI  from  1960-1976  are  valid  for  making  comparisons  with  folk  uses  of 

plants. 
Comparisons  between  the  NCI  active  species  and  those  in  the  literature 

considered  taxonomic  synonyms  and  closely  related  species  when  known.  For 

instance,  the  NCI  active  species.  Thai ict  rum  polycarpum  (Torr)  S.  Wats.,  based 

on  a  sample  collected  and  identified  by  AS.  Barclay  from  southern  California 

in  1962,  was  not  found  in  the  literature  reviewed  to  have  medicinal  or  poison- 
ous reports;  however,  this  species  could  be  interpreted  as  a  synonym  of  T.fendlcri 

Engelm.  (Munz  1959),  one  that  was  reportedly  used  in  medicine  by  the  Indian 
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Tribes  of  Nevada  (Tram  et  al.  1957).  Based  on  taxonomy,  I.  polycarpum  is  con- 
sidered a  medicinal  plant. 

Active  genus.  Comparisons  were  also  made  at  the  genus  level;  however,  the 

size  of  the  genus  varies— from  just  one  species  (e.g.,  Camptotheca)  to  more  than 
1,000  species  (e.g.,  Euphorbia);  Willis  (1922)  had  determmed  that  47%  of  all 

genera  are  monotypic,  17%  have  two  species,  8%  have  three  species,  and  the  re- 
maining 28%  have  four  or  more  species.  An  active  genus  is  one  with  one  or  more 

active  species.  Because  most  genera  have  more  than  one  species  (53%),  the  per- 
centages of  active  genera  will  be  higher  than  active  species.  Also,  when  more 

than  one  species  in  an  active  genus  is  reportedly  used  medicinally  and/or  poi- 
sonous, the  relationship  between  antitumor  activity  and  folklore  will  appear 

closer,  or  lie  between  the  percentages  of  active  genera  and  active  species. 
Random  Screen.  The  rationale  of  the  NCI  screen  has  been  to  regard  any 

species  as  a  potential  source  for  novel  anticancer  drugs;  thus,  screening  of  plants 
has  been  considered  random.  In  practice,  however,  collecting  was  not  purely 

random.  One  reason  is  that  it  is  not  possible  to  collect  every  plant  species  en- 
countered in  the  field,  because  the  quantity  of  dry  weight  needed  may  not  be 

practical  to  obtain.  Another  is  that  geographic  sampling  has  not  been  unilorm 
for  political  and  economic  reasons. 

The  number  of  genera  and  species  screened  and  active  in  the  NCI  program 

was  determined  by  A.S.  Barclay  for  the  symposium  on  "Plants  and  Cancer"  at 
the  Society  for  Economic  Botany  meeting  in  Baltimore,  August  1975.  fiis  data 

accounted  for  all  species  and  genera  screened  by  the  NCI— up  to  the  end  ol  1974, 
taking  into  consideration  synonyms  and  samples  that  the  NCI  acquired  not 

only  from  the  USDA,  but  from  all  contractors.  His  tabular  summary  is  repro- 
duced here,  Table  1  (Barclay  &  Perdue  1976). 

The  percentages  for  active  genera,  26.0,  and  species,  fO.4,  are  the  bases  for 
making  comparisons  to  those  in  folklore  references;  however,  it  must  be  kept  in 
mind  that  the  numbers  for  active  species  and  genera  are  cumulative;  i.e.,  they 
do  not  represent  the  actual  frequency  at  which  activity  occurs.  This  is  because 
some  species  have  been  screened  more  than  once,  or  have  included  more  plant 

parts  than  others,  thus,  have  had  more  opportunity  to  show  activity— also  keep- 
ing m  mind  that  the  NCI  screen  has  become  more  selective  over  time. 

GENHRAL  SURVEYS 

The  NCI  computer  record  of  active  plant  species  was  compared  with  species 

and  genera  cited  in  indices  or  texts  of  eight  compendia  to  determine  which 
have  shown  antitumor  activity  (Table  2).  With  two  exceptions,  active  species 

were  f.4  to  2.6  times  more  frequent  in  references  on  medicinal  and/or  poison- 
ous plants  than  in  plants  screened  at  random,  while  results  with  active  genera 

were  more  consistent— at  nearly  double  that  ol  the  random  screen. 
The  greater  variation  at  the  species  level  for  medicinal  plants  is  partly  due 
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TARir  1.NCI  overall  screening  data  for  vascular plants  (1960-1974), 

Number  Screened Number  Active %  Active 

Genera                         4,716 

Species                        20,535 

1,225 

2,127 

26.0 

10.4 

to  many  species  not  screened,  in  contrast  to  higher  percentages  of  genera 

screened.  For  one  reference,  Quisumbing  (1951),  it  was  determined  that  626  of 

the  855  species  were  tested;  thus,  instead  of  the  16.4%  active  of  those  recorded 

(855),  22.4%  of  t  hose  species  actually  screened  (626)  were  active—nearly  double 
that  oi  the  random  screen. 

In  regard  to  the  wide  ranging  values  seen  for  poisonous  plants,  the  lower 

percentage  ol  9.2%  active  species  in  Webb  (1948)  seems  related  to  many  species 

that  are  suspected  to  cause  poisoning  of  livestock.  When  data  from  the  same 

reference  was  restricted  to  species  that  were  reported  to  be  poisonous  and  also 

used  medicinally,  the  percent  active  species  was  notably  higher,  18.9%.  These 

data  suggest  that  plants,  both  poisonous  and  used  medicinally,  are  more  likely 

to  show  antitumor  activity  than  those  strictly  used  medicinally.  Also,  data  from 

other  rclerences  (Kingsbury  1964;  Hardin  &  Arena  1974)  had  more  plants  con- 
firmed to  be  poisonous,  which  in  Hardin  and  Arena  (1974)  were  restricted  to 

those  taken  internally  (Spjut  &  Perdue  1976).  The  higher  percentages  of  active 

species  (21.5%,  41.1%)  and  genera  (56.4%,  66.4%)  in  these  references  on  poison- 
ous plants  indicate  that  toxicity  is  a  factor  in  the  apparent  correlation  between 

antitumor  activity  and  plants  generally  used  in  medicinal  folklore. 

Active  Plants  Acc:ording  to  Number  and  Kinds  of  Medicinal  Uses 

Quisumbing  (f951),  in  his  Medicinal  Plants  oj  the  PhUippincs,pro\'ided  species 
indices  for  116  different  categories  of  therapeutic  uses  and  for  111  different  kinds 

of  specil  ic  diseases,  a  total  of  227  different  medicinal  applications  from  which 

90  were  selected  on  the  basis  of  19  or  more  species  being  listed  to  determine 

whether  antitumor  activity  was  more  closely  correlated  with  a  particular  thera- 

peutic effect  (Appendix  1,  62  medicinal  applications)  or  specific  disease  (Ap- 
pendix 11,  28  medicinal  applications).  What  we  found,  however,  was  a  broad 

correlation  with  all  medicinal  applications  (Appendix  I,  II).  This  broad  correla- 
tion appears  related  to  a  large  number  of  widely  distributed  species  for  which 

many  have  probably  been  screened  more  than  once  by  the  NCI,  while  a  correla- 

tion between  antitumor  activity  and  toxicity  is  also  evident.  These  relation- 
ships will  be  made  apparent  in  the  data  and  discussion  that  follow. 

Quisumbing  (195f),  in  reporti  ng  on  855  species  in  580  genera  and  f  43  families 
of  vascular  plants  in  The  Philippines,  did  not  limit  his  review  to  medicinal  uses 

within  The  Philippines.  He  also  drew  on  literary  sources  outside  The  Philippines. 
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Table  2. Number  and  percent  of  active  genera  and  active  species  for  medicinal  and  poisonous  plants 

in  eight  selected  references. 

Reference Genera Genera %  Genera 

Species Species 

%  Species 
Listed active active Listed active active 

Medicinal  Plants 

Krochmal(1973) 207 131 63.3 
251 

67 
26.7 

Quisumbing  (1951) 580 271 46.7 855 
140 16.4 

Train  etal.  (1957) 142 
77 

54.2 
214 

32 
15.0 

Webb  (1948) 398 228 57.3 529 

87 

16.5 

Weiner(1972) 
285 156 

54.7 
388 

73 

18.8 

Poisonous  Plants 

Hardin  &  Arena  (1974) 113 75 
66.4 

141 58 41.1 

Kingsbury  (1964) 282 159 56.4 488 
105 

21.5 

Webb  (1948) 433 211 48.7 760 70 9.2 

Poisonous  Plants  used  Medicinally 

Webb  (1948) 229 153 66.8 196 37 
18.9 

Plants  Used  Against  Cancer 

Hartwell  (1967-1971) 1,201 
480 46.5 

2,725 314 

17.3 

(1,033 

(tested) 

(1,815 

(tested) 
tested) tested) 

Thus,  many  plants  not  known  to  be  used  medicinally  in  The  Philippines  were 

included  so  long  as  the  plant  occurred  there,  a  practice  not  uncommonly  em- 
ployed by  many  ethnobotanists  in  other  geographic  studies  of  medicinal  plants. 

Nevertheless,  the  result  is  that  there  are  many  widespread  species  represented. 
This  IS  evident  in  part  by  finding  that  8%  of  all  species  in  Quisumbing  (1951) 

are  endemic  to  The  Philippines,  based  on  geographical  data  he  also  provided; 
thus,  92%  of  the  species  in  Quisumbing  (1951)  extend  beyond  The  Philippines. 

The  distribution  of  endemic  species  according  to  the  number  of  uses  is 
shown  in  Figure  I.  Among  110  species  in  Quisumbing  (1951)  listed  for  only  one 

medicinal  application,  25%  were  found  to  be  endemic  to  The  Philippines,  fol- 
lowed by  a  sharp  decline  for  those  reported  under  multiple  applications~-15% 

for  plants  listed  under  two  medicinal  applications,  8%  for  three  medicinal  ap- 
plication—to none  found  under  nine  or  more  medicinal  applications.  It  is  cer- 

tainly not  surprising  to  find  that  narrower  geographically  distributed  species 
have  fewer  medicinal  reports. 

However,  the  extent  to  which  medicinal  species  are  reported  for  many  differ- 
ent uses  is  perhaps  not  fully  realized  by  many  ethnobotanists.  The  808  species  listed, 

among  the  90  medicinal  applications  selected  from  Quisumbing  (1951),  ac- 
counted for  a  whopping,  5,843  species  entries  (meaning  that  many  of  the  808 

species  are  used  for  more  than  one  application),  the  distribution  of  which  is 
shown  in  Figure  2.  As  an  average,  50%  of  the  species  reported  under  any  one 
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ENDEMIC  SPECIES  and  MEDICINAL  APPLICATIONS 
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Fig.  1 .  Percent  endemic  species  to  The  Philippines  according  to  number  of  different  medicinal  applications  based  on  90 

of  227  medicinal  applications  in  Quisumbing  (1951). The  number  of  medicinal  species  for  each  number  of  uses  is  shown 

in  Fig.  2.  Of  1 10  species  reportedly  used  for  only  one  medicinal  application,  25%  were  endemic  to  The  Philippines;  for 

species  with  two  medicinal  applications,  15%  were  endemic,  etc.,  to  no  endemics  for  species  reported  to  have  nine  or 

more  medicinal  applications.  Geographical  data  are  based  on  Quisumbing  (1951). 

medicinal  application  were  also  found  under  11  or  more  other  medicinal  appli- 
cations. 

The  extent  ol  the  widespread  occurrence  for  many  of  the  medicinal  plants 

reported  by  Quisumbing  (1951)  is  further  evident  by  percent  species  screened 

according  to  the  number  of  uses  recorded.  Figure  3,  and  the  fact  that  relatively 

few  species  were  actually  collected  from  The  Philippines.  Some  of  the  medici- 
nal applications  in  the  higher  multiple  use  categories  were  combined  to  obtain 

a  more  ec|uitable  number  of  species  for  each  category.  The  results  show,  as  one 

might  expect,  a  definite  correlation  between  the  number  ol  uses  and  percent 

species  screened,  increasing  from  45%  for  species  with  only  one  medicinal  ap- 
plication, to  99%  lor  those  with  16  or  more  medicinal  applications.  Plants  were 

procured  largely  Irom  the  United  States,  Australia,  New  Zealand,  Fiji,  Taiwan, 

India,  Turkey,  Ethiopia,  Kenya,  Tanzania,  South  Africa,  Ghana,  Mexico,  Panama, 
Colombia,  Brazil,  and  Peru.  Small  numbers  of  collections  were  also  obtained 

from  other  countries;  see  also  procurement  map  in  Perdue  (1976). 

For  the  90  selected  medicinal  applications  from  Quisumbing  (1851),  626 

species  m  531  genera  were  found  to  have  been  screened  of  which  140  species 
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Fig.  2.  A  numerical  distribution  of  species  according  to  number  of  medicinal  applications  for  a  total  of  90  different  l(inds 

of  medicinal  applications  that  included  808  species  in  Quisumbing  (1951 ).  The  number  of  species  for  each  number  of 

medicinal  applications  decreases  from  1 1 0  species  used  for  just  one  purpose,  to  one  species,  Artemisia  vulgaris  L,  cited 

under  31  different  medicinal  applications. 

(22.4%)  in  265  genera  (49.7%)  were  active  (Appendix  III);  additionally,  40%  of 

the  140  active  species  were  found  to  have  12  or  more  medicinal  applications. 

One  medicinal  application  with  notably  high  percentages  of  active  species  and 

genera  was  plants  used  against  hemorrhoids,  .35.3%  (24)  of  the  68  species  and 
72.1%  of  the  61  genera. 

Are  plants  used  for  treatment  of  hemorrhoids  more  closely  correlated  with 

antitumor  active  plants  than  plants  used  for  other  purposes?  Statistically,  the 

distribution  of  active  genera  and  species  for  the  medicinal  applications  in 

Quisumbing  (1951)  might  be  expected  to  follow  a  bell-shaped  curve  distribution  in 
which  there  will  be  higher  than  average  as  well  as  lower  than  average  percentages 

of  active  species  (and  genera).  The  categories  with  higher  percentages  of  active 

species  would  also  be  expected  to  have  more  widely  distributed  species  based  on 

data  presented  in  Figures  1-3  and  the  absence  of  plant  collections  from  The  Philip- 
pines as  already  indicated.  Indeed,  among  68  species  listed  by  Quisumbing  (1951) 

for  plants  used  against  hemorrhoids,  75%  (51)  were  reported  for  11  or  more  other 

medicinal  applications,  which  included  23  of  the  24  active  species.  Therefore,  it 

cannot  be  concluded  that  plants  used  for  a  particular  remedy  such  as  hemorrhoids 

are  more  Hkely  to  show  antitumor  activity  than  plants  used  for  other  purposes. 
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SPECIES  TESTED  and  MEDICINAL  APPLICATIONS 

%  Species  Tested 

123456789     10    11  12-15  16  + 

Medicinal  Applications 

Fig.  3.  Percent  of  species  screened  by  the  NCI  for  antitumor  activity  according  to  number  of  medicinal  applications  for 

808  species  listed  in  90  of  227  different  medicinal  applications  by  Quisumbing  (1 951 ).  The  percent  screened  for  each 

numerical  category  of  medicinal  uses  of  plants  is  shown  to  increase  from  45%  for  species  reported  to  have  just  one 

medicinal  use  to  99%  screened  for  those  reported  for  16  or  more  different  medicinal  applications. 

On  the  other  hand,  one  might  argue  that  the  use  of  plants  for  many  medicinal 

remedies  by  one  or  more  cukures  should  constitute  strong  evidence  for  discover- 
ing biological  activity  At  the  species  level,  however,  cultural  diffusion  might  ex- 

aggerate and  multiply  reports  (Watson  1983),  whereas  medicinal  reports  based 
on  disjunct  occurrences  of  closely  related  species  in  genera  may  appear  more  valid, 
depending,  however,  on  the  size  of  the  genus  and  number  of  medicinal  species 
reported.  The  following  six  cases  exemplify  how  folklore  may  appear  m  one  case 
to  have  strong  validity  while  in  other  instances  appears  inconclusive. 

1)  Brucea  (Simaroubaceae)  is  a  small  paleotropical  genus  of  6  species  with 
B.antidyscnterica  in  Africa  and  B.javanica  (L.)  Merr.  in  southeast  Asia  that  have 

reportedly  been  used  lor  treating  skin  diseases,  dysentery  tapeworm,  and 

cancer  (Burkhill  1935;  Chopra  et  al.  1956;  Dalziel  1937;  Hartwell  1967-1971; 

Quisumbing  1951;  Watt  &  Breyer-Brandwijk  1962;  Webb  1948) .  Anticancer  ac- 
tivity has  been  identified  in  both  species  and  one  other,  B.  guineensis  G.  Don, 

found  only  in  west  tropical  Africa  without  any  reported  use.  The  anticancer 
compound,  bruceantin  (Kupchan  et  al.  1973),  isolated  from  B.  anlidysenterica, 

has  undergone  preclinical  studies  as  a  potential  drug  for  cancer  chemotherapy. 
It  was  tound  to  be  toxic  in  human  application;  however,  derivatives  of  related 
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compounds  are  still  being  investigated  for  cancer  chemotherapy  (Cuendet  & 
Pezzuto  2004;  Mata-Greenwood  et  al.  2001). 

2)  Coluhrina  (Rhamnaceae)  includes  one  widespread  species,  C.  asiatica 

(L.)  Brongn.,  eight  species  of  spotty  distribution  in  the  Old  World,  one  in  India, 
three  in  Indonesia  and  four  in  Madagascar,  plus  about  22  species  distributed  in 

tropical  and  subtropical  America  (Johnston  1971).  Coluhrina  asiatica  has  been 

used  as  an  abortifacient  and  for  treating  skin  diseases  (Quisumbing  1951).  Spe- 
cies of  Coluhri  na  m  the  West  Indies  and  Mexico  have  been  used  as  an  anthelm- 

intic and  for  treating  dysentery  and  skin  diseases  (Standley  1922-1926).  Anti- 
cancer activity  has  been  identified  in  six  New  World  species,  but  not  in  C. 

asiatica.  An  ansamacrolid,  colubrinol  (Wani  et  al.  1973),  isolated  from  C  texensis 

(Torr  &  Gray)  A.  Gray  is  related  to  maytansine,  which  has  undergone  clinical 
studies  for  cancer  chemotherapy  as  discussed  below.  Coluhrina  californica,  a 

closely  related  species  to  C.  texensis,  has  also  shown  similar  activity  but  no 
medicinal  reports  could  be  found  for  these  species. 

3)  Maytenus  (Celastraceae)  is  a  large  pantropical  genus  of  150  or  more  spe- 
cies with  relatively  few  species  reported  for  medicinal  purposes.  One  species  in 

South  America,  Maytenus  ilicifolia  Mart.  Ex  Reiss.,  has  been  employed  for  treat- 
ing a  variety  of  ailments  such  as  peptic  ulcers,  dyspepsia,  gastralgia,  enteritis, 

cystitis,  insomnia,  nervousness,  acne,  hemorrhoids,  dysentery,  and  cancer 
(Hartwell  1967-1971;  Morton  1968).  In  Mexico,  M.  phyllanthoides Benth.  has  been 

employed  as  a  remedy  for  scurvy  and  toothache  (Standley  1922-1926),  and  M. 
pseudocasearia  Reiss.  has  been  used  to  treat  dysentery  (von  Reis  Altschul  1973). 
In  East  and  South  Africa,  four  or  five  species  have  been  used  medicinally  as 

remedies  for  amoebic  dysentery  diarrhea,  colic,  malaria,  epilepsy  "madness," 
colds  and  cancer  (Harington  1969;  Watt  &  Breyer-Brandwijk  1962).  Anticancer 
activity  has  been  identified  m  21  of  31  Maytenus  species  screened.  An 
ansamacrolid,  maytansine  (Kupchan  et  al.  1972),  isolated  from  several  African 

species,  underwent  clinical  trials  for  cancer  chemotherapy  This  was  discon- 
tinued because  of  toxicity;  however,  there  is  renewed  interest  in  derivatives  of 

maytansinoids,  which  are  less  toxic  (Bander  et  al.  2003;  Larson  et  al.  1999). 

4)  Ficus  (Moraceae)  is  a  very  large  pantropical  genus,  ~800  species  (Airy 
Shaw  1973),  and  many  Ficus  species  are  employed  medicinally  for  a  variety  of 

purposes  throughout  the  tropics.  Seventeen  species  had  shown  antitumor  ac- 
tivity; yet,  none  have  yielded  compounds  for  clinical  studies. 

3)  Fritillaria  (Liliaceae)  has  about  85  species  distributed  in  temperate  re- 
gions of  the  northern  hemisphere  (Airy  Shaw  1973).  In  China,  species  of  Fritillaria 

are  used  for  a  wide  variety  of  ailments  that  include  cancer  (Hartwell  1967-1971; 
Steinmetz  1962).  In  Europe  and  the  Himalayas  of  India,  several  species  have  been 

used  against  asthma  and  tuberculosis  (Steinmetz  1962).  The  NCI  has  screened 

species  from  Southeast  Asia,  Europe,  and  the  United  States;  none  have  shown 
activity. 
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6)  Thamnosma  (Rutaceae)  is  a  small  genus  of  ~8  species  with  a  spotty  dis- 
tribution: southern  Africa,  Arabia,  Socotra  and  the  southwestern  United  States 

(Au-y  Shaw  1973).  Africans  have  smoked  plants  of  I  africana  Engl,  to  relieve 
chest  conditions  (Watt  &  Breyer-Brandwijk  1962).  A  decoction  of  the  stems  of 
I  montana  Torr  &  Frem.  has  been  used  by  Native  American  tribes  of  Nevada 

lor  colds  and  as  a  tonic  (Train  et  al.  1957).  Both  species  have  been  screened  by 
the  NCI;  neither  was  active. 

It  is  apparent  Irom  these  six  cases  that  an  objective  analysis  is  difficult. 

Subjectively,  one  might  weigh  small  genera  {Brucca)  more  than  large  genera 

(Funs),  similar  medicinal  uses  as  opposed  to  different  uses— among  different 
cultures,  spotty  distribution  as  seen  for  species  of  Brucea  and  Thamnosma,  over 
continuous  distribution  as  in  the  case  of  Ficus,  and  to  the  kinds  of  inedicinal 

applications,  especially  cancer  (e.g.,  Brucea.  FritiUaria,  Maytenus)  as  opposed 

to  treating  colds  (e.g.,  Thamnosma).  In  Ficus  it  might  appear  significant  that 

many  species  are  used  medicinally  m  folklore;  however,  of  174  species  of  Ficus 

screened  by  the  NCI,  only  9.8%  were  active,  which  is  slightly  less  than  that  of 

the  random  screen  (10.4%).  In  the  case  of  FritiUaria,  however,  there  is  no  corre- 
lation evident  due  to  lack  of  activity. 

PLANTS  USED  AGAINST  CANCER 

Hartwcll  (1967-I97I)  compiled  a  record  of  more  than  3,000  species  of  plants 
reported  in  folklore  for  treating  cancer  and  other  symptomatic  conditions  such 

as  warts  and  tumors.  The  vascular  plants  included  2,725  species  representing 

1,201  genera  and  185  families.  An  estimated  two-thirds  of  the  species  and  86% 
of  the  genera  were  screened  for  antitumor  activity  based  on  sampling  of  four 

families  (Fabaceae,  Liliaceae,  Rubiaceae,  Rutaceae;  Spjut  &  Perdue  1976);  it  was 

not  practical  to  compare  all  2,725  species  m  Hartwell  against  the  record  of  20, 

225  species  screened,  as  was  done  for  the  NCI  record  of  2,127  active  species  of 

which  314  active  species  were  found  in  Hartwell  (1967-1971).  Thus,  an  extrapo- 
lated result  is  provided,  i  ndicating  17.3%  active  species  and  46.5%  active  genera 

lor  those  screened  and  used  against  cancer  (Table  2). 

The  percentages  oi  active  species  and  active  genera  found  m  Hartwells 

(1967-1971)  record  of  plants  used  against  cancer  arc  comparable  to  that  seen  in 
the  general  references  on  medicinal  plants  (Table  2).  It  should  be  realized  that 

the  greater  the  number  of  species  included  m  a  study  like  that  of  Hartwell  (1967- 

1971),  the  greater  the  number  of  species  that  will  be  represented  with  relatively 

narrower  ranges  in  geographical  distribution;  thus,  the  impact  of  the  more  thor- 
oughly screened,  widely  distributed  species,  will  be  less.  The  1.7  fold  increase 

in  active  species  and  the  1.8  fold  increase  in  active  genera  over  the  random  screen 

in  Hartwells  (1967-1971)  plants  used  against  cancer  is  perhaps  a  more  realistic 
assessment  of  the  relationship  between  plants  used  in  medicinal  folklore  and 

those  that  have  shown  antitumoi-  activitv  in  the  NCI  screen. 
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Relationships  between  Antitumor  Activity  and 
Medicinal  Plants,  Toxic  Plants,  and  Poisonous  Plants 

General  Surveys.— The  percentages  of  active  species  m  the  general  surveys 
(Table  2)  indicated  that  poisonous  plants,  including  those  with  medicinal  uses, 

appear  inore  likely  to  show  antitumor  activity  than  medicinal  plants  in  gen- 
eral. 

Antitumor  activity  among  the  different  therapeutic  uses  (Appendix  1)  were 
also  evaluated  for  evidence  of  a  correlation  with  plant  toxicity;  for  example,  a 

plant  used  as  an  emetic  will  likely  induce  a  stronger  physiological  reaction, 
which  could  also  be  more  harmful  if  taken  in  excess,  than  a  plant  taken  as  a 

stimulant.  In  a  further  review  of  the  62  medicinal  applications  m  Quisumbing 

(1951,  Appendix  I),  ten  were  selected  as  representative  of  two  therapeutic  use 

categories:  (1)  five  that  represent  a  weak-to-moderate  effect-stimulant,  alter- 
ative, diaphoretic,  aperient,  and  laxative-and  (2)  five  that  appear  to  exert  a 

moderate-to  strong  physiological  effect-purgative,  cathartic,  abortifacient, 

anthelmintic,  and  emetic.  A  comparison  of  the  percentages  of  the  active  spe- 
cies in  the  two  categories  (Table  3)  show  that  the  percentages  of  active  species 

are  all  higher  m  the  moderate-to-strong  category  suggesting,  therelore,  that 
plants  with  medicinal  uses  associated  with  possible  toxic  side  affects  are  more 
likely  to  show  antitumor  activity  than  medicinal  plants  m  general. 

Plants  Used  as  Anthelmintics.— Plants  used  as  anthelmintics-those  taken 

internally  by  humans  for  helminth  infestations  such  as  tapeworm,  roundworm, 

guinea  worm,  elephantiasis  and  shistosomiasis-are  included  in  Table  3  as  an 
example  of  a  medicinal  application  where  one  may  expect  a  moderate  to  strong 
reaction  m  using  a  plant  product  that  results  in  the  expulsion  or  destruction  of 

parasitic  worms.  Thus,  from  this  perspective,  the  30%  active  species  of  the  150 
species  listed  m  Quisumbing  (1951)  would  appear  to  have  a  closer  correlation 

with  antitumor  activity  when  compared  to  the  22.4%  active  species  for  all  me- 
dicinal plants  m  that  same  reference,  besides  the  less  frequent  active  species 

among  those  therapeutic  uses  that  imply  a  weaker  physiological  etfect  (Table  2, 
3,  Appendix  I). 

Nevertheless,  an  independent  review  of  the  literature  was  conducted  to 

determine  which  species  are  reported  as  anthelmintics— because  of  Perdue's 
observation  on  such  plants  in  Ethiopia  that  were  also  active  in  the  NCI  screen 

(Spjut  &  Perdue  1976).  Recorded  were  668  species  in  457  genera  and  128  fami- 
lies of  which  482  species  in  433  genera  were  screened.  The  active  species,  and 

the  bioassay(s)  in  which  they  were  active,  are  indicated  m  Appendix  IV;  a  com- 
plete list  of  plants  used  as  anthelmintics  for  this  study  with  references  to  each 

species  is  available  at  www.woddbotanical.com.  Of  those  tested,  29.3%  ot  the 
species  and  52.2%  of  the  genera  were  active. 

The  29.3%  active  for  anthelmintic  species  is  nearly  three  times  that  of  the 
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Table  3.  Antitumor  activity  as  related  to  potency  of  therapeutic  effect:  selected  medicinal  applica- 
tions from  Quisumbing  (1951). 

Weak  to  Moderate  in  Effect 

Moderate-To-Strong  In  Effect 

Therapeutic  Use Percent  Active  Species 

Stimulant 
14.8 

Alterative 23.4 

Diaphoretic 23.1 

Aperient 

22.5 

Laxative 
20.6 

Purgative 25.7 
Cathartic 25.9 

Abortifacient 
27.9 

Anthelmintic 30.0 
Emetic 32.1 

random  screen,  and  is  clearly  higher  than  that  seen  m  general  references  on 
medicinal  plants  (Table  1),  in  particular  the  22.4%  found  for  all  Medicinal  Plants 

of  the  Philippines  (Quisumbing  1951).  These  data  support  the  finding  that  me- 
dicinal plants  with  indication  of  toxic  side  effects,  such  as  the  case  with 

anthelmintics,  are  more  likely  to  show  biological  activity,  than  medicinal  plants 
in  general. 

Plants  Used  as  Fish  and  Arrow  Poisons. — As  with  anthelmintics,  we  com- 

piled separate  lists  for  plants  used  as  fish  and  arrow  poisons  that  also  included 

ordeal  and  homicidal  poisons  (Spjut  &  Perdue  1976).  These  data  can  be  found  at 

www.worldbotanical.com;  in  this  publication,  only  the  active  species  with  ref- 
erence to  the  tumor  assay  are  listed,  Appendix  V,  VI. 

The  results,  presented  in  Table  4,  show^  that  the  percent  active  species  among 

those  tested  was  38.6%  for  plants  used  as  fish  poisons  and  45.7%  for  plants  used 
as  arrow,  homicidal  and/or  ordeal  poisons. 

Plants  used  as  poisons  are  obviously  more  toxic  than  those  generally  used 

for  medicinal  purposes,  which  are  not  employed  for  lethal  purposes,  but  still 

can  be  deadly  if  taken  in  excess.  One  might  also  expect  fish  poisons  to  be  some- 

what less  harmful  than  arrow  poisons,  because  fish  poisons  are  used  to  capture 
fish  for  consumption  m  which  the  fish  are  often  only  stunned,  whereas  arrow 

poisons  are  intended  to  kill.  Data  on  antitumor  activity  that  correlates  with 

these  dillerences  (Table  4)  are  seen  as  another  example  of  a  correlation  between 
plant  toxicity  and  antitumor  activity. 

The  correlation  that  is  evident  between  poisonous  plants  and  antitumor 

activity  led  to  further  evaluation  in  regard  to  the  type  of  tumor  activity,  be- 

cause activity  in  poisonous  plants  was  suspected  as  largely  occurring  in  the  KB 

Cell  Culture,  a  bioassay  that  is  sensitive  to  cytotoxic  agents  (Hartwell  1976). 
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Table  4.  Antitumor  activity  in  poisonous  plants. 

Poisons                    Genera  tested %Genera  active 
Species  tested %Species  tested  active 

Fisii                                 158 

Arrow,Ordeal,                 60 

&  Homicidal 

55.8 
75.0 

145 
70 38.6 

45.7 

Data  in  Appendix  III,  IV,  V,  and  VI,  which  indicate  tumor  system  ot  activity 
with  their  percentages  of  active  species  and  genera,  confirmed  this.  These  data 

are  summarized  in  Table  5.  The  percentages  of  KB  active  species  were  found  to 
be  6.7%  for  medicinal  plants  m  The  Philippines  (Quisumbing  1951),  11.4%  lor 
anthelmintics,  20.7%  for  fish  poisons,  and  30.0%  for  arrow  poisons,  in  contrast, 
for  example,  to  activity  in  the  WA  assay  that  was  8.5%,  8.3%,  8.3%,  and  7.1%, 
respectively.  Clearly,  there  is  correlation  between  antitumor  activity  and  plant 
toxicity  based  on  the  KB  assay  and  folklore  data. 

DISCUSSION  AND  CONCLUSIONS 

Selective  approaches  to  screening  plants  for  antitumor  activity  have  been  con- 
ducted previously  by  taxonomy  (Belkin  &  Fitzgerald  1953b),  by  taxonomy  and 

medicinal  use  such  as  anti-malarial  plants  in  the  Amaryllidaceae  (Fitzgerald 
et  al.l958),  and  by  specific  medicinal  or  poisonous  applications  such  as  plants 

used  as  cathartics,  diuretics  and  pesticides  (Belkin  et  al. 1952a;  Belkin  &  Fitzger- 
ald 1952b,  1953c).  These  and  other  similar  experimental  studies  were  limited  to 

screening  against  Sarcoma  37.  It  is  interesting  to  note  that  in  the  case  with  plants 
used  as  cathartics,  nearly  half  of  the  species  tested  were  active.  This  might  be 

compared  to  another  study  by  the  same  authors  using  the  same  bioassay  in 

screening  "miscellaneous  plants"  in  which  they  found  only  14%  active  (Belkin 

&r  Fitzgerald  1953a);  a  comparison  that  is  analogous  to  the  "random  screen"  in 
the  present  study. 

One  important  discovery  relating  to  these  investigations  came  from  the 

medicinal  use  of  a  root  extract  of  May-apple,  Podophyllum  peltatum  L. 

(Berberidaceae),  known  as  "podophyllin."  Hartwell  (1960, 1976)  indicated  he  had 
investigated  podophyllin  and  samples  of  May-apple  because  of  their  use  against 
cancer  by  practitioners  in  the  United  States  and  by  the  Penobscot  Indians  of 
Maine.  Records  for  such  use  were  found  to  date  back  to  1849;  additionally,  in 

Louisiana  May-apple  was  used  to  treat  venereal  warts  or  as  an  "escharotic,"  dat- 
ing back  to  1845  (Hartwell  1960).  Podophyllotoxin  and  two  peltatins  were  iso- 

lated and  found  to  be  highly  active  in  Sarcoma  37  (Hartwell  &  Shear  1947). 

Hartwell  (1976)  commented  that  the  development  of  podophyllotoxin  as  a  po- 

tential drug  was  complicated  by  toxicity,  but  also  indicated  "there  is  reason  to 
hope  that  chemical  derivatives  may  be  developed  which  with  will  eliminate 

this  disadvantage."  "Etoposide"  and  "teniposide"  are  semi-synthetic  derivatives 



6.7 
8.2 8.5 1.1 3.5 

n.4 
9.5 

3.3 

2.1 

5.6 

20.7 
9.7 

8.3 4.1 8.9 

30.0 
18.6 

7.1 

1 .4 1.4 
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Table  5.  Comparison  of  general  and  specific  folk  uses  of  plants  with  percentages  of  active  species 

according  to  antitumor  assay. 

Folklore  Use  KB  PS  WA  LL  SA 

Medicinal  Uses  in  General 

(Quisumbing  1951) 
Anthelmintics 

Fish  Poisons 

Arrow  &  Homicidal  Poisons 

currently  in  use  as  drugs  tcT  treat  small-cell  lung  cancers,  testicular  cancer,  car- 
cinoma, and  lymphomas  (Moracs  et  al.  2002).  Their  development,  known  also 

as"VIVl-26"and  "VP-213,"came  froiri  4'demethylpodophyllotoxin  that  was  found 
in  a  Hnnalayan  species.  Podophyllum  hexandium  Roylc  (Hartwell  1976). 

Advocates  of  promoting  folklore  as  the  tool  for  discovery  of  biologically 

active  compounds  must  recognize  that  there  are  a  large  number  of  widely  dis- 

tributed species  that  are  frequently  reported  for  use  m  medicines,  and  have  al- 

ready been  chemically  investigated.  Examples  of  these,  which  have  shown  an- 
titumor acti  vity,  are  candlenut  (A/cu  rites  mo/uccUHid  |  L.|  Willd.),  custard  apples 

iAnnona  reticulata  L.,  A.  ,sc|utTmosu  I..),  star  fruit  (Avcrr/iod  carambola  L.),  cab- 

bage {Biassica  okaracca),  paradise-flower  (^Cacsalpiuia  pulchcD'iina  [L]  Sw.), 
Indian  laurel  [Calophyllum  inophyllum  L.), safflower  (Cdrthamu.sdnctori.s  L.), 

Madagascar  periwinkle  {Catharantbus  wscus  []...]  G.  Don),  coconut  {Cocas 

nucifera  L.),  coffee  iCoJJea  arable  a  L.),  mro  {Colocasia  esculenta[L]Schott),  sun- 

flower CHc'IkfMfhus  annuus  L.),  Indian  heliotrope  (Hcliotropium  indicum  L.), 
beach  morning  glory  {Ipomoca  pes  capre  [L.]  R.  Br.),  mango  {Mangijcra  indica 

L.),  China-berry  (Melia  azedarach  L.),  oleander  (Nerium  oleander  L.),  avocado 

iPersea  ameruana  Mill.),  peach  {Prun uspcrsica  L.),  pomegranate  {Pun icagrana- 
lum  L.),  bracken  iern  {Ptendiuni  acpiilinum  |L.]  Kuhn),  mangrove (R/ii^d/^/ioru 

mangle  L.), castor  bean  {Rieinuscomn\unis  L.),  nightshade  iSolanum  nigrum  L.), 

teakdectoncf^t^randi.sL.f.),  yellow  oleander  (7^/K.'vctiapcruvitmalPers.]K.Schum.) 
(Tables  f  and  2  in  Spjut  1985;  Buckingham  1993-2005;  LJSDA  f980),  and  most 
other  species  in  Quisumbing  (1951)  that  were  found  to  be  active  in  the  NCI  screen 

(Appendix  III), 

Uses  lor  many  of  these  active  species  date  back  to  the  early  domestication 

ol  plants  (Zohary  &  Spiegel-Roy  f975),  a  time  when  there  was  lack  of  concern 
lor  intellectual  property  rights  or  ownership  that,  for  the  most  part,  has  evolved 

only  since  the  last  decade  (Lesser  f997).  Hartwell  (f960)  noted  that  cancer  rem- 

edies can  be  found  as  early  as  1500  B.C.  in  the  kbers  papyrus  of  Egypt,  that  "plant 
remedies  lor  cancer  arc  described  in  ancient  Chinese  and  Hindu  medical  writ- 

ings," that  "the  record  continues  unabated  through  the  Graeco-Roman  period 
and  the  Christian  and  Arabian-Middle  Ages  to  modern  times,"  and  that  "the 



SPJUT,  HISTORICAL  REVIEW  OF  PLANT  FOLKLORE  AND  ANTITUMOR  ACTIVITY  2221 

roster  of  the  hundreds  of  medical,  pharmacological  and  botanical  works  rec- 
ommending herbal  treatments  for  cancer  reads  like  a  summary  of  the  great 

names  in  the  history  of  medicine."  I  have  further  suggested  that  the  various 
uses  for  many  of  the  widespread  species  (e.g..  Appendix  111)  are  the  result  of 

cultural  diffusion;  thus,  any  indigenous  ovv^nership  claim(s)  for  a  particular  use 

for  a  particular  plant  remedy  cannot  be  easily  substantiated.  Cultural  diffu- 
sion may  also  explain  many  medicinal  uses  for  a  species  within  a  relatively 

narrow  geographic  area,  as  evident  with  plants  used  by  Indian  Tribes  of  Ne- 
vada (Train  et  al.  1957). 

Although  the  occurrence  of  anticancer  activity  among  plants  used  as  folk- 
lore remedies,  when  compared  with  that  for  plants  tested  at  random,  suggests 

that  folklore  could  be  a  useful  tool  for  predicting  sources  of  anticancer  activity, 

there  are  also  costs  that  have  to  be  taken  into  consideration  in  trying  to  selec- 
tively pursue  such  plants  (Hartwell  1976).  A  field  team  can  randomly  collect  as 

many  as  60  (-100)  samples  in  a  day  from  10-30  species  (Perdue  &  Hartwell  1969), 
whereas  a  more  selective  approach,  as  1  have  experienced  with  recollections  of 

active  plants,  would  yield  only  1-2  samples  per  day.  Thus,  a  random  Held  col- 

lection could  generate  1-3  new  active  leads  each  day,  whereas  it  would  require 

2-3  days  to  obtain  a  similar  result  in  a  selective  approach.  It  might  be  added 

that  this  folklore  study  was  based  on  reports  in  literature.  Obtaining  such  in- 
formation directly  in  the  field  would  cost  even  more.  On  the  other  hand,  it  is 

also  evident  from  the  data  presented  in  this  study  that  many  of  the  alleged 

medicinal  species  would  be  collected  m  a  random  (biodiversity  prospecting) 

screening  program— because  of  their  widespread  occurrence.  Furthermore,  a 
biodiversity  (random)  type  of  approach  undertaken  systematically  is  not  only 

less  expensive,  but  will  also  yield  novel  compounds  from  plants  not  reported 

in  folk  literature  (e.g.,  camptothecm  from  Camptotheca  acuminata.  Perdue  et 

al.  1970),  and  provide  a  scientific  foundation  for  identifying  chemotaxonomic, 

ecological  and  other  relationships  of  pharmacological  value.  Random  collec- 

tions can  also  include  medicinal  and/or  poisonous  plants  in  the  collection  strat- 

egy, the  focus  of  which  might  be  on  genera  that  are  clearly  indigenous  or  en- 
demic to  a  collection  area,  and  would  likely  yield  novel  compounds. 

The  NCI  screen  involves  more  than  just  identifying  leads  such  as  the  2,127 

active  species  reviewed  in  this  study;  other  steps  in  drug  development  include 

isolating  and  identifying  the  active  compounds,  pharmacological  evaluation 

of  the  active  compounds,  and  clinical  evaluation  for  treating  cancer  in  three 

phases  (Goldin  et  al.  1974).  Criteria  for  clinical  consideration  during  the  1970s 

had  included  activity  in  a  panel  of  tumor  systems  such  as  the  L-1210  Leuke- 

mia, KB  Cell  Culture,  P-388  Leukemia,  new  Lewis  Lung  tumor,  and  B16  Mela- 

noma (Goldin  et  al.  1974;  Hartwell  1976).  Compounds  from  only  -1%  of  the  2,127 

active  species  had  reached  clinical  evaluation— Table  1  in  Hartwell  (1976).  Sev- 
enteen of  21  genera  in  Hartwell  (1976,  Table  1)  were  identified  as  having  less  of 
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a  taxonomic  relationship  to  each  other  among  the  compounds  of  chnical  inter- 

est (Acer,  Brucea,  Camptotheca,  Caesalpinia,  Cephaelis,  Ccphalotaxus,  Colchi- 
cum,  Fagara,  Heliotropium,  Holacantha,  Maytcnus,  Ochrosia,  Stereospermum, 

Taxu.s',  Thalictrum,  Tri pterygium,  Tylophora).  With  exception  to  Camptotheca 
and  Holacantha,  these  genera  were  found  to  have  species  reported  in  the  Htera- 

ture  as  poisonous.  Holacantha,  a  genus  of  two  species,  has  a  very  limited  distri- 
bution in  southwestern  North  America,  thus,  the  lack  of  medicinal  reports  for 

this  genus  is  not  unexpected,  although  a  closely  related  genus,  Castela,  includes 

species  used  in  folk  medicine  (Standley  1922-1926).  Similarly,  Camptotheca,  a 
monotypic  genus  of  limited  distribution  m  Chnia,  lacks  reports  on  medicinal 

use  except  for  one  general  reference  on  a  herbarium  specimen  "drug  plant"  F.  A. 
McClure  65'^6  at  AA  (Perdue  et  al.  1970).  Of  the  remaining  genera,  all  except 
Ccphalotaxus,  Ochrosia,  Tripterygium  and  Tylophora  have  species  reportedly 

used  against  cancer  or  cancer  like  symptoms  (Hartwell  1967-1971). 
It  might  be  noted  that  nearly  all  active  compounds  in  these  plants  were 

discovered  from  screening  m  the  KB  Cell  Culture  (Hartwell  1976).  The  correla- 

tion between  anticancer  activity  and  plant  use  indicative  of  toxicity  might  in- 
dicate that  future  screening  of  plant  extracts  could  place  more  emphasis  on 

bioassays  that  can  detect  cytotoxicity,  such  as  the  KB  assay  (Perdue  1982;  Spjut 

&  Perdue  1976);  however,  KB  activity  alone  will  not  lead  to  development  of  a 

new  anticancer  drug,  as  evident  for  plants  used  as  arrow  poisons,  in  which  21% 

ot  the  active  species  are  strictly  KB  actives.  Many  of  these  plant  poisons  belong 

to  genera  m  the  Apocynaceae  and  Asclcpiadaceae  whose  activity  is  largely  due 

to  cardenolides,  steroid  lactones  that  have  not  demonstrated  much  in  vivo  ac- 

tivity (Hartwell  1976,  Table  15).  Poisonous  plants  in  two  other  families, 

CucLirbitaceae  and  Datiscaceae,  have  yielded  only  cucurbitacins,  triterpenes 

that  are  toxic  without  in  vivo  activity  (Hartwell  1976,  Table  10;  Cassady  & 

Suffness  1980).  Additionally,  many  other  species  of  poisonous  plants  are  in  the 

Euphorbiaceae  in  which  P-388  Leukemia  activity  was  more  frequent,  but  the 
compounds  were  largely  phorbol  esters  (Suffness  &  Douros  1979).  Such  com- 

pounds are  known  to  be  tumor-promoting  (Farnsworth  et  al.  1976),  while  also 
inactive  in  other  antitumor  assays  (Suffness  &  Douros  1979;  Cassady  &  Suffness 

1980);  however,  one  non-tumor  promoting  phorbol  ester  was  found  to  have  po- 
tential for  treating  AIDS  (Gustafson  et  al.  1992). 

Nevertheless,  the  extent  to  which  plant  genera  include  species  reported  in 

folklore  to  be  poisonous,  and  also  used  in  medicine,  especially  against  cancer, 

certainly  deserve  further  study.  The  potential  for  discovery  of  novel  chemothera- 

peutic  agents  would  appear  greater  when  geographical  evidence  indicates  simi- 
lar uses  in  different  cultures  as  eadier  described  for  Brucea  and  Maytenus,  while 

Hartwell  (1967-1971)  also  mentioned  that  HeHotropium  indicum  and  other  spe- 
cies of  this  genus  have  been  reported  in  folklore  for  treating  cancer  in  scattered 

regions  of  the  world.  Thus,  the  relationship  between  anticancer  activity  and 
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folklore  appears  more  meaningful  and  less  coincidental  when  there  is  this  kmd 

of  support  from  taxonomic  and  geographic  data.  Future  screening  might  focus 
on  genera  that  have  yet  to  show  activity.  A  good  example  is  Fritillaria,  a  genus 

reportedly  rich  in  alkaloids  with  highly  toxic  species  that  are  used  for  medici- 
nal purposes,  including  cancer  (Steinmetz  1962). 

One  of  the  most  useful  drugs  in  the  chemotherapy  of  acute  childhood  leu- 
kemia (and  other  cancers),  is  vincristine  from  the  periwinkle,  Catharanthus 

roseus  (L)  G.  Don.,  one  of  the  many  widely  distributed  species  used  in  folk  medi- 
cine. This  discovery  resulted  not  from  a  search  for  antitumor  activity,  but  was 

incidental  to  a  search  for  compounds  with  hypoglycemic  activity.  The  plant 
was  under  investigation  in  two  different  laboratories  because  of  its  folk  use  as  a 

remedy  for  diabetes  (Carter  1976).  These  facts,  and  the  apparent  correlation  in 

this  paper  between  various  uses  of  medicinal  plants  and  antitumor  activity 

suggest  that  antitumor  activity  should  be  looked  upon  as  just  one  kind  of  bio- 
logical activity  that  probably  correlates  well  with  a  broad  spectrum  of  other 

kinds  of  biological  activity. 

There  is  a  growing  interest  in  natural  products  as  food  additives  and  as  al- 
ternative medicines,  partly  promoted  by  an  awareness  and  need  for  biodegrad- 

able natural  products  to  replace  synthetic  chemical  compounds  that  increas- 
ingly contaminate  our  environment  (Jacobson  1989).  Where  new  kinds  of 

biological  activity  are  sought,  such  screening  programs  can  benefit  not  only  by 
taking  into  consideration  folkloric  uses  of  plants,  but  also  the  massive  amount 
of  data  generated  by  the  NCI  random  screen,  such  as  the  many  novel  antitumor 

agents  that  have  been  reported.  Therefore,  one  would  hope  that  the  NCI  con- 
tinue screening  of  natural  products.  The  byproducts  of  this  program  are  in- 

valuable as  many  compounds,  undoubtedly  will  find  use  in  other  therapies  if 

they  cannot  be  used  to  treat  cancer  A  case  m  point  is  recollections  of  antitumor 
active  plants  from  which  small  amounts  were  funneled  to  Martin  Jacobson  at 

another  ARS  laboratory  in  Beltsville,  MD  who  apparently  found  good  insecti- 
cidal  activity  in  many  of  the  NCI  active  plants,  e.g..  Arnica  chamissonis  Less, 

ssp./oliosa  (Nutt.)  Maquire  (USDA  ARS  Medicinal  Plant  Resources  correspon- 
dence; data  recorded  for  requests  of  recollections  by  active  species  and  geo- 

graphical location;  www.worldbotanical.com;  see  also  Jacobson  1989). 
Finally,  there  is  one  aspect  of  the  folk  medicine  that  cannot  be  compared 

with  the  NCI's  random  method  of  searching  for  potential  anticancer  drugs.  In 
folk  medicine,  prescriptions  may  include  a  combination  of  two  or  more  plants, 
and/or  other  substances.  This  is  especially  common  in  Chinese  medicine 
(American  Herbal  Pharmacology  Delegation  1975).  The  separate  ingredients  of 

a  prescription  may  not  show  activity  but  one  may  speculate  on  whether  there 

is  a  synergistic  effect  with  combined  materials  as  often  seen  in  drug  combina- 
tion therapies. 
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APPENDIX  I. 

ANTITUMOR  ACTIVITY  IN  QUISUMBING  (1951)  PLANTS 

ACCORDING  TO  THERAPEUTIC  PROPERTIES 

Therapeutic Number  of Number  of %of Number  of Number  of %of 

Property 
Species Species Species 

Genera Genera Genera 

Listed Active Active 
Listed 

Active Active 

Abortifacient 61 17 27.2 58 63 74.1 

Alexipharmic 
20 

8 
40.0 

20 

16 

80.0 

Alterative 47 11 23.4 45 27 
60.0 

Anthelmintic 150 
45 

30.0 132 
88 66.6 

Antiarthritic 25 5 
20.0 

22 

16 

72.7 

Antiasthmatic 83 22 
26.5 

74 

49 

66.2 

Antibechic 121 22 
18.2 

99 

57 

57.6 

Antibilious 27 8 29.6 25 

14 
56.0 

Antiblennorrhagic 

110 
28 25.5 

98 

53 
53.5 

Anticatarrhal 36 8 22.2 

34 

20 

58.8 

Anticephalagic 
96 

23 24.0 89 50 56.2 

Anticolic 71 
18 

25.4 69 46 66.6 

Antidiabetic 35 8 
22.9 

31 

22 
71.0 

Antidiarrhoetic 156 39 25.0 

136 

85 
62.5 

Antidyspeptic 
60 15 

25.0 

54 

34 63.0 

Antidysenteric 177 43 
24.3 150 

86 57.3 

Antiherpetic 26 9 34.6 25 13 52.0 

Antimalarial 50 
13 

32.5 37 25 
67.6 

Antinephritic 
23 

3 13.0 22 7 31.8 

Antineuralgic 22 5 22.7 21 12 57.1 

Antiodontalgic 56 

15 

26.8 51 33 64.7 

Antipyretic 
29 

5 
17.2 

29 18 

62.1 

Antirheumatic 167 
40 

24.0 140 
80 

57.1 
Antiscabious 77 17 22.1 

67 

43 

64.2 

Antiscorbutic 38 10 
26.3 

35 

19 
54.3 

Antiseptic 
42 10 

23.8 39 25 
64.1 

Antispasmodic 
49 

15 

30.6 

46 

30 65.2 

Antisyphititic 
37 

10 27.0 

34 

18 52.9 

Antivenomous 
50 

9 
18.0 

46 

22 

47,8 

Aperient 
40 

9 
22,5 

38 

19 
50,0 

Aperitive 27 
7 

25.9 
25 

14 
56.0 

Aphrodisiac 
48 

9 18.8 47 

27 

57.4 

Astringent 
174 42 24.1 

156 

94 

60.3 

Carminative 92 11 12.0 80 44 55.0 

Cathartic 27 7 25.9 

24 

18 
75.0 

Demrjicent 64 11 
17.2 

59 33 
55.9 

Depurative 39 
10 25.6 36 

21 

58,3 

Diaphoretic 91 21 23.1 85 

50 

58,8 

Digestive 27 
8 

29.6 
25 16 

64,0 

Diuretic 220 
53 

24.1 181 107 59,1 

Emetic 78 25 
32.1 

74 

52 
70.3 
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APPENDIX  1.  (continued) 

Therapeutic Number  of Number  of %of Number  of Number  of 
%of 

Property 

Species Species 
Species 

Genera Genera Genera 

Listed Active 
Active Listed 

Active 
Active 

Emmenagogue 132 
34 

25.8 
119 

72 60.5 

Emollient 11 22 28.6 69 42 60.9 

Expectorant 54 
11 20.4 

50 32 
64.0 

Febrifuge 222 53 
23.9 

191 112 58.6 

Galactagogue 26 7 26.9 23 14 60.9 

Hemostatic 36 8 22.2 
35 

19 

54.3 

Laxative 63 
13 

20.6 

62 36 
58.1 

Lithotriptic 27 4 14.8 

27 

15 55.6 

Narcotic 24 6 25.0 20 

13 

65.6 
Pectoral 40 14 

35,0 
39 27 

69.2 
Poultice 218 41 18.8 178 85 47.8 

Purgative 
105 27 25.7 

85 59 
69.4 

Refrigerant 53 6 
11.3 

48 

29 
60.4 

Rubefacient 38 13 34.2 
35 

24 68.6 

Sedative 31 5 16.1 
27 

13 
48.1 

Stimulant 108 16 14.8 89 50 56.2 

Stomacliic 145 34 23.4 

125 
76 60.8 

Tonic 
176 

32 
18.2 

155 

84 

54.2 

Tonics  (bitter) 
34 

10 
29.4 33 23 

69.7 
Vesicant 22 5 22.7 

19 

13 
68.4 

Vulerary 
82 

13 15,9 

76 

35 46.1 

APPENDIX  II. 

ANTICANCER  ACTIVITY  IN  QUISUMBING  (1951)  PLANTS 

ACCORDING  TO  SPECIFIC  DISEASES 

Medicinal Number  of Number  of %of Number  of Number  of 
%of 

Use 
Species Species 

Species 

Genera 
Genera Genera 

Listed Active Active Listed Active 
Active 

Abscess 22 7 
31,8 

22 17 77.3 

Alopecia 26 5 19.2 26 

13 

50.0 

Amenorrhoea 
29 

5 17.2 27 

18 

66.7 
Anasarca 

57 
17 29.8 54 37 68.5 

Aplithae 57 
17 29.8 

54 37 
68.5 

Bronchitis 
39 

8 20.5 36 22 

61.1 Cholera 29 6 
20.7 

27 16 59.3 

Constipation 30 
10 33.3 28 

19 

67.9 

Ears,  Affections  of 36 8 22.2 

32 

19 

59.4 Eczema 
24 

10 
41.7 22 16 72.7 

Eyes,  Affections  of 
40 

9 22.5 39 

22 

56.4 
Furuncles 65 16 24.6 

63 37 
58,7 

Gingivitis 19 6 
31,6 

19 

14 

73.7 
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APPENDIX  II.  (continuhd) 

Medicinal Number  of Number  of %of Number  of 
Number  of 

%of 
Use 

Species Species Species 

Genera Genera 
Genera 

Listed Active Active 
Listed Active 

Active 

Hemoptysis 26 

■^ 

J 11.9 2  b 1  1 
42.3 

Hemorrhoids 68 24 35.3 

61 

44 
72.1 

Indigestion 20 4 20.0 
19 13 

68.4 

Jaundice 32 
10 

31.3 31 

18 

58.1 Leprosy 
34 

9 
26.5 

34 

18 

52.9 

Liver  Diseases 43 10 23.3 39 21 53.8 

Menorrhagia 23 4 17.4 
22 

17 
77.3 

Nervous  Diseases 50 16 
32.0 

48 

34 70.8 

Ophthalmia 21 9 42.9 

21 

15 

71.4 

Skin  Diseases 123 29 23.6 
105 

55 

52.4 Throat  Diseases 
57 

16 28.1 49 34 69.4 

Tinea 37 12 
32.4 30 

19 

63.3 

Tuberculosis 47 
10 

21.3 44 

25 

56.8 
Ulcers 

120 26 
21.7 113 65 57.5 

Wounds 178 26 20.3 111 69 62.2 

APPENDIX  III. 

ANTITUMOR  ACTIVE  SPECIES  IN  QUISUMBING  (1951)  MEDICINAL  PLANTS 
OE  THE  PHILIPPINES 

Species 
Tumors 

KB PS WA LL SA CA Other 

Abrusprecatorius  L. 

Albizia procera  (Roxb.)  Benth. 

Aleurites  molucanna  (L.)  Willd, 

Allamanda  cathartica  L 

Alstonia  scholaris  (L)  R.  Br. 

Amorphophallus  paenoiilolius 

(Dennst.)  Nicolson 

Anacardlum  occidentale  L. 

Anamirta  cocculus  Wight  &  Arn. 

Anaxagorea  luzonensis  A.  Gray 
Annona  muricata  L 

Annona  reticulata  L. 

Annona  squamosa  L 
Antiaris  toxicana 

(Rumph.ex  Pers.)  Lescli, 

Arcangelisia  flava  (L.)  Merr. 

Argemone  mexicana  L. 

Asdepias  curassavica  L. 
Averrhoa  bilimbi  L. 

Averrhoa  carambola  L 
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APPENDIX  III.  (continued) 

Species 
Tumors 

KB 
PS WA LL SA  CA  Other 

Bacopa  monniera  (L.)  Wettst. 

Barringtonia  asiatica  (L.)  Kurz 
Bauhmia  malabarica  Roxb. 

Boerhavia  diffusa  L. 

Brassica  olearacea  L. 

Bryophyllum  pinnatum  Kurz 
Caesalpinia  pulcherrima  (L.)  Sw. 

Calotropis  gigantea  (L.) 

Dryander  ex  Alton  f. 

Calophyllum  inophyllum  L. 
Canna  indica  L. 

Capsicum  frutescens  L. 

Cardiospermum  halicababum  I. 
Carthamus  tinctorius  L. 

Cassia  alata  L. 

Cassia  occidentalis  i. 

Cassia  siamea  Lam. 

Casuarina  equisetifolia  L. 
Catharanthus  roseus  (L.)  G.  Don 

Ceiba  pentandra  (L.)  Gaertner 

Celastrus  paniculata  Willd. 

Celosia  argentea  L. 
Centella  asiatica  (L.)  Urban 

Cerbera  manghas  L. 
Cestrum  nocturnum  L. 

Clausena  excavate  Burm.f. 

Clerodenrdon  fragans  R.  Br. 
Cocos  nucifera  L. 

Coffea  arabica  L. 

Co/x  lachryma-jobi 
Coleus  blumei  Benth. 

Colocasia  esculenta  (L.)  Schott. 
Corchorus  olitorius  L. 

Cordia  dichotoma  Forst. 

Crateva  religiosa  Forst.  f. 
Crescenr/acu/efeL. 

(Roxb.)  R.Br. ex  Lindley 

Cryptostegia  grandiflora 

Cyperus  rotundas  L. 
Datura  metel  L. 

Dems  trifoliate  Lour. 

Diospyros  discolor\N\\\d. 
Dodonaea  viscose  (L.)  Jacq. 

Dregea  volubiiis  (L.f.)  Benth. 
ex  Hook.  f. 

Duranta  repens  L. 

1 

Dl 
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APPENDIX  III.  (t:oNTiNui:n) 

Species 
Tumors 

KB PS WA LL SA  CA  Other 

Elephantopus  scaber  L. 

Elephantopus  mollis  Kunth 

Entada  phaseoloides  (L.)  Merr. 

Erythrina  variegata  L, 

Erythroxylum  coca  Lam. 

Flagellaria  indica  L. 

Gloriosa  superba  L. 

Grangea  maderaspatana  Poir. 

Graptophyllum  pictum  Griff, 

Hedychium  coronarium  Koenig. 
Helianthus  annuus  L. 

Hernandia  ovigera  L. 

Homonoia  riparia  Lour. 

Hyptis  suaveolens  (L.)  Poit, 

Ipomoea  pes-capre  L. 
Ixora  coccinea  L. 

Jatropha  curcas  L. 

Jatropha  gossypifolia  L. 
Jussiaea  erecta  L. 

Justicia  procumbens  L. 

Kalanchoe  laciniata  (i.)  DC, 

Lagerstroemia  indica  L, 
Lansium  domesticum  Correa 

Lantanacamorai. 

Leucaena  glauca  L. 

Lonicera  japonicum  Thunb. 
Lunasia  amara  Blanco 

Mallotus  philippensis 

(Lam.)  MuelL^Arg. 
Mangifera  indica  L, 

Manilkara  zapota  (L,)  D,  Royle 
/V)e//a  azederach  L, 

/V)e//a  dub/o  Cav. 

Merremia  umbellata  (L.)  Hall,  f, 

Mimusops  elengi  L. 

Mirabilisjalapa  L. 

A/1oru5  n;gra  L. 

Muntingia  calabina  L. 
Nerium  indicum  Mill. 

Nopalea  cochinellifera  (L.) 

Salm-Dyck 

Oldenlandia  corymbosa  I. 

Paspalum  scroblculatum  L. 
Passiflora  foetida  L. 

Pedilanthus  tithymaloides 

(L.)  Poit. 
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APPENDIX  111.  (continued) 

Species 
Tumors 

KB 

Total  #  Active:  140 

Screened:626 

Percent  Active:  22.4% 

42 

PS 

Persea  americana  Mill. 

Phragmites  australis  (Cav.) 
Trin.ex  Steudel 

Physalis  peruviana  L.  1 

Pilea  microphylla  (L.)  Liebm. 

Piperumbellatuml.  1 

Pithecelloblum  soman  (Jacq.) 

Benth. 

Punica  granatum  L  1 

Quassia  amara  L.  1 

Quisgualis  indico  L. 

Rliinacanthus  nasutus  Kurz  1 

Ricinus  communis  L  1 

Rubia  cordifolia  L. 

Securinega  virosa  (Roxb. 

exWilld.)  Baillon 

Semecarpus  cuneiformis  Blanco     1 

Senecio  scandens  Buch.  Ham. 

Setaria  palmifolia  (Koenig)  Stapf 
Sida  cordifolia  L. 

Solanum  nigrum  L. 

Solanum  verbascifolium  L. 

Sonneratiaacida  L.f. 

Sphaeranthusafricanusl.  1 

Streblusasper  iouL  1 

Tabernaemontana  pandacagul 

Lam. 

Tamarindus  indicus  L. 

Tectona  grandis  L. 

Tephrosia  purpurea  {L)  Pers. 

Terminalla  catappa  L.  1 

Theobroma  cacao  L. 

Thevetia  peruviana  iPeis)  1 

Schumann 

roc/c/a/Zoas/ot/co  (L.)  Lam.  1 

Toona  calantas  Merr. &  Rolfe  1 

Trema  orientalis  (L.)  Blume 

Tnanthema  portulacastrum  L. 

Vernonia  cinerea  (L.)  Less, 

l/oacango  globosa  (Blanco)  Merr. 
Walthena  americana  L. 

WA 

53 

LL SA CA 

Other 

LE 

22 

6.71%        8.15%     8.47%     1.12%     3.51%     0.48% 
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APPENDIX  IV. 

PLANTS  USED  AS  ANTHELMINTICS  THAT  HAVE  SHOWN  ANTITUMOR  ACTIVITY 

Species  Tumors 

KB  PS  WA  LL  SA  CA  Other 

Abrus  precatonus  L.  1  1 

Acacia  sieberlana  DC.  1 

Acokanthera  obtongifolia  1 

(Hochst.)LE.Codd 

Acokanthera  oppositifolia  1 
(Lam.)LE.Codd 

Afrormosia  latiflora  (Benth.  1 
Ex  Baker)  Harms 

Agrostemma  githago  L.  1 
Ailanthusaltls5ima{M\\\)  1 

Swingle 

Alangium  salviifolium  (i.t.)  1  i 

Wangenn 

Aleurites  molucanna  (L.)  Willd.  1 

Alstonia  scholaris  (L.)  R.  Br,  1 
Ambrosia  artemisiifoiia  L,  1 

Anacardium  occideritale  L.  1 

Annona  giabra  L  1 
Annona  muricata  L,  1 

Annona  reticulata  L.  1  l 

Annona  senegalensis  Pen.  ] 

Annona  sguaniosa  L  1 

Apocynum  androsaeniifoliiin)  L     1 

Apocynum  cannabinum  L.  1  1 

Apodytes  dimidiata  R.  Meyer  1 
ex  Am. 

Arcangelisia  flava  (L.)  Merr.  1 
Aristolochia  indica  L 

Argemonemexicanal.  1 

Asclepias  curassavica  L.  1 

Averrhoa  carambola  L.  1 
Azadirachta  indica  A.  ]\jss.  1 

Barringtoniaasiatica  (L.)  Kurz 

Bauhinia  variegate  L.  1 

Bersama  abyssinica  fresen.  1  1  i 
Bocconia  arborea  S.  Wats.  1 

Boerhavia  diffusa  L,  1 

Brassica  olearacea  L.  1 

Bridelia  micrantha  1  i  i 

Brucea  antidysenterica  1  1 
(Hochst.)  Baillon 

Brucea  javantca  (L.)  Merr. 

Calocarpum  sapota  (Jacq.)  Merr. 
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APPENDIX  IV.  (continued) 

Species  Tumors 

KB  PS  WA  LL  SA  CA  Other 

Calophyllum  inophyllum  L.  1  1 

Calotropis  gigantean  (L.)  1 

Dryander  ex  Aiton  f.  1 

Calotropis  procera  {Aiton)  1 

Dryander  ex  Aiton  f. 
Canavalia  cathartica  Jhouars  1 

Capparis  deciduas  (Florsk.)  1 

Edgew. 
CarissaedullsMahl  1 

Cassia  alataL.  1 

Cassia  auriculata  L.  1 

Cassia  occidentalis  L.  1 

Catharanthus  roseus  (L.)  G.  Don  1 

Celosia  argentea  L.  1  1 

Citrullus  lanatus  (Thunb.)  Masf.      1 

Clausenaanisata  {VJWld)  1 

Hook.  f.  ex  Benth. 

Clauseno  excavataQurm.f.  1 

Clerodendrum  indicum  (L.)  1 

O.Kuntze 

Clerodendrum phlomoides  i.f.  1 

Cocos  nuclfera  L.  1 

Coixlachryma-jobiL  1 
Cordia  dichotoma  Forst.  1 

Camus  florida  L.  1 

Croton  macrostachyus\-\iitc\r\.  1  1  1 
ex  Del. 

Croton  megalocarpus  Hutch.  1 

Cyperus  rotundus  L.  1 

Cryptostegia  grandiflora  (Roxb.)     1 

R. Br.ex  Lindley 

Cypripedlum  catceolus  L  1 
Datura  metel  L.  1 

Dichroa  febnfuga  Lour.  1 

Dicronopteris  linearis  (Burm.  f.)  1 
Underw. 

Dodonaea  viscosa  Jacq.  1 

Dryopteris  filix-mas  (L.)  Schott  1 
El<ebergia  capensisSparrru.  1 

Elepliantopus  scaberl.  1  1 

Embilia  schimperi  Vatke  1 

Entada  phaseoloides  (L.)  Merr.  1 

Erythrina  variegata  L  1  1 

Eryttirophleum  suaveolens  1 

(Guill.&Perr.)  Brenan 
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Species 

KB 

Tumors 

PS WA 

ILL 

SA CA Other 

Ficus  sterrocarpa  Diels 

Glonosa  superba  L. 

Helenium  autumnale  L. 

Helenium  hoopesii  A.  Gray 

Hippomane  mancinella 

Holarrhena  pubescens 

(Buch.-Ham.)Wall. 

Jatropha  curcas  L. 

Juglans  nigra  L. 

Juniperus  communis  L. 

Jussiaea  suffruticosa  L. 

Lansium  domesticum  Correa 

Liriodendron  (ulipifera  L. 
Luffaechinata  Roxb. 

Maesa  lanceolata  Forsk. 

Mallotus  philippensis  (Lam.) 

MuelL-Arg. 

Mangifera  indica  L. 

Maprounea  africana  MuelL-Arg. 
Maytenus  senegalensis 

(Lam.)  Exell 

Melia  azederach  i. 

Melia  dubia  Cav. 

Morus  nigra  L. 

Mynca  cerifera  L. 

Myrsine  africana  L 

Nauclea  iatifoliaSm. 

Nicotiana  glauca  Grah. 

Pergularia  daeniia  (Forsk.)  Chiov. 
Persea  americana  L. 

Physalis  peruviana  L. 

Phytolacca  americana  L. 

Pilostigma  thonningii 

(Schumach.)  Milne-Redh. 
Pinus  palustris  Mill 

Pinus  taeda  L. 

Piper  umbellatum  L, 

Plectranthus  blumei  (Bent.) 

Launert 

Plumeria  rubra  L. 

Podophyllum  peltatum  L. 

Prunus  persica  (L.)  Batsch. 

Prunus  virginiana  L. 

Pteridium  aquilinum  (L.)  Kuhn. 

FV 
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Species 

APPENDIX  IV.  (continued) 

KB PS 

Tumors 

WA 

LL 

SA CA 

Other 

Punicagranatumi.                        1 

Quassia  amara  L.                           1 1 

Quisqualis  indica  I. 
1 

Rapanea  pulchra  Gilg  & 
1 1 

Schellenb. 

Rhizophora  mangle  L. 

Rhus  typhina  L.                                1 
Salvia  officinalis  L. 

Securidaca  longipedunculata 1 

Fresen. 

Semecarpus  anacardium  L.            1 1 

Solanum  nigrum  L. 1 

Sphaeranttiusafricanusl.              1 

Sphaeranthus  indicus  L. 
1 

Strychnos  henningsii  GWg 1 

Tagetes  minuta  L. 
Tamarindus  indicus  L. 

Tanacetum  vulgare  L                     1 1 

Tectona  grandis  L. 
1 

Tephrosia  purpurea  (L.)  Pers. 
1 

Teptirosia  vogelii  Hook,  f,                1 

Terminalia  cattapa  L.                     1 

Thuja  occidentalisL                        1 

Toddalia  asiatica  (L.)  Lam.              1 

Jrema  orientalis  (L.)  Blume 1 

TrichiliaemeticaVahl                     1 

7yp/io  domingensis  Pers. 
1 

lyrr/ca  d/o/co  L. 

Vernonia  amygdalina  Del. 1 

Vernonia  cinerea  (L.)  Less. 1 

Vernonia  colorala  (Willd.)  Drake 1 

Ximenia  caffra  Sond. 1 

LE 

Total  #  Active:  141 

Screened:482 

Percent  Active:  29.3% 

55 46 

40 

10 27 

11.41%      9.54%     8.30%     2.07%     5.60%     0.41% 
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APPENDIX  V. 

ANTITUMOR  ACTIVE  PLANTS  USED  AS  FISH  POISONS 

Species 

KB 

Acacia  albida  Del. 

Acacia  melanoxyion  R.  Br.  1 

Acacia  pulchella  R.  Br. 

Acokantiiera  oppositifolia  (Lam.)     1 
L.E.Codd 

Adenium  obesum  Balf.  f.  1 

Aegiceras  corniculatum  (L.) 
Blanco 

Aesculus  californica  (Spach)  Nutt. 

Agave  americana  L  ] 

Albizia  procera  (Roxb.)  Benth.         1 

Anagallis  arvemis  L. 

Anamirta  cocculus  Wight.  &  Arn. 

Annona  muricata  L.  1 

Annona  squamosa  L.  1 

Asclepias  curassavica  1 

Barringtonia  asiatica  (L.)  Kurz 

Caesalpinia  pulcherrima  (L)  Sw. 

Calophyilum  inopliylium  L. 
Cassia  alata  L. 

Cerbera  manghas  L.  1 

Chlorogalum  pomeridianum 

(DC.)  Kunth. 

Cleistantliuscoilinus  Benth.  1 

Croton  syivaticus  L.  1 

Cucumis  ficifolius  A.  R  i  c  h .  1 

Datisca  glomerata  (Pres\.)  Baillon    1 

Datura  metel  L. 

Derristrifoliata  lout.  1 

Diospyros  maritima  Blume 

Dodonaea  viscosa  Jacq. 

Eremocarpus  setigems  (Hook.) 
Benth. 

Eupliorbia  esula  L. 

Euphorbia  hyberna  L. 

Fagara  macropiiylla  {0\w.)  Engl.     1 

Fluggea  leucopyrus  Willd. 
Gnidia  kraussiana  Meisn. 

l-lelenium  autumnale  L.  1 

Jatropha  curcas  L. 

Leucaena  leucocepiiala  ilam.)        1 
Dewit. 

Tumors 

PS WA LL 

SA CA 

Other 

MS 
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APPENDIX  V.  (continued) 

Species  Tumors 

KB  PS  WA  LL  SA  CA  Other 

ionchocarpus  urucu  K\\\\p  &  1 

Smith 

Mallotus  philippensis  (Lam.)  1 

Muell.-Arg. 
Melia  azederach  L.  1  11 

Millettia  ferruginea  (Hochst.)  1 

Bak. 

Mundulea  sericea  (Willd.)  1 

A.Chev. 

Pergulariadaemia  {fo'fsk.)Ch\ov.   1  1 
Persea  americanaMWl.  1 

Phyllanthus  brasiliensis  1 

Muell.-Arg. 

Piscidia  erythrina  L.  1 

Pleiogynium  solandri  Engl.  1 

Sapindus  saponaria  L.  1 

Stephania  abyssinica  1  1 

(Dillon  &  A.  Rich.)  Walp. 

Taxus  baccata  L.  1 

Tephrosia  Candida  DC.  1 

Tephrosia  purpurea  (L)  Pets.  1 

Tephrosia  vogelii  Hook.  f.  1 

Thevetia  peruviana  (Pers.)  Schum.  1  1 

Verbascum  phlomoides  L.  1  1 

Voacanga  globosa  (Blanco)  Merr.  1 

Total:  56  Active  Species  30  14  12  6  12  0  2 

Screened:  145 

Percent  active:  38.6%  20.69%       9.66%      8.28%      4.14%      8.28%      0.00%      1.38% 
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APPENDIX  VI. 

ANTITUN40R  ACTIVE  PLANTS  USED  AS  ARROW,  HOMICIDAL, 

and/or  ORDEAl^  POISONS 

Species 

KB 

Tumors 

PS WA         LL SA CA Other 

Abrus  precatorius  L,  1  1 

Acokanthera  longifoliaSiapf  1  1 

Acokonthera  oblonglfolia 

(Hochst.)  LE.Codd  1 

Acokanthera  opposititolla  (Lam.)  L.E.Codd  1 

Acokanthera  schimperi  (A.  DC.)  Schweinf.  1 

Adenium  obesunn  Balf.  f.  1 

AmorphophalluscarTipanulatus 

(Dennst.)  Nicolson  1 

Antiaris  toxicana  (Rumph.  ex  Pers.)  Lesch.  1 

BoophonedistlchaV^etb.  ] 

Calophyllum  Inophyllum  L  1 

Calotropis  procera  (Alton) 

Dryander  ex  Alton  f.  1 

Can th ium  comprosoides  F.  M u e II .  1  1 

Ca55/ne  crocea  (Thunb.)  Kuntze  1  1 

Cerbera  mangas  L  1 

Cheiranthuscherll.  1 

Derris  trifoliata  Lour.  1  1 

Erythrophleum  africanum 

(Benth.)  Harms  1  1 

Euphorbia  candelabrum 

Tremaut  ex  Kotschy  1  1 

Fagara  macrophytia  {0\\v.)  Engl.  1 

Qloriosa  superba  L.  1 

Hippomane  mancinetla  L.  1 

Jatropha  curcas  L.  1 

Lansium  domestlcuni  Correa  1 

Lophopetalum javanicum  (Tlumb.)  Kuntze  1 

Lunasia  amara  Blanco  1 

Parkia  filicoidea  Welw.  ex  Oliv.  1 

Rauvolfia  mornbasianaSlapf  1 

Securidaca  longipenduculata  Fresen.  1 

Strophanthus  courmontii  Franch.  1 

Strophanthus  hispidus  DC.  1 

Tephrosia  vogelii  Hook.  f.  1 

Thevetia  peruviana  {Pers.)Schum.  1  1 

Total:  32  Active  Species  21  13         5  1 

Screened: 70 

Percent  active:  45.7%  30.00%  18.57% 7.14%  1.43%  1.43% 
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mail@timberpress.com,  503-227-2878, 1 -800-327-5680, 503-227-3070  (ax). 

$34.95, 175  pp.,  cc^lor  photos,  9  1/2"  x  U  1/2". 

/'nl'li.slicr  com  III  cnf.s.— "This  is  a  must-h<ive  book  for  designers,  uihui  planners,  landscape  architects, 
and  avid  gardeners.  The  authors  olter  a  planting  philosophy  as  well  as  concrete  advice;  tor  instance, 
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ABSTRACT 

Ethnobotany  deals  with  the  study  of  the  natural  and  traditional  interrelationships  between  man 

and  plants.  Mangroves  are  one  of  the  primary  features  ol  coastal  areas  and  play  a  significant  role  in 

coastal  development.  Mangrove  areas  are  economically  exploited,  especially  for  timber  and  fishery 

products.  A  comprehensive  knowledge  about  other  aspects,  such  as  active  substances  obtained  from 

mangroves,  is  less  freely  available.  This  paper  reviews  the  utilization  of  the  mangroves  as  source  of 

medicinal  products  for  the  Pichavaram  coastal  people.  A  flonstic  survey  was  undertaken  and  11 

ethnomedicmal  plant  species  belonging  to  8  families  were  recorded  from  the  Pichavaram  mangroves. 

A  list  of  plant  species  along  with  the  plant  part/s  used  and  their  mode  of  application  reported  to  be 

efficacious  for  different  ailments  is  provided. 

RESUMEN 

La  Etnobotanica  trata  del  estudio  de  las  interrelaciones  naturales  y  tradicionales  entre  el  hombre  y 

las  plantas.  Los  manglares  son  una  de  las  caracteristicas  primarias  de  las  areas  costeras  y  juegan  un 

papel  importantc  en  el  desarrollo  costcro.  Las  areas  de  manglar  son  explotadas  economicamente, 

especialmente  para  madera  y  productos  pesqueros.  Un  conocimiento  exhaustivo  de  otros  aspectos, 

tales  como  principles  activos  que  se  obtienen  de  los  manglares,  esta  menos  disponible.  Este  articulo 

revisa  el  uso  de  los  manglares  como  fuenre  de  productos  medicinales  por  los  habitantes  costeros  de 

Pichavaram.  Se  realize  un  estudio  floristico  y  se  encontraron  1 1  especies  vegetales  etnomedicmales 

de  8  famifias  en  los  manglares  de  Pichavaram.  Se  aporta  una  lista  de  especies  vegetales  junto  con  la 

parte  o  partes  usadas  y  su  modo  de  uso  para  que  scan  eficaces  en  diferentes  enfermedades. 

INTRODUCTION 

Mangroves  are  assemblages  of  trees  and  shrubs  that  grow  in  the  intertidal  re- 
gion of  tropical  and  subtropical  coastlines,  in  areas  where  river  water  mixes 

with  sea  water  Mangroves  have  two  components,  mangrove  forests  and  their 

^Corresponding  author:  venkat0503@rediffmaii.com,CA5  in  Botany,  Guindy  Campus,  University  of  Madras,Chennai 

600  005,  India. 
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associated  water  bodies.  A  group  of  woody  trees  and  shrub  that  can  grow  well 
in  saline  water  and  logged  condition  constitute  the  forest  component  (Selvam 

&  Karunakaran  2004).  Pichavaram  is  in  the  North-Hast  coastal  part  of  Tamil 

Nadu  State  and  lies  between  Lat.ll°  27'  N;  Long.  79°  47'  E. 
The  Pichavaram  mangrove  wetland  is  located  in  the  northern  extremity 

of  the  Cauvery  delta,  near  the  mouth  of  the  Coleroon  River  Its  total  area  is  about 

1,350  ha,  with  its  many  small  islands  being  colonized  by  thirteen  true  man- 
grove species.  Remote  sensing  data  indicates  that  nearly  54%  of  the  mangrove 

forest  of  Pichavaram  (total  forested  area  700  ha,  excluding  water  bodies,  sand 
dunes  etc.)  was  in  a  degraded  state  in  1986.  Analysis  of  the  remote  sensing  data 
of  1996  showed  that  the  mangrove  forest  cover  has  increased  by  about  60  ha 
compared  to  the  area  in  1987,  which  is  mainly  due  to  the  restoration  efforts 

being  undertaken  collaboratively  by  the  Tamil  Nadu  Forest  Department  and 
M.S.  Swaminathan  Research  Foundation  along  with  the  participation  of  the 
local  communities.  Pichavaram  mangrove  receives  fresh  water  mostly  during 
the  northeast  monsoon  season  from  October  to  November.  It  is  reported  that  13 
species  are  present  in  the  mangrove  wetlands,  Tamilnadu;  these  include  two 

species  of  Rhizophora  in  Pichavaram,  which  are  regarded  as  endangered  spe- 
cies, a  fact  that  underlines  the  importance  of  the  Pichavaram  mangrove  from  a 

biodiversity  stand  point. 

Currently  there  is  an  increasing  desire  to  unravel  the  centuries  old  secrets 

of  traditional  medicines.  In  India,  ethnobotanical  studies  with  a  good  scientific 

base  have  appeared  in  last  1-5  decades  (Chopra  et  al.  1956;Jain  1963, 1965; Jain 
&  Borthakur  1980;  Bhargara  1981;  Yadav  &  Patil  2001). 

MATERIALS  AND  METHODS 

An  ethnobotanical  survey  of  the  forest  people  of  Pichavaram  mangrove  was  un- 
dertaken during  the  2001-2002.  Through  repeated  interactions  and  participa- 

tory rural  appraisal  (PRA),  details  on  the  ethnobotany  of  the  plants  used  by  the 

folk  population  were  gathered  with  villagers  using  the  methods  described  by  Jain 
(1983).  According  to  Jam  (1987)  samples  of  plants  were  collected,  identified  and 

voucher  specimens  were  deposited  in  the  Department  of  Botany,  Faculty  of  Sci- 
ence, Annamalai  University  Annamalainagar,  Tamilnadu.  The  collected  plants 

were  identified  using  the  flora  of  the  Presidency  of  Madras  (Gamble  &  Fischer 

1915-1935)  This  paper  describes  the  most  important  medicinally  used  plants. 

RESUITS 

The  traditional  knowledge  system  m  Tamilnadu  State  is  fast  eroding.  There  is 

an  urgent  need  to  record  all  ethnobotanical  information  among  the  diverse  eth- 
nic communities  before  the  traditional  culture  is  completely  lost.  As  of  result 

of  the  present  study  the  ethnobotanical  use  of  11  plant  species  belonging  to  8 
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families  have  been  reported  from  the  Pichavaram  mangrove  area.  A  range  of 

preparations  are  used  to  treat  diseases.  The  most  popular  medicinal  prepara- 
tions are  plant  extract,  decoction,  paste  and  juice.  Information  on  botanical 

name,  herbarium  number,  local  name,  family,  diseases  cured/uses,  parts  used 

and  mode  of  application  are  given  in  the  Table  I. 

DISCUSSION  AND  CONCLUSION 

There  is  an  increasing  demand  for  the  production  of  healthcare  medicines  and 

cosmetic  items  from  plant  origin  based  on  the  ancient  knowledge  in  folk  rem- 
edies. Plant  sources  are  being  identified  for  further  investigation  for  their  phar- 

macological properties  and  efforts  are  also  being  made  to  investigate  the  ac- 
tivities of  isolated  individual  constituents. 

Eleven  species  of  mangroves  were  identified  as  medicinally  important  for 
the  treatment  of  snakebite,  skin  diseases,  dysentery,  urinary  disorders  as  well 
as  for  birth  control  and  as  blood  purifiers. 

Communities  (Irulars  and  Meenavars)  living  close  to  and  interacting  with 

the  Pichavaram  mangrove  wetlands  have  gained  a  unique  cognitive  understand- 
ing of  the  medicinal  values  of  the  plants  within  the  mangroves.  Experience  has 

fed  to  a  rich  knowledge  system  that  is  reflected  in  the  native  classifications  of 

mangrove  wetlands. 

The  role  of  ethnobotanical  studies  is  of  crucial  importance  as  some  mi- 
raculous medicines  for  incurable  diseases  are  known  to  the  local  communities. 

As  knowledge  acquired  through  the  ages  is  usually  passed  on  from  generation 

to  generation,  it  is  necessary  to  popularize  the  identity  and  utility  of  these  me- 
dicinal plants. 

Management  systems  are  losing  their  value  because  of  various  factors.  Any 
assistance  to  protect  these  traditional  systems  will  win  the  confidence  of  the 

local  people;  this  in  turn  will  be  the  first  step  toward  the  success  of  commu- 
nity-based mangrove  conservation  and  management.  The  collection  and  docu- 
mentation of  traditional  knowledge  on  ethnomedicines  is  important  for  find- 

ing new,  effective  safe  drugs  for  a  range  of  ailments.  However,  to  give  more 
support  to  the  above  findings,  further  investigation  is  needed  for  the  isolation 
of  the  active  principles  and  for  the  pharmacological  evaluation  of  different 
medicinal  plant  species. 

The  estimation  of  the  number  of  endangered  medicinal  plants  is  rising  day 

by  day  (Jain  f992).  Medicinal  plants  are  threatened  due  to  over  exploitation, 
shifting  cultivation,  deformation  and  environmental  pollution  (Karuppusamy 
et  al.  2002).  The  conservation  of  medicinal  plants  not  only  saves  local  lives  but 

also  improves  the  socio  economic  condition  of  the  people  where  the  plants  ex- 
ist. The  following  strategies  have  been  suggested  for  the  conservation  of  me- 

dicinal plants. 



Table  1 .  Ethnobotanical  report  from  mangroves  of  Pichavaramjami!  Nadu  State,  Iridi 

Latin  Name/Family 

(Voucher  Specimen) 

Acanthus  ilicifolius  L., 

Acanthaceae  (/^L/e  102} 

Avicennia  alba  Blume, 

Avicenniaceae  (/^t78  108) 

Avicennia  officinalis  L., 

Avicenniaceae  (AUB  110) 

BfUQuiGfo  cvUndficQ  ̂ L "*  Blurn? 
Rhizophoraceae  {AUB  532) 

Clerodendron  inerme  Gaertn, 

Verbenaceae(/^  1)6  428) 

Local  Name 

Kazhimulli 

Vellaikandal 

Narikandal 

Pannukkuchi 

Peenarisangu 

Disease  Cured/Uses 

Snakebite 

Kidney  stones 

Skin  diseases,  small 

pox, health  promotion, 
detoxification  and  ulcer 

Birth  control 

Pain, jaundice, 

washing  dishes 
malaria,  infected  wounds, 

anti-inflammation  and 

itching  skin 

Parts  Used 

Bone  pain,  urinary 

disorders,  bronchia 

asthma, stomach 

disorders  and  detoxification 

Tumor  inhibitors,  Leaves 

constipation 

Mode  of  Application 

Fruits  Crushed  fruits  are  made  into  a  dressing 

and  applied  as  a  dressing  to  the  snake  bite. 

Whole  plant  The  whole  plant  is  boiled  in  water  and  the 

patient  drinks  the  final  solution,  half  of  a 

glass  each  time  until  the  signs  and  symptoms 

of  the  kidney  stones  disappear. 

Whole  plant  A  whole  plant  paste  is  applied  to  the  affected 

body  for  skin  diseases. The  juice  is  orally  given 
for  other  diseases. 

Resin  Resinous  substances  are  mixed  with  water  and 

given  orally. 
Leaves  The  leaves  are  boiled  in  water  and  the  extract 

is  given  orally 

Leaves  contain  alkaloids.  A  leaf  paste  is  appliec 

to  the  tumor. 

Whole  plant  The  whole  plant  is  boiled  in  water  and  the 

solution  is  drunk  twice  daily  after  meals 

Leaves  A  leaf  paste  is  used. 

Sap  of  leaves  Leaf  sap  is  used 

Leaf  extract  Leaf  extract  and  paste  is  used. 

o 
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Latin  Name/Family 

(Voucher  Specimen) 

Local  Name Disease  Cured/Uses Parts  Used Mode  of  Application 

Excoecaria  agallocha  L., 

Euphorbiaceae  {AUB483) 

Ipomoea  pes-caprae  (L.)  Sweet, 
Convolvulaceae(/\  eye  325) 

Rhizophora  mucronata  Lam., 

Rhizophoraceae(/\L/6  372) 

Rhizophora  apiculata  Blume, 

Rhizophoraceae(/\(;e333) 

Salicornia  brachiata  Roxb., 

Chenopodiaceae  {AUB238) 

Xylocarpusgranatum  K.D. 
Koenig 

Meliaceae(/\ae  267) 

Thillai Toothache Latex 

Anti-inflammation 
Roots 

Adappankodi  or Wandering  and  swelling Whole  plant 

Kuthiraikulambu Skin  diseases Leaves 

Fatigue Seeds 

Kanthal Diarrhea,  nausea  and vomiting Bark 

Kandal Diarrhea,  vomiting,  ameobiasis 
and  stop  bleeding Bark 

Kozhikali  or tches Whole  plant 

Seethavavazham 

Somundri Dysentery Bark 

Illumination  of  hair 

Oil 
Diarrhea  and  cholera 

A  latex  extracted  from  leaves  and  bark  is 

applied  to  the  tooth. 
Fresh  root  material  is  used, 

A  whole  plant  extract  is  used. 

A  leaf  paste  is  used. 
Crushed  seeds  are  used. 

A  bark  extract  is  given  orally 

A  bark  extract  is  given  orally 

Whole  plant  ash    The  plant  ash  is  applied  to  the  skin. 

A  bark  extract  is  used. 

Oil  extracted  from  the  seeds  is  applied  to  the 

hair, 

jrk  A  bark  decoction  is  given  orally. 



2248  BRIT.ORG/SIDA  21(4) 

a)  Control  over  exploitation 
b)  Establishment  of  mangroves 

c)  Cultivation  of  rare  and  endangered  medicinal  species 

d)  Awareness  creation  of  the  utility  and  conservation  oi  medicinal  plants 
to  local  communities 
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ABSTRACT 

Pmguicula  vulgaris  is  a  common  species  in  Norway,  and  well  known  in  folk  tradition,  not  least  for  its 

reputed  use  to  curdle  milk.  Most  vernacular  names  recorded  so  far,  e.g.  the  widespread  iettegras  or 

teltegress  ("rennet  grass"  or  "thickening  grass")  reflect  this  use.  The  fat  leaves  have  also  found  some 
uses  in  folk  medicine,  e.g.  to  treat  wounds  and  ringworms,  and  in  folk  veterinary  medicine,  mainly  to 

treat  sore  teat.  There  are  also  a  few  records  of  P.  vu  Igans  being  used  as  an  apotropaic,  in  magic,  and  in 

children's  games. 

NORWEGIAN  SUMMARy/nORSK  SAMMENDRAG 

Pinguicula  vulgaris  er  vanlig  i  Norge,  og  godt  kjent  i  lolketradisjonen,  ikke  minst  for  sm  virkmng 

som  tette  i  melk.  De  fleste  folkelige  navn  pa  arten  gjenspeiler  denne  egenskapen,  f .eks.  det  vidt  utbredte 

tettegras  eller  tettegress.  Bladene  har  ogsa  lunnet  en  viss  anvendelse  i  folkemedisinen,  bla.  til  a 

behandle  sar  og  ringorm,  og  i  folkelig  veterina;rmedisin,  s^rlig  som  en  kur  for  sare  spener  I  noen  fa 

tilfeller  har  R  vulgaris  ogsa  tjent  som  vernerad,  i  magi  og  i  barnelek. 

INTRODUCTION 

Of  the  three  Pinguicula  species  found  m  Norway,  P.  vulgaris  L.  is  by  far  the  most 
widespread.  It  is  found  almost  throughout  the  country,  and  in  many  different 
environments,  from  near  sea  level  to  1570  m  a.s.l.  in  interior  southern  Norway 

(Elven  1994:559).  P.alpina  L.  is  more  demanding  in  terms  of  habitats,  preferring 

calcareous  substrates,  and  the  tiny  P  villosa  L.  is  restricted  to  Sphagnum  hum- 
mocks on  oligotrophic  mires  m  mterior  SE  Norway  and  northeastern  North 

Norway  (Aim  2000). 

All  three  species  share  the  typical  characteristics  of  the  genus  Pinguicula: 

a  rosette  of  insect-trapping  leaves,  secreting  a  viscous,  enzymatic  fluid  in  the 

presence  of  small  insects  or  other  prey  (Casper  1966;  Heide  1912;  Heslop-Harri- 
son  &  Heslop-Harrison  1980,  1981;  Heslop-Harrison  &  Knox  1971;  Legendre 
2000;  Warming  1886).  P.  vulgaris  belongs  to  the  subgenus  Pinguicula  (Casper 
1966;  Legendre  2000;  cf. Jobson  et  al.  2003).  Christen  (1961)  studied  the  species 
from  a  pharmacological  point  of  view. 

In  Scandinavian  folk  tradition,  the  leaves  of  Pinguicula  vulgaris  have  been 

used  as  tettegress,  "thickening  grass"  or  "rennet  grass,"  to  treat  or  preserve  milk, 
but  how  this  was  done,  the  characteristics  of  the  product,  and  the  mechanism 

SIDA  21(4):  2249 -2274. 2005 
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behind  arc  disputed  CBrondegaard  1971).  The  use  lor  dairy  products  m  particu- 
lar has  attracted  the  attention  of  numerous  authors,  e.g.  Bergsaker  (1982), 

Brondegaard  (1951,  1971),  Evjen  (1986),  Forsen  (196(^),  Gisler  (1749),  Gunnerus 

(1774),Jyegcr-Lejrvil<  (1959),Olsen-Sopp(1912),  Rank  (1960, 1971),and  Weisarth 

(1990).  Il0eg  (1974)  provides  much  information  on  the  ethnobotany  of  P  vul- 
garis m  Norway.  Larsson  (1988)  carried  out  an  extensive  survey  of  vernacular 

names  HI  the  Nordic  countries  (see  also  comments  ui  Hansson  1990).  Wix  (1995, 

1996)  provided  soiiie  notes  on  traditional  uses  in  Scandinavia,  but  the  hmguage 

barrier  kept  him  from  checking  more  than  a  few  references. 

SCOPE  AND  sourc;es 

This  paper  aims  at  a  comprehensive  review  of  ethnobotanical  traditions  related 

to  Pinguunhi  vulgaris  in  Norway.  It  should  be  noted  that  P.alpina  may  also 

have  served  as  Ictlcgrcss,  although  all  sources  that  identify  the  species  (and  not 

only  the  genus)  mention  only  P  vulgaris  {e.g.  Bergsaker  1982;  Bjorndal  1949; 

Brondegaard  1971;  Gunnerus  1774;  lloeg  1974;  Kirkevoll  1940;  Sortdal  1981; 

Tonning  1773),  or  note  that  the  plant  used  had  blue  flowers  (e.g.  Klonteig  2000 

and  seven  letters  in  N  i^S  Manum).  Several  voucher  specimens  confirm  the  iden- 
tilication  as  P  vulgaris,  e.g.  in  thel8th  century  herbarium  of  J.E.  Gunnerus  (in 

TRH).  the  1837-39  herbarium  of  the  linguist  Ivar  Aasen  (Lid  1941),  and  some 
vouchei's  in  TROM. 

Throughout  Norway  P  vulgaiis  ov  tcttcgras/icllcgrcss  is  wel  1  known  in  folk 
tradition.  Numerous  authors  mention  its  use  in  milk.  Much  useful  information 

is  lound  m  the  vast  collection  of  Norwegian  ethnobotanical  data  assembled  by 

Ove  Ai'bo  I  locg  in  the  period  1925  to  1973. 1  lowevcr,  his  large  volume  (I  loeg  1974) 
makes  little  use  ot  previous  publications. 

In  addition  to  data  from  about  seventy  publications  providing  data  on  Nor- 
wegian traditions,  some  archival  data  have  been  incorporated  here,  mainly  from 

NFG  (Norsk  etnologisk  granskmg/Norwegian  ethnological  survey),  NFS  (Norsk 

folkemmnesamfing/Norwegian  folklore  collection)  and  NOS  (Norsk  ordbok, 

seddelarkivet/Norwegian  dictionary,  card  archive).  Furthermore,  some  data 

have  been  excerpted  I  rom  my  own  ethnobotanical  records,  mainly  from  North 

Norway;  these  arc  relerred  to  as  FBATA  +  year  and  record  number  Informants 

are  not  identilied  here;  transcripts  and  some  recordings  of  the  original  inter- 

views are  stored  at  the  Department  of  Botany,  Tromso  Museum  (TROM).  Un- 
less otherwMse  stated,  all  citations  have  been  translated  from  Norwegian. 

Vernacular  names 

No  record  ol  any  Norse  name  lor  Pinguicula  vulgaris  seems  to  exist;  the  species 

is  not  mentioned  by  lleizmann  (1993).  The  oldest  surviving  record,  Mane  ska 

("Mary's  shoe"),  was  made  at  Bergen  in  1599,  and  is  lound  in  the  diary  of  Sivert 
Grubbc  (Rordam  1873).  It  is  an  unusual  name  (see  Table  1),  although  a  couple  of 
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Other  vernacular  names  referring  to  the  Virgui  Mary  are  known.  They  are  obvi- 
ously younger  than  the  Christianization  of  Norway,  and  must  have  been  coined 

after  AD  1000. 

Most  Norwegian  vernacular  names  for  Pinguicula  vulgaris  reflect  its  use 

for  making  tcttcmelkor  "thickened  milk"  (Fig.  1).  Tette  may  be  translated  as  "ren- 
net" (otherwise  known  as  kjc^se  or  hpe  in  Norwegian),  but  the  etymological 

meaning  or  root  is  "(make)  thick,  thight,  compact"  (Bjorvand  &r  Lindeman  2000; 
Torp  1919).  A  straightforward  tettegras  or  tettegress  ("rennet  grass"  or  "thicken- 

ing grass"),  with  some  dialectal  variations,  predominates  over  large  areas  (Table 
1).  Exceptionally,  it  may  also  occur  in  place-names,  e.g.  Tettgrasmyra  in  Trysil 

(Kvernbekk  1979:64).  Kjcesegras/gress  ("rennet  grass")  reflects  similar  use.  Sev- 
eral names  on  mdk-,  mjelk-  and  mjcelk-  ("milk")  refer  to  the  use  in  dairy  prod- 
ucts. Other  vernacular  names  refer  to  the  fat  and/or  slimy  appearance  of  the 

leaves,  e.g.feitgras,  "fat  grass"  (Tonning  1773:4),  sleipgras,  "slippery  grass"  (Hoeg 
1974:473),  slimgras,  "slime-grass"  (Tonning  1773:4),  sdpeblomme,  "soap  flower" 
(Halvorsen  1988:188),  and  the  North  Sami  vuodjalasta  ("butter  leaf"). 

Melfeeleors  ("milk  cross")  and  other  names  containing  korsor  fero,s,s  ("cross") 
obviously  refer  to  the  leaf  rosette.  According  to  Brondegaard  (1971),  it  may  have 

reminded  people  of  the  cross-shaped  lower  end  of  traditional  churning  sticks, 
but  available  records  would  rather  suggest  that  people  thought  that  the  leaf 
rosette  looked  like  a  cross  or  star 

Pinguicula  vulgaris  in  pastures 

Pinguicula  vulgaris  is  hardly  a  very  frequent  pasture-grass  for  cattle  or  sheep. 
In  some  areas,  the  plant  was  considered  harmlul,  by  adversely  aflecting  milk. 
People  believed  that  milk  would  become  thick  if  the  cows  consumed  P.  vu  Igaris, 

as  recorded  at  Tolga,  Trysil  and  Asnes  in  Hedmark  (Furuset  1980:126;  Reich  born- 
Kjennerud  1922:87;  NFS  Manum),  0yer  in  Oppland  (NEG  69:15278),  Tjome  m 

Vestfold  (NEG  69:14491),  Marnadal  m  Vest-Agder  (NEG  69:1 5544),j0lster  in  Sogn 
og  Fjordane  (NEG  69:14404),  and  other  stations  in  southern  Norv^ay  (Hoeg 

1974:491).  In  Gausdal  (Oppland),  Vestad  (1984:60)  was  told  that  "the  milk  could 
become  thick  if  the  cows  ate  much  of  this  grass."  At  Trysil  in  Hedmark,  people 
had  noted  that  milk  products  could  become  thick  and  sour  during  the  summer. 

In  such  cases,  they  believed  that  the  cows  had  grazed  tettgubbeC'thickening  old 
man"),  according  to  Furuset  (1980:126)  either  P.  vulgaris  or  Drosera  spp.  In  Troms, 
N  Norway,  people  claimed  that  such  effects  of  Pinguicula  vulgaris  occurred 
mainly  in  the  autumn  (Aim  1983:393). 

Some  believed  P.  vulgaris  to  be  poisonous,  as  reflected  in  the  vernacular 

name  sprenggras  ("burst  grass")  in  Central  Norway  (Hoeg  1974:492).  It  was  said 
to  be  harmful  for  horses,  sometimes  for  cattle  or  sheep.  Strom  (1762:112)  noted 

that  "a  few"  people  at  Sunnmore  in  W  Norway  considered  P.  vulgaris  as  harmful 
to  sheep,  though  he  does  not  specify  in  which  way.  A  similar  beliel  is  reported 
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Fig.  1 .  In  Norwegian  folk  tradition,  Pingukula  vulgaris  has  been  much  used  to  make  thickened  milk.  A  commercial  prod- 

uct based  on  a  P.  vulgaris  culture, "Tjukkmjoik,"  made  by  Rorosmeieriet,  is  now  on  sale  nationwide.  It  was  also  the  first 

food  product  in  Norway  with  a  "controlled  origin"  label.  In  accordance  with  folk  tradition,  it  is  more  viscous  than  ordi- 

nary (rennet-based)  thickened  milk.  Photograph  by  Jorunn  Marie  Redii  and  Mari  Karlstad. 

from  Telemark  by  Wille  (1786),  but  people  there  also  claimed  that  sheep  avoided 
the  plant.  Farmers  in  Valdres,  interior  SE  Norway,  believed  that  it  caused  a  liver 

disease  in  sheep  (Kirkevoll  1940:174).  At  Singsas  in  Sor-Trondelag,  Central  Nor- 
way, P.  vulgaris  was  beHeved  to  cause  colic  m  cattle  (Hoeg  1974:492).  In  other 

areas,  no  such  negative  elfects  on  grazing  animals  were  known.  In  his  topo- 
graphical description  of  Gudbrandsdalen  in  SE  Norway,  Hiorthoy  (1785)  noted 

that  "Whether  this  herb  is  harmful  to  the  sheep,  as  stated  by  Mr.  Strom,  is  not 
known  here." 

Folk  medicine 

In  Norwegian  lolk  tradition,  Pmguicula  has  found  some,  but  restricted  use  for 

medicinal  purposes.  It  was  mostly  used  externally.  A  decoction  of  the  leaves  in 
water  could  be  used  to  remove  lice  from  children,  and  to  promote  the  growth  of 

lair  hair:  "When  the  leaves  are  boiled  in  water,  and  the  children's  heads  are 

washed  with  it,  lice  are  purged,  and  the  hair  grows,  and  also  gets  a  yellow  colour" 
(Tonning  1773:5).  Mohr  Q786:152)  noted  similar  use. 

In  Hallingdal  (Buskerud,  SH  Norway),  an  ointment  was  made  by  boiling 



Table  1 .  Alphabetical  list  of  Norwegian  vernacular  names  for  Pinguicula  vulgaris  (original  spelling,  if  different  from  present-day  Norwegian,  is  indicated).  Mu- 

nicipalities (communes)  are  given  is  possible. "Numedal  area"  and  similar  records  indicate  vernacular  names  that  may  derive  from  several  municipalities 
within  the  given  area. 

Norwegian English  translation Area  and  source 

Adam  og  Eva 

Blastjern 

Feitegras 

Feitgras 

Feitgress 

Feittstjerna 

Flogfangar 
Geitablom 

Geitmj0lk 

Giftgras 

Gjeitfettblomster 

Gjetsiek 
Gj0ketunge 

Istegras 
Kinnekross 

Kjssegras 

Kjssegress 

Kjerringkjeft 

Kjokkmj0lkgras 
Korstroll 

Kukors 

Maria  taregress 
Marie  sko 

Maritetta 

Adam  and  Eve 

Blue  star 

Fat  grass 

Fat  grass 

Fat  grass 

Fat  star 

Fly-catcher 
Goat  flower 

Goat  milk 

Poison  grass 

Goat-fat-flowers 

Goat's  lick 

Cucoo's  tongue 
Curdle  grass 
Butter  bucket  cross 

Rennet  grass 

Rennet  grass 

Old  woman's  mouth 
Thick-milk-grass 

Cross-trol 
Cow  cross 

Mary's  tear  grass 

Mary's  shoe 

Mary's  rennet 

Troms:  Kvaenangen  (EBATA  2004:7) 

Nord-Tr0ndelag:Nordli  (H0eg  1974:493) 

Norway,  unspecified  (Reichborn-Kjennerud  1922:87) 

Norway, unspecified  (Tonning  1773:4,as  Feit-Gras) 
Norway,  unspecified  (Viborg  1793:1 5, as  Feitgras;  Hornemann  1806:20, as  Feitgras) 

Troms:  S0rreisa  (H0eg  1974:493) 

Nordland:Vefsn  (Lundestad  1992:35;0ksendal  1977:99,1993:110) 

Hordaland:Kvinnherad  (H0eg  1974:493) 

S0r-Tr0ndelag:Selbu  (Hoeg  1974:493) 

S0r-Tr0ndelag:  R0ro5  (NFS  O.A.  H0eg) 

S0r-Tr0ndelag:Bjugn:StJ0rna  (H0eg  1974:493) 
Hedmark:Tolga  (H0eg  1974:493) 

Hedmark:Elverum  (H0eg  1974:493) 

Buskerud:5igdal(NEG  69:14517) 

Hordaland:Fusa;Sund:Hamre;Masfjorden;Sogn  og  Fjordane:Aurland; 

Balestrand  (H0eg  1 974:493);  Nordland:Steigen  (Haeg  1974:493) 

Norway,  unspecified  (Reichborn-Kjennerud  1 922:87);Telemark:  Notodden: 
Bo!kesj0  (Djupedal  1 959:65),  Seljord  (Ross  1895:397),Tinn  (Klonteig  2000:83) 

Telemark  (Wiile  1 786:1 22,  as  Kjaese-Graes) 
Telemark:Vinje(H0eg  1974:493) 

S0r-Tr0ndelag:Soknedal  (Haeg  1974:493) 

S0r-Tr0ndelag:Holtalen:Alen  (H0eg  1974:493) 
Hordaland:Fusa:Halandsdal  (Hoeg  1974:493) 

Nordland:  Rana  (unpublished  note  by  A.  BIytt  1870,  as  MariaeTaaregrss) 

Horda land:  Bergen  (Rordam  1873:405,  diary  note  by  Sivert  Grubbe,July  6, 1599) 

Hordaland:Ulvik(H0eg  1974:492) 



Table  1.  (continued) 

Norwegian English  translation Area  and  source 

Melkekors 

Melkekross 

Mjelkekors 

Mjelkgras 

Mjelkgress 

Mjelkkross 

Mjeltekors 

Mjolkegras 

Mjelkekors 

MJ0lkekross 

Mjolkrot 

Mjaltekross 

Myrbukk 

Myrstjerne 

Orm(e)gra5 

Ringormblomst 

Ringormgras 

Milk  cross 

Milk  cross 

Milk  cross 

Milk  grass 

Milk  grass 
Milk  cross 

Milk  cross 

Milk  grass 
Milk  cross 

Milk  cross 

Milk  root 

Milk  cross 

Mire  buck 

Mire  star 

Worm  grass 

Ringworm-  flower 

Ringworm-grass 

Norway,  unspecified  (Viborg  1  793:1  5;Hornemann  1 806:20); Sogn  og  Fjordane: 

Vags0y:  Nordre  Vags0y  (Haeg  1 974:493);  M0re  og  Romsdal:  Sunnmore  area 

(Strom  1756:fol.66a,as  Melcke-Kaarset;  Strom  1762:1 11,  as  Maelke-Kors) 

Sogn  og  Fjordane:  Laerdal  (NFS  Manum) 

Sogn  og  Fjordane:  Forde.Naustdal  (Hoeg  1 974:493),  Jolster  (NEG  69:14362); 

M0re  og  Romsdal:  Sunnmore  (Aasen  1860:10) 

Hordaland:5und  (Hoeg  1974:493) 

Nordland:Grane  (Hoeg  1974:493) 

Hordaland:Sunnhordland  area  (Hoeg  1974:493) 

Norway,  unspecified  (Schubeler  1 888:1 84);  More  og  Romsdal:  0rsta: Vartdal 

(Hoeg  1974:493) 
Hedmark:  Eidskog,  Os  (Hoeg  1 974:493) 

Hedmark:Eidskog  (Fjellstad  1966:1  71); Vest-Agder:  Far5und:Li5ta;  Hordaland: 

Fusa,Kvam,  Strand  barm,  Stord,Tysnes;Sogn  og  Fjordane:  Balestrand,Bremanger, 

Hoyanger:  Lavik,  Leikanger,  L«rdal,Sogndal,Vik;M0re  og  Romsdal:  Heroy 

(Hoeg  1974:493) 

Sogn  og  Fjordar ^ger  (NFS  Manum);  More  og  Re isdafSunnmore 

(Aasen  1860:10) 

S0r-Tr0ndelag:Selbu  (Hoeg  1974:493) 

Norway,  unspecified  (Sci^ubeler  1888:184) 

Sogn  og  Fjordane:  Jolster  (Hoeg  1974:493) 

Nordland:Hadsel,Tjeldsund  (NFS  O.A.  H0eg);Troms:  Berg  (NEC  69:14465); 
Finnmark:Alta  (NEC  69:14465). 

Telemark:  Nissedal;  More  og  Romsdal:  Halsa  (Hoeg  1 974:493) 

Nordland:  Sortland  (Hoeg  1 974:493);Troms:Troms0  (NFS  O.A.  Hoeg) 

Oppland:  Lillehammer:  Faberg  (H0eg  1 974:493);Telemark:  Nissedal  (NFS  O.A. 

Hoeg);  Nordland:  Steigen,  Sortland  (Hoeg  1 974:492-493);Troms:  Skanland, 
Sorreisa  (Hoeg  1974:493) 

o 



Table  1.  (continued) 

Norwegian English  translation Area  and  source o 

CO 

o 

Ringormgress 

Sapeblomme 

Sinagras 

Skaleblom 

Sleipgras 

Slimgras 

Slimgress 

5m0rkross 

Snigleblom 

Sniglegras 

Sprenggras 

Taetgras 

Taettegras 

Taettegras 

Taettegress 

Taettgras 

Tetegras 
Tetta 

Tettagras 

Tette 
Tetteblad 

Tetteblomst 

Ringworm  grass 

Soap  flower 
Sina  grass 

Cup  flower 
Slippery  grass 

Slime-grass 

Slime-grass 

Butter  cross 

Snail  flower 

Snail  grass 

Burst  grass 

Thickening  grass 

Thickening  grass 

Thickening  grass 

Thickening  grass 

Thickening  grass 

Thickening  grass 

"Rennet" 

Thickening  grass 

"Rennet" 
Thickening  leaf 

Thickening  flower 

North  Norway,  unspecified  (NFS  Gade-Gr0n  49,  as  ringormgrss) 
Telemark:Vinje(Halvorsen  1988:198) 

Rogaland:Sandnes:  Hetland  (H0eg  1974:493) 

Aust-Agder:Bykle  (Haeg  1974:493) 
Nordland:Br0nn0y:Velfjord  (Hoeg  1974:493) 

Norway, unspecified  (Tonning  1773:4, as  Sliim  Gras) 

Norway, unspecified  (Viborg  1793:1 5,  as  Stiimgrss;Hornemann  1806:20,  as 

Sliimgra^s — both  probably  based  on  Tonning  1 773) 

Sogn  og  Fjordane:  Aurland,  Luster:  Hafslo  (H0eg  1 974:493) 

M0re  og  Romsdal:Vags0y:  Nordre  Vagsoy  (Hoeg  1 974:493) 

Mare  og  Romsdat: Vagsoy:  Nordre  Vagssy  (Haeg  1 974:493) 

Hedmark:Tolga  (Reichborn-Kjennerud  1 922:87);  50r-Tr0ndelag:  Holtalen: 
Haltdal,  Alen,Melhus,  Midtre  Gauldal:5ingsas,Tydal  (Hoeg  1974:493) 

Nordland:  Hattfjelldal  (unpublished  note  by  H.Christiansen) 

Nordland:Rana  (Heltzen  1 834/1 981 :63);Troms:Troms0  (Solvang  1924:28) 

Nordland:  Rana  (Heltzen  1 834/1 981 :63);Troms:Troms0  (Solvang  1924:28) 

Troms:Troms0  or  Lyngen:  Ullsfjord  (NEG  69:17443);  Finnmark:S0r-Varanger 
(NFSO.A.H0eg9O) 

Nordland:Vega  (Engen  1975) 

Oppland:0streToten  (H0eg  1974:492) 

Hordaland:Ulvik(H0eg  1974:492) 

0stlandet  (H0eg  1 974:472);  Rogaland:  Finnay:  Sjernar0y  (NEG  69:1 4326), 

Karm0y:Torvastad  (NEG  69:14655),  Suldal  (Sandvik  1 991 :283) 

(H0eg  1974:492) 
Hordaland:Hardanger  area  (NFS  Manum) 

Hedmark:Folldal  (NFS  Manum),  Stange  (NFS  Manum);  Oppland:Lillehammer 

(NFS  Manum);  Akershus:Skedsmo  (NFS  Manum);  Hordaland:  Hardanger  (NFS 

Manum);Troms:Troms0  (EBATA  2001 :7) 



TABLf  1.  fcontinued) 

Norwegian English  translation Area  and  source 

Tettegras Thickening  grass 
Norway, unspecified  (Aasen  1860:10; Ramus  1  71 5:270); Hedmark:Eidskog 

(Fjellstad  1966:171),  Elverum  (NEG  69:14267),  Folldal  (NEG  69:14554),Grue 

(NFS  Manunn),Tynset(NEG  69:14262),  Asnes:Hoff(NEG69:14372);Oppland: 

Begndal(Hagen  1 950:281),  Fron  (Jenshus  1986:181), Gausdai  (Vestad  1984:60; 

NEG  69:1 5596),  Lillehammer  (NFS  Manum);  S0r-Aurdal  (NFS  Manum),  S0r-Fron 

(NFS  Manum), Vestre  Slidre  (NOS,  note  by  G.  Kirkevoll),Valdres  area  (Kirkevoll 

1 940:1  74;  Lineikro  1 975:53;  NOS,  note  by  0.  Hegge),  0yer  (NEG  69:1  5278); 

0stfold:Spydeberg  (NEG  69:14290);  Buskerud:Hemsedal  (NEG  69:14904),  Hoi 

(NOS,  note  by  G.  Sollien),  Nore  og  Uvdal  (NEG  69:1 4398),  Numedal  area  (Flatin 

1 91 8:56),  Ringerike  (NFS  Manum);  Vestfold:Andebu  (NOS,  note  by  0.  Bravoll  & 

0.  Berg),Telemark:  Krager0  (NFS  Manum),  Porsgrunn:  Brunlanes  (NEG 

69:1 4363), Tinn  (Klonteig  2000:78);  Aust-Agder:  Birkenes:  Herefoss  (NEG 
69:1438O),Ri50r:50nderled  (NEG  69:14279);Valle  (NEG  69:14307),  Amii: 

Gjovdal  (NEG69:14289);Vest-Agder:Kvinesdal  (NEG  69:14375), Vennesia 
(NEG  69:1 4370);  Rogaland:  Forsand  (NEG  69:1 4391 ),  Gjesdal  (NEG  69:20503), 

Hjelmeland:  Fister  (NEG  69:1 4344),  Ha:  N^rba,  Sandnes:  H0gsfjord  (NOS,  note 

byT.  Hannaas), Time  (NEG  69:1 4366), Vindafjord:lmsland  (NEG  69:15141); 

Hordaland:Ask0y:Lavik  (NOS, note  byT.Hannaas),B0mlo  (NEG  69:14392), 

Etne  (NEG  69:1 5226),  Lindas  (NEG  69:14477), Os  (NOS,  note  byT  Hannaas), 

Ullensvang  (Skre  &  Skre  1 974:53),  Voss  (NEG  69:1 4284);  Sogn  og  Fjordane: 

Askvoll  (NOS,  note  by  T  Hannaas),  Jolster  (NEG  69:1 4404),  Stryn  (NOS);  Mere 

og  Romsdal:  Aver0y:  Kvernes  (NEG  69:14320),  Frsna  (NEG  69:14259),  Hareid 

(Bj0rndal  1949:121),  Sunndal:0ksendal  (NEG  69:14954), Vanylven  (NEG 

69:14885, 19514), Volda  (NEG  69:14302),Alesund:Borgund  (NEG  69:15171); 

S0r^Tr0ndelag:  Agdenes  (NEG  69:14294),  Hemne  (NEG  59:14387,  14400), 

Holtalen:Haltdalen  (NEG  69:14282), Midtre  Gauldal:Singsas,Soknedal  and 

St0ren(NEG69:145O8, 14300, 14281  ),Selbu(Evjen  1986:63),  Snillfjord  (NEG 

69:1  7287);  Nord-Trondelag:  Levanger:  Skogn  (NEG  69:1 4579),  Lierne:  Nordii 



Table  1,  (continued) 

Norwegian  English  translation  Area  and  source  g 

   o         _J 

(NEG  69:14345),  Steinkjer:Sparbu(NEG69:14330),Verdal(NEG  69:14384);  ^ 

Nordland:  unspecified  (NEG  69:14356),  Bindal  (NEG  69:1 4368),  Grane  (NEG  | 

69:14274),  Hattfjelldal  (NEG  69:1431 2;  NOS,  note  by  Halifrid  Christiansen),  | 

Br0nn0y:Velfjord  (Strompdal  1 938:73),  Vefsn  (NEG  69:1 6462),  Meloy  (NEG  I 

69:14468),Beiarn  (NEG  69:14621), Skjerstad  (NEG  69:21821),Bod0:Kjerring0y  * 

(NEG  69:1 4468),  Lofoten  area  (Blix  1 971 :21 8-21 9),Vestvag0y  (NOS,  note  by  | 
Halifrid  Christiansen);Tronns:  Harstad  (Aim  1 983:393),  Berg  (Hoeg  1 974:492)  I 

Tettegres  Thickening  grass  TelemarkSkien  (NFS  Manum)  ^ 

Tettegress  Thickening  grass  Norway  unspecified  (Gunnerus  1  772:20,  as  Ta2tte-Gra25s;Hornemann  1806:20,  as  S 

Taettegra3S;Schubeler  1888:184,  as  Tettegr«s;Tonning  1  773:4,  as  Taette-Graes;  5 
Viborg  1 793:1 5,  asTaettegrces);Oppland:Gudbrandsdalen  area  (Hiorthoy  1  785,  as 

Tette-Grss),VestreToten  (NFS  Manunn);Buskerud:  Kongsberg  (G.T.  Holm  in  a 

1 750's  manuscript,  printed  in  H0eg  1 940:95,  as  Tstegrsss);  Sogn  og  Fjordane: 

Sunnfjord  area  (Arentz  1802:87,  as  Tette-Gr^s);M0re  og  RomsdahNordfjord  area  (Krogh 

181 3:289,  as  T^ttegr^s),  Sunnmore  area  (Strom  1 756:fol.  66a,  as Tette-Gr^sset, 

1 762:1 1 1 ,  as  Tette-Gra^s);  S0r-Tr0ndelag:  Meldal  (NFS  Manum),  Selbu  (NEG 

69:21 925),  Nord-Tr0ndelag:Grong  (NEG  69:14263),  Verdal  (Gunnerus  1768:81,  as 

Taette-Graes); Nordland: Hattfjelldal  (NFS  Manum),Beiarn  (NEG  69:14359), 
Hamar0y  (EBATA  2005:70),  Andoy  (EBATA  2005:52);Troms:  Harstad  (Aim 

1983:393;NEG69:14547),Dyr0y  (NEG  69:22808), Torsken(EBATA  1984:6), 

Balsfjord  (NEG  69:20627), Tromso  (EBATA  2005:44, 50),  Lyngen  orTromso: 

Ullsfjord  (NEG  69:1 7443),  Storfjord  (Nilsson  &  Johansen  1 994:49),  Kafjord  (NEG 

69:1 6667),  Skjerv0y  (EBATA  2005:45),  Kvaenangen  (NEG  69:20974);  Finnmark: 

Hammerfest  (EBATA  2001 :1 ,  2005:2),  Kvalsund  (EBATA  2005:1  3),  Mas0y 

(EBATA  1  994:1 ),  Lebesby  (NEG  69:221 55),  S0r-Varanger  (annotated  voucher 
specimen  by  A.B.  Wessel  in  TROM) 

Tettegubbe  Thickening  old  man  Akershus:Skedsmo  (NFS  Manum);Troms:Troms0  (EBATA  2005:43)  ^^ 

Tettemj0lkgras  Thickened-mllk  grass  Nord-Tr0ndelag:Meraker  (Hoeg  1974:493)  ^ 



Table  1.  (continued) 

Norwegian  English  translation  Area  and  source 

Tetteplante  Thickening  plant  Vestfold:TJ0me  (NEG  69:1 4491  );Telemark:  Drangedal  (NFS  Manum);Troms: 
Lenvik  (EBATA  2004:23) 

Tettgras  Thickening  grass  Hedmark,  widespread  (H0eg  1 974:492),  Elverum  (0vreb0  1 939:4),  Asnes  (NFS 

Manum);Oppland,  widespread  (H0eg  1974:492), Dovre  (Solberg  1 937:229); M0re 

og  RomsdahTingvoll  (Sortdal  1981:22;NEG  69:14381); S0r-Tr0ndelag:Oppdal 

(Rise  1947:51);Nord-Tr0ndelag:N«r0y:Foldereid  (NEG  69:14309) 

Tettgubbe  Thickening  old  man  Hedmark:  Elverum  (H0eg  1 974:492;  NFS  Manum);Trysil  (Furuset  1 980:1  26,  name 

also  used  for  Drosera  spp.);  Akershus:  Skedsmo:  Lillestr0m  (H0eg  1 974:492);  S0r- 

Tr0ndelag:Orkdal:Geitastrand  (H0eg  1974:492);Trom5:Bardu  (H0eg  1974:492) 

Tettmelkplante  Thickened-milk  plant  Nord-Tr0ndelag:Steinkjer  (NFS  Manum) 
Tettplante  Thickening  plant  Hedmark:  Rena  (NFS  Manum) 

Tettskjergull  Thickening  fragile  gold  S0r-Tr0ndelag:Meldal  (Hoeg  1974:493) 

Tittagras  Thickening  grass  0stlandet,  unspecified  (H0eg  1 974:492);  Rogaland:  Ha:  Naerb©  (NEG  69:14367) 

Titte  "Rennet"  Norway,"rare"(H0eg  1974:492) 
Tittegras  Thickening  grass  Hordaland:Odda  (NEG  69:22415) 

Tittegubbe  Thickening  old  man  S0r-Tr0ndelag:Selbu  (Hoeg  1974:492;  NFS  Manum) 

Tjettblad  Thickening  leaf  S0r-Tr0ndelag  (Weis^th  1990:84) 

Tjettgras  Thickening  grass  Nord-Tr0ndelag  (Hoeg  1 974:492),  Steinkjer:  Beitstad  (NEG  69:1  5202)  and  Egge 
(NEG  69:14295) 

Tjettgras  Thickening  grass  S0r-Tr0ndelag  (Weisaeth  1990:84) 

Tjettgress  Thickening  grass  Nord-Trondelag  (H0eg  1 974:492),  Grong:  Hauan  (NEG  69:1 4280) 

Tussebetgras  Gnome-bite  grass  Buskerud:  Hallingdal  (Mehlum  1891 :397;  Reichborn-Kjennerud  1922:87) 

Vassfiol  Water  violet  Telemark:Vinje:Mosli  (Hoeg  1974:493)  «, 

Vibefeit  Lapwing  fat  Nordland:Beiarn  (NEG  69:14261)  P 

Ystegras  Curdle  grass  Buskerud:  Krodsherad  (M0rch  1976:993)  § 
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the  plant,  and  used  to  treat  what  people  considered  to  be  tussehitt  ("gnome 
bites"),  usually  infected  wounds  (Mehlum  1891:397;  Reichborn-Kjennerud 
1922:87).  Hoeg  (1974:492)  noted  that  the  leaves  were  used  for  wounds,  e.g.  in 
Modalen  (Hordaland,  W  Norway)  and  Rana  (Nordland,  N  Norway).  A  slightly 
more  frequent  medicinal  use  was  to  cure  ringworms,  recorded  at  Lillehammer 

(Hedmark,  SE  Norway),  Sortland  (Nordland),  Sorreisa,  Berg,  and  perhaps  Tromso 

(Troms),  the  four  latter  all  in  N  Norway  (Hoeg  1974:492;  Reichborn-Kjennerud 

1922:87,  1941:56;  NFS  Gade-Gron  49).  The  mode  of  use  was  simple:  "The  root 
Irosettel  leaves  were  used  for  ringworms.  They  rubbed  the  leaves  around  the  sick 

part."  (NFS  O.A.  Hoeg).  In  Faberg,  SE  Norway  and  Rana,  N  Norway,  the  leaves 
were  used  to  treat  warts.  They  have  also  served  as  a  cure  for  eczema  in  Troms 

(Hoeg  1974:492)  and  in  Porsanger,  Fmnmark  (EBATA  2005:84),  N  Norway 

Folk  veterinary  medicine 

Locally,  Pinguicula  vulgaris  has  found  some  use  in  folk  veterinary  medicine, 

again  mainly  as  an  external  ointment.  Some  used  it  to  treat  wounds  (Hoeg 
1974:492;  KirkevoU  1940:174).  According  to  the  latter  author,  it  was  mixed  with 

Imseed  oil  in  Valdres  (Oppland,  SE  Norway).  P.  vulgaris  was  also  used  as  a  cure 
for  sore  teat.  Sami  herdsmen  used  the  leaves  of  Pinguicula  to  treat  sore  teat  in 

reindeer  (Gunnerus  1772;  Tonning  1773:5),  and  Norwegian  farmers  used  it  for 
cows  m  Lserdal  and  Vik  (Sogn  og  Fjordane,  W  Norway),  and  for  cows  and  goats 

in  central  Norway  (Hoeg  1974:492;  Weisa;th  1990:84).  The  record  from  Lserdal 
is  instructive: 

(...)  this  is  Md feeferossen  ["the  milk  cross"].  It  grows  on  wet  rocks  and  in  damp 
places.  At  home,  we  used  to  boil  it  with  some  kind  of  fat.  It  was  used  to  anoint 
the  teat  of  cows  when  they  were  sore  or  cracked.  This  was  a  good,  old  advice 

which  we  used  when  I  was  at  the  summer  farm  at  home  in  Svsrefjorden.  Per- 

haps it  is  still  used."  (NFS  Manum,  letter  dated  28  September  1958). 
In  Etnedal  (Oppland)  and  Haegeland  (Aust-Agder),  Hoeg  (1974:492)  re- 

corded local  use  of  P.  vulgaris  to  calm  down  cows  who  had  already  mated.  Ac- 

cording to  Storaker  (1928:63),  it  was  also  used  to  cure  some  kind  of  "bone  dis- 
ease" in  cattle. 

Calendar 

A  wide  range  of  plants  have  served  as  calendar  marks  in  Norway,  e.g.  to  indi- 
cate when  the  harvest  could  start.  Pinguicula  vulgaris  is  not  an  important  one, 

but  has  found  at  least  local  use,  a  tradition  first  noted  by  Hans  Strom  in  his  1756 
diary: 

"When  Tette-Grccsset  or  Melcke-Kaarsct  has  sprouted,  one  uses  this  as  a 

sign,  that  the  cattle  are  fed  [will  find  sufficient  pasture]  and  may,  without  dan- 

ger, be  let  out  to  feed  on  the  grass."  (Strom  1756:fol.  66a,  cited  from  Standal  et  al. 
1997:143). 
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Hoeg  (1974:492)  noted  a  similar  tradition,  i.e.  that  the  cows  could  survive 

outdoors  when  the  rosettes  of  P.  vulgaris  appeared,  at  some  stations  in  Western 
Norway.  In  a  few  cases,  flowering  is  suggested  as  the  marker,  but  this  gives  an 
unlikely,  late  date. 

Apotropaic  and  magical  uses 

In  parts  ot  western  Norway  P  vulgaris  is  known  as  mj0lkckross  ("milk  cross") 
and  similar  names.  The  plant  was  placed  in  the  milk  bucket  the  first  time  the 

cows  were  milked  outdoors  in  spring  (Hoeg  1974:491-492);  the  same  tradition 
applied  to  Potentilla  erecta  (L.)  Rauschel.  In  both  cases,  the  practice  served 

mainly  as  an  apotropaic,  based  on  a  kind  of  similarity  magic:  putting  the  "fat" 
leaves  of  Pinguicula  vu/gcfrisor  the  yellow  flowers  of  Potentilla  erecta  into  the 

milk  bucket  should  ensure  a  good  yield  of  fat  and  yellow  butter  A  fine  account 
is  available  from  Hoyanger  in  Sogn  og  Fjordane,  W  Norway: 

"1  know  this  plant  well.  (...)  It  was  called  mjolkckross.  In  spring,  during  the 
first  evening  the  cows  were  milked  outdoors,  we  had  to  burn  hueld  ["farm  or 

cattle  tire"].  That  is,  we  collected  wood  and  juniper  (sprake)  to  make  a  fire.  While 
it  was  burning,  the  cows  should  be  milked,  and  in  the  milk  bucket,  there  had  to 

be  a  fine  mj0lkekross.  This  should  ensure  a  good  yield  of  milk  during  the  sum- 
mer I  was  told  so  by  an  old  dairy  maid  when  I  accompanied  her  while  she  was 

milking  the  cows."  (NFS  Manum,  undated  11958]  letter). 
The  observation  had  been  made  some  45  years  earlier,  i.e.  about  1913,  when 

the  female  iniormant  had  visited  the  neighbouring  farm  and  repeatedly  par- 

ticipated in  the  "bueld"  ritual.  Her  great-grandmother  had  done  the  same  thing, 
but  kept  it  secret— as  is  often  the  case  with  such  magic  rites  (additional  letter 
from  the  same  female  informant  in  NFS  Manum). 

Exceptionally,  P.  vulgaris  has  also  served  other  magical  purposes.  At 

Ringerike  (Adal)  in  SE  Norway,  people  believed  that  if  the  plant  was  laid  under 
the  pillow  for  the  night,  the  girls  would  dream  of  their  coming  husband  (NFS 

Manum).  Children  in  Dalsf  jord  (Volda,  W  Norway)  believed  that  finding  much 
P  vulgaris  meant  they  would  recover  all  their  sheep  when  the  pasture  season 
was  over  in  the  autumn  (Hoeg  1974:492). 

Children's  games 
Pinguicula  vulgarisis  hardly  an  attractive  plant  for  children,  though  it  may  at 

least  arouse  their  curiosity.  The  only  record  of  any  use  in  children's  games  de- 
rive from  the  island  of  Seiland  in  Fmnmark,  N  Norway:  "As  children  we  used 

the  rosette  as  soap.  It  was  somewhat  slippery  and  slimy  and  felt  like  handling 

soap."  (EBATA  2005:2). 

Use  in  dairy  products 

According  to  widespread  lore  in  Norway,  the  leaves  of  P  vulgaris  were  used  to 
treat  milk,  which  although  turning  sour,  would  still  retain  a  better  taste  than  if 
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left  untreated,  and  also  gain  a  desired  "thick"  quality.  (Bergsaker  1982;  Grude 
1945:106;  Hovdhaugen  1971:34;  Sandvik  1991;  Schiibeler  1888:185;  records  in 
NEG,  NFS,  and  NOS).  Hoeg  (1974:490)  collected  information  on  such  use  from 

83  municipalities  in  Norway.  However,  descriptions  of  the  actual  process  of  pre- 
paring such  milk  differ  widely  in  folk  tradition,  as  do  the  ascribed  qualities  or 

characteristics  of  the  product.  Several  aspects  need  to  be  clarified:  how 

"tettemelk"  was  made,  the  product  and  its  characteristics,  why  it  was  made, 
and,  finally,  geographical  distribution  and  time-line. 

Preparation 

"Thickened"  milk  could  be  made  in  several  different  ways.  Most  frequently,  it 
was  made  by  adding  a  small  amount  of  tette  or  rennet,  of  ten  just  a  spoonful,  as 
a  starter  culture.  This  tette  could,  however,  derive  from  various  sources.  At  least 

in  the  19th  and  20th  century,  rennet  from  the  belly  of  slaughtered  calves  was 
the  most  frequently  used  source  of  rennet  in  Norwegian  peasant  societies.  It 

contains  a  proteolytic  enzyme  and  various  milk  bacteria,  and  its  ability  to  pro- 
duce curdled  milk  is  well  documented  (cf.  Wix  1995, 1996). 

Contrary  to  this,  the  effect  of  tette  made  from  Pinguicula  vulgaris  is  disputed. 

Ramus  (1715:270),  Gunnerus  (1772),  Tonning  (1773)  and  other  18th  century  au- 
thors found  no  reason  to  doubt  that  tettegress  could  be  used  to  prepare  thickened 

milk.  An  early  account  is  found  in  the  1756  diary  of  Hans  Strom,  in  a  section  de- 
taihng  the  plant  lore  of  Kvamsoya  in  Sande,  More  og  Romsdal,  W  Norway: 

"This  herb  is  also  placed  m  the  milk  which  by  this  shall  gain  a  fine  taste,  or 

perhaps  become  thicker."  (Strom  1756:fol.  66a,  cited  from  Standal  et  al.  1997:143). 
In  his  Flora  norvegica,  also  a  rich  source  of  plant-lore,  Gunnerus  (1772:20) 

included  only  a  very  short  note  on  the  ethnobotany  of  P.  vulgaris:  "Norv.  Joette- 
Grcess  (qvia  adhibetur  lacti  hyperboreo  parando)."  A  much  more  detailed  ac- 

count of  the  way  tettemelk  was  prepared  is  found  in  his  1774  treatise  on  dairy 
products  in  Norway: 

"Thick  sour  milk  is  much  used  for  food  m  Norway,  and  when  prepared  for 

this  purpose,  one  mostly  uses  Jcette"  (...)  "to  make  it  thick,  by  which  it  acquires 
a  better  taste.  For  Toette  is  used  the  well-known,  so-called  TcEtte-Grces 
{Fxngvicula  vulgaris),  of  which  the  leaves  are  put  in  a  dish  of  fresh  milk,  which 
thereafter  thickens  and  becomes  so  sticky,  that  it  may  be  drawn  out  in  long 

threads.  Subsequently,  this  Taette  will  pass  its  quality  on  to  other  milk,  into 

which  a  spoonful  is  mixed,  just  as  has  already  been  noted  by  Mr.  von  Linne  in 
his  Flora  lapponica  n.  XI p.  10.  litt.  3.  de  lade  compacto  hyperboreo;  and  this  thick 
milk,  which  in  this  way  passes  on  to  further  milk,  into  which  it  is  mixed,  the 

same  character,  has  from  this  property  acquired  the  name:  Txtte-Melk." 
(Gunnerus  1774:142-143). 

Tonning  (1773)  added  some  interesting  details,  including  observations  on 
the  time  of  year  for  such  practice,  and  the  supposed  economic  benefits: 



2262  BRIT.ORG/SIDA  21(4) 

"In  some  places  in  Norway,  when  the  summer  is  at  its  warmest,  and  the 
milk  will  not  easily  curdle,  but  rather  usually  becomes  sour  too  quickly,  the 

peasant  wives  places  the  fat  and  sHmy  leaves  ot  this  herb  in  the  sieve,  through 

which  the  Iresh  milk  is  passed,  which  in  two  or  three  days  gives  the  so-called 

Tst-Melk  {Lac  hyperhoreum).  This  kind  of  milk,  which  thereby  becomes  so 
thick  and  viscous,  that  it  may  be  drawn  out  in  long  strings,  is  very  economic  in 

numerous  rural  households,  since  it  may  be  mixed  either  with  fresh  milk,  or 

with  water,  and  thereby  greatly  increased  [in  quantity]." ...  "Such  Toct-Mclk  is 

not  known  to  be  used  in  other  places  than  in  Norway  and  Sweden."  (Tonning 
1773:4-5). 

At  Gudbrandsdalen  in  SE  Norway,  Hiorthoy  (1785)  recorded  the  following 

procedure: 

"This  grass  is  collected  and  placed  m  the  milk  vessels,  so  that  the  milk 
should  more  rapidly  curdle  and  become  thick.  A  spoonful  of  such  milk  is  sub- 

sequently used  tor  other  milk  vessels,  since  it  has  the  same  effect  as  the  grass 

itself"  li.e.,  served  as  a  starter  culture]  (Hiorthoy  1785:99). 
Klonteig  (2000)  provides  a  detailed  account  of  the  procedure  used  at  Tinn 

in  Telcmark,  SE  Norway  He  also  noted  that  P  vulgaris  had  to  be  collected  in 

spring,  while  it  was  growing. 

"They  rubbed  clean  wooden  cups,  troughs  or  buckets  with  this  leaf  rosette 
[of  P  vii  Igaris].  Then  they  poured  fresh  milk  into  the  cup.  It  is  left  standing  until 

the  milk  thickens  and  gets  suitably  sour  It  should  not  be  left  standing  for  so 

long  that  the  milk  could  be  drawn  out  as  long  threads.  The  tcttc  fungus  [sic] 

prevented  the  milk  from  getting  mouldy  or  rotten,  so  that  it  stayed  fresh  for  a 

long  time."  (Klonteig  2000:43;  further  comment  on  the  time  of  year  p.  78). 
Related  procedures,  i.e.  sieving  Iresh  milk  through  Pinguicula  leaves,  or 

pouring  milk  into  a  container  with  such  leaves,  are  frequently  mentioned  in 

folkloristic  and  ethnobotanical  literature.  Evjen  (1986:63)  claimed  that  at  least 

locally  in  Trondelag,  the  plant  part  used  was  the  crushed  roots,  not  the  leeives. 

A  record  from  Jolster  m  Sogn  og  Fjordane,  W  Norway,  confirms  that  the  roots 

were  sometimes  included,  and  provides  some  additional  details  on  the  collec- 
tion of  plant  material: 

"They  put  their  fingers  down  at  the  plant  [base],  below  the  root,  and  then 
extracted  both  the  root  and  the  plant,  washed  it  and  put  it  at  the  bottom  of  the 

container"  (NEG  69:14.362) 
In  most  cases,  only  the  leaves  were  used.  Some  specify  that  they  had  to  be 

thoroughly  cleaned,  others  that  washing  the  plant  should  be  avoided,  as  re- 
corded in  Kvsenangen,  Troms  (N  Norway): 

"At  Valan,  two  old  lemalcs  told  me  that  one  had  used  tettegres  (...)  to  make 
rennet.  When  using  the  plant,  it  should  not  be  v^'ashed.  The  root  was  cut  off  and 

insects  stuck  in  the  slime  were  removed;  the  rennet  was  in  the  slime."  (NEG 
69:20974) 
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It  should  be  noted  that  almost  all  ethnobotanical  traditions  included  here 

apply  to  the  Norwegian  majority  population,  livmg  in  what  was  traditionally 

a  faring  society  Sorensen  &  Olsen  (1981:28-29)  mention  similar  use  of  P  vul- 
garis as  a  substitute  rennet  among  the  Finnish  ethnic  minority  of  SE  Norway 

also  with  an  agriculture-based  way  of  living.  Contrary  to  this,  Pinguicu  la  plays 

a  minor  role  in  Sami  ethnobotany  Those  that  were  involved  in  traditional  rein- 
deer herding  would  have  little  use  for  it  (except  to  treat  sore  teat  m  reindeer); 

the  fat  reindeer  milk  hardly  needs  rennet  to  become  thick,  although  Angelica 

archangelica  L.  was  often  added,  according  to  some  authors  (e.g.  Kuoljok  1971:58) 
as  a  kind  of  rennet.  A  single  example  of  Sami  use  of  Pinguicula  vulgaris  as  a 

rennet  substitute  may  be  quoted,  from  Seiland  at  the  coast  of  Fmnmark,  N  Nor- 

way where  people  based  their  living  on  fisheries  and  small-scale  agriculture. 

Referring  to  the  1950's  or  later,  its  use  was  described  as  follows: 
"We  collected  these  stars  [the  leaves],  washed  them,  and  poured  warm,  fresh 

milk  over  them.  It  was  left  standing  for  a  day  or  so,  and  then  it  became  thick- 
ened milk."  "It  was  like  a  pudding  m  the  bowl.  When  you  took  a  spoonful,  the 

hole  remained."  Only  fresh  milk  was  considered  suitable:  "When  they  ceased 
having  cows,  they  tried  with  milk  they  had  bought.  But  it  did  not  work,  (...)  it 

did  not  turn  into  true  thickened  milk."  (EBATA  2001:1) 
A  frequently  used,  alternative  source  of  rennet  in  Norwegian  folk  tradition 

was  terrestrial  snails,  e.g.  the  large,  black  Arion  ater  L.,  and,  according  to  the 

descriptions  given,  several  other  species  as  well.  Accordingly  such  snails  were 

known  as  tetteguhhe  ("thickening  old  man")  or  similar  terms  (numerous  records 
in  NEG  79);  identical  names  have  been  recorded  for  Pinguicula  vulgaris  (Table 

1).  Hoeg  (1974:490)  commented  on  this  tradition,  but  expressed  some  doubt  if 
snails  had  really  been  used  in  milk.  Such  use  is,  however,  well  documented  from 

the  western,  central  and  northerns  parts  of  Norway  (Aim  1983:393, 1985:41-42; 
Bjorndal  1949:121;  Blix  1971;  Evjen  1986;  Fjellstad  1966:171;  Hovdhaugen  1971:34; 
Weissth  1990;  NFS  Gade-Gron  150;  numerous  records  m  NEG).  At  least  in  the 

north,  this  tradition  survived  well  into  the  20th  century  In  Troms,  I  have  re- 
peatedly been  told  the  names  of  persons  who  had  used  snails  for  this  purpose 

(e.g.  EBATA  1978:26, 2005:45).  My  own  mother  had  been  served  tettemelkin  her 

youth,  but  did  not  like  it,  m  particular  because  one-according  to  local  lore- 
could  get  an  unpleasant  surprise  when  the  bottom  of  the  bucket  became  vis- 

ible. Leaves  of  Pinguicula  were  not  objected  to  by  anyone,  but  snails  certainly 
were.  In  some  cases,  snails  may  have  been  more  commonly  used  than  Pinguicula, 

leading  to  a  folk  belief  that  the  effect  of  the  latter  was  due  to  snails  having  rested 
on  the  leaves,  depositing  shme  (Aim  1983:393).  In  More  og  Romsdal,  W  Norway 

snails  were  considered  the  "very  best"  source  of  tette  (Bjorndal  1949:121).  A  few 
records  also  show  that  such  use  was  known,  at  least  locally  by  the  Finnish  and 

Sami  ethnic  minorities,  e.g.  at  Porsanger  m  Finnmark,  N  Norway  (EBATA  1992:11). 

The  note  of  Bjorndal  (1949)  is  interesting  m  specifying  that  three  different 
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kinds  of  rennet  were  used  at  Hareid  m  More  og  Romsdal  (W  Norway)— and  that 
an  apotropaic  precaution  was  added  when  preparing  the  milk: 

"(...)  to  get  thickened  milk,  they  either  used  rennet  from  previously  prepared 
thickened  milk,  or  tettegras(Pinguicula  vulgaris),  or,  the  very  best:  an  ordinary 
black  snail.  The  rennet  should  be  applied  to  the  bottom  of  the  bucket  with  the 

fingers,  not  with  a  spoon  or  other  utensils,  and  always  in  the  shape  of  a  cross.  If 

snails  were  used,  they  were  first  wrapped  in  linen  towels  and  then  placed  two 

by  two  as  a  cross.  This  was  done  to  ward  off  evil."  (Bjorndal  1949:121). 

The  product  and  its  characteristics 

Pingwicula-based  thickened  milk  was  usually  made  from  fresh  milk,  without 
heating  or  boiling  it.  When  tcttc  had  been  added  to  the  milk,  the  mixture  was 

stored  in  a  modestly  warm  place,  often  on  a  special  shelf.  It  should  not  be  too 

warm,  in  which  case  the  product  would  turn  sour,  nor  too  cold.  The  final  prod- 
uct, i.e.  fine  tettemelh  (thickened  milk),  should  be  fresh,  not  very  sour,  taste  well, 

and  be  so  viscous  that  it  formed  a  rope  from  the  spoon  when  retrieved  from  the 

container  (Jseger-Leirvik  1959).  Though  descriptions  of  tettemelk  vary,  most  (e.g. 
Sorensen  &  01senl981:29;  Sortdal  1981;  NFS  Manum)  agree  that  it  was  more  vis- 

cous or  ropy  than  milk  made  from  ordinary  rennet. 
As  to  the  rennet  or  tette  itself,  whether  derived  from  calves  or  from  Pin- 

guicula.  people  knew  that  it  could  be  stored  for  long  periods.  Weisaeth  (1990:78) 

noted  that  people  at  a  farm  m  Trondelag  had  kept  the  same  culture  for  more 

than  40  years.  His  experiments  also  showed  that  tette  made  from  P  vulgaris 
was  robust,  and  could  be  stored  in  frozen  condition.  More  frequently,  tette  was 
stored  m  a  desiccated  form  (Loras  1978:8),  e.g.  by  letting  it  dry  in  a  glazed  cup 

(J^ger-Leirvik  1959:46),  m  a  towel  (Storen  1919),  in  a  wooden  container  (Weisseth 
1990:76),  or  on  a  piece  of  wood,  which  was  put  in  a  bag  and  placed  in  the  food 
stores  (Ambjorgrud  et  a\.  1965).  When  needed  again,  it  was  soaked  in  fresh  milk 
or  in  a  mixture  of  warm  water  and  fresh  milk  (Wersseth  1990:76). 

Why  was  it  made? 

In  the  old  Norwegian  society,  milk  often  formed  a  large  part  of  the  diet.  It  could 
be  the  major  constituent  of  several  daily  meals,  especially  in  inland  areas,  less  so 

at  the  coast  (Gron  1942:82).  In  addition  to  the  culinary  aspects  noted  above,  there 

were  two  main  reasons  for  preparing  tetteme//?— related  to  economy  and  storage. 
In  the  past,  fresh  or  sweet  milk  was  little  used  in  Norway  (Gron  1942:83; 

Opedal  1940:55).  Cream  was  usually  removed  to  make  butter,  most  of  which 

was  sold  to  allow  some  cash  income.  Tettemelk  could  be  prepared  from  both 
full  and  skimmed  milk.  In  both  cases,  the  milk  sugars  (lactose)  were  transformed 

to  milk  acid  (Weisseth  1990:83).  Due  to  its  thick  character,  tettemelk  had  a  greater 
abihty  to  make  people  feel  well  fed  (Loras  1978:7).  It  could  also  be  mixed  with 
water  and  consumed  as  a  drink  to  quench  thirst. 
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In  the  past  subsistence  economy,  cattle  were  frequently  inadequately  fed 

during  the  winter,  especially  towards  spring  as  fodder  stores  ran  out.  As  a  re- 
sult, cows  would  only  produce  milk  for  a  restricted  period  of  year,  mainly  in 

summer  (Jseger-Leirvik  1959:46).  Preparing  curdled  milk  was  important  m 

terms  of  allowing  milk  products  to  be  stored.  The  various  "thickened"  milk  prod- 
ucts (bearing  a  wide  variety  of  vernacular  names  in  Norwegian)  could  easily 

be  stored  for  a  long  time,  depending  on  storage  conditions  and  the  time  of  year 
Storing  for  weeks,  months  or  half  a  year  or  more  is  frequently  mentioned  in  the 

NEG  records.  Jseger-Leirvik  (1959:47)  made  a  much  more  modest  claim,  that 
tettemelk  could  be  stored  for  about  one  week. 

Rennet  was  also  used  to  prepare  kjelhrmelk,  i.e.  "cellar  milk,"  which  could 
be  stored  for  several  months  in  summer  (Gron  1942:84).  Freshly  sieved,  warm 
milk  was  mixed  and  boiled  with  1/3  of  water,  cooled  to  body  temperature,  and 

transferred  to  a  barrel  with  rennet.  This  procedure  was  repeated  daily  until  the 
barrel  was  full.  The  mixture  was  stirred  frequently,  until  turning  sour  Only 

skimmed  milk  was  used  (Storen  1919).  Contrary  to  tettemelk,  "cellar  milk"  was 
boiled  before  transfer  to  the  buckets  where  it  was  stored  (Weisseth  1990:78).  The 

product  could  be  stored  for  about  one  year  (Gron  1942:84;  Olsen-Sopp  1912).  In 
parts  of  Norway,  large  containers  of  milk  prepared  in  this  way  were  stored  for 
winter  use,  e.g.  in  wooden  buckets  holding  up  to  300  litres  at  Malselv  in  Troms, 
N  Norway  (Salter  1926:234). 

Geographical  distribution  and  time-line 

Utilization  of  Pinguicula  vulgaris  as  a  rennet  substitute— and  vernacular  names 
that  suggest  such  use  (Table  1)— are  known  from  most  of  Norway,  including 
0stlandet/SE  Norway  (Fjellstad  1966:171;  Flatin  1918:56;  Hagen  1950:281; 
Halvorsen  1988:198;  Kirkevoll  1940:174;  NFS  Manum),  Vestlandet/W  Norway 

(Aasen  1860:10;  Arentz  1802:87;  Bjorndal  1949:121;  Lundberg  1998:253-254;  Skre 
&  Skre  1974:53;  Strom  1762:111-112;  NFS  Manum),  Trondelag  (Evjen  1986:63; 

Weisseth  1990:84;  NFS  Manum)  and  North  Norway  (Aim  1983:393;  Blix  1971:218- 

219;Jenssen  1982:44;  Solvang  1924:28;  Strompdal  1938:73;  NFS  Manum);  numer- 
ous records  in  Hoeg  1974  and  NEG  may  be  added  to  this  list. 

Preparation  of  tettemelk  with  P.  vulgaris  seems  to  have  survived  longer  in 
the  central  and  northern  parts  of  Norway  than  in  the  south.  In  the  latter  area, 
such  use  may  have  been  uncommon  already  in  the  19th  century.  In  his  large 

Norwegian  dictionary,  the  linguist  Ivar  Aasen  explained  tettegras  as  "A  herb, 
which  was  previously  used  to  make  Tette"'  (Aasen  1873;  cf .  Gron  1942:83).  Con- 

trary to  this,  some  of  those  who  contributed  to  the  NEG  records,  mostly  in  1959- 
1960,  had  first-hand  experience  of  such  use.  In  fact,  tettemelk  may  still  be  used 
in  parts  of  Norway  According  to  Weisaeth  (1990:78)  it  was  in  daily  use  at  some 
farms  in  Trondelag,  Central  Norway  in  the  late  1980s.  Thickened  milk  based 

on  P.  vulgaris  is  now  marketed  as  a  commercial  product  by  a  dairy  at  Roros  in 
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S0r-Tr0ndelag,  Central  Norway  (Ola  Arvid  Feragen,  pers.  comin.  2005),  avail- 
able throughout  Norway. 

Although  common,  the  practice  of  usmg  Pinguicula  vulgaris  as  a  substi^ 
tute  rennet  was  not  universally  known.  From  Telemark  in  SE  Norway,  Wille 

(1786:122)  noted  that  it  was  "used  here  only  very  rarely  instead  of  rennet."  At 
Krodsherad  in  Buskerud,  SE  Norway,  Morch  (1976:993)  noted  that  "Ystegra.s 
(tcttegras)  is  not  known  to  have  been  used  for  makmg  thickened  milk." 

As  an  alternative  UiPinguicula  vulgari.s,  a  few  sources  mention  similar  use 

of  Drosera  leaves,  e.g.  in  Rogaland  (NOS)  and  Trondelag  (Weisseth  1990).  Hocg 

(1974)  docs  not  mention  such  use  of  Drosera  species,  but  he  recorded  some  ver- 
nacular names,  similar  to  the  most  frequent  ones  for  Pinguicula  vulgaris,  that 

would  suggest  it. 

The  effecl  on  milk:  folk  belief  or  reality? 

In  the  early  20th  century,  Olsen-Sopp  (1912)  carried  out  an  experimental  study 
ol  (cttemelk  and  how  it  could  be  made.  According  to  him,  Pinguicula-bdscd 
cultures  failed  to  produce  true  thickened  milk.  The  product  did  have  a  ropy 
character,  but  an  evil  smell.  Nilsson  (1950),  who  carried  out  a  microbiological 

study  in  Sweden,  came  to  similar  conclusions.  Experiments  at  a  dairy  labora- 
tory in  Rogaland  (SW  Norway)  in  the  1970s  also  failed  to  produce  a  satisfying 

product  (Bergsaker  1982).  Ambjorgrud  et  a  I.  (1965)  considered  the  effect  of  Pi  n- 
guiiula  to  be  little  more  than  inere  superstition.  Loras  (1978),  in  her  thesis  on 

dairy  products,  carried  out  new  experiments  with  Pinguicula  vulgaris  as  a 
source  ol  rennet,  but  concluded  that  it  was  useless. 

On  the  other  hand,  it  is  easily  proven  that  sieving  milk  through  Pinguicula 
leaves  gives  it  a  ropy  character,  instantly  yielding  at  least  a  small  amount  of  a 

highly  viscous,  jelly-like  product.  According  to  my  own  experiments,  this  works 
even  with  pasteurised  milk,  but  yields  only  a  small  amount,  whereas  Weisseth 

(1990:80)  succeeded  only  with  fresh  milk.  Several  informants  cited  in  Hoeg 
(1974)  noted  that  one  should  use  fresh,  still  warm  milk  directly  from  the  cow. 

Even  in  ethnobotanical  literature,  the  effect  of  P  vulgaris  on  milk  is  dis- 
puted. Idocg  (1974:490)  suggested  that  it  was  nothing  but  an  example  of  the 

doctrine  of  signatures,  i.e.  that  people  inferred  the  alleged  ability  to  make  milk 

"thick"  from  the  fat  leaves  of  Pinguicula.  This  was  refuted  by  Weisa?th  (1990), 
based  both  on  his  own  experiments  and  20th  century  tradition  in  his  home 

district  of  Trondelag,  Central  Norway.  According  to  him,  Pinguicula  could  in- 
deed be  used  to  make  thickened  milk.  In  his  experiment,  10-15  fresh  leaves  of 

Pinguicula  sufficed  to  turn  one  litre  of  sweet  milk  into  "a  fine  and  good,  thick 
tcttemelk'  (Weisseth  1990:76).  In  Sweden,  Larsson  (1988)  claimed  to  have  suc- 

ceeded m  using  a  Pinguicu/ti-based  culture,  but  no  details  are  given  on  the  pro- 
cedure; some  data  are  provided  by  Aim  and  Larsson  (198.3). 

Until  recently,  however,  documentation  m  terms  of  milk  characteristics. 
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chemistry  and  the  bacteria  involved  has  been  weak.  A  recent  study  by  Haug 

(1996)  succeeded  in  producing  thickened  milk  using  Pinguicula  vulgaris.  An 
excellent  culture  was  derived  from  plant  material  collected  at  Tromso.  And  old 

rennet  culture  from  Roros  in  Central  Norway,  supposedly  originally  from  Pin- 
guicula vulgaris,  also  yielded  a  satisfying  product.  Both  these  cultures  contained 

strains  of  Lactococcus  lactis  subsp.  cremoris  and  Leuconostoc  mesenteroides 

subsp.  dextranicum.  However,  plant  material  iPinguicula  leaves)  from  three 
other  Norwegian  sites  failed  to  yield  thickened  milk.  Haug  (1996)  suggested  that 
the  leaves  had  been  collected  too  late  m  the  season,  since  some  ethnobotanical 

records  cited  by  Hoeg  (1974)  indicated  that  plants  should  preferably  be  collected 

early  in  the  season,  while  they  were  growing.  This  is  partly  contradicted  by  the 
success  of  the  Tromso  material,  which  was  collected  in  late  summer  (August). 

At  present,  knowledge  of  bacteria  present  on  Pinguicula  leaves  is  limited,  and 
it  is  certainly  possible  that  only  some  plants  house  species  and  strains  suitable 

for  rennet.  This  would  explain  some  of  the  past  confusion  as  to  whether  Pin- 
guicula works  or  not-and  the  wide  range  of  results  obtained,  from  complete 

failures  to  excellent  cultures. 

Comparison  with  the  use  of  Pinguicula  vulgaris  in  other  areas 

Pinguicula  vulgaris  is  widely  distributed  m  the  northern  hemisphere,  includ- 
ing Europe  and  the  northern  parts  of  North  America,  but  absent  in  most  of 

Asia  (Hulten  &  Fries  1986).  Despite  this,  it  plays  a  much  more  prominent  role 
m  folk  tradition  in  the  Old  than  the  New  World.  Vernacular  names  reflecting 

Its  fat,  slimy  leaves  are  widely  distributed  in  Europe,  e.g.  in  Italy  the  Nether- 
lands, and  in  the  German-speaking  countries  (Brondegaard  1951:958;  Marzell 

1977:762-763;  Schiibeler  1888:185),  and  m  much  of  NW  Europe.  Very  little  in- 
formation on  any  use  of  Pinguicula  species  is  available  from  North  America. 

Eor  P.  vulgaris,  Moerman  (1998:403)  only  notes  that  the  Owekeeno  of  Canada 

kept  dried  roots  as  a  good  luck  charm.  Such  use  is  also  known  from  Europe.  In 
Scotland,  the  plant  had  some  reputation  as  an  apotropaic,  protecting  cows  and 
milk  from  witches  and  other  evil  influences  (Darwin  1996:128;  Grigson  1955:312; 

Milliken  &  Bridgewater  2004:163-164;  Vickery  1995:56). 
Just  as  in  Norway,  the  leaves  of  P.  vu  Igans  have  been  used  to  cure  wounds  in 

other  parts  of  Europe,  e.g.  in  Germany  and  Great  Britain;  other  Pinguicula  spe- 
cies were  used  for  the  same  purpose  m  Spam  (Brondegaard  1961:959;  Grigson 

1955:312-313). 
As  noted  above,  the  main  use  of  P  vulgaris  m  folk  veterinary  medicine  m 

Norway  was  to  treat  sore  teat.  This  cure  is  also  known  from  the  Great  Britain 

(Allen  &  Hatfield  2004;  Grigson  1955)  and  the  Alps,  where  Bauhinus  (1650-51) 
noted  that  herdsmen  used  it  for  the  same  purpose.  The  belief  that  P.  vulgaris 
could  cause  harm  to  livestock,  known  from  parts  of  Norway  was  widespread 

in  Sweden  (Larsson  1988,  map  26),  and  is  also  known  from  Erance  (Brondegaard 



2268  BRIT.ORG/SIDA  21(4) 

1951:958)  and  Great  Britain  (Grigson  1955:312).  In  Scotland,  it  was  considered  to 

make  the  milk  of  grazing  cows  disagreeable  and  stringy,  and  was  reputed  to 

cause  disease,  e.g.  liver  fluke  infestation,  in  sheep  (Milliken  &  Bridgewater 
2004:66, 122, 248). 

Thickened  milk  has  been  much  used  in  Eurasia,  especially  in  alpine  areas 

where  summer  farms  or  transhumance  prevailed  (Rank  1971).  Before  the  ad- 
vent of  refrigerators  and  other  modern  technology,  it  was  an  important  way  of 

storing  milk.  Vernacular  names  and  other  traditions  suggesting  the  use  of  P 

vulgaris  as  a  rennet  substitute  are  widely  distributed  in  Europe,  especially  in 
the  NW,  including  Norway,  Sweden  (Earsson  1988).  and  Great  Britain  (Grigson 

1955:312).  Numerous  Swedish  sources  mention  such  use,  including  Linnaeus 

(1737:10),  who  provided  a  detailed  description  of  its  use  among  Swedish  set- 

tlers in  the  country's  northern  part.  Vernacular  names  suggesting  use  in  dairy 
products  are  also  known  from  the  Faroes  (Brondegaard  1971:80;  Svabo  1959:156) 
and  in  Iceland  (Brondegaard  1971:80;  Hjaltalin  1839;  Mohr  1786;  Nilsson  1988:155; 

Olsson  1961:118-119;  Schubeler  1888:185),  both  areas  largely  settled  by  people  of 
Norwegian  ethnic  origin.  Some  vernacular  names  recorded  in  Scotland,  e.g.  on 
Orkney  and  the  Shetland  islands,  may  derive  from  Norse  settlers,  but  other  Scots 
and  Gaelic  names  suggest  that  the  tradition  was  known  to  the  Scots  as  well.  P 
vu  Igaris  was  used  as  rennet  for  cheese  in  Lanarkshire  (Darwin  1996:128;  Milliken 

&  Bridgewater  2004:65;  Vickery  1995:56).  A  few  names  of  similar  origin  are 
known  in  the  German,  French  and  Finnish  languages  (Brondegaard  1971:80, 
Rank  1960:60).  Marzell  (1977:766)  mentioned  the  use  of  Pinguicula  as  a  rennet 
substitute  from  Karnten  in  Austria. 

In  summary,  numerous  authors  have  carried  out  experiments  with  Pin- 
guicula  vulgaris  in  milk,  with  widely  different  results.  Experiments  and  folk 

tradition  agree  that  the  leaves  (or  their  proteolytic  enzymes)  do  have  some  ef- 
fect on  milk;  i.e.  by  making  it  stringy  Most  laboratory  (e.g.  Loras  1978;  Nilsson 

1950;  Nilsson  &  Nilsson  1958;  Olsen-Sopp  1912)  experiments  with  Pinguicula 
have  fai  led  to  produce  thickened  milk,  at  least  of  a  quality  suitable  for  food  and 

storage,  and  Rank  (1960)  suggested  the  folk  use  of— or  belief  in— Pinguicula  vul- 
garis as  a  substitute  for  rennet  was  an  example  of  similarity  magic,  based  on  a 

comparison  of  the  viscous,  thickened  milk  and  the  slimy  leaves  of  the  plant. 
The  recent  study  of  Haug  (1996)  convincingly  demonstrated  that  P  vulgaris 

maybe  used  to  make  thickened  milk,  but  also  that  some  Pinguicu/a-based  cul- 
tures failed  to  do  so.  This  may  explain  some  of  the  past  confusion  as  to  whether 

Pinguicula  works  or  not. 
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NOTES  ON  LOUISIANA  BOTANY  AND  BOTANISTS,  1718-1975 

Joseph  A.  Ewan 
Edited  by  Steven  P.  Darwin 

Department  of  Ecology  and  Evolutionary  Biology 
Tulane  University 

New  Orleans,  Louisiana  701 18-5698,  U.S.A. 

Editor's  note -The  present  paper  was  written  ca,  1992  while  the  author,  formerly  at  Tulane  Univer- 
sity, was  Research  Associate  at  the  Missouri  Botanical  Garden.  St.  Louis.  It  was  intended  for  a  volume 

of  essays  honoring  botanical  artist  Margaret  Stones,  but  the  collection  was  never  published  and  the 

manuscript  was  abandoned.  Before  the  intended  submission,  Ewan  asked  me  to  make  corrections 

and  suggest  modifications,  which  I  did.  With  those  few  and  minor  changes  made,  Ewans  notes  on 

Louisiana's  botanical  history  seemed  to  me  well  worthy  of  publication  as  a  stand-alone  contribu- 

tion. For  Joseph  A.  Ewan  (1909-1999)  see  AS,  Bradburn,  Sida  19:219-222  (2000);  L.J.  Dorr  Taxon  49T07- 
111  (2000);  C.  Wolf,  Plant  Sci.Bull.  46:14  (2000).  For  Ewan  bibliography,  see  LJ.  Dorr  and  D,  Holland, 

Arch.  Natl  Hist.  27:307-334  (2000),  1  thank  A.S.  Bradburn,  LJ,  Dorr,  E.G.  Sundell,  and  J.W.  Thieret  for 

reviewing  the  manuscript  and  offering  valuable  suggestions. 

A  concern  lor  history  has  always  been  regarded  as  a  mark  ot  a  civilized  man. He  who  knows 

only  his  own  generation  remains  always  a  child. 

—  These  two  maxima,  the  first  from  historian  Louis  B.  Wright,  the  second  irom  college 

president  George  Norlin,  read  from  sides  of  the  same  coin:  perception  comes  Irom  perspective 

and  from  the  wide-angled  lens  ol  history. 

We  review  the  lives  and  botany  of  a  select  few  of  Louisiana's  naturalists- 
artists-collectors  who  have  left  records,  sometimes  only  sketchily,  in  books,  letters, 

and  dried  plant  specimens  from  1718  to  1975.  This  essay  is  only  an  introduction 

to  the  history  of  botanical  exploration  in  the  state.  Well-known  figures  are 
mentioned,  but  barely  remembered  persons  will  be  particulariy  noticed  on  the 

premise  that  search  warrants  may  be  posted.  My  annotated  Bibliography  ojLoui- 
siana  botany,  hsting  384  entries  to  the  year  1950,  is  the  base  of  this  review. '  A 
supplement  to  the  bibliography  by  Eric  Sundell  brought  the  coverage  to  1975 
with  an  additional  433  titles,  chiefly  of  recent  taxonomic  revisions. 

The  first  naturahst  to  visit  Louisiana  was  Antoine  Simon  Le  Page  du  Pratz, 

who  as  a  traveling  architect  and  engineer  observed  the  flora  and  fauna.-^  He 

arrived  25  August  1718  reporting  that  New  Orleans  existed  "only  in  name." 
Though  du  Pratz  died  in  1775,  in  a  real  sense  I  met  him  through  the  enthusiasm 

of  Stanley  Clisby  Arthur  and  his  bookseller,  Joseph  Harmanson,  by  the  publi- 
cation of  a  composite  altered  English  translation  of  du  Pratzs  Hi,s[ory  o/Louisi- 

ana  based  on  the  London  edition.  This  New  Orleans  imprint  of  1947,  impor- 
tant for  its  annotations  and  a  topical  index,  had  a  press  run  ot  only  600  copies. 

Du  Pratz  had  gathered  notes  of  plant  and  animal  names  and  uses  from  his  early 
contacts  with  his  slave  girl  of  the  Chitimache  tribe,  purchased  soon  after  his 
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arrival.  Louisiana  natural  history  began  when  she  whacked  an  alhgator  on  the 
snout  as  it  approached  his  campfire.  From  crocodiles  to  cockroaches,  which  he 

remarked  are  relished  by  house  cats,  his  narrative  is  interesting.  Five  chapters 
report  on  forest  trees  and  other  botanical  subjects.  Although  he  mentions  about 

I  ii  ty  trees,  no  specimens  collected  by  him  are  known.  He  noticed  mangroves  as 

he  entered  the  delta,  ̂   stating  that  they  were  "very  common  all  over  America."  If 
you  believe  you  know  our  flora,  try  identifying  every  tree  in  du  Pratzs  forest. 

Benjamin  Smith  Barton,  Philadelphia  naturalist-physician,  loaned  his  copy 
ol  du  Pratzs  "Louisiana"  to  Meriwether  Lewis  in  1803.  Lewis  returned  the  book 

four  years  later  after  its  trip  to  Oregon.  '^  Du  Pratz  stayed  in  Louisiana  sixteen 
years,  sometime  on  the  Bayou  St.  John,  at  an  Indian  village  above  New  Orieans, 
and  at  Natchez.  Llis  Hisioi  re  was  written  from  memory  after  his  return  to  France. 

Opinions  differ:  biohistorian  Elliot  Coues,  though  he  edited  Lewis  and  Clark's 
travels  and  others,  did  not  produce  an  annotated  edition.  Coues  concluded  du 

Pratzs  "matter  is  very  wild  and  of  no  account." '^  I  suggest  his  is  a  clue  book,  to  be verified. 

Perhaps  the  best  known  of  early  French  travelers  on  the  Mississippi  River 

was  Pierre  Charlevoix  (1682-1761), ''Jesuit  missionary-historian  whose  visit  m 
1720  was  first  published  in  1744,  but  not  Fnglished  until  John  Shea  published 
its  six  volumes  between  1866  and  1872.  Charlevoix  cited  black  vomit.  Ilex 

vomitoria,  cassina,''  then  known  by  the  Indian  name  apalachina,  which  altered 
into  Apalachicola,  the  present  Florida  river  and  town.  Understandably  it  was 
plants  then  used  by  Man,  black  vomit,  sweet  gum,  and  wax  myrtle,  that  entered 

Charlevoix's  text.^ 
Before  plants  were  collected  and  kept  in  cabinets,  they  were  more  or  less 

carefully  observed.  From  this  description  what  do  you  suggest  was  Bossu's  plant: 
"a  tree  that  grows  in  Louisiana  that  bears  a  fruit  similar  to  a  banana  that  the 
natives  call  has'^cminier.  Savages  cover  their  cabins  with  the  bark  and  also  use 

it  to  make  little  boxes  called  cassot,  in  which  to  put  fruits.""'  Bossu  also  says  the 
bark  was  used  to  make  a  trumpet.  What  tree  was  it?  A.si mi na?  Jean-Bernard 

Bossu  (1720-1792),  son  of  a  surgeon,  was  in  wars  in  Italy  moved  to  the  marines, 
left  for  Louisiana  in  1750  but  then  was  assigned  to  Illinois  country  He  lived 
with  the  Akancas  or  Quapaw  Indians  near  the  mouth  of  the  Arkansas  River, 
staying  there  for  seven  years.  Bossu  returned  to  Louisiana  m  1758,  then  for  a 

third  time  as  a  private  citizen,  1770-1771. 
The  early  travels  of  Bossu  were  first  translated  into  English  by  a  German, 

Johann  Reinhold  Forster,'^''  who  later  would  ship  with  Capt.  Cook  on  his  Sec- 
ond Voyage.  Samuel  Derris  Dickinson  m  1982  provided  a  fully  annotated  ren- 

dition of  Bossu's  New  Travels  of  1770-1771."  As  had  Charlevoix,  Bossu  mentions 
the  plants  related  to  mans  use,  but  with  more  detail:  cassine,  Ilex;  candleberry 

Myricacerijera;  ginseng,  Panax  quinquefolius-jedlaureiPerseahorhoma;  white 
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laurel,  Magnolia  virginiana  0)\  sassafras,  Sassafras  albidum;  sweet  gum  or 

copala,  Liquidamhar  styracijlua;  palmetto,  Sahal  minor;  "American  tea," 
Ceanothus  americanus;  and  yucca,  Yucca  sp. 

Scarcely  noticed  in  the  history  of  our  plant  introductions  is  Gaillardia, 

known  in  the  South  as  blanket-flower  In  1786  a  six-page  paper  was  published 
by  the  Paris  Academy  of  Sciences,  the  first  scientific  paper  devoted  solely  to  a 

Louisiana  genus.  Fougeroux  de  Bondaroy  described  Gaillardia  pulchella  as  cul- 

tivated from  Louisiana  seed  m  France  by  one  d'Essales.^^  Whether  a  cultivated 
voucher  was  preserved  I  do  not  know.  Gaillardia  was  a  sensation  when  it  flow- 

ered in  Europe.  Three  botanists,  Lamarck,  Buc  hoz,  and  I'Heritier  raced  its  de- 

scription into  print  in  1788.  With  the  happy  exception  of  Phihp  Miller's  Chelsea 
gatherings,  garden-grown  specimens  are  dubiously  labeled  or  lost.'^The  intense 
competition  among  nurserymen  to  seize  the  market  was  not  peculiar  to  France; 

it  will  inevitably  complicate  the  effort  to  fix  types  of  such  discoveries  as  Gail- 
lardia. The  effort  to  improve  the  wild  plant  and  the  resulting  cultivars  further 

add  to  the  botanical  bouillabaisse.  Where  was  that  Gaillardia  seed  collected?  1 

suggest  on  the  Opelousas  prairies. 

We  know  William  Bartram's  oak-leaf  hydrangea  hereabouts.  The  descrip- 

tion of  his  Florida  experiences  with  bellowing  alligators  at  the  Alachua  savan- 

nah, dramatically  sketched  in  action,  are  classic.  These  drawings  and  impor- 
tant albums  of  plant  specimens,  preserved  in  the  Natural  History  Museum, 

London,  were  reported  with  annotations  in  1968.  ̂ '^  That  Bartram  suffered  great 

pain  from  an  injury  and  eye  infection  meant  that  his  "plan  of  peregrinations" 
through  Louisiana  had  to  be  curtailed,  and  he  collected  no  specimens.  Never- 

theless he  had  pressed  westward  to  the  Pearl  River  country,  stayed  four  or  five 
weeks  at  the  seat  of  an  Englishman  named  Rumsey  on  what  Bartram  called 

"Pearl  Island,"  which  was  wiped  away  by  hurricane  years  ago.  He  recuperated 

under  the  roof  of  "friendly"  Rumsey  whose  fruit  trees  had  reached  "the  utmost 
degree  of  perfection."  His  eyes  "having  sufficient  strength  to  endure  the  open 

daylight"  he  set  off  from  Pearl  Island  westward  in  a  "handsome  large  boat  with 

three  negroes  to  navigate  her."  Using  today's  maps  we  trace  Bartram's  route 
through  the  Rigolet's,  along  Lake  Pontchartrain's  north  shore,  across  the  mouth 
of  the  Tangipahoa  River  through  Pass  Manchac  to  Lake  Mauripas,  to  Amite  River 
and  an  outpost  on  the  Mississippi  River  Turning  north  on  the  river  he  lodged  at 

the  plantation  of  William  Dunbar,^''  a  Scottish  gentle-man  naturalist  whose 
other  plantation  near  Natchez  is  better  known.  He  traveled  in  a  "neat  cypress 
boat  with  three  oars"  to  Pointe  Coupee  on  the  west  side  of  the  river,  then  on  as 
far  as  Port  Hudson,  admiring  the  White  Cliffs.  He  finally  reached  White  Plains, 

an  isolated  prairie,  by  horseback,  27  October  1775.  Bartram  was  impressed  by 

sassafras  with  straight  trunks  up  to  40  or  50  feet.  There  he  saw  "great  and  beau- 
tiful whooping  cranes."  He  then  retraced  his  route  m  Louisiana,  his  eyes  still 
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painful,  and  returned  to  Carolina.  If  you  would  follow  fiis  journey  through  the 

southern  states,  pick  up  the  "naturalist's  edition"  of  Traveh  by  Bartram's  Boswell, 
Francis  Harper.  "^ 

Although  Claude  Robin  was  a  student  of  Jussieu,  and  the  author  of  the 

first  description  of  the  Louisiana  flora,  it  is  Rafinesque  who  translated  and  re- 

vised Robin's  work,  publishing  it  as  Florida  Ludoviciana.  Claude  Cesar  Robin''' 
visited  Martinique  and  Santo  Domingo  en  route  to  Louisiana.  Details  of  his  trav- 

els m  Louisiana  are  vague,  but  he  wrote  long  detailed  plant  descriptions,  noted 

folk  names  and  uses  which  amounted  to  238  pages  of  his  Voyage  (Paris,  f807). 
Gaillardia  is  described  but  without  comment  on  its  dramatic  introduction 

twenty  years  earlier  Robin's  text  deserves  critical  study  A  three-column  table 

comparing  Robin's,  Rafinesque's,  and  what  we  think  their  sometimes  cryptic 
phrases  mean,  would  be  welcome  indeed.  ̂ ^  Though  we  have  yet  to  discover  any 

herbarium  records  of  Robin's,  we  value  his  contribution.  Incidentally,  our  black 
locust,  Rohi  n!a,commemoratesJean  Robm,  a  16th  century  French  botanist,  not 
Claude  Robin. 

An  actor  m  the  widescreen  drama  of  Audubon's  life,  though  he  is  barely 

mentioned  in  Audubon's  writings,  was  the  young  artist  Joseph  Robert  Mason. '"^ 
Mason  is  unnoticed  in  botanical  history  for  his  plant  backgrounds.  He  was  born 

in  Cincinnati  in  1807  and  was  a  pupil  at  thirteen  in  Audubon's  drawing  class  in 
Cincinnati  in  the  spring  of  1820.  The  instructor  must  have  been  impressed  with 

the  lad's  talents  for  he  took  him  with  him  on  the  flatboat  trip  to  New  Orleans. 
"As  the  cumbersome  ark  drifted  downstream,"  to  borrow  Marshall  Davidson's 
words,  Audubon  was  busy  shooting  birds  and  sketching  for  his  planned  Buds 
of  America.  Meanwhile  Mason  was  collecting  samples  of  the  plants  he  would 

incorporate  with  the  bird  drawings,  often  later  added  to  Audubon's  originals. 
They  arrived  at  Bayou  Sara,  West  Feliciana  Parish,  in  January  1821.  Eight  days 
later  they  were  in  New  Orleans  where  Audubon  added  bird  drawings  to  his 
portfolio,  meanwhile  making  portraits  of  townspeople  to  meet  his  expenses. 

But  when  Audubon  received  an  offer  from  a  wealthy  plantation  owner's  wife, 
Lucretia  Pirrie,  to  teach  her  daughter  drawing,  he  accepted  and  they  set  off  for 
Oakley  Plantation  near  St.  Francisville.  It  was  there  that  Joseph  Mason  would 

make  most  of  his  Louisiana  drawings.  For  example.  Mason  drew  loblolly  pine, 

Pinus  lacda,  and  Audubon  signed  the  drawing  "James  Pirrie's  plantation,  Loui- 

siana, July  10,  1821.  Plant  J.R.  Mason."  ̂ ^^  To  my  knowledge  this  was  the  only 
instance  when  Audubon  recorded  Mason's  part  in  his  work.  Mason  drew  Mag- 

nolia grandiflora  in  fruit  on  5  October  1821,  but  Audubon  did  not  indicate  on 

the  drawing  that  it  was  Mason's  art.  1  like  Mason's  jessamine,  Gehcmium 
sempervirens.  His  red-flowered  Irisjulva  is  no  match  for  Margaret  Stones',  but 
it  is  an  interesting  record  for  the  species  about  twenty  years  after  it  was  first 

collected  by  Aloysius  Enslen  who  was  then  gathering  for  Prince  Lichtenstein.'^ 

Audubon  wrote  to  his  wife  Lucy  in  f822,  carefully  distinguishing  Mason's  talent 
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from  his  own,  that  Joseph  Mason  "draws  flowers  better  than  any  man  probably 
in  America."  Understandably  Mason  chafed  under  Audubon's  unwillingness 

to  recognize  his  artistic  talents  m  what  was  already  Audubon's  grand  plan.  On 
23  August  1822,  Mason  left  Audubon's  employ  at  Natchez  and  returned  to  Cni- 
cinnati.  Whether  it  was  Mason  who  later  worked  in  Philadelphia  for  William 

P.C.  Barton  has  not  been  confirmed.  ̂ ^ 
Joseph  Mason  deserves  a  study  and  a  census  of  his  Louisiana  drawings  that 

will,  however,  be  nettled  with  confusion,  partly  on  dates,  but  perennially  on 

attribution.  The  1966  American  fieritage  edition  of  Audubon's  watercolors  with 
Marshall  Davidson's  introduction,  and  assistance  from  the  late  Harold  W  Rickett 

of  New  York  Botanical  Garden,  will  be  your  best  source  for  the  investigation.  -^ 
A  familiar  spring  umbellifer  about  New  Orleans  is  chervil,  as  the  genus 

Chaerophyllum  is  known  in  Europe;  ours  is  C.  tainturieri  described  by  Will- 

iam Jackson  Hooker  m  1835  from  Louis  Tamturier's  specimen.  ■^'^  I  found  some 
hints  about  the  Tainturier  family  in  New  Orleans'  St.  Louis  cemetery  no.  1,  aisle 
3,  that  suggest  they  came  from  Santo  Domingo;  no  one  has  put  all  the  dates  and 

doubts  into  a  believable  account.  S.W  Geiser  suggests  that  Tainturier  was  pro- 

fessor of  mathematics  at  the  College  d'Orleans,  located  at  the  corner  of  Hospi- 
tal and  St.  Claude  streets  m  New  OHeans.  Eight  letters  survive  in  the  Hooker 

correspondence,  the  last,  18  April  1836,  informs  of  the  dispatch  of  some  plants 

collected  "at  60  miles  above  New  Orleans  and  which,  in  great  part,  are  different 

from  those  which  were  sent  twelve  years  ago."  This  Tainturier  essay-in-the-wait- 
ing  would  assist  the  systematic  botanist,  and  gratify  the  historian:  botanists  do 

not  live  alone.  The  College  d'Orleans,  founded  in  1811,  represented  Erench  in- 
fluence as  Louisiana's  first  institution  of  higher  learning.  One  commentator, 

however,  remarked  that  the  Creole  cared  little  for  schooling,  and  so  the  college 

"sank  in  a  sea  of  troubles"  and  was  closed  in  1826.-^ 
The  natural  sciences  have  always  flourished  with  the  hand  of  what  Mark 

Catesby  called  "encouragers"  or  the  patrons.  Little  known  are  the  agents  who 
forwarded  the  collections,  held  the  mail,  the  true  confreres.  Joseph  Barabino, 

who  kept  a  small  apothecary  shop  at  144  Old  Levee  Street,  was  the  agent  for 

Lesueur  and  Say ̂"^  The  French  historian  of  natural  history  E.T  Hamy  left  us  an 
account  of  Barabino: 

a  zealous  naturalist  who  was  especially  interested  in  entomology,  but  whose  equipment  was  quue 

incomplete.  Lesueur  helped  his  new  friend  with  advice,  furnished  him  with  pins,  cork  sheets,  etc., 

etc.  The  Barrabino  [sic]  drugstore  was  the  gathering  place  of  several  devotees  of  natural  history  it 

was  near  the  leading  market,  and  everything  that  was  strange  in  the  vicinity  of  the  city  was  brought 

there,  i.esueur  dreained  of  making  it  the  center  of  a  society  similar  to  that  of  Philadelphia.  Barrabino 

spoke  several  languages  and  correspondence  with  foreign  countries  could  be  carried  on  with  ease.  -' 

Barabino  collected  naturalia  for  Bory  de  Saint- Vincent  and  for  the  Lyceum  of 

Natural  History  in  New  York  from  the  year  1825.^^  When  the  paleontologist  of 

Philadelphia's  Academy,  Samuel  George  Morton,  named  the  Cretaceous  fossil 
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Inoceramus  barabini  he  remarked  "I  name  this  species  in  memory  of  the  many 
favors  I  have  received  from  my  friend  Joseph  Barabino,  Esq.,  of  New  Orleans."  ̂ '^ 
Lesueur  s  portrait  of  Barabino  in  the  archives  of  New  Harmony  bears  a  note  by 

Robert  J  Usher,  hbrarian  of  the  old  bloward  Memorial  Library  at  Lee  Circle:  "he 
died  while  quite  young  from  fever  contracted  in  the  swamps  in  which  he  was 

searching  for  ferns."  The  year  was  1834. 

At  Oxford  University's  Botany  Department  1  was  shown  the  portrait  of 
Charles  Giles  Bridle  Daubeny  (1795-1867),  ̂ "-^  who  kept  a  pair  of  organ-grinder's 
monkeys  at  the  gate  to  the  Botanic  Garden  next  door  to  where  he  lived,  in  the 

Gatehouse.  These  lively  guards  set  off  an  alarm  at  unwanted  visitors.  Daubeny 
the  son  of  a  rector  at  Stratton  m  Gloucestershire,  a  graduate  of  Winchester  and 

Magdalen  College,  was  intended  for  a  medical  career,  but  his  classes  at  Edin- 
burgh aroused  his  interest  in  geology  especially  m  volcanology  After  travels 

on  the  continent  he  began,  when  twenty  seven,  to  teach  chemistry  at  Oxford, 
and  two  years  later  was  made  Professor  of  Botany  in  1834.  He  visited  Canada 

and  the  United  States,  touring  Louisiana  5-28  K4arch  1838.  Hisjournalofa  tour 

(1842)  in  an  edition  of  100  copies  "for  private  circulation,"  accounts  for  why  so 

few  know  Daubeny's  American  sojourn.  New  Orleans,  Opelousas,  "Lake  Chicou" 
come  into  his  narrative  but  it  was  a  lingering  winter  that  year,  and  so  his  plant 

notes  are  fewer  than  for  other  states  he  visited.  In  Daubeny's  Popular  geography 
of  plants  (1855)  he  comments  that  magnolias  "must  be  seen  in  America  before 
we  can  form  any  conception  of  their  splendour  A  petted  Magnolia  nailed  up 

against  a  south  wall  in  an  English  garden,  gives  a  very  poor  idea  of  the  magnifi- 
cent trees  to  be  seen  there,  sometimes  90  feet  in  height . . .  whilst  the  profusion 

of  their  large  white  blossoms, Just  delicately  tinted,  is  beautifully  contrasted  by 

the  background  ot  shining  dark  green  leaves."  ̂ '  In  a  letter  to  WJ.  Hooker, 

Daubeny  wrote  "1  am  distracted  by  too  many  objects,"  and  that  Hooker  would 
[ind  scant  botanical  notices  in  his  book.  ̂ -  Daubeny'sjourna/  deserves,  indeed 
invites  with  its  honest  commentary,  a  rebirth  by  some  publisher,  though  some 

of  us  may  not  agree  when  on  leaving  New  Orleans  he  said  "1  never  left  a  large 

city  with  less  regret." 
Thomas  Drummond  wrote  his  patron  William  Jackson  Hooker  at  Glas- 

gow trom  New  Orleans  on  the  5th  of  January  1832  "I  take  this  opportunity  of  a 
vessel  going  direct  for  the  Clyde  to  forward  what  collections  1  have  made  dur- 

ing the  past  season."  ̂ ^  Born  in  Perthshire,  Scotland,  Drummond  fell  into  the 
orbit  of  William  Jackson  Hooker,  then  Professor  of  Botany  at  Glasgow.  Perhaps 

lowly  mosses  had  encapsulated  their  friendship.  Though  Professor  Hooker  re- 

ported on  Drummond's  field  work  in  America  m  the  pages  of  the  Journal  of 
Botany  soon  after  his  letters  arrived,  to  read  the  eleven  closely  packed  letters  of 

Drummond,  now  preserved  at  Kew,  is  to  sense  the  high  tide  of  botanical  explo- 
ration. Drummond  was  collecting  plants  (and  other  natura Ha)  for  subscribers 

whom  Professor  Llooker  had  contacted  on  his  behalf.  On  the  20th  of  May  1832 



EWAN,  NOTES  ON  LOUISIANA  BOTANY  AND  BOTANISTS,  1718-1975  2281 

Drummond  wrote  "I  have  been  extremely  busy"  and  asked  Hooker  to  negotiate 
only  eight  or  ten  specimens  for  each  species.  To  keep  up  anticipations,  however, 

Drummond  often  mentioned  plants  he  had  collected,  for  example,  Acacia,  Al- 

lium, Crinum,  and  Zizania.  Drummond  told  Hooker,  "you  frequently  find  a 

single  specimen  &  probably  don't  find  it  again  so  that  it  is  impossible  to  have 
all  the  collections  [of  a  single  number]  full."  ̂ ^ 

At  the  close  of  his  1832  season  in  Louisiana,  Drummond  hoped  he  would 

be  able  to  proceed  north  from  Covington  to  Natchez  through  the  pine  woods 

north  of  Lake  Pontchartrain  where  he  found  what  he  called  "a  few  pretty  plants," 
namely  two  species  of  Rhexia  and  two  of  Sahatia.  The  extreme  barrenness  of 
this  country,  however,  disappointed  him.  He  mentioned  that  he  had  found 
Drosera  hrevijolia  and  Pinguicula  lutea. 

Before  Louisiana,  Drummond  had  been  with  Sir  John  Franklin  in  the  Ca- 
nadian Arctic,  and  then  in  the  Canadian  Rockies  collecting  both  mosses  and 

flowering  plants.  Yes,  this  was  the  "Drummond"  of  Drummond's  phlox,  named 
by  Hooker^^  His  phlox  was  collected  in  southeastern  Texas,  grown  from  seed, 

the  flowers  described  by  Hooker  as  "brilliant  rose-red  or  purple  varying  exceed- 

ingly on  different  individuals  in  intensity."  Drummond,  however,  did  not  live 
to  admire  his  introduction.  Hooker  regretted  that  although  the  phlox  "bids  fair 
to  be  a  great  ornament  to  the  gardens  of  our  country  [it  must]  serve  as  a  fre- 

quent memento  of  its  unfortunate  discoverer"  Drummond's  plan  after  explor- 
ing Florida  had  been  to  sample  the  exciting  Cuban  flora,  but  his  last  days  in  the 

spring  of  1835  will  never  be  known.  The  British  consul  at  Havana  sent 

Drummond's  death  certificate  to  Professor  Hooker.  Geiser  wrote  "had 
[Drummond]  made  Texas  his  permanent  home  the  history  of  Texas  botany 

would  have  been  written  very  differently,"  and  that  he  was  a  man  of  "tremen- 
dous physical  energy,  of  persistence  . . .  forgetful  of  self ...  it  seems  an  unneces- 

sarily cruel  fate  that  kept  [Drummond]  from  bringing  to  completion  his  work 

in  Texas."  ̂ 6 
An  international  enterprise  founded  by  a  physician  and  a  professor-parson 

of  the  German  town  of  Essingen  related  to  a  botanist  of  Louisiana.  A  Natural 

History  Traveling  Society  or  the  Unio  Itineraria  of  Wiirttemberg,  was  founded 
by  Dr.  Ernst  Steudel  and  Professor  Christian  Hochstetter,  both  of  Essingen.  The 

L''nio  Itineraria  collected  specimens  from  correspondents:  William  Darlington 
of  West  Chester,  Pennsylvania,  and  the  French  naturalist  Jean  Louis  Berlandier, 

who  collected  in  Texas,  were  among  the  members.  By  exchange-sale,  specimens 

were  distributed  to  cabinets  especially  in  Europe.  Dr  Joseph  C.  Frank,^''  born  in 
Rastadt,  who  had  published  a  local  flora  of  his  native  town  in  1830,  was  de- 

puted by  the  Society  to  travel  and  collect  in  the  United  States.  According  to 

Stuckey,  Dr  Frank  botanized  in  southwestern  Ohio  and  the  L^^nio  Itineraria  dis- 
tributed sets  of  his  plants,  100  sheets  for  11  florins  each.  These  were  an  impor- 

tant source  of  information  on  19th  Century  Ohio  flora.  The  Kentucky  botanist 
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Dr.  Charles  Short  says  the  Grand  Duke  of  Baden  commissioned  Frank  to  collect 

and  investigate  the  flora  of  the  southern  states,  but  his  Louisiana  stay  was  brief .^^ 
He  and  his  wife  were  stricken  with  yellow  fever,  and  Frank  died  two  months 

later  i  n  New  Orleans  in  November  1835.  He  was  fifty  three.  His  wife  returned  to 

Germany  with  his  collections,  and  they  were  distributed  in  1836  by  Unw 
Itineraria. 

Josiah  Hale,  born  in  Virginia  and  a  private  pupil  of  Rafinesque,  graduated 

at  Transylvania  with  a  medical  degree  in  1822.  '"^  He  then  moved  to  Port  Gibson, 
Mississippi,  an  important  shipping  center  where  he  practiced  medicine  and 

collected  the  local  flora.  He  took  off  two  years  for  poor  health  to  botanize  in 

Louisiana  until  1825  when,  as  a  physician  in  residence,  he  moved  to  Josiah 

Johnson's  plantation  twenty  miles  from  Alexandria  and  continued  to  collect 

plants.  Hale's  first  letter  tojohn  Torrey  in  1838  began  his  association  with  Torrey 

and  Gray. "^^^  They  proposed  the  genus  Halca  in  1842,  but  forty  years  later  Gray 
decided  it  was  indeed  a  species  of  Tetragonothcca.  Occasionally  a  Hale  label 

would  catch  Gray's  eye,  for  example,  'Vlmus  crassifolia  Nuttall.  Grows  in 
swamps,  subject  to  inundation,  Red  River  -  flowers  late  in  Sept.  and  ripens  fruit 

in  Oct.  It  will  be  seen  by  the  present  splecimen]  that  the  expression  'ramis 

teretibus'  does  not  universally  apply."  "^^  Hale's  plants  were  not  numbered,  and 
so  after  Charles  Short  and  others  had  divided  the  original  specimens  and  ex- 

changed a  portion,  the  origin  "Louisiana"  was  often  all  that  accompanied  the 
specimen. 

The  keen  interest  in  botanical  exchanges  of  this  era  may  be  seen,  for  ex- 

ample, as  when  Hale  wrote  to  Torrey,  "at  the  rec^uest  of  my  friend  Dr  Leaven- 
worth, 1  have  put  up  &  shipped  on  the  brig  Mary  Ann,  Capt.  Wade,  a  box  of 

specimens  of  plants  growing  in  the  neighborhood  of  Alexandria."  "^^  On  another 

occasion  Hale  wrote  to  George  Engelmann  from  Canton,  Mississippi,  "some 
weeks  ago  I  put  on  board  the  steamer  Woodruff,  at  New  Orleans,  for  St.  Louis,  a 

small  box  of  specimens  of  plants  for  Dr  Mead  of  Augusta,  111.,  directed  to  your 

care,  by  his  instructions.""*^  Hale  took  early  retirement,  married,  and  invested 
in  local  enterprises.  When  his  fortune  of  100,000  dollars  plunged  to  10,000  dollars, 

he  moved  to  New  Orleans  to  begin  private  practice  again.  During  these  six  years 

in  New  Orleans  he  joined  Riddell  and  others  to  found  the  New  Orieans  Acad- 

emy ol  Sciences  on  1  April  1853,  and  was  elected  the  first  president.  Heart  trouble 

set  in  in  January  1856,  and  I  lalc  died  21  July  In  the  Academy's  Minute  Book  is 

written,  Dr  Hale  "has,  perhaps  done  more  to  make  known  the  peculiarities  of 

the  flora  of  Louisiana  than  all  others  taken  together."*^'*  Hale's  particular  inter- 
ests were  grasses  and  sedges,  two  groups  not  enamored  of  by  his  friend  Riddell. 

Elsewhere  I  have  taken  the  historical  heights  reached  by  two  American 

botanists  for  whom  two  14,000-foot  peaks  in  Colorado  have  been  named,  Gray's 

and  Torrey's,  lor  they  dominated  nineteenth  century  systematics.  "*''  In  the 
middle  decades  so  many  novelties  were  being  discovered  m  the  Great  West  that 
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they  nearly  ran  out  of  names  of  botanists  to  commemorate.  William  Marbury 

Carpenter'^^  did  not  collect  in  Colorado  or  California,  but  the  stunning  genus 
Carpenteria,  of  which  there  is  but  a  single  species,  named  by  Torrey,  commemo- 

rates an  endemic  saxif ragaceous  shrub  of  the  southern  Sierra  Nevada.  Carpen- 
ter was  born  in  West  Feliciana  Parish  25  June  1811,  about  twelve  miles  from  St. 

Francisville.  The  Carpenters  had  lived  in  Louisiana  since  1773,  and  on  his 

mother's  side,  the  Marburys  since  1795.  At  eighteen  Carpenter  was  admitted  at 
West  Point  as  a  cadet,  but  with  a  rheumatic  heart  he  returned  home  just  before 

graduation.  Soon  after  leaving  West  Point  he  accepted  a  professorship  of  Natu- 
ral Science  at  Centenary  College,  Jackson,  Louisiana,  then  called  College  of  Loui- 

siana, teaching  botany  geology,  "and  some  other  things."  He  botanized  widely 
in  Louisiana  on  vacations,  occasionally  with  students.  In  1832,  for  example,  he 

collected  around  Opelousas. 

Carpenter  wrote  to  John  Torrey,  "You  will  perhaps  find  some  of  my  state- 
ments respecting  the  size  of  plants  in  the  south,  as  inclining  to  extravagance.  If, 

however,  you  have  traveled  in  our  delta,  you  will  at  once  know  that  it  is  not 

exaggeration.  For  example,  m  vol.  1.  p.  260  Fllora]  N [or th]  Almerica]  you  state 

as  follows  of  the  Berchemia  voluhilia  ["supple-jack"  of  the  bayous,  Berchemia 
scandens]  climbing  to  the  height  of  12  or  15  ft.  In  Louisiana,  trees  exceeding  100 

ft  in  height  are  sometimes  completely  covered  by  it,"  and  "I  believe  that  vines  of 
it  are  common  here  which  would  measure  more  than  200  ft,  and  would  have  a 

circumference  near  the  root,  of  6  to  9  inches."  '^'^ 
It  is  not  recorded  when  Carpenter  collected  his  M.D.  degree,  but  he  prac- 
ticed about  Jackson  and  from  1842  taught  materia  medica  at  the  Medical  School 

of  Louisiana  in  New  Orleans.  Charles  Lyell,  British  geologist,  visited  New  Or- 

leans, and  we  have  his  story:  "Dr.  William  Carpenter,  although  in  full  practice 
as  a  physician,  kindly  offered  to  accompany  me  [to  examine  the  geology  around 
Balize,  in  the  Mississippi  delta]  and  his  knowledge  of  botany  and  geology,  as 

well  as  his  amiable  manners,  made  him  a  most  useful  and  agreeable  compan- 

ion." '^^  They  had  carried  Charlevoix's  maps  of  the  passes,  published  in  1743, 
and  had  found  them  remarkably  accurate. 

Before  his  death  at  thirty-seven  years  Dr.  Carpenter  published  on  geology 

in  Silliman's  Journal.  Perhaps  biographical  details  are  buried  in  Benjamin 

Silliman's  papers  at  Yale.  Fewer  than  one  hundred  Carpenter  specimens  now 
survive  m  the  Tulane  University  herbarium.  They  were  once  part  of  the  New 

Orleans  Academy  of  Sciences  collection  assembled  by  the  physician-botanists 
Riddell  and  Hale. 

Who  was  the  leading  botanist  of  Louisiana  in  the  Nineteenth  Century,  who 

engaged  the  important  collectors  Josiah  Hale  and  William  Carpenter  to  coop- 
erate with  him  in  what  might  have  become  the  first  synopsis  of  the  state  flora? 

John  Leonard  Riddell.  Riddell  will  remain  a  riddle.  More  writers  have  discussed 

Riddell  than  any  other  figure  in  our  story,  yet  no  full  biography  of  this  man 
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with  details  of  his  various  enterprises  has  ever  appeared,  though  Karlem  Riess 

came  close,'^^  Perhaps  the  very  incubus  of  records— twenty  eight  manuscript 
diaries  at  Tulane— have  hampered  the  effort.  "At  the  time  of  his  death,  i865, 

[Riddell]  was  considered  by  many  to  be  the  foremost  American  scientist." ''^^ 
Alter  botanical  instruction  from  Amos  Eaton,  whom  we  must  admit  was 

oneol  the  most  colorful  (iguresinourhistory  of  science,  ̂ ^  Riddell  was  actively 
botanizing  in  Ohio,  and  trying  to  sell  his  bound  book-like  herbaria  to  citizens 
as  well  as  to  teachers  in  female  academies.  He  advertised  in  the  Marietta  news- 

paper that  he  was  willing  to  collect  plants  for  sale:  dried  specimens  for  conver- 
sation pieces!  In  1833  he  began  corresponding  with  John  Torrey  and  sent  him 

herbarium  specimens.  His  116-page  Synopsis  oj  the  flora  of  the  western  states 

published  in  Cincmnati  in  1835~no  small  synopsis— was  the  basis  for  his  bo- 
tanical activities  in  Louisiana  after  his  arrival  m  New  Orleans  in  1836  to  teach 

chemistry  officially,  and  natural  history  actually  at  the  Medical  College  of  Loui- 

siana. In  many  ways  we  are  reminded  of  Rafinesque.  Besides  Riddell's  catalogue 
of  plants  growing  spontaneously  m  Franklin  County,  Ohio,  his  six-page  "Geo- 

logical ramble . . .  near  Cleveland,"  and  his  abstract  on  OsciUatoria  structure,  by 
1847  he  v^'as  also  lecturing  at  the  Peoples  Lyceum  of  New  Orleans  on  "Orrin 

Lindsay's  plan  of  aerial  navigation  with  a  narrative  of  his  explorations  in  the 
higher  regions  of  the  atmosphere  and  his  wonderful  voyage  around  the  moon." 
Riddells  lecture  was  printed,  and  it  has  been  suggested  that  he  anticipated  H.G. 

Wells  by  some  half-century.  Remember  that  Riddell's  invention  of  the  first  prac- 
tical binocular  microscope  was  noticed  in  the  eleventh  edition  of  the 

Encyclopaedia  Britannica. 

Riddell  served  as  Federal  postmaster  of  New  Orleans  during  Jefferson 

Davis's  Confederate  years.  When  the  Confederate  postal  system  was  started  1 
June  1861,  prepayment  of  all  postage  in  cash  was  demanded.  It  was  then  that 

Riddell  circumvented  Confederate  action  by  issuing  "provisional  stamps"  and 
"fractional  currency"  in  denominations  of  one  cent  to  five  dollars— all  to  facili- 

tate the  Federal  cause. "^-^  Riddell  was  undoubtedly  a  spy  for  the  Union.  Small 
question  but  that  Riddell's  botanical  work  had  to  be  set  aside.  And  where  is  the 

largest  collection  of  Riddell's  specimens  to  be  consulted?  Not  m  the  United 
States,  but  at  the  Natural  History  Museum,  London.  Through  A. H.G.  Alston's 
efforts  it  had  acquired  from  a  provmcial  museum  m  the  Midlands  a  set  of  320 

specimens,  mostly  of  Louisiana  plants  (although  the  bound  volume  is  titled 

"Ohio"!).  Paris  had  290  Riddell  sheets,  acquired  with  the  Durand  herbarium," 
from  which  Riddell  specimens  were  distributed.  ̂ "^  The  Fielding  Herbarium  at 
Oxford  University  contains  about  70  specimens,  possibly  acquired  by  Prof. 

Daubeny.''''On  27  March  1838  Daubeny  met  Riddell  on  his  American  tour,  and 
though  he  recorded  his  New  Orleans  visit  in  hisjourncj/,  strangely  he  does  not 
mention  Riddell. 

In  this  country  Tulane  University  probably  has  the  largest  series,  roughly 
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125  sheets,  these  surviving  from  the  old  New  Orleans  Academy  of  Sciences  her- 
barium.^^ Gray  Herbarium,  Torrey  Herbarium,  Philadelphia  Academy, 

Darlington  Herbarium  at  West  Chester,  Missouri  Botanical  Garden,  and 
Smithsonian  Institution,  all  have  Riddell  specimens.  His  conflict  with  Gray,  the 

leading  figure  in  American  botany  at  the  time  and  the  only  botanist  to  win  a 

head  in  the  Hall  of  Fame  in  New  York  City,  made  history.  In  1851  Riddell  com- 
pleted a  synoptical  account  of  the  plants  of  Louisiana  which  he  submitted  to 

the  Smithsonian  Institution  for  publication.  Joseph  Henry  sent  the  manuscript 
to  Asa  Gray  for  consideration,  a  customary  practice.  Though  no  correspondence 

relative  to  Gray's  rejection  has  ever  been  located,  the  evidence  is  found  in  the 

Gray  Herbarium.  Gray  scissored  and  inserted  pages  from  Riddell's  manuscript 
into  the  copy  of  Synopsis  of  the  flora  of  the  western  states  which  Riddell  had 
presented  to  him.  There  will  also  be  found  neatly  folded  manuscript  pages  in 

packets  on  herbarium  sheets  of  the  respective  species  described  in  Riddell's 
manuscripts.  ̂ ^ 

Handicapped  by  residence  in  a  city  which  Lyell  characterized  as  gripped 

by  cultural  paralysis,  plagued  by  two  attacks  of  yellow  fever  in  1837  and  1853, 
weakened  by  the  animosities  of  his  colleagues,  bound  by  high  costs  of  local 

printing  and  by  protracted  delays  m  mail  deliveries  with  his  botanical  corre- 
spondents, Riddell  labored  under  impressive  difficulties.  Yet,  as  James  Cassedy 

expressed  it,  "he  combined  luck,  native  talent,  and  audacity  to  achieve  consid- 
erable scientific  success  in  antebellum  United  States."^®  Granted,  his  native  tal- 

ents were  less  than  those  of  an  Engelmann  or  a  Chapman,  two  practicing  phy- 
sicians who  achieved  more  substantial  botanical  successes.  For  all  its 

imperfections  Riddell's  Flora  would  have  stabilized  the  knowledge  of  Louisi- 
ana botany  in  the  mid-nineteenth  century. 

"The  scientific  man  is  always  on  the  road,  never  at  journey's  end,"  as  T.D.A. 
Cockerell  wrote,  "we  necessarily  work  with  mcomplete  materials  and  more  or 
less  inadequate  tools.  We  have  to  build  on  foundations  often  poorly  established, 

and  no  matter  how  clever  or  industrious  we  may  be,  posterity  will  have  to  re- 
vise and  correct  much  of  what  we  have  done.  So  true  is  this,  that  it  is  easy  to 

become  discouraged,  and  many  do  fall  away  and  give  up  the  quest."  ̂^ 
Americus  Featherman  collected  plants  in  Louisiana  from  1858  until  1875. 

He  was  born  in  1822  in  Oettingen,  a  county  m  Germany  and  came  to  the  United 

States  when  seventeen  years  of  age.  According  to  John  Hendley  Barnhart  he 

studied  medicine  at  Paris,  practiced  medicine  in  Missouri  and  studied  and  prac- 
ticed law.^'^  He  published  three  reports  on  agricultural  botany  while  teaching 

in  the  Louisiana  State  University  between  1869  and  1872.  For  some  reason  he 
returned  to  Europe  in  1875  and  lived  in  Paris.  Over  one  hundred  of  his  plant 

specimens  are  reported  to  be  in  the  Paris  herbarium.  Asa  Gray  disposed  of  twelve 
proposed  new  species  described  from  Louisiana  by  Featherman.  One,  Sahatia 

oligophylla,  Featherman  illustrated  in  water  color^^ 
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The  New  Orleans  World's  Industrial  and  Cotton  Centennial  Exposition  of 
1884  brought  together  botanists  with  their  exhibits.  John  Gill  Lemmon  and  his 

wife  Sara  Allen  Plummer  Lemmon  exhibited  Pacific  Coast  conifers,  pressed 

(erns,  and  wild  flowers.'^- George  Vasey  submitted  grasses,  and  Joseph  Finley 
Joor,  who  had  lived  in  Texas  for  a  decade,  exhibited  the  woods  of  Texas.  Joor, 

born  on  the  Comite  River,  Parish  of  East  Baton  Rouge,  graduated  from  the  New 

Orleans  School  of  Medicine,  served  as  Quarantine  Surgeon  at  Ship  Island  Sta- 

tion, and  practiced  at  Thibodaux.^^  Facing  poor  health  he  moved  to  the  prairies 
of  Texas,  first  at  Harnsburg,  then  at  Birdston.  While  at  Birdston  he  wrote  to 

George  Engelmann  for  some  plant  identifications:  "1  have  now  on  hand  speci- 
mens of  100  doubtful  plants,  including  several  Cruciferae,  a  Claytonia,  a 

Callirrhoe."  ̂ ^"^  He  listed  a  dozen  genera,  all  evidence  of  his  botanical  acuity.Joor 
was  appointed  Assistant  Commissioner  for  Texas  to  prepare  exhibits  of  woods 
and  Texas  plants  for  the  Exposition. 

It  was  Paul  Tulane's  gift  of  $10,000  to  establish  a  natural  history  collection, 
shortly  after  his  million  dollar  educational  endowment  in  1884,  that  brought 
Joor  to  the  Tulane  University  ot  Louisiana.  He  began  his  assistant  curatorship 

by  arranging  the  120  mounted  birds,  small-case  habitat  groups  of  chimpanzee, 
platypus,  Kodiak  bear,  etc.,  and  salvaging  the  herbarium  including  collections 
of  Hale,  Riddell,  and  Carpenter  which  had  suffered  from  neglect  m  the  New 

Orleans  Academy  of  Sciences.  He  was  appointed  Professor  of  Botany  in  1889 

though  without  teaching  duties.  Tulane  President  Johnson  urged  Joor  to  go  to 

Avery  Island  when  a  new  shalt  in  the  salt  mines  was  exposing  fossils  and  arti- 

facts.Joor  reported  that  the  Mcllhennys  "most  agreeably  and  hospitably  received 
me."^''  Fossils  collected  there  were  divided  between  Tulane  and  Mr  Edward 
Avery  Mcllhenny;  among  them  were  two  mastodon  teeth,  bones  of  equus,  and 
oi  a  giant  sloth.  For  live  years  Professor  Joor,  no  longer  practicing  medicine, 

cared  (or  the  Tulane  Museum,  continuing  to  collect  plants  mostly  on  his  lim- 
ited free  time,  and  corresponded  with  botanists,  among  them  George  Vasey,  A.W 

Chapman,  and  William  Trelease  of  the  Missouri  Botanical  Garden.  The  early 

Joor  specimens  from  the  New  Orleans  Academy  of  Sciences  were  not  among 

those  purchased  by  the  Garden  in  1897. "^^'"Joor  died  at  the  age  of  forty-four.  His 
daughter,  Harriett,  who  taught  art  at  Newcomb  College  and  who  retired  to  Lafay- 

ette, Louisiana,  asked  if  I  would  accept  her  fathers  letters  on  behalf  of  Tulane. 

Gladly  1  did.  Those  103  pieces,  including  a  postcard  from  Asa  Gray,  now  in  Tu- 
lane archives,  relive  Joseph  Joors  enthusiasm  for  plant  study. 

Perhaps  the  best  known  Louisiana  botanist  of  the  1890's  was  the  clergy- 
man Abbe  Augustus  Barthelemy  Langlois,  born  in  Charanay,  Loire,  France,  24 

April  1832.  He  attended  the  "Grand  Seminary"  of  Lyons,  and  after  1855  the  Semi- 
nary ol  Cincinnati,  Ohio,  and  was  ordained  in  1857.  He  was  appointed  rector  of 

Plaquemines  Parish,  which  extended  110  miles  along  the  Mississippi  River.  On 
his  arrival  at  his  new  home  he  bund  the  bloody  cassock  of  his  predecessor  who 
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had  been  murdered  when  called  out  during  the  night.  Pastor  Langlois  served 

thirty  years  at  Pointe  a  la  Hache,  amassing  a  reference  library  and  comprehen- 
sive collections— his  large  herbarium  went  to  Catholic  University  of  America, 

but  was  later  dispersed  to  several  other  institutions.  ̂ ^  In  1887  Langlois  moved 
to  St.  Martinville  in  the  Teche  country.  That  year  he  published  what  he  called 

his  provisional  Catalogue  of  the  Mississippi  Delta  flora.  "^^  In  it  he  enumerated 
nearly  1200  seed  plants,  650  fungi,  96  mosses,  and  29  hepatics.  Lichens  were 
not  listed,  but  over  200  numbers  of  them  had  been  collected  by  the  time  of  his 
death  in  1900. 

Langlois'  fourteen  letters  to  E.L.  Greene  from  1894  to  1897  tell  of  his  "very 

happy  voyage  to  Europe"  in  1896  when  he  examined  the  herbaria  at  Geneva.  "I 
only  discovered  at  Boissier's  Herb,  my  Louisiana  lichens  partly  determined  by 

John  Mueller  of  Argau  before  his  death."  *^^  He  had  also  seen  the  "famous 

bryologists"  Capt.  Ferdinand  Renauld  and  Jules  Cardot.  Langlois'  nephew,  rec- 
tor at  Breaux  Bridge,  Louisiana,  wrote  after  his  father's  death  that  Langlois'  li- 

brary of  "at  least  300  volumes"  included  the  thirty-six  volumes  of  Job  Bicknell 
Ellis's  North  American  jungU'^  According  to  Saccardo's  Sylloge  jungorum  there 
are  only  50  sets  of  Ellis  in  the  world.  Shirley  Tucker  has  published  a  gazetteer  of 

Langlois'  collection  sites  and  a  bibliography.  '^^ 
What's  in  a  name?  How  about  Bush?  How  about  a  "country  storekeeper  and 

botanist"  as  the  New  York  Times  headlined  its  story.''^  When  Benjamin  Frank- 
lin Bush,  born  in  Columbus,  Ohio,  21  December  1858,  was  seven,  his  mother 

moved  him  to  Independence,  Missouri.^^The  Missouri  Pacific  Railroad  had  just 
been  opened  from  St.  Louis  to  Kansas  City,  and  so  Benjamin  and  his  mother 
rode  the  first  train.  Passenger  pigeons  were  in  the  woods,  Carolina  parakeets 

("paroquets"  could  be  caught  with  a  coat  or  hat),  and  prairie  chickens  were  abun- 
dant. The  Bushes  moved  to  Courtney  sixteen  miles  east  of  Kansas  City  in  the 

early  1890s.  In  Courtney  he  sold  shoes,  overalls,  plugs  of  tobacco,  and  groceries. 
Yet  Bush  was  able  to  prepare  herbarium  specimens.  Thousands  of  sheets  are  m 

leading  herbaria— Index  Herhariorum  lists  twenty-seven  herbaria:  the  Gray 
Herbarium  has  3400,  and  the  National  Herbarium  over  5000.  His  eady  contacts 

with  Asa  Gray  and  George  Engelmann  launched  his  traveling  career,  and  Wil- 
liam Trelease's  contacts  were  critical.  In  1899  Bush  began  a  decade  of  explora- 

tion for  the  Arnold  Arboretum  with  Professor  Sargent  relying  on  his  field  knowl- 
edge to  ferret  out  the  hawthorns  then  under  pursuit.  Ernest  Jesse  Palmer,  who 

wrote  a  portrait  of  Bush,  met  him  in  1900.  Both  botanists  had  collected  in  Loui- 

siana. It  is  Bush's  article  in  Sargent's  Garden  and  Forest  in  1897  about  his  search 

for  corkwood,  a  shrub  or  small  tree  to  thirty  feet,  that  still  challenges.^'^  Cork- 
wood, Leitneria  floridana,  discovered  in  swamps  in  southeast  Missouri,  was 

described  by  the  Apalachicola  botanist  A.W  Chapman,  friend  of  Asa  Gray  and 

John  Torrey.  Before  Bush's  discovery  Leitneria  had  been  known  only  from  its 
first  collection  in  Florida,  and  a  dubious  Drummond  specimen  from  southeast 
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Texas.  Trelease  sent  Bush  to  search  Bayou  Goula,  White  Lake,  Louisiana,  but 

though  he  "examined  thoroughly"  the  cypress  swamps  he  failed  to  find  any 
Leitneria.  He  considered  the  "largest  development"  of  Leitneha  to  be  in  the  "big 

Lake,  in  se.  Mo.  and  ne.  Arkansas,"  where  shrubs  were  "about  twelve  feet  in  height 
with  stems  nearly  four  inches  in  diameter."  Who  will  find  the  first  Leitneria  in 
Louisiana? 

Reginald  Wodehouse  Soiners  Cocks  took  his  M.A.  at  Trinity  College,  Cam- 

bridge, with  first  honors  in  classics.'''^  He  must  have  been  influenced  especially 
by  Kew-tramed  curator  at  the  Cambridge  Botanic  Garden,  Richard  Irwin  Lynch, 

indeed  a  linchpin.  Lynch  had  raised  the  garden's  collection  almost  to  that  of 
Kew  [or  its  "botanicks."'''' Cocks  first  arrived  in  Canada  m  1890,  but  soon  came 
to  Louisiana.  There  are  specimens  at  Tulane  dated  "Feliciana,  March  1892,"  and 
by  1898  he  was  active  in  the  Louisiana  Society  of  Naturalists.  By  May  1906  he 

was  corresponding  with  E.L.  Greene,  then  at  the  Smithsonian,  inquiring  about 

Langlois'  localities,  and  by  December  he  had  sent  a  "small  package  of  plants" 
for  Greenes  attention.  "1  was  very  often  able  to  get  help  from  Dr  Mohr  and  Fa- 

ther Langlois"  Cocks  wrote,  "but  since  their  death  there  has  been  no  botanical 

investigator  anywhere  in  these  parts." '''' 
The  year  1908  was  a  flowering  for  Professor  Cocks,  for  two  reasons:  he  met 

Harvard  dendrologist  Charles  Sprague  Sargent,  and  after  one  year  at  Louisiana 

State  University  he  accepted  the  Ida  Richardson  Chair  of  Botany  at  Tulane.  This 
chair  had  been  created  by  the  wife  of  the  Dean  of  the  Medical  School,  Tobias 

Gibson  Richardson.''^ Cocks  was  already  familiar  with  the  Tulane  herbarium, 

citing  records  in  his  paper  m  the  Society  of  Naturalists'  Proceedings  as  early  as 

1900.''''  It  is  the  Sargent-Cocks  circulation  that  was  ,so  significant  to  our  botany 
the  systole  and  diastole  that  kept  specimens  in  motion  and  diagnosed.  I  was 

instructed  in  Louisiana  botany  by  the  over  300  letters  written  by  Charles  Sar- 

gent to  Professor  Cocks,  "my  companion  in  annual  journeys  of  exploration 
through  the  forests  of  Louisiana," ^^^  from  1908  until  1926  when  their  lives  and 
letters  ceased.  These  letters  are  alive  with  the  pursuit  of  hawthorns,  oaks,  and 
hickories,  which  Sargent  conjectured  he  had  missed  in  the  first  edition  of  his 

Manual  (1905).  For  example,  Sargent  wrote  Cocks,  "m  August  1901  Bush  col- 
lected at  Minden  a  sterile  branch  of  a  distinct-looking"  species  of  Crataegus 

subgenus  Crus-galli,  adding  a  tease:  "Is  not  Minden  a  place  to  explore?" *^^ 

Sometimes  the  "Cock's  spur"  is  not  always  on  the  hawthorn.  Sargent:  "Brit- 
ton  says  the  . . .  Nutmeg  Hickory  is  called  Bitter  Walnut  in  Louisiana.  This  must 

be  a  fake  story  for  in  the  first  place  the  kernal  Isic]  is  not  bitter,  and  secondly  is 

so  rare  in  Louisiana  that  it  cannot  have  secured  a  popular  name." ^-^ Sargent  wrote: 

"Thank  you  again  for  all  your  kindness  to  me  during  my  visit  to  Louisiana.  I 
never  had  a  better  week  or  saw  finer  or  more  interesting  trees,  and  we  must 

make  another  trip  together  before  long."^^  After  that  1910  letter  they  had  many 
trips  together.  Some  of  you  may  know  the  house  at  the  corner  of  Carrollton  and 
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Freret  streets  built  in  1849  by  Nathaniel  Wilkinson  in  Gothic  cruciform  de- 
sign, the  house  snuggled  behind  a  curtain  of  trees  and  shrubs.  When  Charles 

Low  lived  there  Professor  Sargent  was  house  guest  on  his  visits  to  New  Orleans. 
When  I  came  to  New  Orleans  in  1947,  Percy  Viosca  was  a  local  watchword. 

He  had  supplied  teaching  materials  for  biology  classes,  was  with  the  State  De- 
partment of  Conservation,  Curator  of  Reptiles,  etc.,  in  the  State  Museum,  New 

Orleans,  and  was  a  President  of  the  Louisiana  Academy  of  Sciences,  "Louisiana's 

first  major  herpetologist  probably  was  Percy  Viosca,  1892-1961."^^  He  published 
a  benchmark  paper  in  the  journal  Ecology  on  "Louisiana  wetlands  and  the  value 
of  their  wildlife  and  fisheries  resources."  ̂ ^  He  had  given  a  radio  talk  sponsored 

by  the  Smithsonian  Institution,  this  published  m  Scientific  Monthly.^^  Vioscs. 

trumpeted  Louisiana  in  1933  in  "a  handy  reference  for  tourists  . . .  and  nature 

lovers  generally,"  published  in  New  Orleans.^''  This  is  still  a  very  "handy"  guide 
for  tracing  names  now  hushed  by  progress,  and  the  folding  map  of 

landform-vegetation  by  L.E.  Boesch  is  useful. 

But  it  was  Viosca's  careful  study  of  Louisiana  irises  that  calls  our  wider 
attention.  Edgar  Anderson,  that  zealous  researcher  at  the  Missouri  Botanical 

Garden,  gave  Viosca  front-page  recognition  in  his  book  Introgressiw  hybrid- 
ization published  in  1949.*^^  Introgressive  hybridization  was  a  botanical  topic 

that  in  a  decade  translated  the  genetics  of  hundreds  of  American  plants  into 

printer's  ink.  Viosca's  study  of  Louisiana  irises  had  soberly  reduced  the  pano- 

ply of  described  "species"  proposed  by  J.K.  Small  and  E.J.  Alexander  into  what 
Viosca  interpreted  as  but  a  few  freely  interbreeding  species.  There  were  ninety- 
five  taxa  in  Small's  Manual  of  1933.  Edgar  Anderson  had  known  irises  m  the 
field  while  collecting  and  researching  the  genus  Tradescantia  with  Robert 
Woodson.  Paul  Percy  Viosca  was  a  field  naturalist  who  knew  the  sound  of  frogs, 

of  birds  in  fleeting  migration,  and  the  non-migratory  snakes  we  met  in  the  bay- 

ous. I  recall  my  visit  to  his  bedside  when  he  imprinted  a  thought:  "When  I  have 
so  much  knowledge  of  the  fauna  and  flora,  why  should  this  cancer  snuff  out 

my  life?"  He  was  seventy-two  when  he  died  a  few  weeks  later^^ 
Versatile  Clair  Alan  Brown,  associated  with  Louisiana  State  University  from 

1926  for  forty-two  of  his  seventy-nme  years,  was  first  a  forester  and  a  mycolo- 

gist studying  wood-rotting  fungi."^^^  Later  he  wrote  on  Louisiana's  fossil  pollen 
record,  her  paleogeologic  history,  revegetation  after  flood  waters,  what  plants 
grow  on  Indian  mounds  and  the  extent  of  middens,  weeds  in  rice  fields,  and 

mushroom  poisoning  among  cattle.  He  contributed  nine  chatty  essays  to  Loui- 
siana Conversation  Review.  His  Louisiana  trees  and  shrubs  introduced  our 

woody  plants  to  hundreds  of  young  biologists  and  vacationers.  ̂ ^  He  liked  ferns 
and  found  their  soil  requirements  interesting,  co-authoring  with  Donovan 
Correll  a  book  on  ferns  of  the  state.'^^  Their  attractively  illustrated  guide,  pub- 

lished in  an  edition  of  only  500  copies,  considers  where  and  why  ferns  grow  in 

a  region  we  often  think  of  as  fern-poor 
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Clair  was  a  smiling  botanist,  optimistic,  and  thoroughly  social.  When  he 
married  Clara  Douglas,  serials  librarian  at  the  University  in  1963,  his  interest 
in  petrified  wood  joined  her  enthusiasm  for  lapidary  handicraft.  Clair  knew 

this  state.  I  remember  how  he  warned  me  on  a  field  trip  along  Thompson  Creek 

to  watch  for  quicksands.  His  handy  manual  Wild  flowers  of  Louisiana,  illus- 

trated with  his  own  full-color  photographs,  will  be  a  record  of  our  flora  of  1972 

a  hundred  years  from  now.  ''^ 
The  lile  so  short,  the  crat  t  so  long  to  learn, 

Th'  assay  so  hard,  so  sharp  the  conquering  ... 

Chaucer,  Parleineiit  ol  Foulcs,  ca.  I  382 
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NOTES 

1,  Joseph  Ewan;'AbibliographyofLouisianabotany,"So(if/iH/[ou/s/c/nai  8(1967  [1968]) 

2-83  (hereinafter  cited  as  Ewan,e/Mog.)  Eric  Sundell, "Supplement  1 951-1  975;Tu- 

laneStud.Zool.Bot.2]  0  979)  3^66.Naturallsts  of  the  Old  South,  planned  on  [he  model 

of  Rocky  Mountain  naturalists  (Denver,  1950)  but  never  published,  amounts  to  seven 

pamphlet  boxes  of  5x8  cards,  recording  quotations  from  correspondence,  notes 

from  archives,  museum  records,  holographs  from  S.W,  Geiser,  etc,  (hereinafter  cited 

as  0/c/Souf/i)."Historical  sketch  of  Louisiana  botany"by  R.S.  Cocks,  Proc[oLi/5/ar)aSoc 
Naturalists  (1897-1899)  69-84  (cited  as  Cocks,  S/cetc/i), "Some  notes  on  the  botanical 

history  of  Louisiana"  by  R.J,  Usher,  Home  Gtjrrien/ng  1  (6)(1941)  12-13,20-21;(7)  12-13, 

19-20,  and  (8)  12-13.  Ferns  and  fern  allies  of  Louisiana  (Baton  Rouge,  1942)  by  CA. 
Brown  and  D.S.Correll  (cited  as  Brown  and  Correll,  Ferns),  John  Francis  McDermolt 

published  two  symposia  with  relevant  chapters:  J,  Ewan, "Scientist  on  the  frontier," 
Research  opportunities  in  American  cultural  history  (Lexington,  1961)  81-101,  and 

Trench  naturalists  in  the  Mississippi  Valley"  Frenc/i  in  the  Mississippi  Valley  (Urbana, 

1965)  159-174  (cited  as  Ewan,  French  naturalists).  Roster  of  70  persons  in  J.  Ewan, 

"Letters  from  Charles  Sprague  Sargent  to  Reginald  Somers  Cocks,  1 908-1 926,"i/\moW 
Arbor  46  (1 965)  1  -44, 1 22-1 59,324-361 ,41 1  -444  (cited  as  Sargent-Cocks  letters)  J.  Ewan, 

"Historical  problems  for  the  working  taxonomisL'Taxon  18(1969)  194-203  (cited  as 
Ewan,Prot)/e/7is). 

2.  Antoine  Simon  Le  Page  du  Pratz,  History  of  Louisiana,  Joseph  G.Tregle,  ed.  (Baton 

P^ouge,]97S).  Dictionary  of  Louisiana  biography, Glenn  R.  Con  rad,ed,  (Lafayette,  1988) 

(cited  as  DLB).  Cocks,  Sketch  69-80.  Ewan,  Bibliog.  8.  Ewan,  French  naturalists  1 64. 

3,  T  Becket,  London,  1774  ed.  (New  Orleans  [1947])  223.  Black  mangrove,  formerly 

Avicennia  nitida  Jacq.,  now  A.  germinans  (L.)  L.  See  E.L.  Little  Jr.,  U.S.D.A.Agnc  Handb. 
541  (1979)59. 
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4.  P.R.Cutright, "Lewis  and  Clark  and  Du  Pralz,"  Bull.  Missouri  Hist.  Soc  21  (1964)  31-35. 
Quarter  of  a  millenium, ^dwinWolfW  and  Mane  Elena  Korey,eds.(Philadelphia,  1981) 

fig.  90.  p.  1 1 1  .The  copy  now  in  the  Library  Company,  Philadelphia.  For  B.S.  Barton  see 

J.  Ewan  and  N.  Ewan,  Benjamin  Smith  Barton,  keystone  naturalist  and  pliysician  in 

Jeffersonian  America  (Missouri  Bot.  Garden  Press,  St.  Louis,  2005,  in  press). 

5.  Elliot  Coues,e/rc/soft/ieCo/orac/ol/a//ey  (Washington,  1878)  582. 

6.  Charles  E.O'UeiW, Charlevoix's  Louisiana,  selections  from  tiie  History  and  the  Journal  {Ba- 
ton Rouge,  1977).  Useful  docunnented  account  of  Pierre  EX.  de  Charlevoix,  1682- 

1761,  in  B.Boivin,"La  flore  du  Canada  en  ]708; Provanchena  9  (1977)  223-297.  D.R 
PenbaWow,  Trans. Roy  SocCanada  5  sect. 4  (1888)  51-52.Ewan,fi/Mog.  8. 

7.  A.H.G.  Alston  and  R.E.  Schultes,  "Studies  of  early  specimens  and  aspects  of  Ilex 

vomitorio," Rhodoro  53  (1951)  273-280. 
8.  Economics  of  wax  myrtle  awaits  study.  Ewan,  Frenc/inatL/rafers  166.Ewan,6/t)/;og.  76. 

9.  Samuel  Dorris  Dickinson,  New  travels  in  North  America  by  Jean-Bernard  Bossu,  1770- 
1791  (Natchitoches,  La.,  1982)  117. 

10.  Johann  Reinhold  Forster,  transl.  Travels  through  that  part  of  North  America  formerly 

called  Louisiana,  by  M.  Bossu  (London,  1771)  2  vols.  Plant  identifications  by  Forster, 

1:347-355, to  which  is  added  Forster's  "Catalogue  of  the  known  plants,  shrubs,and 

trees  in  North  America"as  they  relate  to  works  of  Catesby  Kalm,and  Gronovius.  Ewan, 
Bibliog.  9. 

1 1 .  See  note  9  for  Dickinson,  Bossu.  For  synopsis  of  Bossu  editions  see  Ewan,  Science  1 39 

(1963)478-479. 

1 2.  Auguste  Denis  Fougeroux  de  Bondaroy,  Hist.  Acad.  Roy  Scl.  Mem.  Math.  Phys.  (Pons) 

1786  (1788)  5.  Ewan,  6/b//og.  10. 

13.  Hazel  \e  Rougelel, Chelsea gardener,Philip Miller  1691  -1 771  (Portland,Ore.,  1990)  182. 

14.  lEwan, William  Bartram,  botanical  and  zoological  drawings,  /  756-/ 785  (Philadelphia, 

1968)  154-167. 

15.  William  Dunbar,  1749-1 81 0,"Scottish-born  scientist  and  Mississippi  planter,"took  up 

his  plantation  near  Natchez  in  1 792.  Dunbar  befriended  Bartram's  friend,  Alexander 
Wilson,  See  Clark  Huntef.Life  and  letters  of  AlexanderWilson  (Philadelphia,  1983)  101, 

373,  and  Wilson's  letter,  358. 

16.  Francis  V\a^per, Travels  of  William  Bartrom,  naturalist's  edition  [Hev\i  Haven,  1958).  From 

this  Harper  classic,  a  paper-bound  edition  with  background  essay  by  Robert  McC. 

Peck  (Peregrine  Smith,  Salt  Lake  City,  1 980)  is  reliable  for  maintaining  original  pagi- 
nation of  the  1791  edition. 

1 7.  For  Claude  Cesar  Robin,  1 750-post  1 807,  see  FMonaghan,Ffer)(:/i  travelers  in  the  United 

States,  /  765- 7  932  (New  York,  1961)81. 

18.  C.S.Rafinesque,F/oru/aLuc/owc/ono  (New  York,  1817)  is  an  abridged  and  augmented 

translation  of  Robin's  "Flore  Louisianaise"in  his  Voyage  dans  finterieur de  la  Louisiane, 

de  la  Flonde  occidentales  ...1802  [to]  1806  (Paris,  1 807)  3:325-538.  See  J.  Ewan,  editor's 
introduction,  reprint  Rafinesque,  F/oru/a /.uc/owc/ano  (New  York,  1967)  i-xl. 

19.  Essential  reference:  Stanley  Clisby  Arthur, /^uc/L/bon,  an  intimate  life  of  the  American 
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woodsman  (New  Orleans,  1937)  273,  the  basis  of  Irving  T.Richards, "Audubon,  Joseph 

R.Mason, and  John  Nea\,"Amer.  Lit.  6  (1 934)  1 22-1 40,  by  correspondence  with  Arthur. 
Current  study;  Lois  Elmer  Bannon  and  Taylor  Clark,  Handbook  of  Audubon  prints 

(Gretna,  La.,  1991)  57,  Mason's  backgrounds,  91-108.  Francis  Herrick, /Audubon  the 

naturalist  (New  York,  1917)  2:69  refers  to  Thomas  Sully's  report  of  Mason  working  in 

Philadelphia, The  "Joseph  R.Mason,  1808-1 842"  in  George  C.Groce  and  David  H.Wal- 

lace, Dictionary  of  artists  in  America,  ]564-i860  (New  Haven,  1957)  428,  singularly 

makes  no  reference  to  Mason's  association  with  Audubon! 

20.  Marshall  B.  Davidson,  Introduction,  Original  water-color  paintings  of  Jolin  James  Au- 

dubon  for  tiie  Birds  of  America  (New  York,  1966)  plate  21 1,  but  Mason's  drawing  of 
Hydrangea  quercifolia.  plate  83,  as  usual  makes  no  record  of  his  participation. 

21 .  Aloysius  Enslen,  Austrian  gardener  whom  Frederick  Pursh  had  known  in  Europe.  He 

collected  for  Prince  Lichtenstein  as  far  south  as  Ne\«/  Orleans,  where  he  first  found 

the  copper-colored  /r/s"on  the  banks  of  the  Mississippi  River  near  New  Orleans,"but 

the  records  in  Vienna  evidently  lost.  Enslen's  discoveries,  including  the  ins,  were  cir- 

culated in  the  Philadelphia  coterie.  John  Lyon  listed  the  "sp.  nova,  copper  coloured 

flowers, "then  undescribed,on  his  broadside  of  garden  novelties  from  America  (Trans. 

AmerPhilos.Soc.  S3  (pt.2)  (1963)  57). The  latest  account  on  Enslen  is  J.  Ewan,  editor's 
introduction, reprint,  F  Pursh, F/ora/\mer/caeSepfenfnona//5  (Cramer, Vaduz.Germany, 

1979)  15-16. Seealso  J. Ewan, "From  Calcutta  and  New  Orleans,or,  tales  from  Barton's 

greenhouse,"  Proc./\mer.  Pliilos.Soc.  127  (1983)  125-1 34. The  type  specimen  of  Iris 
fulva  Ker.  was  destroyed  in  the  bombing  of  World  War  II,  See  also  Margaret  Stones, 

Flora  of  Louisiana  ...  with  botanical  descriptions  by  Lowell  Urbatsch  (Louisiana  State 

Univ,  Press,  Baton  Rouge,  1991), 

22.  WilliaiTi  Paul  Crillon  Barton,  1786-1856,  M.D,  and  Prof,  of  Botany,  University  of  Penn- 

sylvania, drew  49  native  species,  colored  the  plates  himself, for  his  Vegetable  rvateria 

rvedica  of  the  United  States  (Philadelphia,  181  7-18)  but  it  would  have  been  Barton's 

ambitious  three-volume  Floraof  North  America  (Philadelphia,  1821-23)  that  possibly 

involved  Joseph  Mason.  Barton's  wife,  Esther  Sergeant, assisted  with  the  drawings  of 

both  works.  See  J,  Ewan, "History  of  Philadelphia  horticulture:  chronology,  dramatis 

personae.Trom  seed  to  flower,  Philadelphia  1681-1876  (Penn,  Hort.Soc,  1976)  59,65. 

23.  See  note  20.  Davidson  introduction, xi-xxix.  Color  reproductions  from  the  Audubon 

collection  at  the  New  York  Historical  Society. 

24.  Louis  Francois  Tainturier,  fl,  1825-1840,  market-gardener  (?),  correspondent  of  W.J. 

Hooker,  whose  eight  tetters,  1824-1836,  are  preserved  at  Kew,  lived  at  47  Burgundy 

Si.,  acc.Gibson's  guide  and  directory,  1838,  and  Michel's  New  Orleans  directory  /S40.The 
scattered  references  to  Tainturier  in  Torrey  and  Gray,  flora  1:1 5,  the  collections  in  the 

Philadelphia  Academy,  and  inT  Nuttall,Sy/va  1:194,  represent  correspondence  with 

Hooker  and  not  the  unlikely  correspondence  of  Tainturier  with  American  botanists, 

Ewan,  0/dSouf/i.  W.J,  Hooker,  Nov.  21,  1825,  to  John  Richardson,  in  part, "I  am  even 

keeping  in  view  our  projected  Flora  of  British  N.  America  and  am  extending  my  cor- 

respondence to  all  parts  of  that  Continent,  in  order  that  our  portion  of  it  may  in  due 
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time,  be  the  better  illustrated.  I  have  an  excellent  correspondent  even  at  New  Or- 
leans, who  sent  me  large  collections  from  that  neighbourhood  &  some  way  up  the 

banks  of  the  Mississippi."  Hooker-Richardson  letters,  Kew. 

25.  For  College  of  Orleans  see  Joseph  A.  Breaux,  Publ.  Louisiana  l-list.  Soc.  7(1915)  1 36- 

]  42.  Ewan,  Old  South.  Ev\/an,Frencli  naturalists  173.  Could  there  be  a  connection  be- 

tween the"herbarium  of  8000  plants  well  dried  and  well  preserved"and  Tainturier? 
Joseph  Lakanal  announced  at  the  College  of  Orleans  in  1822.  See  John  Charles 

Dawson,  Lakanal,  the  regicide  (University,  Ala.,  1948)  133. 

26.  S.H.  Scudder,  Psyche  8  (1 899)  306-308.  Harry  B.  Weiss  and  Grace  M.  Ziegler,  Thomas 

Say,  early  American  naturalist  {Spnngf\e\d,\\\.,  1931)  cites  six  Barabino  references. 

27.  E.T.  Hamy,  Travels  of  the  naturalist  Chades  A.  Lesueur  in  North  Amenca,  1815-1837,  Mil- 
ton Haber,transl.  (Kent,  Ohio,  1968)66. 

28.  Ewan,6/5//og.  38,52,56.  For  more  on  Lesueurand  BoryseeM.Ly-Tio-Fane,/_egeograp/?e 

et  le  noturaliste  a  Tlle-de-France,  1801, 1803  (Port  Louis,  Mauntius,  2003). 

29.  S.G.  Morton,  Synopsis  of  the  organic  remains  of  the  Cretaceous  group  of  the  United  States 

(Philadelphia,  1834)  63.  Though  Morton  did  not  botanize,  Asa  Gray  memorialized 

him  in  thecelastraceousgenusA4orfon/o, in  PlantaeWrightianae  1  (1852)  34,"tothat 
most  eminent  American  naturalist,the  late  Samuel  George  Morton, author  of  Cran/o 

amer/cano."For  sidelights  on  the"AmericanGolgotha,"see  Frank  Spencer,  Frans.SrL/d 

Coll.  Physicians  Philadelphia  ser.5,5  (1983)  321-338,  and  W.J.  Bell,  Jr.  in  C.C.  Gilespie, 

ed..  Dictionary  of  scientific  biography  9  (1 974)  540 — 541 . 
30.  Daubeny,son  ofan  Anglican  cleric,is  identified  by  ArnoldThackrayasa  chemistand 

geologist,  not  as  a  botanist  (in  C.C.  Gilespie,  ed.,  Dictionary  of  scientific  biography  3 

(1  971 )  585-586.  At  the  Oxford  meeting  of  the  British  Association  for  the  Advance- 
ment of  Science  when  the  Bishop  of  Oxford  hoped  to  conclude  the  sessions  by 

"smashing  Darwin," Daubeny  supported  the  Or/g/n.  See  Leonard  Huxley  L/Teond/ef- 
ters  of  Joseph  Dalton  Hooker  {London,  1918)  1:521. The  Catalogue  of  the  archives  of 

the  Oxford  Botany  Department,  now  deposited  in  the  Bodleian  Library  lists  135 

Daubeny  titles.  Ewan,  Old  South. 

3 1 .  Popular  geography  of  plants;  or  a  botanical  excursion  round  the  wodd  (L.  Reeve,  Lon- 

don, 1 855)  1 1 3. The  work  was  edited  by  Daubeny,  with  the  author  given  as"E.M.C."  A 
ms  record  eguated  this  with  Emily  M.  Cox,  but  the  National  Union  Catalog  ascribes 

the  authorship  to  Maria  E.Catlow,  author  of  popular  works  on  insects  and  shells. 

32.  C.G.B.  Daubeny,  Oxford, 4  March  1 843,  to  W.J.  Hooker,  Hooker  correspondence,  Kew. 

33.  Thomas  Drummond's  Louisiana  and  Texas  herbarium  records  were  the  first  widely 

distributed  among  the  world's  botanica!  centers.  Some  of  the  best  narrative  in  the 
field  ofbotanicalexploration,SamuelW.Geiser,A/of(jra//5rsoff/iefront/er(Dallas,  1948) 

ed. 2. 55-78,  provided  a  background. 
34.  T  Drummond,  New  Orleans,  20  May  1 832,  to  W.J.  Hooker,  Hooker  correspondence, 

Kew. 

35.  Bot.Mog.,p\d.Xe  3441.1 835.  Geiser  provides  a  map  of  Drummond's  collecting  localities. 
35.  Ibid.  1948,  78. 
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37.  The  collections  of  Joseph  C.Frank,  1  782-1 835,  M.D„  in  the  Missouri  Botanical  Garden 

herbarium  were  acquired  with  the  Bernhardi  Herbariunn. George  Engelnnann,St.Louis, 

1  7  Feb.  1 842,  to  Asa  Gray,  connments  on  Frank's  botanizing  in  western  Pennsylvania 
(Asa  Gray  correspondence,  Harvard).  Ronald  L.  Stuckey  Castanea  39  (1 974)  263-272, 

on  Fran k's  Ohio  collections,  Agnes  Chase, Confr/b.  (7.5.  A/or/. Herh  28  (1929)  32,  reported 

the  type  specimen  of  Paspalum  frankii  Steud.,  labeled  "New  Orleans,  1 837,"  is  in  the 
Drake  FHerbarium,Paris. 

38.  See  R.L.  Stuckey  Scientific  publications  of  Charles  Wilklns  Short  (New  York,  1 978)  i  -v. 

Ewan,  Problems  200.  Ewan,  Bibliog.  20. 

39.  J.  Ewan,"Josiah  Hale,  M.D.,  Louisiana  botanist,  Rafinesques  pupil, "7.  Soc  Bibliogr  Nat. 
H/sf.  8(1977)235-243. 

40.  Ibid.  237.  Ewan,  Bibliog.  25. Sargent-Cocks  letters,  numbers  1 40, 1 92, 246. 

41.  Specimen  simply  annotated  by  Asa  Gray  "Louisiana,  Hale"Gray  Herbarium,  Harvard. 
42.  Ibid.  238.  J.  Hale,  New  Orleans,  6  June  1838,  to  John  TorreyTorrey  correspondence, 

N.Y.  Botanical  Garden. 

43.  J. Hale, Canton, Mississippi, 7  Nov.  1855, to  G.Engelmann.Engelmann  correspondence, 

Missouri  Botanical  Garden.  For  Samuel  Barnum  Mead,  1  799-1880,  M.D.,  see  the  over- 

looked privately  printed  Alice  L.  Kibbe,/^f/eW  iv/f/i  p/anf /overs  andco/Zecfors  (Carthage, 

III.,  1953)5-42. 

44.  New  Orleans  Academy  of  Sciences  archives  now  preserved  at  Howard-Tilton  Me- 
morial Library  Tulane. 

45.  J.  Ewan.  "Only  ten  feet  less."  In  James  E,  Guncke,  ed.,  Current  topics  in  plant  science 
(New  York,  1969)  155-166. 

46.  R,S,Cocks,"William  Marbury  Carpenter,a  pioneer  scientist  of  Louisiana, "fL/Zone  Gradu- 

ates'Mag.  3  (1914)  1  22-1 27.  Also  John  Duffy,ed.,  Rudolph  fvlatas  history  of  medicine  in 
Louisiana  (Baton  Rouge,  1962)  passim. 

47.  W.M.  Carpenter,  Jackson,  La„  15  June  1839,  to  John  TorreyTorrey  correspondence, 

N.Y  Botanical  Garden,  courtesy  of  Susan  Eraser,  archivist, 

48.  Charles  Lyell,  Second  v;s/fro  the  United  States  of  North  America  (New  York,  1 850)  2:111. 

Carpenter  accompanied  Lyell  in  March,  1846,about  NewOrleans,2:106-107,and  his 

observations  around  Port  Hudson,  2:1 38-1  39,  and  the  hydrography  of  the  Missis- 

sippi River,  2:188-189,  were  reported  by  Lyell. 

49.  J.Karlem  Riess,"John  Leonard  Riddell, "  TuZaneSfud.  GeoZ.Po/eonroZ.  13  (1977)  1-110. 
John  Duffy  ed.,  Rudolph  fvlatas  history  of  medicine  in  Louisiana  (Baton  Rouge,  1 962) 

2:85-86,passim. Ralph  W.  Dexter,"Early  career  of  John  L.Riddell  as  a  science  lecturer 

in  the  nineteenth  century" OZi/o.J.Sc/.  88  (1988)  184-1 88. Ewan, ProZ^Zems  200. DZ.e. 
50.  Otto  Juettner.Don/eZDra/ceo/idZi/sfo/ZoiA/m (Cincinnati,  1909)  202-203. J. L.Riddell, to 

Amos  Eaton, quoted  by  Wm.M,5mallwood,/VeiA//or/(Z^/srory  18  (1937)  183. 

51.  "Prior  to  Agassiz,  no  other  individual  contributed  nearly  so  much  to  American  cul- 

ture through  the  actual  study  of  natural  history  as  did  Amos  Eaton"Wm.M.and  Ma- 
bel S.C.SmaWwood,  Natural  history  and  the  American  mind  (New  York,  1941)  283,  in  a 
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notable  chapter, 249-284,When  publication  of  Eaton,/\/lonua/ofborany  (Albany,  1817) 

was  rejected,  63  Williams  College  students  underwrote  its  printing  (262). 

52.  Hubert  C.  Skinner, "The  remarkable  Dr.  John  RiddeW,"  Linn's  Weekly  Stamp  News  (Sid- 
ney, Ohio)  40  (1967)  23. 

53.  Agnes  Chase,"Durand  Herbarium," earton/a  17  (1935)40-45. 

54.  Laurence  J.  Dorr,"ldentity  of /^/dc/e/Z/a  Raf.,"7oxon  41  (1992)  80-83,  see  81. 
55.  Hermia  N.Gokie,  Account  of  the  herbaria  of  the  Departnnent  of  Botany  in  the  University 

of  Oxford  (Oxford,  1 964)  1 54  and  232. 

56.  E\Nar],  Problems  199-200,for  figures  of  Riddetl  herbarium  labels. 

57.  J.Ewan,"Riddeirs  place  in  the  phytography  of  Louisiana. 'Mmer. 7.  Sot.  50  (1963)  631, 
abstract. 

58.  J. Hist. Med.AlliedSci.  28  0973)  102. 

59.  J.  Ewan,  Rocky  Mountain  naturalists  (Denver,  1 950). 

60.  John  H.Batr\han,Biographical notes  upon  botanists  (Boston,  1965)  3  vols. Ewan, 6/Mog. 
29. 

61.  A.Gray,"Reporton  the  botanical  report  of  A.Featherman,"/^mer.J.Sc/.  ser.3.2  (1871) 
374-375.  Ewan, BIbliog.  29-30.  R.L.Wilbur, Rhodora  57  (1 955)  101. 

62.  J.  Ewan, "Roots  of  the  California  Botanical  Society,"  Madrofio  24  (1 987)  1-17.  Photo- 

graph of  the  Lemmons'exhibit  atthe  New  Orleans  Cotton  Exposition,fig.  2,  refs.  16. 

63.  J.B.S.  Norton,"Joseph  R  Joor,"  Sot.  Gaz.  23  (1 898)  271-274.  portr.  Copy  of  obituary  in 

SouthW.  Presbyterian  for  August  25, 1892, in  Tulane  University  Scrap-book,\jo\. 2  Jan.], 

1 889-July  31,1 893,  pp.  1 1 0-1 1 1 ,  Howard-Tilton  Memorial  Library. 
64.  Engelmann  letters,  Missouri  Botanical  Garden  archives. 

65.  Joor  papers,  1 868-1 893,Tulane  Univ., Howard-Tilton  Memorial  Library, Special  Colls. 
66.  Verified  by  Anne  S.  Bradburn,Tulane  Univ.  Herbarium,  October,  1 978. 

67  For  the  Langlois  herbarium  (said  to  amount  to  20,000  specimens)  see  A.O.Tucker,  M.E. 

Poston, and  H.H.  litis, Taxon  38  (1 989)  1 96-203. 

68  A.B.iang\o\s,Catalogue provlsoire  de plantes phanerogames  et cryptogames  de  la  Basse- 
Louisiane  (St.  Etienne,  France,  1 887). 

69.  A.B.  Langlois,  St.  Martin's  Church,  St.  Martinville,  La.,  6  Oct.  1 896,  to  E.L.  Greene,  Notre 
Dame  Univ. archives. 

70.  J.M.  Langlois,  Breaux  Bridge,  La., 4  Dec.  1 900,  to  E.L. Greene,  Notre  Dame  Univ.  archives. 

71 .  Shirley  C.Tucker,"Langlois's  collection  sites  of  Louisiana  lichens," 6ryo/og/st  73  (1 970) 
137-142.SeealsoEricSundell,Tu/aneSrud.Zoo/.eof.  21  (1979)43. 

72.  New  York  Times  for  Feb.  7, 1 934. 

73.  Ernest  J.  Palmer,"Benjamin  Franklin  Bush," Amer.  Midi.  Naturalist  18  (1937)  ii-vi.  portr., 

bibliog.of  his  writings.  For  the  field  collecting  of  Ernest  Jesse  Palmer,  1875-1962,  in 
Louisiana  on  behalf  of  the  Arnold  Arboretum  and  the  Missouri  Botanical  Garden, 

see  Sargent-Cocks  letters,  passim. 

74.  B.R  Bush, "Notes  on  the  botany  of  some  southern  swamps,"  Gard.  &  Forest  1 0  (1 897) 
514-516./_e/fr)ena  is  known  today  from  Brazoria  and  Chambers  counties,Texas,  where 
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Drummond  first  discovered  it.  For  comprehensive  report  on  Leitnena  see  R.B. Chan- 

nel! and  C.E.  Wood,  Jr.,  J.  Arnold  Arbor.  43  (1 962)  435-438.  Useful  eariy  account  by 

William  Trelease,  Missouri  Bot.  Gord.  Annual  Rep.  6  (1 895)  65-90.  frontis.,  plates  30-44. 

75.  Sargent-Cocks  letters  2-6,  portr.  Ewan,  Bibliog.  35-43. 

76.  S.M.Walters,  Shop/ngofCombr/dgebotony  (Cambridge,  1981)  75-82. 

77.  R,S. Cocks,  New  Orleans,  20  May  1906,  to  E.L.Greene,  Notre  Dame  Univ. archives. 

78.  For  Ida  Ann  Slocum  Richardson,  d.  1910,  second  wife  of  Tobias  Gibson  Richardson, 

1827-1 892, M.D.,  see  Mary  Gehman,l4/omen  and /VewOr/eoAis,o/7/5fory  (New  Orleans, 
1 988)  1 1  5, 1 27;  and  Charlotte  Seidenberg,  New  Orleans  garden  (New  Orleans,  1 990) 

457-458. 

79.  R.S.  Cocks,"Grasses  of  Louisiana,"  Proc  Louisiana  Soc  Naturalists  [1 900]  1 25-1 31 . 
80.  C.S.  Sargent,  Bot.  Qaz.  66  (1918)  437. 

81 .  Sargent-Cocks  letters  94. 
82.  Ibid.  98. 

83.  Ibid.  7. 

84.  Harold  A.  Dundee  and  Douglas  A. Rossmari,  Amphibians  and  reptiles  of  Louisiana  {Ba- 
ton Rouge,  1 989)  4. 

85.  fco/ogy9  (1928)  216-229. 

86.  5d.Monf/i/y  26  (1928)  19-27. 

87.  Louisiana  out-of-doors  (New  Orleans,  1933).  190  pp.,  1 10  illus. One  dollar, 

88.  Edgar  Anderson, /nfrogress/i/ehybr/ci/zof/on  (NewYork,  1949).  RViosca,"lrises  of  south- 

eastern Louisiana," 6u/Mmer.//'/s  Soc.  57  (1935)  3-55. 

89.  A/eiA/Or/eonsSfo/-es-/f£Y7ifor28  Aug.  1961,  portr. Memorial  number,  Tulane Stud.Zool.  9 
(1962)  no.  5. 

90.  Clair  Alan  Brown,  Ph.  D.  thesis^'Odonf/o,  an  epixylous  fungus  of  family  Hydnaceae." 
See  Bot.  Gaz.  96  (1 935)  640-675. 

91 .  Louisiana  trees  and  shrubs  (Baton  Rouge,  1 945).  Ewan,  Bibliog.  62. 

92.  C.A.  Brown  and  Donovan  S.  Correll,  Ferns  and  fern  allies  of  Louisiana  (Baton  Rouge, 
1942).  Ewan,  8/Mog.  59. 

93.  C.A.Brown,  Wild  flowers  of  Louisiana  (Balon  Rouge,  1 972).  See  Eric  Sundell,7u/aneSfud 
Zool.Bot.2]  (1979)46. 

94.  For  Ada  Nesta  Dunn  Ewan  (1908-2000)  see  L.J.  Dorr  and  Alan  T.Whittemore,  Taxon 

49(2000)817-818. 
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ABSTRACT 

The  Wild  Orchids  of  North  America,  Nor(!i  d/ Mexico  (Paul  Martin  Brown  and  StanFolsom,  Univer- 

sity Press  of  Florida,  2003  ISBN  0-8130-2572-Q)  has  served  as  an  illustrated  and  annotated  checklist 
of  the  orchids  of  that  region.  In  the  few  years  since  research  was  completed  for  that  work  many  new 

taxa  have  been  described,  other  pertinent  facts  have  been  published,  and  six  corrections  of  fact  need 

to  be  added  to  the  onginat  manuscript.  Those  additions  and  corrections,  including  literature  refer- 
ences and  photographs,  are  presented  here  lo  enable  the  reader  to  update  this  volume  to  the  close  of 

2005. 

RHSUMEN 

The  Wild  OrchuhojNorlh  America.  Norlh  of  McxicoiPaul  Martin  Brown  y  Stan  Folsom,  llniversity 

Press  of  Florida,  2003  ISBN  0-8130-2572-Q)  ha  servido  como  catalogo  anotado  e  ilustrado  de  las 

orquideas  de  esa  region.  En  los  pocos  anos  dcsdc  que  se  fmalizo  la  mvestigacion  del  trabajo  se  han 
descrito  muchos  taxa  nuevos,  se  han  publicado  otros  hechos  importantes,  y  se  han  hecho  seis 

correcciones  que  necesitan  anadirse  al  manuscrito  original.  Estas  adiciones  y  correccioncs,  que 

incluyen  referencias  bibliograficas  y  fotograf  ias,  se  presentan  aqui  para  posibilitar  al  lector  poner  al 
dia  en  2005  este  volumen. 

Since  the  compilation  and  publication  of  The  Wild  Orchids  of  North  America, 

North  of  Mexico  in  April  2003  (research  completed  in  May  2002),  six  errors  have 

been  noted,  several  older  forms  revived,  numerous  new  taxa  described,  new  com- 

binations published,  range  extensions  noted,  'lost'  species  rediscovered,  and  sig- 
nificant publications  presented.  Whether  one  embraces  all  of  the  subspecific 

taxa  is  not  the  point  of  this  publication.  These  taxa  have  been  described  and  are 

present  in  living  material,  and  therefore  they  deserve  some  recognition.  Recent 
reassessments  of  older  generic  concepts  (i.e.,  Gymnadeniopsis)  and  ongoing 
molecular  work  (i.e.,  Piperia/Platanthera)  have  resulted  m  several  transfers  and 
new  combinations.  Whereas  this  is  not  intended  m  any  way  to  be  a  revised  or 

second  edition  of  The  Wild  Orchids  of  North  America,  North  of  Mexico,  those 

combinations  and  transfers  (although  in  some  cases  a  more  accurate  assess- 
ment of  the  individual  taxon)  are  usually  listed  as  synonyms,  with  hterature 

^  Address  for  correspondence:  1 0896  SW  90"'  Terrace,  Ocala,  Florida  3448 1 ,  U.S.A.  naorchid@aoLcom 

SIDA  21(4):  2297 -2319. 2005 



2298  BRIT.ORG/SIDA  21(4) 

reierences,  under  the  appropriate  species.  Additions  and  corrections  are  ar- 
ranged in  original  page  order  of  The  Wild  Orchids  of  North  America,  North  of 

Mexico. 

Page 

2 

Amcrorchis  rotundifoUa  (Banks  ex  Pursh)  Hulten 
small  round-leaf  orchis 
emend: 

forma  arigustifolia  (Rousseau)  P.M.  Brown— narrow-leafed  form 
Brown,  PM. and  S.N.  Fofsom.  2006.  Wild OrchidsoJtheCanadianMantimes and 

Northern  Great  LakesRegion,  p.  284. 
add: 

forma  rosea  PM.  Brown— pink-flowered  form 
Brown,  PM.  2004  North  American  Native  Orchidjournal  10:  34. 

(orma  wardii  PM.  Brown— bicolored  form 

Brown,  PM.  2004.  North  American  Native  Orchidjournal  10:  34. 

7 

Calopogon  harhatus (Walter)  Ames 

bearded  grass-pink 
add: 

forma  lilacinus  PM.  Brown— lilac-flowered  form 

forma  albiflorus  PM.  Brown— white-flowered  form 
Brown,  P.M.  2003.  North  American  Native  Orchidjournal  9:  33. 

Brown,  PM.  and  S.N.  Folsom.  2004.  Wild  Orchids  of  the  Southeastern  United 

States,  pp.  26-27. 
Brown,  PM.  and  S.N.  Folsom.  2005.  Wild  Orchids  of  Florida:  updated  and  ex- 

panded edition,  pp.  40-41. 

8 

Calopogon  multiflorus  Lindlcy 

many-flowered  grass-pink 
add: 

forma  albiflorus  PM.  Brown- white-flowered  form 
Brown,  PM.  2004.  North  American  Native  Orchidjournal  10:  21. 

Brown,  PM.  and  S.N.  Folsom.  2005.  Wild  Orchids  of  Florida:  updated  and  ex- 

panded edition,  pp.  42-43. 

Calopogon  oklahomensis  D.H.  Goldman 

Oklahoma  grass-pink 
add: 

lorma  alhijlorus  PM.  Brown— white-flowered  form 
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Brown,  2003.  North  America  Native  Orchid  Journal  9: 33-34. 
Brown,  P.M.  and  S.N.  Folsom.  2004.  Wild  Orchids  of  the  Southeastern  United 

States,  pp.  30-31. 

10 

Calypso  hulhosa  (Linnaeus)  Oakes  var.  americana  (R.  Brown)  Luer 

eastern  fairy-slipper 
add: 

forma  hijlora  P.M.  Brown— two-flowered  form 
Brown,  2004.  North  American  Native  Orchidjournal  10:  35. 

Brown,  P.M.  and  S.N.  Folsom.  2006.  WiZdOrchidso/the  Canadian  Mantimesand 

Northern  Great  Lakes  Region,  pp.  32-33. 

13 

add: 
Cleistes  Xochlochoneensis  RM.  Brown 

Ochlockonee  hybrid  rosebud  orchid 
(C  divaricata  x  C  hifaria) 
Brown,  PM.  2004.  North  American  Native  Orchidjournal  10:  22. 

Brown,  PM.  and  S.N.  Folsom.  2005.  Wild  Orchids  of  Florida:  updated  and  ex- 
panded edition,  p.  53. 

16 

add: 

Corallorhiza  maculata  (Rafinesque)  Rafmesque  var  ozettensis  Tisch 
Ozette  coralroot 

Brown,  PM.  and  S.N.  Folsom.  2006.  Wild  Orchids  of  the  Pacific  Northwest  and 

Canadian  Rockies,  pp.  40-41. 
Tisch,  E.  2001.  Madrono  48:  40-42. 

18 

Corallorhiza  striata  Lindley  var.  vreelandii  (Rydberg)  L.O.  Williams 

Vreeland's  striped  coralroot 
correct  spelling  to:  Todsen 

19 

Corallorhiza  trifida  Chatelam 
early  coralroot 
add: 

forma  verna  (Nuttall)  PM.  Brown— yellow-stemmed/ white-lipped  form 
Brown,  P.M.  and  S.N.  Folsom.  2006.  WiWOrchidso/the  Canadian  Marftimesand 

Northern  Great  Lakes  Region,  p.  284. 

Corallorhiza  wisteriana  Conrad 
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Wister's  coralroot 
add: 

torma  coopcri  P.M.  Brown— cranberry-pink  colored  form 
Brown.  P.M.  2004.  North  American  Native  Orchid  Journal  10:  22. 

Brown,  RM.  and  S.N,  Folsom.  2005.  Wild  Orchids  of  Florida:  updated  and  ex- 

panded edition,  pp.  62-63. 

20 

CrdMklii.s  niuscosa  Swartz 

moss-loving  cranichis 
emend: 

rediscovered  in  Collier  County,  Florida  in  2004 

Clusman,  R.  2004.  Native  Orchid  Conference  journal  1(2):  26-28. 

21 

Cypripcdium  acaule  Aiton 

pink  lady's-slipper,  moccasin  flower 
add: 

torma  lancijolium  House— narrow-leaved  form 
House,  H.  1924.  New  York  Slate  Museum  Bulletin  254:  236, 

23 

Cypnpediumfaseiculatum  Kellogg  ex  S.  Watson 

clustered  lady's-slipper 
add: 

torma  purpureuni.  RM.  Brown— mahogany-flowered  form 

torma  viride  RM.  Brown— green-flowered  form 
Brown,  RM.  2004.  North  American  Native  Orchid  Journal  10:  36. 

Brown,  RM.  and  S.N.  Folsom.  2006.  Wild  Orchids  of  the  Pacific  Northwest  and 

Canadian  Rockies,  pp.  56-57. 

24 

Cypripcdium  ii^ut  I  a  turn  S\w'c\nz 

spotted  lady's-slipper 
add: 

torma  albiflorum  Lee— white-flowered  form 
Lee,  Y.N.  1996.  Flora  of  Korea:  1164. 

Cypripcdium  hentuckiense  C.F  Reed 

ivory-lipped  lady's-slipper 
add: 

forma  summcrsii  RM.  Brown— concolorous  yet  low- flowered  form 
Brown,  RM.  2002.  North  American  Native  Orchid  Journal  8: 30-31. 
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Calypso  bulbosa  var.  americana 

forma  biflora  p.  1 0 

Calopogon  multiflorus 

forma  o/6/florui  p.  8 

Corallorhiza  maculata  var.  ozettensis  p.  1 6 Corallorhiza  wisteriana  forma  cooperi  p.  1 9 
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27 

Cypripcdiiim  pusscrinnm  Richmond 

sparrows-egg  lady's-slipper,  Franklin's  lady's-slipper 
add: 

torma  rninganense  (Victorin)  P.M.  Brown— dwarf  form 

Brown,?.M.&ndS.N. Fohom. 2006.  WildOrchidsoJthe Canadian Maritimcsand 

Northern  Great  LakesRegion,  p.  284. 

28 

add: 

Cypripedium  x  herae  Ewacha  &  Sheviak 

Queen  Hera's  hybrid  lady's-slipper 
{C.parviflorum  var  pubescens  x  C  reginac) 

Sheviak,  CS.  2004.  Orchid:^  73(4):  296-299. 

29 

Cyrtopodium  punciatum  (Linnaeus)  Lindley 
cowhorn  orchid 

photograph  is  incorrect  (is  C  macrohulhon),  see  new  photograph 

add: 

Cyrtopodium  macrobulhon  (La  Llave  &  Lexara)  G.A.  Romero-Gonzalez  &  G. 
Carnevah  Fcrnandcz-Concha 
giant  cowhorn  orchid 

southwestern  Florida;  Mexico 

photographed  (1999)  in  Monroe  County,  Florida;  introduced-' 

Brown,  RM.  and  S.N.  Folsom.  2005.  Wild  Oirhids  of  Florida:  updated  and  ex- 
panded edition,  p.  73. 

30 

Dactylorhiza  aristala  (Fischer  ex  Lindley)  Soo  var  aristala 
Fischer's  orchid 
add: 

torma  alhomaeulata  RM.  Brown— white/pmk  spotted  Hp  form 
Brown,  RM.  2004.  North  Ameriean  Native  Orchidjournal  10:  37. 

Dactylorhiza  aristata  (Fischer  ex  Lindley)  Soo  var  hodiakeusis  Luer  &  Lucr /; 
Kodiak  orchid 

add: 

forma  alba  P.M.  Brown— vvhitc-f lowered  form 

Brown,  RM.  2004.  North  Ameriean  Native  Orchidjournal  10:  37. 
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32 

Deiregyne  confusa  Garay 

Hildago  ladies'-tresses 

t'unkieUa  conjusa  (Garay)  Szlachetko,  Rutkovvski,  &  Mytnik 
emend: 

discovered  at  Big  Bend  National  Park  in  2004 

photo  in  Luer  (and  on  p.  32)  taken  m  Durango,  Mexico  and  does  not  appear 

to  exhibit  pubescent  sepals  of  D.  confusa  and  may  be  D.  durangensis,  see  new 

photograph 
Coleman,  R.  2006.  Native  Orchid  Conference  Journal  3:  in  press. 

Szlachetko,  D.L.,  P.  Rutkowski,  and  J.  Mytnik.  2005.  Contrihuixons  to  the  taxo- 
nomic  revision  of  the  suhtrihes  Spiranthinae,  Stenorrhynchidinae  and 

Cyclopogoninae  (Orchidaceae)  in  Mesoamerica  and  the  Antilles.  Polish  Botani- 
cal Studies  20;  229. 

45 

Insert  the  following  and  remove  from  the  indicated  pages  in  Platanthera. 

Gymnadeniopsis  clavellata  (Michaux)  Rydberg  var.  clavellata 
Pldtanlhera  clavellata  (Michaux)  Lucr  var.  clavellata  (details  see  p.  78) 

little  club-spur  orchis 
Gymnadeniopsis  clavellata  (Michaux)  Rydberg  var.  ophioglossoides  (¥er mid) 
W.J.  Schrenk 

P/citanthera  clavellata  (Michaux)  Rydberg  var  ophioglossoicle.s(Fernald)  P.M.  Brown  (details  see 

p.  79) 

northern  club-spur  orchis 

Gymnadeniopsis  integra  (Nuttall)  Rydberg 
Platanthera  integra  (Nuttall)  Lindley  (details  see  p.  84) 

yellow  fringeless  orchis 

Gymnadeniopsis  nivea  (Nuttall)  Rydberg 
Platanthera  nivetj  (Nuttall)  Lindley  (details  see  p.  87) 

snowy  orchis 

Rydberg,  PA.  1901.  in  Britton,  Manual  of  the  Flora  of  the  Northeastern  United 
States.p.  293. 

Brown,  PM.  2002.  North  American  Native  Orchidjournal  8:  32-40. 

Gymnadeniopsis  clavellata  (Michaux)  Rydberg  var  clavellata 

little  club-spur  orchis 
add: 

forma  wrightii  (Olive)  P.M.  Brown— spurless  form 
Brown,  PM.  and  S.N.  Folsom.  2006.  Wild  Orchids ofthe  Canadian  Mantimes and 

Northern  Great  Lakes  Region,  p.  284. 

Ohve,  L.  1951.  Bulletin  ofthe  Torrcy  Botanical  Club  78(4):  289-291. 1951. 
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Cyrtopodium  macrobulbon  p.29 

Deiregyne  confusa  p.  32 
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49 

emend: 

Hexalectris  revoluta  Correll  var.  revoluta 

recurved  crested  coralroot 

Texas;  Mexico 

Catling,  P.M.  2004.  Native  Orchid  Conference  Journal  1(2):  14-16. 
rare  and  local  in  the  mountains  of  southern  Texas 

[photograph  and  drawing  are  H.  revoluta  var  colemanii] 

add: 

Hexalectris  revoluta  var  colemanii  P.M.  Catling 

Coleman's  crested  coralroot 
se  Arizona 

Coleman,  R.A.  1999.  North  American  Native  Orchidjournal  5(1):  312-15. 

Catling,  P.M.  2004.  Native  Orchid  Conference  Journal  1(2):  14-16. 
this  new  variety  was  recently  described  from  southeastern  Arizona 

50 

Hexalectris  spicata  (Walter)  Earnhardt  var  spicata 
crested  coralroot 

correct:  forma  alholahia  to  white4ipped  form 
add: 

forma  wilderi  P.M.  Brown— albino  form 

forma  lutea  RM.  Brown— yellow-flowered  form 
RM.  Brown.  2004.  North  American  Native  Orchidjournal  10:  23. 

Brown,  PM.  and  S.N.  Folsom.  2005.  Wild  Orchids  of  Florida:  updated  and  ex- 

panded edition,  pp.  134-135. 

51 

Hexalectris  warnockii  Ames  &  Correll 

Texas  purple-spike 
add: 

forma  lutea  RM.  Catling— yellow-flowered  form 
Catling,  P.M.  2004.  Native  Orchid  Conference  Journal  1(2):  24. 

57 

insert  correct  name: 

Listera  hanksiana  Lindley 
Listera  caurina  Piper 

northwestern  twayblade 

Brown,  P.M.  2004.  North  American  Native  Orchidjournal  10: 2-12. 
Brown,  P.M.  and  S.N.  Folsom.  2006.  Wild  Orchids  of  the  Pacific  Northwest  and 

Canadian  Rockies,  pp.  260. 

Lindley  J.  1840.  Genera  and  Species  of  Orchidaceous  Plants  p.  455. 
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the  rule  of  priority  dictates  that  Listeni  banksiana  (1840)  must  be  used  over  L 
caunna  (1898) 

58 

List  era  cordata  (Linnaeus)  R.  Brown  var.  cordata 

hearl-Ieaved  twayblade 
add: 

forma  tetraphylla  Lavoie— tour-leaved  form 
Lavoie,  G.  1984  Provancheria  7: 92. 

63 

emend: 

Malaxis  paludosa  (Linnaeus)  Swartz 

bog  adder's-mouth 

mcorrect  photograph  (is  Platanlhera  spdr.si/lora!);  replace  with  new  pfiotograph 

64 

Malaxis  spicata  Swartz 

Florida  adder's-moulh 
add: 

lorma  trijoliata  P.M.  Brown— three-leaved  form 

Brown,  P.M.  2003.  North  American  Native  Orchidjournal  9:  34. 

Brown,  PM.  and  S.N.  Folsom.  2004.  Wild  Orchids  of  the  Southeastern  United 

States,  pp.  126-27. 

Brown,  PM.  and  S.N.  Folsom.  2005.  Wild  Orchids  oj  Florida:  updated  and  ex- 

panded edition,  pp.  154-55. 

68 

Pelexia  adnata  (Swartz)  Sprengel 

glandular  ladics'-lresses 
emend: 

discovered  in  Col  her  County,  Florida  m  2004 

Brown,  PM.  and  S.  Folsom.  2005.  Wi Id  OrchidsojFlorida:  updated  and  expanded 

edition,  pp.  172-73. 

69 

Piperia  Candida  Morgan  &  Ackerman 

(Pltitciiithfni  uindida  (.Morgan  &  Ackerman)  R.M.  Batcman:  homonym) 

slender  white  piperia 

Batcman,  R.M.  2003.  Botanical  journal  of  the  Linnaean  Society  142(1):  21. 

70 

Piperia  colenianii  Morgan  &  Glicenstein 

I'hitiinlhciiuolfinanii  (Morgan  &r  Glicensicm)  R.M.  Batcman 
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Hexalectris  revoluta  var.  revoluta  p.  49 Hexalectris  spicata  vsr.spkata  forma  lutea  p.  50 

Hexalectris  revoluta  var.  colemanii  p.  49 

Malaxispaludosap.di 
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Coleman's  piperia 

Batcman,  R.M.2003.Botanical  journal  of  the  Linnacan  Society  I'^Kl}.  21. 

Pipena  coopen  S.  Watson 

I'hitanthcni  awpcri  (S.  Watson)  R.M.  Batcman 

Cooper's  stoulspire  orchid 
Bateman,  R.M.  2003.  Botanical  Journal  of  the  Linnaeau  Society  142(1):  21. 

71 

Piperia  elegan:^  Lindley 

I'Idliinthcni  clcijcins  lindley 

Pliitanthfiii  clct^cni.s  Luidlcy  subsp.  mditliDia  (Rydbcrg)  R.M.  Bateman 

elegant  piperia 

Lindley,  J.  1835.  Genera  and  Species  of  OrchidaceousPlants,p.  285. 

Batcman,  R.M.  2003.  Botamcal  journal  of  the  Linnaean  Society  142(1):  21. 

Piperia  eki^ans  Lindley  subsp.  decurtata  Morgan  &  Glicenstcin 

I'lulunthcni  clc^^uus  Lindley  subs|i.  daniUtta  (Morgan  &  Glicenstcin)  R.M.  Batcman 
Point  Reyes  piperia 

Batcman,  R.M.  2003.  Botanical  journal  of  the  Linnaean  Society  142(1):  2L 

72 

Piperia  elongata  Rydberg 
PUiliinthcia  clon^j^ata  (Rydberg)  R.M.  Bateman 

long-spurred  piperia 

Batcman,  R.M.  2003.  Botanical  journal  of  the  Linnaean  Sociel  y  142(1):  2L 

Piperia  leptopetala  Rydberg 
Phitanthcra  Icpiopelalo (Rydberg)  R.M.  Batcman 

lace  orchid 

Bateman,  R.M.  2003.  Botanicaljournalofthe  Linnaean  Society  142(1):  21. 

73 

Piperia  niichaelii  Greene 
I'hiliinthi-rci  michadii  (Greene)  R.M.  Bateman 

Michael's  piperia 
Bateman,  R.M.  2003.  Botanicaljournalofthe  Linnaean  Society  142(1):  21. 

Pipe r i a  t  ra n s ve rsa  S u ksd or  1 
I'Idltinlhciii  tiiinsvciSii  (.Suksdorl)  R.M.  Bateman 

flat-spurred  piperia 

Bateman,  R.M.  2003.  Botanical  journal  of  the  Linnaean  Society  H2{1}.  21. 

74 

Piperia  unalascensis  (Sprengel)  Rydberg 
Alaskan  piperia 
add: 
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forma  olympica  P.M.  Brown— dwarf  montane  form 
Brown,  P.M.  2004.  North  American  Native  Orchidjournal  10:  37. 

Piperia  yadonii  Morgan  &  Ackerman 
Plataniherayadonii  (Morgan  &  Ackerman)  R.M.  Bateman 

Yadon's  piperia 
Bateman,  R.M.  2003.  Botanical  Journal  of  the  Linnaean  Society  142(1):  21. 

75 

Platanthera  hlephariglottis  Lindky  [ddeie  var  hlephariglottis] 
northern  white  fringed  orchis 

76 

emend  and  insert  with  text  on  p.  79: 

Platanthera  conspicua  (Nash)  PM.  Brown 
Platanthera  hlephariglottis  Lnidlcy  var  cor\spicua  (Nash)  Luer 

southern  white  fringed  orchis 

Brown,  PM.  2002.  North  American  Native  Orchidjournal:  8:  3-14. 

79/94 

add: 

Platanthera  convallariijolia  (Fischer)  Lindley 

lily-leaved  rein  orchis 
rare  on  Alaskan  islands;  eastern  Asia 

Sheviak,  C.J.  2002.  m  Flora  ofNorth  America,  vol.  26  pp.  559-60. 
Brown,  P.M.  and  S.N.  Folsom.  2006.  Wild  Orchids  of  the  Pacific  Northwest  and 

Canadian  Rockies,  pp.  132-33. 
[note  corrected  spelling  to  convallanifolia] 

80 

Platanthera  dilatata  (Pursh)  Lindley  var  alhiflora  (Chamisso)  Ledebour 

bog  candles 

range  extension:  east  to  southwestern  South  Dakota 

81 

Platanthera f lava  (Linnaeus)  Lindley  var.  [lava 
southern  tubercled  orchis 

range  extension:  east  to  southern  New  Jersey 

83 

Platanthera  hookeri  (Torrey)  Lindley 

Hooker's  orchis 
add: 

forma  ohlongifolia  (J.A.  Fame)  PM.  Brown— narrow-leaved  form 
Brown,  PM.  and  S.N.  Folsom.  2006.  Wild  Orchids  of  the  Canadian  Maritimcsand 

Northern  Great  Lakes  Region,  p.  284. 
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emend: 

Pldlanihcia  huwncnsisiNimaW)  Lindlcy 
green  bog  orchis 

incorrect  line  art;  replace  with  new  ligure 

88 

correct  spelling  to: 
blunt-leafed  rein  orchis 

iew-l  lowered  blunt-leafed  reni  orchis 

89 

Phitaiuhcfci  orhuiihita  (.Pursh)  Lindlcy 

pad-leaved  orchis 
add: 

lorma  longijolia  (Clute)  P.M.  Brown— narrow-leaved  form 

forma  paucijlora  (Jennings)  RM.  Brown— few-flowered  form 

Brown,  RM.  and  S.N.  Folsom.  2006.  Wild  Orchuhofthc  Canadian  Maritimcsand 
Noil  hern  Great  Lakes  Region,  p.  284. 

90 

Platanthera  peramoena  (A.  Gray)  A.  Gray 
purple  fringeless  orchis 
add: 

lorma  doddsiae  RM.  Brown-white-flowered  form 

Brown,  RM.  2002.  North  Ameriean  Native  Orchid  journal  8:  30-31. 

Brown,  RM.  and  S.N.  Folsom.  2004.  Wild  Orchids  of  the  Southeastern  United 

States,  pp.  26-27 

Platanthera  praeclara  Sheviak  &  Bowles 

l-iml'in-lld  pidci  Lira  (Sheviak  &  l5owles)  Szlachetko  &  Rutkowski 

western  prairie  fringed  orchis 

Szlachetko,  D.  and  P  Rutkowski  2000.  Acta  Botanica  Fennica  169:  380. 

91 

Platanthera  psycodes  (Linnaeus)  Lindlcy 
small  purple  fringed  orchis 
add: 

lorma  /erna/dii  (Rousseau  &  Rouleau)  RM.  Brown— dwarf  form 

Victorin,  M.  1957.  Bulletin  deJardinBotanique  de  I'Etat  27:  370. 
Brown,  RM.  and  S.N.  Folsom.  2006.  Wild  Orchidsof  the  Canadian  Maritimesand 
Northern  Great  Lakes  Region,  p.  284. 
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92 
emend: 

Platanthera  sparsiflora  (S.  Watson)  Schlecter  [delete  var.  sparsijlora] 
few-flowered  rein  orchis 

Platanthera  stricta  Lindley 

slender  bog  orchis 

range  extension:  east  to  southwestern  South  Dakota 

94 

add  the  following  hybrids: 

Platanthera  Xapalachicola  P.M.  Brown  &  S.  Stewart 

Apalachicola  hybrid  fringed  orchis 

iP.chapmanii  x  Pcristata) 
Brown,  P.M.  2003.  North  Ameriean  Native  Orchidjournal  9:  35. 

Brown,  PM.  and  S.N.  Folsom.  2004.  Wild  Orchids  of  the  Southeastern  United 

States  p.  163. 

Platanthera  xheckneri  PM.  Brown 

Beckner's  hybrid  fringed  orchis 
iP. conspicua  x  Pcristata) 

Brown,  PM.  2002.  North  American  Native  Orchidjournal:  8:  3-14. 
Brown,  PM.  and  S.N.  Folsom.  2004.  Wild  Orchids  of  the  Southeastern  United 

States,  p.  164. 

Platanthera  xlueri  PM.  Brown 

Luer's  hybrid  fringed  orchis 
(P.  conspicua  x  Pciliaris) 

Brown,  PM.  2002.  North  American  Native  Orchidjournal:  8:  3-14. 
Brown,  PM.  and  S.N.  Folsom.  2004.  Wild  Orchids  of  the  Southeastern  United 

States,  p.  166. 

Platanthera  Xosceola  P.M.  Brown  &r  S.  Stewart 

Osceola  hybrid  fringed  orchis 

iP.chapmanii  x  Pciliaris) 
Brown,  PM.  2003.  North  American  Native  Orchidjournal  9:  35. 

Brown,  P.M.  and  S.N.  Folsom.  2004.  Wild  Orchids  oj the  Southeastern  United 

States,  p.  167. 

Platanthera  Xvossii 

Voss'  hybrid  rein  orchis 
New  nothogenus  and  combination: 
emend  to: 

xPlatanthopsis  vossii  (Case)  PM.  Brown 

Brown,  PM.  2002.  North  American  Native  Orchidjournal  8:  32-40. 
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Piperia  unalascensis  forma  olympka  p.  74 

Platanthera  )ilueri  p.  94 

Platanthera  huronensis  p.  83 

Platanthera  convallariifolia  pp.  79/94 
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97 

Ponthieva  brittoniae  Ames 

Mrs.  Britton's  shadow-witch 
emend: 

rediscovered  in  Miami-Dade  County,  Florida  in  2004 

Larocque,  M.  2004.  Native  Orchid  Conference  journal  1(2):  33-34. 
SadelJ.L.  2005.  Orchids  74(5):  380-82. 
SadeiJ.L.,  S.W.  Woodmansee,  G.D.  Gann,  and  T.  V.  Armentano.  2005.  Sida  21(3): 

1917-1920. 

101 

Pteroglossaspis  ecristata  (Fernald)  Rolfe 

crestless  plume  orchid 
add: 

forma  purpurea  P.M.  Brown— dusky  purple-flowered  form 
Brown,  P.M.  2003.  North  American  Native  Orchidjournal  9:  35. 

Brown,  RM.  and  S.N.  Folsom.  2004.  Wild  Orchids  of  the  Southeastern  United 

States,  pp.  184-85. 
Brown,  P.M.  and  S.N.  Folsom.  2005.  Wild  Orchids  of  Florida:  updated  and  ex- 

panded edition,  pp.  228-29. 

104 

Spiranthes  brevilabrisLindley 

short-lipped  ladies'-tresses 
emend: 

now  extant  from  two  areas  in  central  Florida 

106 

Spiranthes  cernua  (Linnaeus)  L.C.  Richard 

nodding  ladies'-tresses 
range  extension:  south  to  northern  Florida 

Brown,  P.M.  and  S.N.  Folsom.  2004.  Wild  Orchids  of  the  Southeastern  United 

States,  pp.  194-95. 
Brown,  RM.  and  S.N.  Folsom.  2005.  Wild  Orchids  of  Florida:  updated  and  ex- 

panded edition,  pp.  244-45. 

108 

Spiranthes floridana  (Wherry)  Cory  emend.  P.M.  Brown 

Florida  ladies'-tresses 
emend: 

currently  known  from  three  very  small  extant  sites  in  central  Florida 
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Spi ranthes  infcrnalis Sheviak 

Ash  Meadows  ladies'-tresses 
emend: 

not  listed  as  Icderally  threatened,  but  is  considered  a  species  of  concern 

116 

SpinniihcssyJvutica  P.M.  Brown 

woodland  ladies'-tresses 

range  extension:  northeastern  Texas,  southeastern  Oklahoma,  and  southern 
Arkansas 

169 

Insert  in  Key  9:  Cyrtopodium  after  couplet  2 
emend  to  read: 

lb     flowers  heavily  spotted  or  mottled.. .2 

2a     plants  epiphytic,  tlowers  yellow  with  heavy  spotting   C.  punctaium 

2b    plants  terrestrial  or  nearly  so;  flowers  orange  yellow  with  mottled 
spotting   C  macwhulhon 

172 

Insert  in  Key  16:  Hcxalcctri^^  after  couplet  5 
emend  to  read: 

"^b    petals  and  sepals  otherwise. ..6 

6a    central  lobe  ol  the  lip  more  or  less  squared  at  the  tip;  petals  15-17  mm  long; 
recurved;  western  Texas   H.  rcvoluta  var.  rvvoluta 

6b    central  lobe  ol  the  lip  pointed;  petals  19-22  mm  long,  strongly  recurved; 
southeastern  Arizona   H.  rcvoluta  viir.colcmanii 

181 

Insert  in  Key  28:  Spi  ranthes  after  couplets  11  and  19 
emend  to  read: 

Hi       plants  with  small  (ca.  5  tnm),  cream-colored  flowers;  late  August/Sep- 
tember I  lowering.. .llii 

fliia    plants  with  lully  opened,  although  not  wide-spreading,  flowers   S.  casci 
var.  casci 

Lliib  plants  with  nearly  closed  flowers;  restricted  to  southern  Nova  Scotia   5. 
casci  var  novaescotiae 

I9i       plants  with  small,  cream-colored  flowers;  late  August/September 
I  lowering. ..19ii 

19iia  plants  with  fully  opened,  although  not  wide-spreading,  flowers   5.  casci 
var.  casci 
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19iib  plants  with  nearly  closed  flowers;  restricted  to  southern  Nova  Scotia   5. 
casei  var  novaescotiae 

Spiranthes  casei  differs  from  SpiranthesvernaHs  and  5.  laciniata  in  range  and 

drier  habitat  and  from  S.  cernua  and  5.  ochroleuca  m  (usually)  single-ranked 

inflorescence  and  smaller,  ca.  5  mm,  flowers  with  the  perianth  not  as  wide- 
spreadmg. 

185 

Excluded  species 
add: 

Triphora  hassleriana  (Cogniaux)  Schlecter 

Photograph  from  Miami-Dade  County  in  Florida  in  Bransilver,  2004.  p.  115  was 
labeled  as  T.gentianoides  hut  subsequently  identified  as  T.  hassleriana.  Plants 
were  of  horticultural  origin  and  are  not  reproducing. 

190 

add: 

Cyrtopodium  macrobulhon 
Cleistes  Xochlockoneensis 

Platanthera  xapalachicola 

Platanthera  xbecfeneri  [photo  on  p.  143  as  P.  xcanhyi] 
Platanthera  x  lueri  [photo  on  p.  141  as  P.  x  hicolor] 
Platanthera  Xosceola 

195 

add: 
Hexaleetris  revoluta  var  colemanii 

Platanthera  convallariifolia 
Cleistes  Xochlockoneensis 

Platanthera  xapalachicola 

Platanthera  xbeckneri  [photo  on  p.  188  as  P.  xcanhyi] 
Platanthera  x  lueri  [photo  on  p.  185  as  P.  x  hicolor] 
Platanthera  xosceola 

Glossary 
199  correct  definition  to: 

peduncle:  stalk  bearing  an  mf lorescence  or  solitary  flower 

Bibliography 

201  correct  spelling  to  Buswell 
202  correct  spelling  to  Liggio 
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Scott,  P.J.  Orchids  in  Newfoundland. Canadian  Orchid  Journal  l,no.  2  (1981):  22-26. 

  The  orchids  of  Newfoundland  and  Labrador.  Osprey  1 ,  no. 2  (1 985);  1 83-1 98. 

Sweet,  Cheryl.WildOrchids./lr/zonaH/g/iivoys  80(2):  16-1 9. 2004. 
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Photo  Credits 

205 

correct  photo  credit  for  Basiphyllaea  corallicola  to  Chuck  L.  McCartney,  Jr. 
emend  Ron  Coleman:  Hexalectris  rcvoluta  to  Hexakctris  rcvoluta  var  cokmanii 
206 

new  photo  credits  (in  this  pubhcationj:  Aaron  Kennedy:  Hexakctn<,  rcvoluta 
var  cokmanii 

Allison  Leavitt,  National  Park  Service:  Deiregjne  conjusa,  Hexakctns  rcvoluta 
var  rcvoluta 

Personal  Checklist 

230-236 

add  (or  delete  as  indicated)  the  follow- 
ing; 

Amerorchis  roiundifolia 

small  round-leaf  orchis 
forma  rosea 

forma  wardii 

Calopogon  harhatus 

crested  grass-pink 
forma  lilacinus 

forma  aZM/Iorus 

Calopogon  nmltijlorus 

many-flowered  grass-pink 
forma  alhiflorus 

Calopogor\  oklahomensis 

Oklahoma  grass-pink 
forma  a  I  bi/lorus 

Calypso  bulhosa  var.  americana 

eastern  fairy-slipper 
forma  hijlora 

Ckistes  xochlockoneensis 

Ochlockonee  hybrid  rosebud  orchid 

Corallorhiza  maculata  var.  ozcltensis 
Ozette  coralroot 

Corallorhiza  trifida 

early  coralroot 
forma  verna 

Corallorhiza  wisteriana 

Wister's  coralroot 
forma  cooperi 

Cypripedium  acauk 
pink  lady's-slipper,  moccasin  flower 

forma  lancifolium 

Cypripedium  fasciculatum 
clustered  lady's-slipper 

forma  purpurcum 
forma  viride 
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Cypripedium  ̂ uttatum 

spotted  lady's-slipper 
lorma  aUnflorum 

Cypripcdium  hcntuckieri'^e 

ivory-lipped  lady's-slipper 
forma  siimmcrsii 

Cyp n pcd iutn  pa sseri n u m 

sparrow's-egg  lady's-slipper, 

Franklin's  lady's-slipper 
torma  min^^anense 

Cypripcdium  x hcrae 

Queen  Hera's  hybrid  lady's-slipper 

Cyrtopodium  macrobulbon 

giant  cowhorn  orchid 

Dactylorhiza  aristata  var.  aristata 

Fischer's  orchid 
forma  alhomaculata 

Daciylorhizd  urisfcita  var. 
hodiakcnsi^ 

Kodiak  orchid 

lorma  tW/)(i 

Gymnadcniopsii clavellata  var. 
davellata 

little  club-spur  orchis 
forma  wn\^htii 

Hcxalcctns  rcvoluta  var  colcmanii 

Coleman's  coralroot 

Hexalectris  warnockii 

Texas  purplespike 
forma  lutca 

Hexalectris  spicaia  var.  spicata 
crested  coralroot 

forma  wildcri 

lorma  lutca 

Malaxia  spicata 

Florida  adder's-mouth 
forma  trifoliata 

Listera  cordata  var.  cordata 

heart-leaved  twayblade 
forma  tctraphylla 

Piperia  unalascensis 
Alaskan  piperia 

forma  olympica 

Delete:  Platanthera  bhphariglottis 
var.  conspicua 

add: 

Platanthera  conspicua 

southern  white  fringed  orchis 

Platanthera  hookeri 

Hooker's  orchis 
forma  ohlongifolia 

Platanthera  orhiculata 

pad-leaved  orchis 
forma  longijolia 

forma  pauciflora 

Platanthera  peramoena 

purple  fringeless  orchis 
forma  doddiae 

Platanthera  psycodes 

small  purple  fringed  orchis 
forma/ernd/dii 

Platanthera  xapalachicola 

Apalachicola  hybrid  fringed  orchis 

iP.chapmanii  x  Pcnstata) 

Platanthera  xbeckneri 

Beckners  hybrid  fringed  orcliis 

(P. conspicua  x  Pcnstata) 

Platanthera  xlueri 

Luer's  hybrid  fringed  orchis 
(.P.consp\cua  x  PciUaris) 

Platanthera  xosccola 

Osceola  hybrid  fringed  orchis 

iP.chapmanii  x  Pciliaris) 
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Ddete:  Platanthera  xvossii 

add: 

xPlatanthopsis  vossii 

Voss'  hybrid  rein  orchis 

Pteroglossaspis  ecristata 

crestless  plume  orchid 

forma  purpurea 

ophioglossoides 
northern  club-spur  orchis 

Gynmadeniopsis  Integra 

yellow  fringeless  orchis 

Gymnadeniopsis  nivea 

snowy  orchis 

add  to  page  229: 

Gymnadeniopsis  clavellata  var. 
davellata 

little  club-spur  orchis 

Gymnadeniopsis  clavellata  var. 

ACKNOWLEDGMENTS 

Delete  from  page  232: 
Platanthera  clavellata  var.  clavellata 

Platanthera  clavellata  var 

ophioglossoides 
Platanthera  integra 
Platanthera  nivea 

I  am  grateful  to  Stan  Folsom  his  line  drawings  and  watercolor  of  Corallorhiza 

maculata  var  ozettensis  based  upon  the  original  description  by  Ed  Tisch,  Ron 

Coleman  for  additional  information  on  Deiregyne  confusa,  Scott  Stewart,  Ann 

Malmquist,  and  Helen  Jeude  for  reviewers'  comments  and  Chuck  Sheviak  and 
Philip  Kauth  for  additional  comments.  Barney  Lipscomb,  editor  of  Sida,  has 

been  especially  helpful  in  facilitating  the  layout  of  this  information. 

Note— A  limited  number  of  reprints  designed  for  insertion  into  The  Wild  Or- 
chids of  North  America,  Northof  Mexico  are  available  from  the  author.  Copies  of 

the  book  are  also  available  from  your  bookseller,  the  University  Press  of  Florida 

iwww.upf.com),  or  the  author  {naorchid@aol.com). 
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Book  Notices 

Timber  Press 

Mark  C.  Thbbitt  2005  Begonias:  Cultivation,  Identification,  and  Natural  History. 

(ISBN  0-88192-733-3,  hbk.).  Published  in  association  with  the  Brooklyn  Botanic 
Garden  and  Timber  Press  hie.  133  S.W.  Second  Ave,  Suite  450,  Portland,  OR 

97204-3527,  U.S.A.  (Orders:  www.timberpress.coin,  mail@timberpress.com, 

503-227-2878, 1-800-327-5680, 503-227-3070  fax).  $34.95, 272  pp.,  212  color 

photos  and  water  color  paintings,  b/w  line  drawings,  7"  x  9". 
Aside  trotn  the  chapters  on  introduction,  general  cultivation  techniques  and  live  appendices,  there 

is  a  good  deal  ol  usclul  taxonomic  intormation  provided.  There  is  a  key  to  the  sections  of  Begonia 

represented  in  cultivation  as  well  as  keys  to  species  within  sections.  Each  species  has  a  very  nice 

botanical  descriptit)n,  Appendi.v  F  (New  Combinations  and  Synonymy)  includes  four  new  combi- 
nations: Bcv,onia  conchifolia  Oietrich  1.  lubnmaculaUi  (J.  Golding)  M.C  Tebbitt,  comb,  nov.;  /icijonici 

modcslijlora  Leveille  var.  hypolcuca  (LA.  Lauener)  M.C.  Tebbitt,  comb,  nov.;  Begonia  modeHijlora 

Leveillc  var.  .soote/H'n.si.sCCraib)  M.C.  Tebbitt,  comb,  nov.;  Begonia  modest ijolora  Leveille  van  tboreUi 
(Gagnepain)  M.C.  Tebbitt,  comb.  nov. 

This  will  be  a  uselul  book  to  Bci^onia  gardeners  and  botanists  alike, 

Mary  R.  GF.RRrrsi-N  and  Ron  Parsons.  2005.Masdevallias:  Gems  of  the  Orchid  World. 

(ISBN  0-88192-737-6,  hbk.).  Timber  Press  Inc.  133  S.W.  Second  Ave,  Suite 

450,  Portland,  OR  97204-3527,  U.S.A.  (Orders:  www.timberpress.com, 
mail@timberpress.com,  503-227-2878, 1-800-327-5680, 503-227-3070  fax). 

$45.95,  299  pp.,  color  photos,  b/w  line  drawings,  7  1/2"  x  10". 
Masdevallias  are  lascinating  and  beautiful  plants.  This  book  could  easily  serve  as  a  collee  table  book 

to"wow"triends.  A  key  to  the  subgenera  and  sections  of  MasdevalUa  is  included. 
ConfcNi.s.-hitroduction,  The  tiistory  of  the  Genus  Mindevallia,  Masdevallia  Form  and  Func- 

tion, Growing  Masdevallias,  MosdevaUhi  Propagation:  Hybridization,  What  Is  m  a  Name?,  Showing 
Masdeval lias,  Genera  related  to  Masdevtj/iia.Subclassification  of  MdsdevuNia,  Featured  MasdfvtiJIid 

Species,  Masdevallia  Flybrids,  Appendix  1  (Registered  Masdevallia  Hybrids).  Appendix  11  (Species 

and  Culture),  Glossary,  Nurseries  and  Flasking  Services,  Further  Reading,  and  Index. 

SIDA21(4):2320.2005 



NEW  RECORDS  OF  PTERIDOPHYTES 

FOR  THE  FLORA  OF  PERU 

Alan  R.Smith  Blanca  Leon 

University  Herbanum,  University  of  California  Piont  Resources  Center 

100 1  Valley  Life  Sciences  Bldg.  #  2465  University  of  Texas  at  Austin 

Berl<eley  California,  94720-2465,  U.S.A.  Austin,  Texas  78712,  U.S.A. 
arsmitli@berl<eley.edu 

HannaTuonnisto  Henkvan  derWerff 

Department  of  Biology  Missouri  Botanical  Garden 

University  ofTurku  P.O.  Box  299 

f  1-20014  Turku,  FINLAND  St  Louis,  Missoun,  63 1 99-0299,  U.S.A. 

Robbln  C.  Moran  Marcus  Lehnert  and  Michael  Kessler 

New  York  Botanical  Garden  Albrecht-von-Haller-lnstitut  fur  Pflanzenwissenschaften 

Bronx,  NewYork  10458,  U.S.A.  Abteilung  fur  Systematische  Botanik 

Karspule  2,  D-37073,  Gottingen,  GERMANY 

ABSTRACT 

We  document  137  species  of  pteridophytes  new  to  the  flora  of  Peru  since  the  pubUcation  of  the  pre- 
vious flora  by  Tryon  and  Stolze,  in  1994.  Some  of  these  are  recently  described  species  (but  no  new 

species  are  described  herein),  while  many  are  range  extensions  of  l<nown  species  from  adjacent  coun- 
tries; a  few  are  species  that  have  been  elevated  in  status  from  lesser  rank,  or  species  that  have  a  new 

name,  not  mentioned  by  Tryon  and  Stolze.  Most  of  these  additions  are  the  result  of  new  collections, 

unknown  at  the  time  of  the  previous  flora,  and  most  are  from  montane  rain  forests  and  cloud  forests, 

on  the  eastern  slope  of  the  Andes,  from  Dept.  Amazonas  to  Dept.  Cuzco.  This  area  is  known  to  be  the 
richest  for  ferns,  in  Peru.  These  additions  bring  the  known  total  of  pteridophyte  species  for  Peru  to 

about  1200,  making  it  one  of  the  richest  countries  in  the  world  for  ferns  and  lycophytes. 

RESUMEN 

Se  registra  137  especies  de  pteridofitas  nuevas  para  la  flora  del  Peril  desde  la  publicacion  previa  en 

1994  del  trabajo  de  Tryon  y  Stolze.  Algunas  son  especies  recientemente  descritas,  mientras  que  la 

mayoria  son  registros  de  extension  de  distribucion  desde  paises  vecinos  y  unas  pocas  ban  sido  elevadas 

en  categoria  desde  rangos  menores  o  tienen  un  nombre  nuevo  no  mencionado  por  Tryon  y  Stolze.  La 

mayoria  de  estas  adiciones  son  el  resultado  de  recolectas  nuevas,  desconocidas  entonces  para  la  flora 

previa.  Estas  adiciones  incrementan  a  cerca  de  1200  el  total  de  especies  conocidas  para  el  Peru, 
haciendo  de  este  uno  de  los  paises  mas  ricos  en  el  mundo  en  helechos  y  licolitas. 

INTRODUCTION 

It  is  almost  an  axiom  in  flonstic  work,  especially  in  the  tropics,  that  a  flora  is 

outdated  by  the  time  it  is  published.  Ten  years  following  the  completion  of  the 

six-fascicle  publication  of  the  "Pteridophyta  of  Peru,"  by  Tryon  and  Stolze  (1989a, 
1989b,  1991, 1992, 1993, 1994),  approximately  137  additional  species  of  ferns  and 

SIDA  21(4):  2321 -2342.2005 
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allies  have  been  added  to  the  flora.  Thirty-five  of  these  have  been  recently  de- 
scribed in  other  publications,  while  the  majority  (80  spp.)  are  range  extensions 

of  species  known  previously  only  from  adjacent  countries;  still  others  are  spe- 
cies that  were  synonymized  (we  believe  inappropriately;  19  spp.)  or  now  go 

under  a  name  not  mentioned  by  Tryon  and  Stolze  (2  spp.),  or  were  treated  at 
lesser  (varietal)  rank  (1  sp.).  Most  of  these  species  additions  are  the  result  of 
new  collections,  unknown  at  the  time  of  completion  and  publication  of  the 

Tryon  and  Stolze  flora.  These  additions,  and  two  corrections  (species  errone- 
ously reported  from  Peru),  bring  the  previous  (Tryon  &  Stolze  1994)  total  of 

1060  up  to  lf95  species.  The  number  will  continue  to  grow,  as  new  species  are 
described  and  as  taxonomic  revisions  of  especially  difficult  and  poorly  studied 
groups  (e.g.,  Elaphoglossum)  are  completed.  As  a  conservative  estimate,  there 
may  be  as  many  as  100  species  already  collected  but  still  undescribed,  so  that 

the  total  number  of  pteridophytes  from  Peru  is  likely  to  eventually  approach, 
if  not  exceed,  1300  species. 

In  Peru,  the  most  species-rich  areas  for  ferns  appear  to  be  along  the  eastern 
slope  of  the  Andes,  in  montane  rain  forests  and  cloud  forests  (Leon  &  Young 
1996;  Young  1992;  Young  &  Leon  1999).  Tryon  and  Stolze  (1994)  reported  more 
than  390  pteridophy  te  species  for  each  department  in  this  zone,  from  Amazonas 
to  Cuzco,  and  our  new  records  increase  these  numbers  further  (Table  1).  The 

four  departments  for  which  we  report  more  than  twenty  new  species  are  either 
in  this  zone  (Amazonas,  San  Martin,  and  Pasco)  or  in  lowland  Amazonia  (Loreto). 

Proportionally,  the  increase  in  the  number  of  known  species  is  highest  in  Loreto 

(12%)  and  Amazonas  (11%).  In  both  departments,  intensive  collecting  has  re- 
cently taken  place  m  preparation  for  a  local  florula  (in  Amazonas,  by  Rodolfo 

Vasquez/Henk  van  der  Werff)  or  in  connection  with  ecological  studies  (m 

Loreto,  by  Hanna  Tuomisto).  A  further  indication  of  the  incomplete,  but  im- 
proving knowledge  of  Peruvian  ferns  derives  from  recent  collections  by  Henk 

van  der  Werff.  In  a  2004  shipment  of  ca.  255  sheets  collected  from  Peru,  all 

from  Pasco,  Prov  Oxapampa,  about  40  species  were  first  records  for  Dept.  Pasco 
(of  which  ca.  seven  were  new  for  Peru),  and  another  four  were  putatively 
undescribed  (no  doubt  more,  but  monographic  study  is  needed).  Numbers  like 

this  suggest  that,  ultimately,  all  of  the  departments  on  the  eastern  slope  of  the 

Andes  will  be  found  to  contain  ca.  500-600  species  of  pteridophytes.  Obviously 
southwestern  Peruvian  departments  containing  substantial  dry  areas 
(Arequipa,  for  instance)  will  always  have  low  numbers  of  ferns,  regardless  how 
much  collecting  is  done.  For  fern  diversity,  it  is  usually  true  that  wetter  is  bet- 

ter, especially  in  the  mountains;  habitat  diversity,  both  climatic  and  edaphic, 
can  substantially  add  to  this  diversity 

We  are  reluctant  to  extrapolate  or  generalize  from  the  pteridophyte  data  to 

other  groups  of  plants  or  animals,  because  different  taxonomic  groups  may  vary 
in  general  biogeographic  patterns,  ecological  requirements,  and  the  state  of 
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Table  1 .  Number  of  pteridophyte  species  in  the  different  departments  of  Peru.The  numbers  of  known 

spp.  are  taken  from  Tryon  and  Stoize  (1 994);  the  numbers  of  new  spp.  are  from  the  present  paper 

or  publications  cited  in  this  paper.  Many  additional  departmental  records  are  known  for  species 

previously  reported  from  Peru  by  Tryon  and  Stoize  (1 989a,  1 989b,  1 991 , 1 992, 1 993, 1 994),  but  these 

are  not  the  subject  of  this  paper  (Smith,  unpubl.data). 

Department 
Known  spp 

New  spp %  New  spp 
Total  spp 

Amazonas 398 
42 

11 
440 

Loreto 252 31 12 283 

Pasco 393 24 6 417 

San  Martin 490 24 5 
514 

Cajamarca 225 17 8 242 

Cuzco 559 16 3 575 

Madre  de  Dios 169 11 7 
180 

Huanuco 541 
11 

2 
552 

Junin 457 7 2 464 

Puno 188 4 2 192 

Ucayali 105 3 3 108 

Ayacucho 145 2 1 147 

Tumbes 20 5 21 

Piura 
38 

3 39 

Lambayeque 
51 

2 52 

Lima 72 1 73 

Ancash 86 1 

87 La  Libertad 128 1 129 

Apurimac 57 
0 0 57 

Arequipa 
32 

0 0 32 

Huancavelica 
73 

0 0 73 

lea 1 0 0 1 

Mocegua 4 0 0 4 

Tacna 1 0 0 1 

current  knowledge.  However,  we  expect  that  many  groups  of  organisms  will 

converge  on  the  pattern  that  the  highest  numbers  of  new  species  records  will 

be  found  from  areas  with  wet  climate,  high  habitat  heterogeneity,  and  low  ex- 

ploration-density, especially  the  remote  areas  of  the  eastern  Andes  and  west- 
ern Amazonia. 

Our  ignorance  of  the  Peruvian  fern  flora  can  be  seen  in  statistics  for 

Elaphoglossum.  Mickel  (in  Tryon  &  Stoize  1991)  recognized  124  species  of 
Elaphoglossum  (including  Peltapteris);  of  these,  50  were  newly  described  in  the 
flora  or  in  papers  immediately  precedmg  the  flora.  However,  Elaphoglossum  can 
not  necessarily  be  taken  as  representative  for  the  ferns,  inasmuch  as  it  is  one  of 
the  largest  (and  consequently  most  complex  and  understudied)  genera  m  the 
Andes. 

Recent  estimates  for  the  nutnber  of  pteridophyte  species  in  tropical  and 

subtropical  Latin  American  countries  include  1008  species  for  Mexico  (Mickel 
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&  Smith  2004),  1358  species  for  Mesoamerica  (Davidse  et  al.  1995),  and  1204 

species  for  Venezuela  (Smith  2005a).  The  lack  of  reliable  estimates  for  Colom- 
bia, Ecuador,  Bolivia,  or  Brazil  make  meaningful  comparisons  of  diversity  and 

species  richness  with  those  countries  impossible,  but  we  predict  that  all  four 

will  be  found  to  contain  in  excess  of  1200  species  of  pteridophytes,  and  the 
total  may  well  approach  1500  species  in  Colombia. 

The  goal  ol  this  paper  is  to  put  on  record,  m  a  smgle  place,  as  many  as  pos- 
sible ol  the  recent  species  additions  to  Peru,  similar  to  the  efforts  for  flowering 

plants  done  by  Lllloa  et  al.  (2004).  We  generally  do  not  address  m  this  paper 
dilfercnces  m  taxonomic  opinion  from  the  previous  Tryon/Stolze  treatment, 

except  when  those  differences  result  in  recognition  of  additional  taxa  at  spe- 
cies rank.  As  an  example  of  the  kind  of  information  not  included  in  this  paper, 

there  is  now  evidence  suggesting  that  Notholaena  nivea  (Poir)  Desv.  (Tryon  & 
Stolze  1989b)  be  placed  in  Argyrochosma  (as  A.  nivea  (Poir.)  Windham) 

(Windham  1987).  In  fact,  many  of  the  infraspecific  taxa  treated  by  Tryon  and 

Stolze  (e.g.,  the  three  varieties  of  Notholaena  nivca)  have  been  or  will  be  ac- 
corded species  rank  in  floristic  treatments  of  other  neotropical  countries  (e.g., 

for  Mexico,  Mesoamerica,  Venezuelan  Guayana,  F.cuador,  and  Bohvia;  Mickel  & 

Smith  2004;  Davidse  et  al.  1995;  Smith  in  Steyermark  et  al.  1995;j0rgenscn  & 

Leon-Yanez  1999;  Kessler  &  Smith,  in  prep.).  Other  examples  illustrating  these 
differing  opinions  might  include  Asplenium  radicans  L.  var  cirrhatum  (Rich, 

ex  Willd.)  Roscnst.  and  A.  rad\cam  var.  partitum  (Klotzsch)  fiieron.,  both  of 

which  many  authors  (Adams  in  Davidse  et  al.  1995;  Mickel  &  Smith  2004)  el- 
evate to  species  rank  (as  Asplenium  cirrhatum  Rich  ex  Willd.  and  A. 

flahellulatum  Kunze,  respectively).  These  matters  are  largely  a  matter  of  taxo- 
nomic opinion,  and  the  overall  number  of  taxa  recognized  will  not  change. 

However,  comparisons  of  taxon  numbers  at  a  given  rank  between  countries  need 
to  take  into  account  such  subjective  disagreements. 

In  this  paper,  we  publish  no  new  taxa  or  combinations,  these  are  better  left 

to  monographers  or  those  doing  more  detailed  floristic  work,  and  require  the 
examination  of  types  and  perhaps  further  field  and  herbarium  studies,  both 

within  and  outside  Peru.  Ongoing  floristic  projects  in  adjacent  areas,  especially 
Bolivia  (by  Kessler  and  Smith)  and  Ecuador  (by  Ollgaard  and  collaborators),  as 

well  as  the  production  of  local  florulas  within  Peru  (Rio  Cenepa  area,  Dept. 
Amazonas,  by  Vasquez  et  al.,  in  prep.;  Cordillera  de  Yanachaga  in  Dept.  Pasco) 

can  be  expected  to  shed  light  on  many  additional  taxonomic  problems  and  re- 
sult in  additional  species  descriptions. 

Many  of  the  species  accepted  and  treated  by  Tryon  and  Stolze  now  are 

known  from  one  or  more  additional  departments  within  Peru.  We  do  not  men- 
tion these  in  the  list  below,  or  in  Table  1,  but  specimens  can  be  found  in  various 

herbaria,  especially  the  Missouri  Botanical  Garden  (MO)  and  the  herbarium  of 

the  University  of  California,  Berkeley  (UC),  as  well  as  herbaria  in  Peru  (CUZ, 
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HAO,  HUT,  USM).  Some  of  these  additions  can  also  be  found  in  the  TROPICOS 

database:  http://mobot.mobot.org/W3T/Search/vast.html 

The  following  species  are  additions  to  the  Peruvian  flora  since  the  comple- 
tion of  the  Peruvian  pteridophyte  flora  by  Tryon  and  Stolze  (1994).  None  of  these 

species  vv^ere  recognized  at  species  rank  by  Tryon  and  Stolze,  and  most  of  the 
names  v^ere  not  mentioned  at  any  rank.  A  few  names  (e.g.,  Adiantum 

villosissimum  Mett.  ex  Kuhn)  were  discussed  as  problematic  species  or  possible 

synonyms  of  highly  variable  recognized  species,  or  treated  as  synonyms.  Fur- 
ther work  on  the  Peruvian  fern  flora  must  await  description  of  undescribed 

species,  preferably  in  a  monographic  context  or  at  least  considering  closely  re- 

lated species.  An  updated  fern  flora  of  the  country  is  needed  but  probably  at- 
tainable only  in  the  distant  future. 

Adiantum  argutum  Splitg.  (Pteridaceae) 
PERU.  Madre  de  Dios.  Prov.  Manu:  close  to  village  of  Diamante,  S  side  of  Rio  Alto  Madre  de  Dios, 

12°2rS,  70°57'W,  400  m,  Tuomisto  13368,  et  al  (CUZ,  USM,  TUR,  UC).  Prov.  Tambopata:  Santuano 

Nacional  Pampas  del  Heath,  Rio  Heath,  Pto.  San  Antonio,  12°5712"S,  68°52'60"W,  210  m,  Aguilar  & 
Castro  1055  (MO  not  seen,  UC);  Explorer's  Inn,  near  confluence  of  Rio  Tambopata  and  Rio  La  Torre, 
39  km  SW  of  Puerto  Maldonado,  12°50'S,  69°20'W,  Smith  1363,  et  al.  (UC);  10  km  NW  from  the  mouth 

of  Rio  Pariamanu,  on  the  E  bank  of  Rio  de  las  Piedras,  12°22'S,  69°14'W,  200  m,  Tuomisto  13683,  et  al. 
(CUZ,  TUR,  USM). 

Adiantum  decoratum  Maxon  (Pteridaceae) 

PERU.  Madre  dc  Dios.  Prov.  Manu:  close  to  Cocha  Cashu  biological  station  on  the  S  side  of  Rio  Manu, 

11°54'S,  71°24'W,  400  m,  Tuomisto  13106,  et  a  I.  (CUZ,  TUR,  USM);  5  km  E  from  Cocha  Cashu  biological 

station,  11°53'S,  71°21'W,  400  m,  Tuomisto  13150,  et  al.  (CUZ,  TUR,  USM);  close  to  village  of  Altos  de 

Maizal,  N  side  of  Rio  Manu,  11°49'S,  71°28'W,  400  m,  Tuomisto  13207.  et  al.  (CUZ,  TUR,  UC,  USM);  N 

side  of  Rio  Manu,  12°8'S,  71°3W,  400  m,  Tuomisto  13351,  et  al.  (CUZ,  TUR,  USM). 

Adiantum  diogoanum  Glaz.  ex  Baker  (Pteridaceae) 

PERU.  Cajamarca.  Prov  San  Ignacio:  Nambealle,  entre  La  Vega  del  Toro  y  Las  Abejas,  4°58'46"S, 
79°05'01"W,  800-1000  m,  Campos  4730,  et  al  (MO,  UC);  Namballe,  Caserio  Las  Abejas,  camino  hacia 

el  Rio  Canchis  (La  Guayusa),  5°00'S,  79°04'W.  870-950  m.  Rodriguez  R.  1642  (MO,  UC,  USM). 

Adiantum  dolosum  Kunze  (Pteridaceae) 

PERU.  Madre  de  Dios.  Prov.  Manu  Pakitza,  N  Side  of  Rio  Manu,  11°56'S,  71°17'W,  400  m,  Tuomisto 
13308,  et  al.  (CUZ,  TUR,  USM);  10  km  E  from  mouth  of  Rio  Manu,  3  km  N  from  N  bank  of  Rio  Madre 

de  Dios,  12°16'S,  70°49'W,  300-400  m,  Tuomisto  13520.  et  al.  (CUZ,  TUR,  UC,  USM);  close  to  village  of 

Diamante,  S  side  of  Rio  Alto  Madre  de  Dios,  12°2TS,  70°57'W,  400  m,  Tuomisto  13379,  et  al.  (CUZ,  TUR, 

UC,  USM);  W  bank  of  Rio  de  los  Amigos,  3  km  upriver  from  its  mouth,  12°34'S,  70°6'W,  200-300  m, 
Tuomisto  13649,  et  al.  (CUZ,  TUR,  USM),  Prov.  Tambopata:  3  km  E  downriver  from  mouth  of  Rio  de 

los  Amigos  on  N  bank  of  Rio  Madre  de  Dios,  12°35'S,  70°02'W,  200-300  m,  Tuomisto  13668,  et  a  I.  (CUZ, 

TUR,  UC,  USM);  10  km  NW  from  the  mouth  of  Rio  Pariamanu,  12°23'S,  69°22W,  200  m,  Tuomisto 
13690.  et  al.  (CUZ,  TUR,  USM). 

Adiantum  fuliginosum  Fee  (Pteridaceae) 

PERU.  Loreto.  Prov.  Mariscal  Ramon  Castilla:  3  km  S  of  the  village  of  Huanta,  3°17'S,  71°51'W,  100- 
150  m,  Tuomisto  5225.  et  al.  (TUR,  USM,  Z);  4-8.5  km  NW  from  the  village  of  Puerto  Izango,  Rio 

Yaguasyacu,  3°16'S,  72=2^,  100-150  m,  Tuomisto  11317 (AMAZ, TUR,  USM).  Prov.  Maynas:  Explorama/ 

ACEER  reserve,  5-15  km  E  of  the  mouth  of  Quebrada  Sucusari  at  lower  Napo,  3°15'S,  72°50'W,  100- 
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200  m.  7utimis(o  7772,  etal.  (AM AZ,  TUR).  Prov.  Requena:  3  km  E  from  Requena,  5°4'S,  73°48'W,  150- 

200  m.  Tuomi'ito  12746.  et  al  (AMAZ,  TUR,  USM);  10  km  F.  from  Jenaro  Herrcra,  4°55'S,  73°35'W,  150- 
200  m,  Tuomi^ito  IM09,  et  al  (AMAZ,  TUR,  USM).  Madrc  dc  Dios.  Prov.  Manu:  from  mouth  of  Rio 

Azulca,  10  km  down  to  Rio  Madrc  dc  Dios,  12°33'S,  70°3rw,  300  m,  Tuomisto  13567,  etal.  (CUZ,  TUR, 

UC,  USM);  5  km  W  from  the  mouth  of  Rio  de  los  Amigos,  N  bank  of  Rio  Madrc  de  Dios,  12°33'S, 

70°10'W,  200-300  m,  Tuomisto  U636.  et  al.  (CUZ,  TUR,  USM). 

Adiantum  glaucescens  Klotzsch  (Pteridaceae) 

PERU.  Aniazonas.  Prov.  Bagua:  13istrito  Imaza,  Yamayakat.  Nororiental  del  Marafion  RENOM, 

alredcdor  dc  la  qucbrada  dc  Kusut,  04^'55'S,  78^^19'W,  330-380  m,  Quipuscoa  S.  230  (MO,  UC,  USM). 

Adiantum  humile  Kunze  (Pteridaceae) 

PERU.  Lorclo.  Prov.  Maynas:  near  Brilla  Nucva,  Borro  |i3oral  Indian  village  on  upper  Rio  Yaguasyaeu, 

Gentrv  &■  Revilla  20455  (MO  not  seen,  UC,  USM);  Rio  Pastaza,  Kapawari,  2°20'S,  76°20'W,  190  m, 
Lewis  etai  J2569  (MO  not  seen,  USM).  Prov.  Mariscal  Ramon  Casiilla:  3  km  S  of  the  village  of  Huanta, 

3°17'S,  71°5rW,  100-150  m,  Tuomisto  5262.  et  al  (AAU,  AMAZ,  TUR,  U,  USM);  between  roads  Ex 

Petrolcros  and  Bello  Horizontc,  Km  38-40  on  iquitos-Nauta  road,  4°04'S,  73°28'W,  100-200  m, 

Tuomisto  6678.  el  al  (AMAZ,  TUR,  UC);  Upper  Rio  Itaya,  ca.  2  km  SSE  of  village  Carbajal,  4°17'S, 

73°35'W,  100-200  m,  Tuomisto  9685.  etal  (AMAZ,  TUR,  UC);  Dist.  Sargento  Lores.  Constancia  Norte, 

Shapajillal,  4°0719"S,  72°55'25"W,  116  m,  Vdsquez  22995.  et  al  (MO  not  seen,  UC).  Madre  dc  Dios. 

Prov.  Manu:  S  side  of  Rio  Manu,  close  to  Cocha  Cashu  biological  station,  11°55'S,  7ri9'W.  400  m, 
Tuomisto  13298.  et  al  (CUZ,  TUR,  USM);  15  km  E  from  the  mouth  of  Rio  Manu,  N  bank  of  Rio  Madre 

de  Dios,  12°17'S,  70°4&W,  300-400  m,  Tuomisto  13528.  et  al  (CUZ.  TUR,  USM).  Pasco.  Prov.  Oxapampa: 
Paujil,  near  Puerto  Bermudez,  Ledn  299  (USM).  Ucayali.  Prov.  Coronel  Portillo:  Bosque  Nacional  von 

Humboldt,  230-260  m,  Nanta  8 (USM).This  species  was  initially  listed  for  Peru  by  Tryon  (1964)  and 
later  included  as  a  synonym  of  A.  latifolium  (Tryon  &  Stolzc  1989:  66). 

Adiantum  paraense  Hieron.  (Pteridaceae) 

PERU.  Loreto.  Prov.  Loreto:  1.5  km  E  of  the  road  to  Iquitos  at  km  10  from  Nauta,  4°28'S,  73°34'W,  f 00- 

150  m,  Tuomisto  -^-il-i,  et  al  (AMAZ,  TUR,  U).  Prov.  Maynas:  7  km  E  of  the  oil  palm  plantation  at  Rio 

Maniti,  3°38'S,  72°56'W,  100-150  m,  Tuomisto  478T  et  al  (TUR,  USM);  Upper  Rio  Itaya,  ca.  10  km  SW  ol 

village  c;arbajal,  4°18'S,  73°40'W,  100-200  m,  Tuo(7n.s(()  10166.  et  al  (AMAZ,  TUR,  UC). 

Adiantum  villosissimum  Mett.  ex  Kuhn  (Pteridaceae) 

PERU.  Huanuco.  Prov  Huanuco:  Exito,  Balsa  Playa,  1 100  m,  Vdri^tj.s  C  53I7(UC).Junin:  Chanchamayo, 
1500m,5iliunl.'c.s,n  (UC). 

Alsophila  minervae  M.  Lehnert  (Cyatheaceae) 

PERU.  Pasco.  Prov.  Oxapampa:  trail  to  summit  of  Cordillera  Yanachaga  via  Rio  San  Daniel.  10°23'-S, 

78°27'W,  2500  m.  Smith  &  Boetger  7817  (USM)  (Lehnert  2003471). 

Alsophila  mostellaria  M.  Lehnert  (Cyatheaceae) 

PERU.  Aniazonas.  Prov.  Bongara:  road  Pedro  Ruiz-Florida,  5°51.7'S,  77°58.4'W,  2200  m,  Lehnert  243 

(holotypi::  USM;  isotypes:  GOET  UC).  Cajamarca.  Prov.  Santa  Cruz:  Dist.  Catache,  upper  Rio  Zana 

valley,  ca.  5  km  above  Monte  Seco,  ca.  1800  m,  Dillon  ct  al.  4883  (HUT).  Pasco.  Prov.  Oxapampa:  road 

La  Merced-Oxapampa.  ca.  23  km  from  Oxapampa,  10°44.4'S,  75°21.2'  W,  1500  m,  Lehnert  242,  321 

(GOET,  UC,  USM).  Additional  collections  cited  by  Lehnert  (2003:172)  from  Depts.  Cajamarca  and 
Pasco. 

Alsophila  salvinii  Hook.,  vel  aff.  (Cyatheaceae) 

PERU.  San  Martin.  Prov  Rioja:  along  road  Rioja-Pedro  Ruiz,  El  Mirador,  5°40'29"S,  77°46'25"W,  1850 
m,  van  der  Werjj  15666.  et  al  (MO,  UC), 
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Arachniodes  macrostegia  (Hook.)  R.M.  Tryon  &  D.S.  Conant  (Dryopteridaceae) 
PERU.  Loreto.  Prov.  Maynas:  Moran  3763  (USM);  Revilla  2749  (UC);  Rimachi  8285 (USM);  2  km  S  of 

the  village  of  Mishana  at  Rio  Nanay,  3°52'S,  73°24'W,  100-150  m,  Tuomisto  2370.  ct  ah  (TUR.  USM); 

Puerto  Almendras  along  Rio  Nanay,  3°5rS,  73°22'W,  100-200  m,  Tuomisto  6434,  with  Ruokolainen 

(AMAZ,  NY,  TUR,  USM).  Prov.  Requena:  4  km  SE  from  Requena,  5°5'S,  73°49'W,  150-200  m,  Tuomisto 

12767,  et  fll.  (AMAZ,  TUR,  USM);  4  km  E  from  Jenaro  Herrera,  4°54'S,  73°38'W,  150-200  m,  Tuomisto 
13028,  et  (J L  ( AM AZ,  TUR,  USM).  Pasco:  Prov.  Oxapampa:  Villa  America,  Quebrada  Castillo,  AranalS 

(USM). 

Asplenium  eutecnum  A.R,  Sm.  (Aspleniaceae) 

PERU.  Amazonas:  Prov.  Condorcanqui:  Dist.  El  Cenepa,  Comunidad  de  Tutino,  Pumpu-entsa,  340  m, 

Vdsquez  24244,  et  al  (holotype:  HUT;  i.sorvi'ri.s:  MO,  NY,  UC).  Also  known  from  Loreto  (Smith  2005b). 

Asplenium  incurvatum  Fee  (Aspleniaceae) 

PERU.  Cajamarca:  Prov.  San  Ignacio:  Tabaconas,  Santuario  Nacional  Tabaconas  Namballe,  5°17'30"S, 

79°16'W,  2190-2200  m;  Campos  &  Temnio  5708  (MO,  UC,  USM).  Prov.  San  Marcos:  6  km  above  San 
Marcos  on  road  to  Cajamarca,  2600-2700  m,  Weigend  et  al.  97/328  (USM).  San  Martin:  Prov.  Rioja: 

Aguas  Verdes,  5°40'S,  77°40'W,  800  m,  on  limestone,  van  der  Werjf  16616.  et  al.  (MO  not  seen,  UC, 

USM).  This  species  is  segregated  from  A.  serra  Langsd  &  Fisch.  and  appears  to  be  restricted  to  lime- 
stone and  sandstone  outcrops), 

Asplenium  monodon  Liebm.  (Aspleniaceae) 

PERU.  Cajamarca:  Prov.  San  Ignacio:  Santo  Tomas  Bosque  Pnmario,  4°55'S,  78°50'W,  2070  m,  Vdsqut'? 
20.521  etal.  (MO  not  seen,  UC). 

Asplenium  palmeri  Maxon  (Aspleniaceae) 

PERU.  San  Martin:  Prov.  Rioja:  Aguas  Verdes,  5°40'S.  77°40'W,  800  m,  on  limestone,  van  der  WerJf 
16612,  et  al.  (MO  not  seen,  UC,  USM). 

Asplenium  polyphyllum  Bertol.  (Aspleniaceae) 

PERU.  Cuzco:  Prov.  Urubamba:  Dist.  Ollantaytambo,  Huaytampo,  13''10'47"S,  72^'2ri0"W,  3650  m, 

Calatayud  1025,  el  al.  (UC).  Reported  by  Adams  (in  Davidse  et  al.  1995)  from  Peru,  but  without  cita- 
tion of  specimen. 

Asplenium  pseuderectum  Hieron.  (Aspleniaceae) 

PERU.  Madre  de  Dios:  Prov.  Manu:  Cocha  Cashu  Biological  Station,  along  path  12,  11°52'S,  71°24'W, 

400  m,  Tuomisto  13074,  et  al.  (CUZ.  TUR,  UC,  USM);  close  to  Cocha  Cashu  biological  station,  11°53'S, 
7P24W,  400  m,  Tuomisto  13159 et  al.  (CUZ,  TUR). 

Blechnum  gracile  Kaulf.  (Blechnaceae) 
PERU.  Amazonas:  Prov.  Bagua:  valley  of  Rio  Maranon  above  Cascadas  de  Mayasi  near  Campamento 

STte  Montenegro  (Kms  276-280  of  Marafion  road),  450  m,  Wurdack  1822  (UC,  US  not  seen,  USM). 

Prov.  Luya:  Camporredondo,Jaipe,  6°09'07"S,  78°2r05"W,  2050  m,  Campos  3646,  et  al.  (MO  not  seen, 

UC,  USM).  Cajamarca:  Prov.  San  Ignacio:  La  Coipa,  La  Lima,  5°26'S,  78°55'W,  1800  m,  Campos  4009, 
with  Garcia  (MO  not  seen,  UC).  Huanuco:  Prov.  Leoncio  Prado:  60  km  E  of  Tingo  Maria,  Divisoria 

Pass,  1500  m,  Tryon  &  Tryon  5271  (USM).Junin:  Prov.  Chanchamayo:  Chanchamayo,  2000  m,  Esposto 

636  (USM).  Pasco:  Prov.  Oxapampa:  Dist.  Villa  Rica,  bosque  de  Proteccion  San  Matias-San  Carlos, 

1355  m,  Perea  &-  Mateo  083  (MO  not  seen,  UC).  San  Martin:  Prov.  Huallaga:  Abajo  de  La  Morada, 

6°57'S,  77°32'W,  2000-2200  m,  Quipuscoa  S.  1016,  with  Bardalaes(F  not  seen,  UC).  Subsumed  under  B. 
Jraxineum  Willd.  by  Tryon  and  Stolze  (1993:59);  some  oi  the  specimens  they  cited  under  that  name 
are  B.  meridense  Klotzsch. 
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Blechnum  lechleri  Mctt.  (Blechnaceac) 

PERL).  Pasco:  Prov.  Oxapampa:  Parquc  Nacional  Yanachaga-Chemillen,  Abra  Yanachaga,  10°22'S, 

75°27'W,  Vihqiicz  2842.].  ct  ul  (MO  not  seen,  UC).  One  of  the  syntypes,  "Pcruvia,  Tatanara,"  is  also 
Irom  IViu.  Mentioned,  but  not  acceiited,  by  Tryon  and  Stoize  (.1993:68);  a  synonym  is  B.  viohitcum 

(Fee)  llieron.  Widely  distributed  Irom  the  Lesser  Amilles  to  Bolivia,  and  disrmguished  ii'om  B. 
cordatuin  (Desv.)  Hieron,  by  the  pronounced.  dari<,  peglike  aerophorcs  at  the  pinna  bases  and  the 

dark,  atropurpureous  rachises. 

Callipteris  andina  Pacheco  &  R.C.  Moran  (Athyriaceae) 

PERU.  Aniazonas  (i'acheco  &  Moran  1999:353).  It  is  doubtful  whether  Caliipicni,  is  separable  Irom 
Diplazium,  but  no  combination  is  available  in  the  latter  genus. 

Campyloneurum  amazonense  B.  Leon  (as  C.  cimazoncnsis)  (Polypodiaceae) 

PERU.  Aniazonas:  ea.  12-18  km  trail  K  of  La  Peca  in  .Serrania  de  Bagua.  KSOO-KJ'iO  m,  Ccnhy  ct  al. 
229.3c)  (iioi  01  Yi'i::  DSM;  isoi  vn-s  AMAZ,  H  MO,  UC)  (Leon  2005). 

Campyloneurum  cochense  (Hieron.)  Ching  (Polypodiaceae) 
PERU.  Aniazonas:  Prov.  Chachapoyas:  Dist.  Leyinebamba,  Alredcdor  de  la  Laguna  de  Los  Condores, 

6°5I.I02'S,  77°4L415'W,  2500-2700  m,  Quipuscoci  S.  1270.  et  ul.  (F  not  seen,  UC).  San  Martin:  Prov. 
Mariscal  Cacercs:  Parque  Nacional  del  Rio  Abiseo,  valle  de  Chochos,  3300  m,  Lc('fi  &  Yoiin^  20-il 
(USM). 

Ceradcnia  kalbreyeri  (Baker)  L.E.  Bishop  (Grammitidaceac) 

PERU.  Pasco:  Prov.  Oxapampa:  Cbacos,  10°37'S,  75°I7'W,  2500  m.  van  dcr  Wcrff  17678.  ct  al  (MO  not 
seen,  VC). 

Ceradcnia  cf.  kookenamae  (Jenman)  L.E.  Bishop  (Grammitidaceae) 

PERU.  Cajaniarca:  Prov.  San  Ignacio:  San  Jose  de  Lourdcs,  Picorana.  4°58'S,  78°53'W,  2470-2560  m, 
Campos  5593.  ct  al  (MO  not  seen,  UC,  USM). 

Ceradenia  spixiana  (Mart,  ex  Mett.)  L.E.  Bishop  (Grammitidaceae) 

PERU.  San  Marlin:  Prov.  Rioja:  along  road  Yorongos-Uquihua,  vcni  cicr  WcifJ IbSH-i  (MO  not  seen, 
UC). 

Ceradenia  tryonorum  B.  Leon  &  A.l^.  Sm.  (Grammitidaceae) 

PERU.  San  Martin:  Prov.  Mariscal  Caceres:  Parc|ue  Nacional  Rio  Abiseo,  near  HI,  Tingo,  7°58'S,  77°18'W, 
2800  m,  Leon  &  Vmint^  3<S4t)(iioi  otvri-:  USM;  isoi  vrrs:  TFX,  UC),  (Leon  &  Snnth  2003:81), 

Cochlidium  linearifolium  (Desv.)  Maxon  ex  C.  Chr.  (Grammitidaceae) 

PERU.  Aniazonas:  Prov.  Bagua:  c;omunidad  de  Yamayakat,  Bosciue  primario,  05'-'03'24"S,  78''20'I7"W, 
600  m,  Vdiquez  23793,  ct  aimO). 

Cyalhea  amazonica  R.C.  Moran  (Cyatheaceae) 

PERU.  Loreto:  Prov.  Maynas:  Cluebrada  Tamshiyacu,  Casena  Alianza,  4''05'S,  72°58'W,  130  m.  (..entry 

ct  dl  292M  (MO); San  Miguel,  2  km  below  Indiana,  3°30'S, 73°02'W,  130  m.  Gentry 65689, etal. (MO); 

ca.  5  km  NW  from  village  of  Gen  Gen  at  Rio  Mormon,  3°37'S,  73°17'  W,  Tuomisto  3034  (AMAZ,  TUR) 
(three  additional  collections  cited  by  Moran  1995,  all  Irom  Prov.  Maynas). 

Cyathea  boliviana  R.  M.  Tryon  (Cyatheaceae) 
PERU.  Cuzco:  Prov.  Paucartambo:  carretera  a  Pilcopata,  2650  m,  Leon  2204  (USM). 

Cyathea  brevistipes  l^.C.  Moran  (Cyatheaceae) 
PERU.  Pasco:  Prov.  Oxapampa:  Loster  et  ai  10532  (F  not  seen,  USM)  (Moran  1991). 
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Cyathea  caroli-henrici  M.  Lehnert  (Cyatheaceae) 
PERU.  Cuzco:  Prov.  Urubamba:  2050  m,  Bonmo  ii27(CUZ)  (Lehnert  2003:180). 

Cyathea  concordia  B.  Leon  &  R.C.  Moran  (Cyatheaceae) 

PERU.  Amazonas:  Cordillera  del  Condor,  1950-2050  m,  3°52'48"S  78°26'00"W,  Bdtrdn  &  Foiter  1183 
(F,  USM),  type  and  only  known  collection  (Leon  &  Moran  1996). 

Cyathea  herzogii  Rosenst.  (Cyatheaceae) 

PERU.  Cuzco:  Prov.  La  Convencion:  Cordillera  Vilcabamba,  12°38'S,  73°38'W,  1760  m,  Dudley  10588 
(NA  not  seen,  USM)junm:  Prov.  Satipo:  Northern  Cordillera  Vilcabamba,  E  slope,  upper  Rio  Puyeni 

watershed,  11°33'35"S,  73°38'W,  2090  m,  Boyle  etal.  4749(U5M).  Distinct  at  species  rank  from  Cyathea 
caracasana  (Klotzsch)  Domin,  where  it  was  included  by  Tryon  (1976:  77). 

Cyathea  palaciosii  R.C.  Moran  (Cyatheaceae) 

PERU.  Amazonas:  Prov.  San  Martin:  5°4LS,  77°48'W,  1950  m,  van  der  Werjf  16721,  et  al.  (MO  not  seen, 
UC)  (Moran  1995). 

Cyathea  thelypteroides  A.R.  Sm.  (Cyatheaceae) 

PERU.  Amazonas:  Bagua  Distr,  upper  slopes  and  summit  of  Cerro  Tayu,  05°15'56"S,  78°22'07"W,  1 030 
m,  van  der  Werff  16323,  et  al  (hoi.otyph:  USM;  isotypes:  MO,  UC)  (Smith  2005b). 

Cyathea  tortuosa  R.C.  Moran  (Cyatheaceae) 

PERU.  Amazonas:  Prov.  Bagua:  Dist.  Imaza,  Yamayakat,  5"03'20"S,  78°20'23"W,  400  m,  Vdsquez  21790, 
etal.  (MO  not  seen,  UO.Madrc  deDios:  Prov.  Manu:  Cerro  de  Pantiacolla,  RioPalotoa  10-15  km  NNW 

of  Shintuya,  12°35'S,  7P18'W,  650-700  m,  Foster  10703  (F,  UC);  San  Martin:  along  Yorongos-La  Florida 
road  near  Rioja,  1000  m,  van  der  Werff  16542,  et  al.  (MO  not  seen,  UC,  USM).  Also  Depts  Pasco  and 
Loreto  (Moran  1991:100). 

Cyathea  werffii  R.C.  Moran  (Cyatheaceae) 
PERU.  Amazonas:  Puerto  Nazareth,  540  m,  Ellenherg  3489  (UC),  a  paratype  (Moran  1991:94). 

Cyathea  windischiana  A.R.  Sm.  (Cyatheaceae) 

PERU.  Amazonas:  Bagua  Distr.,  Cerro  Tayu,  ca.  1  hour  from  Chiriaco,  05°15'56"S,  78°22'07"W,  800  m, 
vein  der  Werff  16207.  et  al.  (holotype:  UC;  isotype:  MO)  (Smith  2005b). 

Cyathea  xenoxyla  M.  Lehnert  (Cyatheaceae) 
PERU.  Amazonas.  Prov.  Condorcanqui:  Cordillera  del  Condor,  Puerto  de  la  Vigilancia  AltonsoUgarte 

(PV  3),  cabeceras  del  Rio  Comainas,  tributaria  al  oeste  del  Rio  Cenepa,  3°55.0'S,  78°25.4'W,  1000-1300 
m,  Beltran  &  Foster  1083  (USM).  Prov.  Chachapoyas:  road  Chachapoyas-Mendoza,  52  km  from 

Chachapoyas.  ca.  10  km  behind  Molmopampa,  6°14.2'S,  77°35.9'W,  2400  m,  Lc/incr(  229(GOET,UC, 
USM).  Cuzco.  Prov.  La  Convencion:  Dist.  Echarate,  Llactahuaman,  N  del  Rio  Apurimac,  NE  del  Pueblo 

Libre,  S  de  la  Cordillera  de  Vilcabamba,  12°5r55.5"S,  73°30'40"W,  1650  m,  Baldeon  et  al.  3077  (USM). 

Pasco.  Prov.  Oxapampa:  trail  to  summit  of  Cordillera  Yanachaga  via  Rio  San  Daniel,  10°23'S,  75°27' 

W,  2500  m,  Smith  &  Boetger  7846  (USM).  San  Martin.  Prov.  Rioja:  road  Moyobamba-Pedro  Ruiz,  Km 
395,  Lehnert  216  (GOET,  UC,  USM).  Ucayali.  Prov.  Coronel  Portell:  Dobson  (?),  Ferreyra  s.n.  (USM). 

(Lehnert  2003:177). 

Danaea  acuminata  Tuomisto  &  R.C.  Moran  (Marattiaceae) 

PERU.  Specimens  from  Depts.  Loreto  and  Madrede  Dios  cited  by  Tuomisto  and  Moran  (2001:28),  e.g., 

Madre  de  Dios:  Prov.  Manu:  4  km  S  of  village  of  Boca  Colorado,  12°38'S.  70°25'W,  300  m,  Tuomisto 
13589,  etal.  (CUZ,  TUR,  U,  UC,  USM). 

Danaea  bipinnata  Tuomisto  (Marattiaceae) 
PERU.  Specimens  from  Dept.  Loreto  cited  by  Tuomisto  and  Moran  (2001:33),  e.g.,  Loreto:  Manscal 
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Ramon  CastiUa,  20.5-26  km  NW  from  village  of  Puerto  Izango,  Rio  Yaguasyacu,  3°12'S,  72°10'W,  100- 
150  m,  Tuomislo  U387, 1't  al  (AMAZ,  TUR,  UC.  LJSM). 

Danaea  leprieurii  Kunze  (Marattiaceae) 
PERU.  Specimens  irom  Depts.  Loretoand  Madre  de  Dios  cited  by  Tuomistoand  Moran  (.2001:50),  e.g., 

Lorcio:  Maynas,  Upper  Rio  Itaya,  ca.  5  km  SSE  of  village  Carbajal,  4°K)'S.  73°.35'W,  100-200  m,  Tuomisto 
10116.  et  al.  (AMAZ,  TUR.  UC,  US).  Madrc  dc  Dios:  Prov.  Manu:  4  km  S  from  village  of  Boca  Colorado, 

12°38'S,70°25'W.  300  m,  laomi.s/()  L].592.e(  cjI.  (CUZ,  TUR,  UC,  USM). 

Dennstaedtia  arcuata  Maxon  (Dennstaedtiaceae) 

All  Peruvian  sixcimens  treated  as  D.  werckici  (PI.  Christ)  R.  M.  Tryon  by  Tryon  and  Stolze  (1989b)  are 

referred  to  D.  arcuata,  by  Navarrete  and  0llgaard  (2000);  this  name  was  not  mentioned  by  Tryon  and 
Stolze. 

Dennstaedtia  auriculata  H.  Navarrete  &  B.  0llg.  (Dennstaedtiaceae) 

PERU.  Ciizco:  Prov.  Convcncion:  Amaibamba,  1700  m,  Vai'^as  980.5  (UC).  This  specimen  cited  as  D. 
arhorcsccns  (Willd)  Maxon,  by  Tryon  and  Stolze  (1989b:i00),  a  species  restricted  to  the  Antilles  by 

Navarrete  and  OUgaard  (2000). 

Dennstaedtia  cornuta  (Kaulf.)  Mett.  (Dennstaedtiaceae) 

PERU.  Ama:oiias:  12  km  1:  of  Pa  Pcca,  1700  m,  Bartour2498(MO  not  seen,  UO.Pasco:  Prov.  Oxapampa: 

Palcazu.  10  km  N  of  Oxapampa,  10°32'S,  75°23'W,  2100  m,  D.  Smith  8479  (MO  not  seen  UC);  along 

road  Chaiarra-Cacazu,  I0°32'S,  75°04'W,  890  m,  van  der  We rjf  18292,  et  al.  (MO  not  seen,  UC).  This 
name  not  mentioned  by  Tryon  and  Stolze  (1989b),  but  probably  some  of  the  specimens  they  cited  as 
D.  dissecta  arc  D.  cornuta;  the  former  is  considered  to  be  restricted  to  the  Antilles,  s  Mexico,  and  nw 

South  America.  See  Navarrete  and  011gaard  (2000). 

Dennstaedtia  coronata  (Sodiro)  C.  Chr.  (Dennstaedtiaceae) 

PERU.  San  Martin:  Prov.  Huallaga:  aba  jo  de  Pa  Morada,  ccrca  al  Rio  Guabayacu,  6°57'S,  77°32'W.  1900- 
2000  m,  Quipuscoa  &  Bardaks  962  (UC).  Name  not  mentioned  by  Tryon  and  Stolze  (1989b),  See  Na- 

varrete and  Ollgaard  (2000). 

Dennstaedtia  mathewsii  (Hook.)  C.  Chr  (Dennstaedtiaceae) 

PERU.  Cajamarca:  Prov.  San  Ignacio:  Pa  Coipa,  Vista  Florida  (camino  a  la  Paguna),  5°  26'10"S,  78° 

56'00"W,  1900-2000  m,  Campos  4048,  with  Garcia  (MO  not  seen,  UC);  Huarango,  El.  Progresso,  5° 

f9'15"5.  78°  40'00"W,  1300-1450  m.  Campos  6276.  ct  al.  (MO  not  seen,  UC).  Pasco:  Prov.  Oxapampa: 

Parque  Nacional  Yanachaga,  El  iluampal,  lOnPS,  75°34'W,  1200  m,  van  der  Werff  17908,  el  al  (MO 
not  seen,  UC).  Name  treated  as  synonymous  with  D.  arhorescens  (Willd)  Maxon  by  Tryon  and  Stolze 

(1989b).  See  Navarrete  and  Ollgaard  (2000),  who  considered  D.  arhorcicens  to  be  restricted  to  the 
Antilles. 

Dennstaedtia  obtusifolia  (Willd.)  T.  Moore  (Dennstaedtiaceae) 

Specimens  cited  as  D.  (ii.s.sftd.!  (Sw.)  T.  Moore  by  Tryon  and  Stolze  (1989b)  are  mostly  to  be  referred  to 
D.  ohtusifolia.  According  to  Navarrete  and  Ollgaard  (2000),  D.  dissccia  is  restricted  to  the  Antilles, 
Mesoamerica,  and  nw  S,  America,  and  is  not  known  from  Peru, 

Diplazium  grandifolium  (Sw)  Sw,  (Athyriaceae) 

PERU.  Amaionas:  Prov.  Bongara:  Shillac,  N  fiy  trail  from  Pedro  Ruiz,  5°49S,  78°0PW,  2300  m,  D.  Smii  h 
&  Vdsquez  S.  4908  (MO  not  seen,  UC);  Dist.  Sipabamba,  Shilla,  ca.  1900  m,  Youn^  &  Eiscnher^^  355 

(MO  not  seen,  UC).  Tryon  and  Stolze  (1991:83)  cited  many  specimens  of  this  species  from  Peru,  but  all 
as  var  anduola  Stolze.  We  believe  that  this  variety  is  a  good  species  and  that  the  correct  name  at 

species  rank  is  Diplazium  halliviani  Rosenst ,  type  Irom  Bolivia.  The  true  D. grandifolium,  type  from 
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the  West  Indies,  does  indeed  occur  in  Peru,  but  apparently  no  specunens  were  seen  by  Tryon  and 

Stolze,  We  note  that  the  two  Peruvian  specimens  of  D.grandijolium  cited  are  from  1900  and  2300  m, 

while  16  of  18  specimens  seen  of  D.  halliviani  from  the  southern  Andes  are  from  low  elevation,  100- 
400  m;  two  others,  both  from  Bolivia,  extend  to  1100  m. 

Diplazium  immensum  Stolze  (Athynaceae) 
PERU.  San  Martin:  Knapp  &  Alcorn  7749  (F,  MO.  neither  seen).  Cited  by  Tryon  and  Stolze  (IWl:/?), 

under  D.  macrophyllum  Desv.,  and  as  D.  immensum  by  Stolze  et  al.  (1994:41). 

Diplazium  lilloi  (Hicken)  R.  M.  Tryon  &  A.  F.  Tryon  (Athyriaceae) 

PERL.  Cuzco:  Prov.  Urubamba:  Dist.  Ollantaytambo,  Huaytampo,  13°09'02"S,  72°30'28"W,  2300  m, 
Calatayud  &  Farjdn  1072  (MO  not  seen,  UC). 

Diplazium  longisorum  (Baker)  C.  Chr.  (Athyriaceae) 

PERU.  San  Martin:  Prov.  Rioja:  carretera  Rioja-PedroRuiz,  1450  m,  van  der  WeijJ  15558  (MO  not  seen, 
UC). 

Diplazium  paucipinnum  Stolze  (Athyriaceae) 

PERU.  San  Martin:  along  Rioja-Pedro  Ruiz,  about  bridge  Serranoyacu,  1170  m,  van  der  Wcrff  16777,  et 
fli.  (UC)  (Stolze  etal.  1994:72), 

Diplazium  tabalosense  Hieron.  (Athyriaceae) 
PERU.  Amazonas:  Prov.  Bagua:  Rio  Urubamba  [Utcubamba],  on  Cerro  Tapur  above  Hda.  Misc|ui,  ca. 

40  km  S  of  Bagua  Grande,  1200  m,  Hutchison  M83  (UC,  USM).  Loreto:  [Prov.  Alto  Amazonas]:  above 

Pongo  de  Manseriche,  mouth  of  Rio  Santiago,  200  m,  Mexia  6129  (UC).  Madre  de  Dios:  Prov.  Manu: 

Rio  Manu  cf  ose  to  Cocha  Cashu  Biological  Station,  11°53'S,  71°24'W,  400  m,  luomisto  13177,  et  a  I  (CUZ, 

TUR,  UC,  USM);  Parque  Nacional  del  Manii,  Cocha  Cashu  Biological  Station,  Foster  P-84-57, 1^-84-86 
(UC).  Several  of  the  specimens  cited  by  Tryon  and  Stolze  (1991:79)  as  D.  .striatum  (L.)  C.  Presl  are  D. 

ta fw lose ftse,  which  differs  from  D.  striatum  by  the  glabrous  costae.costules,  and  tissue  between  veins 

abaxially,  less  incised  pinnae  (blades  never  2-pinnate,  even  at  the  base),  and  narrower  indusia  ca.  0.1- 
0.2(0.3)  mm  wide.  Known  from  Venezuela,  Ecuador,  Peru,  and  Bolivia. 

Diplazium  wolfii  Hieron.  (Athyriaceae) 

PERU.  Junin:  Prov.  Satipo:  Gran  Pajonal,  Mapari,  ca.  12  km  SW  of  Chequitavo,  74°23'W,  10°45'S,  1300 
m,  D.  Smith  6789  (MO  not  seen,  UC.  USM)  (see  Stolze  et  al.  1994:22). 

Elaphoglossum  ambiguum  (Mett.  ex  H.  Christ)  Alston  (Dryopteridaceae) 

PERU.  Cajamarca:  Prov  San  Ignacio:  Chirinos,  localidad  de  Pacasmayo,  5°15'00"S,  78°55'00"W,  1750 
m,  Campos  &  Garcia  4504  (MO  not  seen,  UC,  USM). 

Elaphoglossum  exsertipes  Mickel  (Dryopteridaceae) 

PERU.  Amazonas:  near  border  with  Dept.  San  Martin,  5°4rS,  77°48'W,  2000  m,  van  der  WerfJ  16650,  et 

al.  (MO  not  seen,  UC).  San  Martin:  along  road  Rioja-Pedro  Ruiz,  El  Mirador,  5°40'29"S,  77°46'25"W, 
1850  m.  van  der  Werff  15659  (MO  not  seen,  UC). 

Elaphoglossum  palmarum  M.  Kessler  &  Mickel  (Dryopteridaceae) 

PERU.  San  Martin:  Prov.  Rioja:  Pedro  Ruiz-Moyobamba  road.  Km  390,  Venceremos,  5°50'S,  77°45', 
1800-1900  m,  D.  Smith  4503  (MO  not  seen,  UC).  Previously  cited  by  Mickel  (in  Tryon  &  Stolze  1991:1 43) 
as  E.  litanum  (Sodiro)  C  Chr,  which  is  now  known  only  from  Ecuador 

Elaphoglossum  tovarense  (Mett.  ex  Kuhn)  T,  Moore  ex  C.  Chr.,  vel  aff. 

(Dryopteridaceae) 

PERU.  Amazonas:  Prov.  Bagua:  Yamayakat,  04°55'S,  78°19'W,  320  m.Juramillo  1189,  etal.  (MO). 
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Enierosora  trichosora  (Hook.)  L.E.  Bishop  (Grammitidaceae) 

PERU.  Amazonas:  near  border  with  Dept,  San  Martin,  5°41'S,  77H8'W,  2000  m,  van  der  Wcrff  16667.  el 

(il.  (MOnot  seen,  U('). 

Equisetum  myriochaetum  Schltdl.  &r  Cham.  (Equisetaceae) 

PERU.  Amazonas:  Prov.  Bagua:  2*5  km  E  of  l.a  Peca,  5000  It,  Barbour  2880  (MO).  Cajamarca:  I  iuarango, 

N LicvoMundo,  1600-1700  111,  CtJ mpi).s  (S- Ni'i rt re  4623  (MO).  Synonymizcd  under /:,i^'ig(ink-Nm  byTryon 
and  Stolze  (lQQ4:n),  but  well  characterized  by  Hauke  (1Q63). 

Eriosorus  hirtus  (Kunth)  Copel.  (Pteridaceae) 
PERU.  Piura:  Prov.  Ayabaca:  Cerro  de  Aypate,  Comunidad  Campesina  de  Tacalpo,  anexo  Yanchala, 

4°42'.  82"S.  7Q°}4'nO'W.  2800-2880  m,  Qmpmcoa  S.  643.  cl  al  (F  not  seen,  UC). 

Eriosorus  novogranatensis  A.  F.  Tryon  (Pteridaceae) 

PERU.  Amazonas:  San  Martin,  ̂ HTS,  79°48'W,  1940  m,  van  der  We rjj  167 29 (MO  not  seen,  UC,  USM), 
f6747,  a  ai  mo  not  seen,  UC). 

Huperzia  dichotoma  (Jacq.)  Trevis.  (Lycopodiaceae) 

PERU.  Pasco:  Prov.  Oxapampa:  along  road  Chatarra-Pto.  Bcrmudez,  I0°30'S,  75°03'W,  700  m,  van  der 
Werff  18161.  ct  al  (MO  not  seen,  UC). 

Huperzia  firnia  (Meet.)  Holub,  vel  aff.  (Lycopodiaceae) 
PERU.  Amazonas:  Prov.  Lcymcbamba:  Dist.  l.eymebamba,  rut  a  Laguna  de  Los  Condores,  La  Atalyaya, 

alrededores  de  La  Fila,  e)°49.05(VS,  77°44.134'W,  3000-3500  m,  Quipuscoa  S.  1206,  et  al  (F  not  seen, UC). 

Hymenophyllum  dendritis  Rosenst.  (Hymeiiophyllaceae) 
PERU.  Huanuco:  jProv,  Lconcio  Prado]:  alrcdcdoresde  Maria,  800  m.  Agui lur. 304  (UC).  Perhaps  most 

of  the  specimens  cited  by  Tryon  and  Stolze  (1989a:59)  as  H.  apiculatum  Mett.  ex  Kuhn  From  Peru  arc 

betterrclcrredtoH.dcndrKii",  a  low-elevation,  smaller  species  (fronds  mostly  3-5  cm  long)  with  ovate, 
rather  than  obovatc  involucres,  included,  shorter  receptacles  (generally  <  1  mm  long  vs.  often  slightly 

exserted  receptacles  ca.  2  mm  long  in  H.  tipu  iWiilum).  and  smaller  sporangia  (ca.  0.3  mm  long  vs.  0.5 
mm  long). 

Hymenophyllum  platylobum  Bosch  (Hymenophyllaceae) 

PERU.  Puno:  [Prov.  c^arabayaj:  San  Gaban,  Lccliler  2489 (iioi.L)T>'Pi;:  P  photo  US;  isotype:  F).  Treated  by 
Morton  U 947)  and  by  Tryon  and  Stolze  (1989a:68)  as  a  synonym  of  H.  valvatum  Hook.&rGrev,  but  we 
believe  the  iwo  are  specilically  distinct. 

Jamesonia  veriicalis  Kunze  (Pteridaceae) 

PERU.  SanMariin:  Dio.  1  iuallaga.Saposoa.entrc  El  Tainbo  yjalcade  El  Rayo,caminoa  Lcymcbamba, 

2800-3200  m,  Qinpuscoa  5.  248-i.  et  al  (F  not  seen,  UC). 

Leilingeria  aff.  suspensa  (L.)  A.R.  Sm.  &  R.C.  Moran  (Grammitidaceae) 

PERU.  Amazonas:  near  border  with  Dept.  San  Martin,  5°4rS,  77°48'W,  2000  m,  van  der  WerjJ  16686.  cl 
til.  (MOnot  seen.UC). 

Lindsaea  boiivarensis  V.  Marcano  (Lmdsaeaceae) 

PERU.  Lorcto:  Prov.  Maynas:  ca.  7  km  E  of  oil  palm  plantation  at  Rio  Maniti,  3°38'S,  72°55'W,  100-150 
m,  Yiiomi.sto  4721,  el  al  (TUR,  UC,  USM);  trail  from  the  village  of  Panguana  towards  Rio  Maniti,  about 

8  km  from  Rio  Amazonas,  3°53'S,  73°5'W,  100-200  m,  Tuomislo  6J24,  cl  cf/. (TUR,  UC,  USM);  Explorama/ 
ACEER  reserve,  5-15  km  E  ol  the  mouth  of  Quebrada  Sucusari  at  lower  Napo,  3°f5'S,  72°50'W,  100- 
200  m,  Tuomisto  7755.  et  al  (AM  AZ,  KSP  TUR);  2  km  SE  of  the  village  Santa  Ana  at  lower  RioTahuayo, 

4°6'S,  73°7'W,  100-200  m,  luomi^to  8863,  with  Ore  (AMAZ,  TUR,  USM)  (Marcano  1989:254). 
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Lindsaea  coarctata  K.U.  Kramer  (Lindsaeaceae) 

PERU.  Loreto:  Prov.  Maynas:  close  to  the  village  Nina  Rumi  at  lower  Rio  Nanay,  20  km  SW  of  Iquitos, 

3°5rS,  73°23'W,  100-200  m,  Tuomisto  5863  (AMAZ,  TUR,  USM).  Prov.  Mariscal  Ramon  Castilla:  3-4 

km  W  from  village  of  Puerto  Izango,  Rio  Yaguasyacu,  3°18'S,  72°0rW,  100-150  tn.  Tuomisto  11227,  et 

al  (AMAZ,  TUR, UC,  USM).  Prov.  Requena:  3  km  E  from Requena,  5°04'S,  73°48'W,  150-200  m,  Tuomisto 

12764,  etal  (AMAZ,  TUR,  USM);  4  km  SE  from  Requena,  5°05'S,  73°49'W,  150-200  m,  Tuomisto  12778, 
etai.  (AMAZ,  TUR,  USM). 

Lindsaea  hemiptera  K.U.  Kramer  (Lindsaeaceae) 

PERU.  Loreto:  Prov.  Maynas:  14  km  NW  from  the  carretera  to  Nauta  at  km  40,  3°56'S,  73°30'W,  100- 

150  m,  Tuomisto  3557,  ct  al  (AAU,  AMAZ,  TUR,  USM,  Z);  Expermiental  station  'El  Dorado'  of  INIA, 

Km  25  along  road  Iquitos-Nauta,  3°57'S,  73°25'W,  100-200  m,  ruo?nis£o  nO'19,  with  Ruokolainen 
(AMAZ,  TUR,  UC,  USM). 

Lindsaea  javitensis  Humb.  &  Bonpl.  ex  Willd.  (Lindsaeaceae) 

PERU.  Lorelo:  Prov.  Maynas:  Experimental  station  'El  Dorado'  of  INIA,  Km  25  along  road  Iquitos- 
Nauta.  3°57'S,  73°25'W,  100-200  m,  Tuomisto  13051  v^ith  Ruokolainen  (AMAZ,  TUR,  UC,  USM). 

Lindsaea  tetraptera  K.U.  Kramer  (Lindsaeaceae) 
PERU.  Loreto:  Prov.  Maynas:  Experimental  Station  of  UNAP  at  Puerto  Almendras  along  Rio  Nanay, 

20  km  air  distance  from  Iquitos,  3°5rS,  73°22'W,  100-200  m,  Tuomisto  6439,  with  Ruokolainen  (AMAZ, 

TUR,  USM);  close  to  the  experimental  station  of  UNAP  at  San  Gerardo,  km  13  of  the  road  Iquitos- 

Nauta,  3°55'S,  73°22'W,  100-200  m,  Tuomisto  7217,  with  Ruokolainen  (AMAZ,  TUR,  USM);  Experi- 

mental station  'El  Dorado'  of  INIA,  Km  25  along  road  Iquitos-Nauta,  3°57'S,  73'=25'W.  100-200  m, 
Tuomisto  13048,  with  Ruokolainen  (AMAZ,  TUR,  UC,  USM). 

Lomariopsis  prieuriana  Fee  (Dryopteridaceae) 

PERU.  Loreto:  Prov.  Maynas:  C.  Nueva  Paleta.  Rio  Napo,  3°0rS,  73°2rW,  Flores  348,  353,  363  (AAU). 

San  Martin:  Prov.  Rioja:  road  Rioja-Pedro  Ruiz,  1450  m,  van  der  Werjf  15554  (UC).  Additional  collec- 
tions from  Loreto  cited  by  Moran  (2000:93). 

Megalastrum  mollis  A.R.  Sm.  (Dryopteridaceae) 

PERU.  Amazonas:  Bagua  Distr,  along  road  from  Chiriaco  towards  Bagua,  5°16'57"S,  78°23'10'W,  750  m, 
van  der  Werff  16300,  et  al.  (iio[.otype:  UC;  isotype:  MO)  (Smith.  2005b). 

Melpomene  assurgens  (Maxon)  A.R.  Sm.  &  R.C.  Moran  (Grammitidaceae) 

PERU.  Cajamarca:  Prov.  San  Ignacio:  Tabaconas,  Santuario  Nacional  Tabaconas-Namballe,  5°15'00"S, 
79°19'00"W,  2300-2400  m,  Campos  5691,  et  al.  (MO  not  seen,  UC.  USM).  Discussed  under  Grammitis 
moniliformis  (Lag.  ex  Sw.)  Proctor  by  Tryon  and  Stolze  (1993:99). 

Melpomene  peruviana  (Desv.)  A.R,  Sm.  &  R.C.  Moran  (Grammitidaceae) 

PERU.  Ancash:  Prov.  Huaras:  N  of  Laguna  Llanganuco,  9°03.rS,  77°36.2'  W,  4400,  Lehnert  273  (UC). 

Ayacucho:  Prov.  Huamanga:  Ayacucho-Andahuaylas,  above  Ocros,  13°23.5'S,  73°57.3"W,  4200  m, 

Lehnert  339  (UC,  USM);  Ayacucho-Andahuaylas,  behind  furcation  to  Vilcas  Huaman,  f  3°22'S,  73°58'W, 
4200  m,  Lehnert  333  (UC,  USM).  Synonymized  under  Grammitisjlahellijormis  (Poir.)  C.  V.  Morton 

by  Tryon  and  Stolze  (1993:102). 

Metaxya  lanosa  A.R.  Sm.  6a:  Tuomisto  (Metaxyaceae) 
Cited  by  Smith  et  al.  (2001)  from  Loreto.  Several  additional  collections  are  now  known;  PERU.  Loreto: 

Prov.  Maynas:  Distr.  Iquitos,  El  Dorado-INIA,  'Varillal  Alto  Humedo,  McDanicl  &•  Ri  machi  27814  (IBE 
not  seen,  USM);  Moran  3630  (USM);  Rimachi  7526  (USM). 

Microgramma  acatallela  Alston  (Polypodiaceae) 



2334  BRIT.ORG/SIDA  21(4) 

PERU.  [Lorctol:  Prov.  Maynas:  Iquitos,  Estacion  Biologica,  Allpahuayo-IIAPBosque  primario,  03°53'S, 

7  J'i'i'W,  130  m,  jura  in  i/ It)  &•  Marcos  70]i  (MO  not  seen,  UC).  Pasco:  Dist.  Pozuzo,  Parque  Nacional 

Yanachaga  Chemillen,  lO^l'S  75'^34'W,  1225  m,  Monteagudo  4846,  et  a  I  (MO  not  seen,  UC);  El  Huampal, 

V((  t\  dcr  Wci'ljU^MA.  ct  (I I.  (MO  not  seen,  UC).  Most  likely,  specnncns  identii  icd  as  M.  pi  loscUoulcs,  as 

dciined  by  Tryon  and  Stolze  (1993:152),  arc  M.  acatallela-,  the  former  is  generally  considered  to  be 
restricted  to  the  Antilles,  s  Mexico,  and  Guatemala  (e.g.,  Mickel  &r  Smith  2004:398). 

Microgramma  fosteri  B.  Leon  &  H.  Beltran  (Polypodiaceae) 

-PtRU.  Ucayali:  Prov.  Padre  Abad:  Cordillera  Azul  del  Biabo,  cabaceras  del  Rio  Pi.squi,  8°28'45.6"S, 

75M3'5.21"W,  1220  m.  Bell  ran  .5643.  f(  al  (noroiYrr:  USM)  (Econ  &  Beltran  2002). 

Micropolypodium  caucanutn  (Hieron.)  A.R.  Sm.,  vel  aif.  (Grammitidaceae) 

PERU.  Pasco:  Prov.  Oxapampa:  road  to  Chacos,  near  top  of  ridge,  1 0°35'S,  75°0(VW,  2400-2700  m,  van 

dcr  WcrjJ  18529, 1857.].  ct  al.  (MO  not  seen,  UC); Chacos,  10°37'S,  75°I7'W.  2500  m.  van  der  Werff  17697, 

ft  al.  (MO);  Parque  Nacional  Yanachaga-Chemillen,  Abra  Yanachaga,  10°22'S,  75°27'W,  2900  m, 
Vdsquez  28455.  ct  al.  (MO  not  seen,  UC), 

Pecluma  robusla  (Fee)  M.  Kessler  &  A.R.  Sm.  (Polypodiaceae) 

PERU.  San  Martin:  Prov.  Huallaga:  Dist.  Saposoa,  Arriba  dc  Zarumilla,  al  NO  del  pneblo,  6°34'55"S, 

77°23'06"W,  1350  m,  Ouijiu.scoo  5.  2096.  ct  al.  (E  not  seen,  UC)  (Kessler  &  Smith  2005). 

Pleopehis  disjuncta  M.  Kessler  &r  A.R.  Sm.  (Polypodiaceae) 

PERU.  Cuzco:  Cook  &•  Gilbert  1510  (US),  as  cued  by  Kessler  and  Smith  (2005).  Sec  also  Tryon  and 
Stolze  (1993:137),  under  Poly  podium  furjuraccum  .Schltdl.  &  Cham. 

Pleopehis  stolzei  A.R.  Sm.  (Polypodiaceae) 

PERU.  Amazonas:  see  Tryon  and  Stolze  (1993:143),  Kessler  and  Smith  (2005).  A  synonym  is  I'lcopcltis 
macrocarpa  (Bory  ex  Willd.)  Kaulf.  var.  laciniala  Stolze. 

Polyboirya  sessilisora  R.C.  Moran  (Dryoptendaceae) 

PERU.  Lordo:  Prov.  Lorcto:  1.5  km  E  of  road  to  Iquitosat  Km  10  from  Nauta,  4"28'S,  73°34'W,  100-150 

m.  luon^iMo  443,5,  ct  al  (AAU,  AMAZ,  TUR,  U,  USM);  Rio  Tigre.  2  km  E  of  the  village  Paraiso,  3°57'S. 

74°17'W,  Tuomisto  13977,  et  al.  (AMAZ,  USM.  TUR);  Rio  Tigre.  7  km  NVV  ol  the  village  Paicheplaya. 

3°00'S,  75°22'W,  Tuomisto  14560.  ct  aJ.  (AMAZ,  TUR,  UC,  USM),  Prov.  Maynas:  Explorama/ACEER 

Reserve,  15-23  km  E  of  mouth  of  Quebrada  Sucusari  at  lower  Napo,  3°f5'S,  72°45'W,  100-200  m, 

Tuomisto  78-5.5,  ct  al.  I  AMAZ.  KSi^,  TUR.  L;C);  Upper  Rio  liaya,  about  5  km  SSE  of  the  village  Carba|al, 

4''I9'S,  73°35'W,  100-200  m,  luomisto  10120.  etal  (.AMAZ,  TUR.  US). 

Polypodium  appressum  Copel.  (Polypodiaceae) 

PERU.  Amazonas:  lzuchaca,6"19'40"S,  77"31'05"W,  van  dcr  Wcr|f.i6936,  e(  cil.  (MO  not  seen,  UO.Junin: 
Prov.  Tarma:  Agua  Uulce,  1900  m,  Woytkowski  .^5479  (UC).  The  species  was  subsumed  under  the 

much  more  common  /^  fKi.viiii/o/iiim  jact].  by  Tryon  and  Stolze  (1993:132). 

Polypodium  aticnuatum  Humb.  &  Bonpl.  ex  Willd.  (Polypodiaceae) 

PERU.  Tumbes  Hwy  to  "El  Caucho. "  400  m.Coronado  23i.)(UC).  Misdetermmed  as  P.  an  ream  by  Tryon, 
in  1957. 

Polypodium  (Pleopehis)  fayorum  R.C.  Moran  &  B.  011g.  (Polypodiaceae) 
PERU.  Cajamarca:  Prov.  Sania  Cruz:  1800  m,  Saf^astcgui  &  Lciva  14092  {{Kl  (Moran  &  Ollgaard 
1998:437), 

Polypodium  funckii  Mctt.  (Polypodiaceae) 

PERU.  Amazonas;  Prov.  Chachapoyas:  Chachapoyas-Mendoza,  Km  52,  LclmcM  232  (UC),  Huanuco: 
Carpish,  2800  m,  Coronado  70  (UC). 
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Polypodium  giganteum  Desv.  (Polypodiaceae) 

PERU.  Pasco:  Prov.  Oxapampa:  along  road  Chatarra-Cacazu,  10°32S,  75°04'W,  vtjii  der  Werfj  18272, 
et  al  (MO  not  seen,  UC). 

Polypodium  gilliesii  C.  Chr.  (Polypodiaceae) 
Stork  ct  al.  9283  (UC),  Stork  &  Vargas  9338  (UC),  Tryon  &  Tryon  5418  (BM.  UC),  from  Dept,  Lima, 

Sagastcgui  12956,  etal  (UC),  from  Dept.  La  Libertad,  as  well  as  other  specimens  seen  from  Dept  Lima 

and  Dept.  Lambayeque  from  low  elevations  are  this  species,  and  not  P.  lasiopus  Klotzsch,  as  cited 

Tryon  and  Stolze  (1993:130).  Polypodium  gilliesii  differs  from  P.  laswpus,  where  it  was  synonymized 

by  both  Liensen  (1990)  and  Tryon  and  Stolze  (1993),  by  having  abaxially  glabrous  or  nearly  glabrous 

blades  (lacking  long,  septate  hairs)  and  generally  longer,  narrower,  somewhat  diverging,  and  darker 

rhizome  scales  (most  prominently  seen  in  Venezuelan  specimens,  the  type  locality);  m  addition,  P. 

Jasiopus  grows  at  elevations  above  1700  m  in  Peru,  while  P.gi  II  !iesii  is  recorded  from  400-800(-1300) 
m,  primarily  on  lomas. 

Polypodium  intricatum  M.  Kessler  &  A.R.  Sm.  (Polypodiaceae) 

PERU.  Amazonas:  Prov.  Luya:  Dist.  Camporredondo,  Tullanya,  Pascana,  La  Palma,  6°04'35"S, 
78°21'45"W,  2710  m,  Vdsquez  22033.  ct  al  (MO  not  seen.  UC,  USM).  Cajamarca:  Campos  &  Nunez 

4647  (UC).  San  Martin:  Prov.  Rioja:  Pedro  Ruiz-Moyobamba  road.  Km  390,  77°45'W,  05°50'S,  1800  m, 
Smith  4414  (MO  not  seen,  UC,  USM).  See  also  Tryon  and  Stolze  (1993:130),  most  specimens  cited  un- 

der P  loriceum  L. 

Polypodium  kunzeanum  C.  Chi:  (Polypodiaceae) 

PERU.  Amazonas:  Prov.  Bongara:  Shillac,  north  by  trail  from  Pedro  Ruiz,  5°49'S,  78°01'Vv'  2300  m,  D. 
Smith  4945,  with  Vasquez  S.  (MO  not  seen,  fJC^).  Huanuco:  between  Chinchao  and  Puente  Durand, 

2000  m,  Coronado  85  (UC).  Cited  by  Tryon  and  Stolze  (1993)  as  a  synonym  of  P  sessilijolium  Desv, 

which  we  believe  is  not  closely  related.  Polypodi  u  m  kunzeanum  has  much  less  regular  venation,  some- 

times with  two  included  and  themselves  anastomosing  veins  within  an  areole,  cordate-based,  non- 

adnate  pinnae  (the  basalmost  with  lobes  overlapping  the  rachis),  and  non-clathrate  rhizome  scales. 

Both  collections  seen  from  Peru,  neither  cited  by  Tryon  and  Stolze  (although  Smith  4945  was  anno- 
tated as  Ptriseriale  vel  aff.),  are  indicated  as  growing  terrestrially. 

Polypodium  loriciforme  Rosenst.  (Polypodiaceae) 

PERU.  Pasco:  Prov.  Oxapampa:  Dist.  Chontabamba,  carretera  a  la  Suiza,  10°39'S,  75°27'W,  2130-2210 
m,  Monteagudo  4539,  et  al  (MO  not  seen,  UC). 

Polypodium  maritimum  Hieron.  (Polypodiaceae) 

PERU.  Cajamarca:  Prov.  San  Ignacio:  San  Jose  de  Lourdes,  4°59'22"S,  78°53'03°W,  2020  m,  Vdsquez 

26336.  et  al.  (MO  not  seen,  UC);  San  Jose  de  Lourdes,  camino  al  Cerro  Picorana,  5'=01'40"S,  78°54'30"W, 
2100-2200 m,  Campos 5507, etal. (MO not  seen.  UC). 

Polypodium  polystichum  Link  (Polypodiaceae) 
PERU.  Huanuco:  Prov.  Huanuco:  Dist.  Churubamba,  Hacienda  Mercedes,  Cotirarda,  1560  m,  Mexia 

8216a  (UC);  Dist.  Churubamba,  Hacienda  Exito,  bank  of  Rio  Ysabel,  1100  m,  Mcxia  8J63(UC).  Pasco: 

Prov.  Oxapampa:  Gran  Pajonal,  vicmity  of  Chequitavo,  10°45'S,  74°23'W,  1250  m,  D.  Smith  5161  (MO 
not  seen,  UC).  Related  to  P/ruxini/oIium  Jacq.  but  with  spreading,  long-acuminate  scales. 

Polypodium  (Pleopeltis)  tweedianum  Hook.  (Polypodiaceae) 
PERU.  Cajamarca:  Prov  Contumaza,  entrada  al  Bosque  Cachil,  2500  m,  Sagdslegui  1.5107,  etal  (F  not 

seen,  UC).  Related  to  P  pycnocarpum  C.  Chr.,  but  with  sharply  bicolored  rhizome  scales  with  a  scle- 
rotic mid-stripe. 

Polystichum  cochleatum  (Klotzsch)  Hieron.  (Dryopteridaceae) 
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PERLi.  See  Tryon  and  Stolzc  (1991:54),  under  P  pycnokpn  {Klolzsch)  T.  Moore;  the  name  accepted  by 

Tryon  and  Stolze  lor  this  species  is,  in  our  opinion,  a  synonym  of  their  PorbiculciIum(Dcsv.)J.  Remy 
&  Fee 

Polystichum  rufum  M.  Kessler  &  A.R.  Sin.  (Dryopteridaceae) 
PERU.  San  Martin:  Prov.  Lamas:  Dist.  i.amas,  below  English  Evangelical  Mission,  llamas,  Behhaw 

3428(UC;  GH,  US  not  seen).  Specimen  previoush'  cited  as  P.  montevuicnsc  tSprengJ  Rosenst.  by  Tryon 
and  Stolze  (1991:52). 

Polystichum  stuebelii  Hieron.  (Dryopteridaceae) 

PERU.  Ciizco:  Prov.  Urubamba:  Dist.  OUantaytambo.  Huaytampo,  13°09'02"S,  72°30'  28"W,  2400  m, 
Calatayud  1109,  cl  al  (MO  not  seen,  UC).  Pasco:  Prov.  Oxapampa:  Dist.  Oxapampa,  Parque  Nacional 

Yanachaga  Chemillcn,  cercanias  del  Refugio  el  Cedro,  10°32'S,  75°2rW,  2420  m,  Montca^udo  38M.  ct 
al.  (MO  not  seen,  UC),  Probably  included  within  R  monlcvidcnsc  (Spreng)  Hieron.  by  Tryon  and  Stolze 

U991),  but  the  name  P.  .stuel^c/ii  not  mentioned  by  them. 

Polytaenium  brasilianum  (Desv.)  Benedict  (Vittariaceae) 

PERU.  Caizco:  Prov.  Convcncion:  Tupitari,  2000  m,  Vargas  C.  3440  (UC).  This  species  was  recognized 

as  distinct  by  Tryon  (19t)4),  and  the  Vargas  specimen  cited  as  representative,  but  Anlrophyum 

hyas\\\an  u  m  (Desv.)  C,  Chr  was  synonymized  by  Tryon  and  Stolze  (1989b:87)  under  A,  ca\cncnsc  (Desv) 

Spreng.  |=  Polyiacnium  cajcnense  (Desv)  Benedict],  The  latter  differs  in  having  oblanceolate  (vs.  ellip- 
tic) blades  and  darkened  (vs.  stramineous)  midribs  abaxially  towards  the  base  of  the  blades. 

Pteris  consanguinea  Mett.  ex  Kuhn  (Pteridaceae) 

PERU.  Amazonas:  Prov.  Bagua:  12  km  E of  La  Peca,  1700  m,  Barbour  2497 (MO not  seen,  VC).  c;ajamarca: 

Prov.  San  Ignacio:  .San  Jose  dc  Lourdcs,  5°0r00"S,  78°57'00"W,  1500-1600  m,  Campos  3890.  cl  al.  (MO 

not  seen,  UC);  San  Jose  de  Lourdes,  4°59'22"S,  78°53'03"W.  2020  m,  Vdsquez  26293.  et  al.  (MO  not  seen. 
UC),  San  Martin:  Prov.  Huallaga:  Dist,  Saposoa,  al  sur  de  Anazco  Pueblo,  2000  m,  Quipuscoa  S.  2328. 

clal.  (F  not  seen,  UC).  Specimens  placed  here  would  key  to  P.  decurrens  C.  Presl  in  Tryon  and  Stolze 

(1989b:77),  but  that  species  differs  in  a  number  of  respects  (see  Prado  &r  Windisch  2000), 

Pteris  muricatopedata  Arbelaez  (Pteridaceae) 

PERU.  Huanuco:  Prov.  Lconcio  Prado:  Dtto.  Emilco  Baldizan,  Tingo  Maria-Pucallpa  La  Divisora  road, 

1600  m,  Runhach  'i993  (NY  not  seen).  Pasco:  Prov.  Oxapampa:  4-5  kin  N  of  Mallampampa,  2400  m, 

Sm i(/i  (?-'C(iMnf5786(NY  not  seen).  Additional  collection  from  Pasco  cited  by  Arbelaez  (1995:177), 

Saccoloma  membranaceum  Mickel  (Dennstaedtiaceae,  temporarily) 

PERU.  Amazonas:  Dist.  Bagua,  Imaza.  Quebrada  Almendro,  5°18'S,  78°20'W,  400  m,  Vdsquez  26106.  ct 

al.  (MO  not  seen,  UC);  Dist,  Bagua,  along  road  Imaza-Chiriaco,  5°03'24"S,  78°20'17"W,  400  m,  vcui  dcr 

Werff  16182.  ct  al.  (MO  not  seen,  UC);  Dist,  Imaza,  Tayu  Mujaji,  Comunidad  de  Wawas,  5°15'56"S, 

78°22'07"W,  900  m,  Vdsquez  2464-^.  ct  al.  (MO  not  seen,  UC),  Pasco:  Prov.  Oxapampa:  along  road 

Chatarra-Cacazu,  10°32'S,  75°04'W,  890  m,  van  dcr  Werff  18249  (MO  not  seen,  UC), 

Salpichlaena  hookeriana  (Kuntze)  Alston  (Blechnaceae) 

PERlt.  Lorcto:  Prov.  Maynas:  ca.  10  km  S\V  of  lc[uitos  at  zoological  park,  Moran  3672  (UC);  7  km  E  of 

the  oil  palm  plantation  at  Rio  Maniti,  3°38'S,  72°56W,  100-150  m,  luomisto  4771,  ct  al.  (AAU,  AMAZ, 

TUR,  U,  USM);  E.\plorama/ACEER  reserve,  23-31  km  E  of  the  mouth  of  Quebrada  Sucusari  at  lower 

Napo,  3°14'S,  72°39'W,  100-200  m,  Tuomisto  7880.  et  al.  (AMAZ,  KSP  TUR,  US);  Upper  Rio  Itaya,  about 

6  km  SSE  of  the  village  Carbajal,  4°20'S,  73°35'W,  100-200  m,  Tuomisto  10083.  etal  (AMAZ,  NY, TUR). 

Prov.  Mariscal  Ramon  Castilla:  2-5  km  SW  from  village  of  Puerto  Izango,  Rio  Yaguasyacu,  3°18'S, 

72°01'W,  100-150  m,  Tuomisto  11252.  ct  al.  (.AMAZ,  TUR,  UC,  USM).  Prov.  Requcna:  2  km  N  from  the 

biological  station  of  Jenaro  Herrera,  4°52'S,  73°39'W,  150-200  m,  Tuomisto  T2785.  et  al.  (AMAZ,  TUR, 
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USM).  Prov.  Loreto:  5  km  upriver  from  mouth  of  Rio  Pucacuro,  3°17'S,  74°59'W,  Tuomisto  M123,  et  al. 

(AMAZ,  TUR,  USM).  Madre  de  Dios:  Prov.  Manu:  4  km  S  from  the  village  of  Boca  Colorado,  12°38'S, 

70°25'W,  300  m,  Tuomisto  13588,  et  al.  (CUZ,  TUR,  USiVl).  Subsumed  by  Tryon  and  Stolze  (1993:70) 
under  S.  voluhih  (Kaulf  .)J.  Sm.,  but  easily  distinguished  by  the  serrate  sterile  pinnule  apices,  strongly 

dimorphic,  elammate  fertile  pinnules  ca.  1-2  mm  wide  and  the  buds  in  the  axils  of  sterile  pinnae. 
Tryon  and  Stolze  also  cited  two  specimens  from  Loreto  (not  seen)  that  are  most  likely  this  species. 

Schizaea  fluminensis  Miers  ex  J.  Sturm  (Schizaeaceae) 
PERU.  Loreto:  Maas  6336,  et  al.  (AMAZ,  USM);  Mejia  s.n.  (USM).  Cited  by  Vasquez  (1997)  lor  Loreto; 

see  also  Leon  et  al.  (in  press). 

Selaginella  arthritica  Alston  (Selaginellaceae) 
PERU.  Huanuco:  Prov.  Leoncio  Prado:  along  road  from  Tmgo  Maria  to  Pucalpa,  less  than  1  km  N  of 

Sortilegio,  9n3'16"S,  75°5015"W,  1310  in,  Croat  81744,  &  Sizemore  (MO  not  seen,  UC,  USM). 

Selaginella  fragilis  A.  Braun  (Selaginellaceae) 
PERU.  Loreto:  Prov.  Requena:  140  m,  vein  der  Wer/fJOJO,e(  a/.  (MO  not  seen,  UC).  Subsumed  by  Tryon 

and  Stolze  (1994:84)  under  S.  parkeri  (Hook.  &  Grev.)  Spring,  but  this  specimen,  at  least,  seems  spe- 

cifically distinct,  with  much  narrower  penultimate  divisions  and  long-flagelliform  branch  apices. 

Selaginella  leucoloma  Alston  ex  Crabbe  &  Jermy  (Selaginellaceae) 
PERU.  Puno:  trail  from  Aricoma  Pass  to  Santo  Domingo,  5800  ft,  McCarwll  126,  pro  parte  (MICH). 

Cued  by  Valdespino  (1995:366). 

Selaginella  macilenta  Baker  (Selaginellaceae) 
PERU.  Junin:  Chanchamayo,  750  m,  Kunkel  347 (S).  Cited  by  Valdespino  (1995:322). 

Selaginella  moritziana  Spring  (Selaginellaceae) 

PERU.  Pasco:  Prov.  Oxapampa:  San  Alberto,  10°32'S, 75°2rw, 2400 m,  van  dcrWerff  18597, etaliUO 

not  seen,  UC).  Selaginella  pearcei  Baker,  type  from  Peru,  was  subsumed  under  S.  novae-hollandiae 
(Sw.)  Spring  by  Tryon  and  Stolze  (1994:77),  but  it  is  referred  to  5.  montziana  var  pearcei  (Baker) 

Valdespino,  ined.,  by  Valdespino  (1995). 

Selaginella  palmiformis  Alston  ex  Crabbe  &  Jermy  (Selaginellaceae) 

PERU.  Loreto:  Prov.  Mariscal  Ramon  Castilla:  ca.  3  km  S  of  Huanta,  3°17'S,  72=51^,  100-150  m,  Tuoniisto 
5231,  et  al.  (AAU,  AMAZ,  TUR,  UC.  USM).  Prov.  Maynas:  surroundings  of  tourist  lodge  of  Explorama 

Tours  at  Rio  Sucusan,  3°10'S,  72°52'W,  100-150  m,  Tuomisto  5818.  et  al.  (AAU,  AMAZ,  TUR,  UC,  USM); 

Maynas,  trail  from  village  of  Panguana  towards  Rio  Maniti,  ca.  8  km  from  Rio  Amazonas,  3°53'S, 
73°05'W,  100-200  m,  Tuomisto  6101,et  al.  (AMAZ,  TUR,  UC,  US);  Explorama/ACEER  Reserve,  1.6-3.3 

km  E  of  mouth  of  Quebrada  Sucusari  at  lower  Napo,  3°15'S,  72^^53^,  100-200  m,  Tuomisto  7712,  et  al 
(AMAZ,  KSP,  TUR,  UC,  US).  Prov.  Mariscal  Ramon  Castilla:  3-4  km  W  from  village  of  Puerto  Izango, 

Rio  Yaguasyacu,  3°18'S,  72°01W,  100-150  m,  Tuomisto  11232,  et  al.  (AMAZ,  TUR,  UC,  USM). 

Selaginella  tomentosa  Spring  (Selaginellaceae) 

PERU.  Amazonas:  Rio  Cenepa,  second  ridge  E  of  Huampami,  900-1000',  Berlin  633  (MO,  UC).  This 
species  was  synonymized  under  S.  geniculata  (C.  Presl)  Spring  by  Tryon  and  Stolze  (1994),  but  S. 

tomentosa  is  easily  distinguished  by  the  decidedly  short-hairy  stems.  It  has  been  recognized  by  nearly 
all  other  pteridologists,  e.g.,  by  Alston  et  al.  (1981:306). 

Sticherus  aurantiacus  0stergaard  &  B.  011g.  (Gleicheniaceae) 
PERU.  San  Martin:  [Prov.  San  Martin]:  Tarapoto,  750  m,  WilUams  5972  (US);  between  Moyobamba 

and  Huallaga,  Stubel  i.ia3  (B). 
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Sticherus  boliviensis  (Maxon  &  C.  V.  Morton)  J.  Gonzales,  comb.  ined. 
(Glcichcniaccae) 

PERU.  Puno:  Prov.  Sandia:  Limbani,  3200-3450  m,  MctLdlf  kl')^9{GH.  MO,  US). 

Sticherus  decurrens  (Raddi)  J.  Gonzales,  comb.  ined.  (Gleicheniaceae) 

PERU.  Amazonas:  Prov.  Bagua:  between  Aramangoand  Montenegro,  275  m,  Ldpt':!  4J63(GHJ.  Cuzco: 

Asuncion,  1200  m,  Vcir^cis  7908  (GH);  Quispicanchis,  between  Inambari  and  Quinccmil,  500-(')50  m, 
Vargas  C.  16487  (1 1).  Huanuco:  Prov.  Leoncio  Prado:  Tmgo  Maria,  710  m,  iryon  &  Tiyon  .526.]  (GI 1, 

USM).  JUNIN:  Prov.  Chanchamayo:  La  Merced.  Kunkcl  652  (GH).  Lorcto:   iProv.  Alto  Amazonas]: 

Pumayacu,  between  BaLsapuerto  and  Moyobamba,  600-1200  m,  K'ru^i^  M-i'I  (MO,  NY),  San  Martin: 
road  Tarapoto-Yurimaguas,  Km  12-15,  2250  m,  Hickok  646  (.GH).  See  Gonzales  (2003). 

Sticherus  ferrugineus  (Raddi)  J.  Gonzales,  comb,  ined  (Gleicheniaceae) 
PERU.  CIuzco:  Prov.  Convencion:  Rio  A\punmac,  above  Hacienda  Luisiana,  Wade  1333  (Gl  1),  Loreto: 

Rio  Maraiion  Valley,  between  mts.  of  Rio  Pastaya  and  Rio  Huallaga.  San  Lorenzo,  150  m.  KiUip  29219 
(NY,  US).  See  Gonzales  (2003). 

Sticherus  lanosus  (H.  Christ)  J.  Gonzales,  comb.  ined.  (Gleicheniaceae) 
PERU.  C.iizco:  5  km  N  ol  Aguas  Calicntcs,  2000  m,  Solomon  3172  (MO);  Urubamba,  Machu  Pichu, 

2000  m,  Sauiulcrs  1232  (Gl  i).  Huanuco:  Cerros  del  Sira,  9°25'S,  74H4'W,  1560  m,  Dudley  13193  (GH). 
Puno:  Carabaya,  OllacheaSan  Gaban  road,  G.hacaneque,  Bockc  3139  (MO.  NY);  Vallc  de  Marcapaia. 
2000  m,  Uciicia  1592  (US).  See  Gonzales  (2003). 

Sticherus  lanuginosus  (Fee)  Nakai  (Gleicheniaceae) 

Previously  ol  ten  called  S.  pcnnigcr  (Mart)  Gopel.  [=  Glcicheiiia  pennigcra  (Mart.)  T.  Moore,  in  Tryon 

&  Stolze  I989a|,  which  is  considered  a  synonytn  of  S.  pniinosu^  (Mart.)  Ching,  by  Gonzales  (2003). 

Sticherus  melanoblastus  0stergaard  &  B.  0llg.  (Gleicheniaceae) 

PERU.  Pasco:  Prov.  Oxapampa:  La  Suiza  Nueva,  10°38'S,  75°27'W,  2240  m,  van  dcr  Wcrjf  17622.  cl  al 
(MO  not  seen,  UC:).  Mentioned  as  possibly  in  Peru  by  Ostergaard  Anderson  and  Ollgaard  (2001). 

Sticherus  velatus  (Kunze)  Copel.  (Gleicheniaceae) 
PERU.  Huanuco:  Pampayacu,  Jul  1829,  Poeppig  sn.  (iiolotypi;:  W;  the  fragment  ol  Pocppig  s.n.  at  US 

annotated  as  isotype  of  5.  vclalm  is  in  fact  S.  lanosus).  Cuzco:  La  Convencion,  Valle  Santa  Ana,  1000- 

1500  m,  Hencta  2637  (US);  Cuchero,  Poeppig  1117  (W).  See  Gonzales  (2003).  This  species  synony- 
mized  under  G/cu/ieniti  lomentosa  (Cav  ex  Sw.)  Spreng.  by  Tryon  and  Stolze  (1989a:42). 

Tectaria  microsora  A.R.  Sm.  (Dryopteridaceae) 

PERU.  Amazonas:  Prov.  Bagua:  Distr  Imaza,  Comunidad  Aguaruna  de  Putuun,  4°  55'S,  78°  19'W,  680 
m,  Rodriguez  R.  967,  el  al.  (holotype:  HUT;  isoivpiis:  MO  not  seen,  UC,  USM);  Distr  Imaza,  region  del 

Mararton,  comunidad  de  Yamayakat,  Quebrada  Kusu-Chapi,  Rio  Maranon,  04°  55'S,  78°  19'W,  550  m, 
Vasqucz  19644  (MO,  UC);  same  locality,  600  m,  Rodriguez  R.  288  (MO,  UC,  USM);  Dist.  Bagua,  along 

road  from  Chiriaco  towards  Bagua,  05°  16'57"S,  78°  23',  10"W,  800  m,  van  dcr  Wcrff  16260  (MCi,  UC), 
Prov.  Condorcanqui:  Disir  Ll  Cenepa,  region  Nororientaldel  Marafion,  Rio Cenepa,  comunidad  Tutmo. 

04°  3.3'S,  78°  lO'W,  350  m,  Vasqucz  18404.  ct  al.  (MO,  UC);  see  Smith  (2005b). 

Tectaria  pilosa  (Fee)  R.C  Moran  (Dryopteridaceae) 

PERU.  Amazonas:  Prov.  Bagua:  Otto.  Imaza,  Comunidad  de  Yamayakat,  05°03'24"S,  78°20'17W,  450 
m,  Rojas  567,  cl  al.  (MO  not  seen,  UC;).  Prov.  Condorcanqui:  Dtto,  El  Cenepa,  Comunidad  Aguaruna 

Pagki-Suwa,  Rio  Cenepa,  quebrada  Tayo,  04°31'35"S,  78°10'34  "W,  289  m,  Vdsquez  22151.  et  al.  (MO  not 
seen,  UC,  USM).  Ayacucho:  Prov.  La  Mar:  between  Santa  Ros.i  and  Hacienda  Luisiana,  640  m, 

Wasshausen  &  tnLarnaoion  630  (US  not  seen,  USM).  Loreto:  [Prov.  Alto  Amazonas]:  above  Pongo  de 
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Manseriche,  bank  of  Rio  Santiago,  200  m,  Mexia  6354  (UC),  Prov.  Maynas:  Explor  Napo  Camp  at  Rio 

Sucusan,  03°20'S,  72°55'W,  120  m,  van  der  Werff  12926,  eXal.  (MO  not  seen,  UC).  Treated  by  Tryon  and 
Stolze  (1991:25)  as  a  variant  of  I  i  ncxsa.  but  we  think  I  pilaa  is  adequately  distinct,  at  species  rank. 

They  also  cited  specimens  from  Depts.  Cajamarca,  Huanuco,  Madre  de  Dios,  and  Pasco  that  may  be 
this  species. 

Tectaria  pubens  R.C.  Moran  (Dryopteridaceae) 
PERU.  Loreto:  Prov.  Maynas:  ca.  50  km  downriver  from  Iquitos,  Explorama  Lodge,  ca,  120  m,  Mo  run 

3647  (holotype:  MO;  isotype  UC);  additional  collections  from  the  same  general  locality  cited  by  Moran 
(1992:138). 

Terpsichore  chrysleri  (Copel.)  A.R.  Sm.  (Grammitidaceae) 
PERU.  Amazonas:  [Prov.  Bongara]:  Laguna  de  Pomacochas,  2550  m,  van  der  Wcrff  15809,  et  al  (MO 

not  seen,  UC).  Cajamarca:  Prov.  San  Ignacio:  Tabaconas,  El  Pajonal,  cammo  al  Paramo  y  al  Cerro 

Coyona,  5°17'30"S,  79°16'02"W,  2250  m,  Cumpos  5728,  et  al  (MO  not  seen,  UC);  San  jose  de  Lourdes, 

5°00'S,  78°54'W,  1800  m,  Vdsqucz  26157.  et  al  (MO  not  seen,  UC).  Subsumed  under  Crammitis 

asplemfoUa  (I.)  Proctor  by  Tryon  and  Stolze  (1993:104),  but  easily  distinguished;  some  (probably  most ) 

of  the  specimens  cited  by  them  as  G.  asplenijolia  are,  in  fact,  Terpsichore  chrysleri,  specifically  van 

der  WerJJSbOS  (UC)  and  Woytkowski  35485  (UC),  but  Terpsichore  asplenijolia  (L.)  A.R.  Sm.  s.  str  also 
occurs  m  Peru. 

Terpsichore  moUissima  (Fee)  A.R.  Sm.  (Grammitidaceae) 

PERU.  Pasco:  Prov.  Oxapampa:  Parquc  Nacional  Yanachaga,  El  Huampal,  10°irS,  75°34'W,  1200  m, 
van  der  Werff  nS'ib,  et  al  (MO  not  seen,  UC).  San  Martin:  Prov.  Rioja:  Moyobamba-Pedro  Ruiz.  Km 
383,  5°50'S.  77°30'W,  ca.  2000  m,  Lchncrt  221  (UC,  USM). 

Terpsichore  subtilis  (Kunze  ex  Klotzsch)  A.R.  Sm.  (Grammitidaceae) 

PERU.  Amazonas:  near  border  with  San  Martin,  5°4rS  77°48'W,  2000  m,  van  der  Werff  16675,  et  al 
(MO). 

Terpsichore  youngii  B.  Leon  &  A.R.  Sm.  (Grammitidaceae) 
PERU.  Cuzco:  near  San  Lorenzo,  2300-2500  m,  Leon  &  You  ng  4487  (holotype:  USM;  isotype:  UC)  (i^eon 
&  Smith  2003:84). 

Thelypteris  cinerea  (Sodiro)  A.R.  Sm.  (Thelypteridaceae) 

PERU.  Amazonas:  road  Chachapoyas-Mendoza.  a  little  past  Molinopampa,  6°14'H"S.  77°35'49"W,  2400 
m,  van  der  Werff  15095.  et  al  (MO  not  seen,  UC). 

Thelypteris  steyermarkii  A.R.  Sm.  (Thelypteridaceae) 
PERU.  Cuzco:  Prov.  Paucartambo:  Kosnipata  Valley,  Km  150,  San  Pedro,  Rio  Union  and  Rio  Kosnipata 

junction,  1800  m,  m  sandy  beach-river,  Nunez  11958  (MO). 

Trichomanes  accedens  Hook.  (Hymenophyllaceae) 

PERU.  Amazonas:  Quebrado  El  Almendro,  5°14'40"S,  78°2174"W,  430  m,  van  der  Werff  14560,  ct  al 
(MO  not  seen,  UC).  Loreto:  Prov.  Rcquena:  140  m.  van  der  Werff  10112,  et  al.  (MO  not  seen,  UC).  Prov. 

Maynas:  Mishana,  along  Rio  Nanay,  140  m,  van  der  Wcrff  10193  (MO  not  seen,  UC);  Experimental 

station  of  UNAP  at  Puerto  Almendras  along  Rio  Nanay,  20  km  air  distance  from  Iquitos,  3°5i'S, 
73°22'W.  100-200  m,  Tuomisto  6429,  with  Ruokolainen  (TUR,  US,  USM).  Discussed  and  considered 

probably  synonymous  with  T.  cristatum  Kaulf.  by  Tryon  and  Stolze  (1989a:98). 

Trichomanes  dactylites  Sodiro  (Hymenophyllaceae) 

PERU.  Cajamarca:  Prov.  San  Ignacio:  San  Jose  de  Lourdes,  laderas  del  Cerro  Picorana,  4°5800"S, 
78°53'0TW,  2500-2540  m,  Campos  5933,  et  al  (MO  not  seen,  UC). 
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Trichomanes  pilosum  Radcli  (Hymenophyllaceae) 

PERI).  Amazonas:  Prov.  Bagua:  Dist.  Imaza,  Quebrada  Almcndra,  5°14'40"S,  78°2r34"W,  400  in,  van 
der  Wcrjjien^,  cl  al.  (MO  not  seen,  UC), 

Trichomanes  spruceanum  Hook.  (Hymenophyllaceae) 

PERU.  Loreto:  Prov.  Maynas:  Dist.  Iquitos,  Puerto  Almendras,  130  in,  on  white  sand,  van  dci  Wcijj 
984.^,  ct  al.  (MO  not  seen,  UC). 

DELETIONS  FROM  THE  FIX^RA 

Elaphoglossum  peruvianum  (L.  D.  Gomez)  Mickel  (Dryopteridaceae) 
Treated  by  Miekcl  (in  Tryon  &  Stolzc  1991:170,  under  Pekaptens),  but  now  regarded  as  a  heterotypic 

synonytn  ol  Elaphoglossum  mootci  (E.  Britton)  H.  Christ,  according  to  Moran  and  Mickel  (unpub- 
lished ms.);  we  also  subsume  Pcllapteris  in  Elaphoglossum. 

Megalastrum  yungense  (H.  Christ  &  Rosenst.)  A.R.  Sm.  &  R.C.  Moran 

(Dryopteridaceae) 

The  specimen  of  M.yungense  cited  in  Fl.  Peru  (Tryon  &  Stolze  1991:14),  D.  Smith  4424  (MO  not  seen, 

NY,  UC),  is  actually  M.  hiseriale  (Baker)  A.R.  Sm.  &  R.C.  Moran,  so  M.  yungense  is  not  yet  known  from i'cru. 
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ABSTRACT 

A  survey  ol  the  vascular  flora  of  Giles  County,  Tennessee  was  conducted  between  July  1998  and  Sep- 
tember 2004.  A  total  of  1208  species  and  inf  raspecilic  taxa,  representing  138  families  and  553  genera, 

were  documented  from  30  qualitatively  defiiied  habitats,  resulting  in  912  county  records.  Several 

rare  taxa  were  discovered,  including  two  federally  threatened  species:  Apuxspriceana  and  Hflunithus 

eggeriii.  Other  noteworthy  rare  species  found  were  Cimiti/uga  rubifohd,  Perideridia  amcncana, 
Stellaria Joritmalis,and  Xyrislaxijolia  vi\r.  nidijoha.  Arcr^aria  lanugimsa/iTmnessec  endangered 

species  thought  extirpated  from  the  state,  was  rediscovered  after  not  having  been  collected  since 

1948.  In  addition,  three  state  records,  Achyranthesjaponica,  Euonymus  kiautschovicus.-dnd  Eupalo- 
rium  X  pmnatijidum,  were  found.  Other  noteworthy  collections  include  Baccharis  halimijoha  and 

Amayanlhuspowellii. each  representing  second  reports  from  Tennessee. 

RESUMEN 

Se  realize  un  estudio  de  la  flora  vascular  de  Giles  County  Tennessee  entre  Julio  de  1998  y  Septiembre 

de  2004.  Se  documentaron  un  total  de  1208  especies  y  taxa  infraspecificos,  que  representan  138 

familias  y  553  generos,  procedentes  de  30  habitats  definidos  cualitativamente,  que  aportaron  9i2 

citas  para  el  condado.  Se  descubrieron  varios  taxa  raros,  incluyendo  dos  especies  amenazadas 

federalmenteiApiospriLetinayHelianthuseggertii.Otras  especies  notables rarasencontradastueron 

Cimicijuga  rubijolia,  Perideridia  americana,  Stellaria Jcmtir^alis,  y  Xyns  laxiJoUa  var  indijolia. 

Arcr\aria  lanuginosa,  una  especie  amenazada  de  Tennessee  que  se  creia  elimmada  del  estado,  se 

redescubrio  despues  de  no  haber  sido  colectada  desde  1948.  Ademas,  se  encontraron  tres  citas  para  el 

estado  Achyranthes  japonica,  Euonymus  kiautschovicus,  y  Eupalorium  _  pinnaiijidum.  Otras 

colecciones  notables  incluyen  Baccharis  halimijoha  y  Amaranthus  powcHii,  ambas  representan 

segundas  citas  para  Tennessee. 

INTRODUCTION 

Giles  County  is  in  a  portion  of  Tennessee  that  has  received  very  httle  botanical 

attention.  In  1998,  the  county's  known  flora  consisted  of  263  species  and  in- 
fraspecific  taxa  (Chester  et  al.  1993, 1997).  In  order  to  increase  the  knowledge  of 
the  flora  of  Giles  County  and  of  southern  Middle  Tennessee,  a  study  of  the 

county's  flora  was  completed.  The  objectives  of  this  study  were  to  (I)  compile 
an  annotated  list  of  the  vascular  flora  of  the  county;  (2)  locate  and  document 

state  and  federally  listed  plants  of  conservation  concern;  and  (3)  qualitatively 

describe  the  county's  plant  communities. 

SIDA  21(4):  2343 -2388. 2005 
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Study  Area 

Giles  County  is  in  southern  Middle  Tennessee  (35°23'N,  87°03"W)  near  the  cen- 
ter of  the  southern  border  of  the  state  (Fig.  1).  The  county  is  ca.  50  km  long 

(north  to  south)  and  36  km  wide  (east  to  west)  with  a  total  area  of  158,248  ha.  It 

is  entirely  within  the  Interior  Low  Plateau  Physiographic  Province  delimited 

by  Fenneman  (1938),  and  lies  withm  two  physiographic  sections:  the  Highland 

Rim  and  the  Central  (Nashville)  Basm  (Quarterman  &  Powell  1978).  The  High- 
land Rim  (HR)  of  Giles  County  is  comprised  of  two  subsections:  the  Eastern 

Highland  Rim  (FHR)  and  the  Western  Highland  Rim  (WHR).  The  portion  of 

the  Rim  that  occupies  the  extreme  southeastern  corner  of  the  county  is  part  of 

the  EHR.  The  WHR  is  mostly  confined  to  the  western  half  of  the  county  al- 
though portions  extend  to  northeastern  and  east-central  sections  in  the  form 

ol  outlying  knobs  and  ridges.  Generally,  elevations  of  the  HR  range  from  ca. 
335  m  in  the  northern  portion  of  the  county  to  259  m  m  southern  sections.  Much 

of  the  Rim  is  rugged  and  dissected  by  numerous  stream  valleys,  but  in  a  few 

areas  broad  flat  uplands  occur  Strata  of  the  Mississippian-aged  Fort  Payne  For- 
mation undedie  most  of  the  HR.  Cherty  limestone  and  chert  are  the  main  sur- 

face rocks  and  Chattanooga  black  shale  is  exposed  on  some  slopes  while  on 
broader  ridgetops  a  thin  layer  of  loess  is  present  (True  et  al.  1968). 

Central  and  southeastern  portions  of  Giles  County  lying  along  the  valleys 
of  the  Elk  River  and  Richland  Creek  are  part  of  the  Outer  Central  Basin  (OCB) 

Subsection  of  the  Central  Basm  Section.  The  Outer  Basin  of  Giles  County  is  sepa- 

rated from  the  main  Central  Basin  region  to  the  NNE  by  the  Elk  Ridge,  a  line  of 

west-east  trending,  shale-capped  hills  that  are  technically  part  of  the  HR 
(DeSelm  1959).  The  OCB  is  below  the  level  of  the  surrounding  HR,  beginning 

generally  on  the  middle  and  lower  slopes  of  the  hills  and  extending  downward 

into  the  valleys  of  the  numerous  streams  that  dissect  the  county  (True  et  al. 

1968).  The  elevation  of  the  OCB  ranges  from  183  m  to  ca.  290  m.  The  topogra- 
phy varies  from  level  to  rolling  in  larger  stream  valleys  to  hUly  near  the  HR. 

Strata  of  Ordovician-aged  non-cherty  phosphatic  limestone  underlie  the  OCB 
(True  et  al.  1968).  Along  the  Elk  River  and  in  the  lower  section  of  the  Richland 

Creek  Valley,  Quaternary-aged  alluvial  deposits  exist.  These  deposits  occur  as 
nearly  level  to  gently  sloping  terraces  and  bottomlands  that  are  underiain  by 
nonphosphatic  limestone  (True  et  al.  1968). 

Five  soil  associations  occur  in  the  study  area  (True  et  al.  1968).  The 

Mountview-Fullerton-Pickwick(MFP)  association  consists  of  acidic  brown  sihy 
soils  and  reddish  cherty  clay  soils  that  occur  on  the  highest  elevated  areas  of 

the  HR.  The  topography  varies  from  level  to  gently  rolling.  This  association 

makes  up  about  8%  of  the  county's  soils.  The  Bodine-Mountview-Fullerton 
(BMF)  association  is  acidic  and  is  comprised  of  cherty  soils,  silty  soils,  and  cherty 

clay  soils  on  broken  hills  and  in  deep  narrow  hollows  of  the  WHR.  Although 

this  association  is  restricted  to  the  western  half  of  the  county  it  makes  up  23% 
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Legend Sireams 

I         1  Giles  County 

Physiographic  Provinces 

'j//\  Eastern  Highland  Rim 

i  :j^;j  Outer  Nasliville  Basin 

|P'<Q>3  Western  Highland  Rim 

10   

I 1  Kilometers 

Fig.  1 .  Map  of  Giles  County,  Tennessee  showing  location  of  the  Western  Highland  Rim,  Eastern  Highland  Rim,  Outer 

Central  (Nashville)  Basin,  major  streams,  and  the  county  seat  (adapted  from  Griffith  et  al.  1998). 
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of  the  county's  soils.  On  high  winding  ridges  in  east-central  and  northeastern 
Giles  County,  on  outliers  of  the  WHR,  cherty  acidic  soils  of  the  Bodme-Ful  ler- 

ton-Dellrose  (BFD)  association  occur,  occupying  10%  of  the  county.  The  Dellrose- 

Bodine-Mimosa  association  (DBM)  is  a  cherty  and  rocky  soil  found  on  steep 

slopes,  ridgetops,  low-lying  knobs,  and  deep  hollows.  These  soils  vary  from 

slightly  to  strongly  acid  and  make  up  27%  of  the  county's  soils,  in  the  OCB  in 
valleys  ol  the  Elk  River,  Richland  Creek,  and  their  larger  tributaries,  in  bot- 

tomlands, on  terraces,  and  on  adjacent  uplands,  soils  of  the  Staser-Armour- 

Maury  (SAM)  association  occur  These  soils  are  often  phosphatic  and  are  neu- 

tral to  acidic;  32%  of  the  county's  soils  are  of  this  association  (True  et  al.  f968). 
Giles  County  lies  within  the  Tennessee  River  drainage  system.  One  of  the 

Tennessee  River's  major  tributaries,  the  Elk  River,  crosses  the  southeastern  quar- 
ter of  the  county  The  main  tributary  of  the  Elk  River  is  Richland  Creek.  This 

large  creek  enters  Giles  County  from  the  northeast,  flows  south  through  the 

central  portion  ol  the  county,  and  empties  into  the  Elk  River  in  the  south-cen- 
tral section.  Both  the  Elk  River  and  Richland  Creek  are  medium-sized  streams 

lined  mostly  by  agricultural  fields  and  wooded  slopes.  Limestone  bluffs  are  fre- 
quent along  the  Elk  River  and  the  lower  section  of  Richland  Creek.  Both  streams 

are  characterized  by  having  a  shallow  channel,  a  slow  to  moderate  flow,  a  rocky 

or  gravelly  substrate,  and  numerous  gravel  bars  and  shoals.  Other  important 

streams  in  the  county  include  Big,  Bradshaw,  Buchanan,  Indian,  Shoal,  Sugar, 

and  Weakley  creeks.  These  streams  occur  in  the  smaller  valleys  and  are  lined 

mostly  by  small  fields  and  wooded  slopes.  They,  like  the  Elk  River  and  Richland 

Creek,  have  a  rocky  or  gravelly  substrate  and  frequent  gravel  bars,  shoals,  and 

rift  les.  While  most  of  the  streams  m  the  county  are  like  those  described  above, 

Piney  Creek  on  the  EHR  of  extreme  southeastern  Giles  County  is  a  slow-flow- 
ing stream  that  resembles  streams  of  the  southeastern  Coastal  Plain.  It  has  a 

muddy  substrate  and  is  bordered  mostly  by  wet  flatwoods. 

The  study  area  is  located  in  Koppen's  Cfa  climatic  type  and  is  character- 
ized by  a  mild  rainy  climate  with  hot  summers  and  lacks  a  distinct  dry  season 

(Ackermann  194f).  The  average  growing  season  is  f90  days  and  extends  from 

April  13  to  October  20.  The  mean  annual  temperature  is  15°C.  July  is  typically 

the  hottest  month  with  an  average  temperature  of  32°C,  while  January  is  the 

coldest  with  an  average  temperature  of  -0.4°C.  Annual  precipitation  totals 
139.04  cm  with  snow  accounting  for  about  12.19  cm.  February  and  March  are 

the  wettest  months  and  September  and  October  the  driest  (True  et  al.  1968). 

Giles  County  is  within  the  eastern  portion  of  Braun's  (1950)  Western  Me- 

sophytic  Forest  Region  approximately  80-90  km  west  of  the  Mixed  Mesophytic 
Forest  Region.  The  Western  Mesophytic  Forest  is  transitional  to  surrounding 

forest  regions  and  lacks  a  combination  of  characterizing  dominants.  Local  cli- 
mate, topography,  and  soil  conditions  influence  vegetational  characteristics  of 

a  particular  area  (Braun  1950,  Chester  1995).  Most  of  the  county's  forests  clearly 
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fit  into  Braun's  Western  Mesophytic  Forest  Region  but  in  the  eastern  portion  of 
the  county,  on  sheltered  north  slopes  and  in  ravines,  forests  with  qualities  of 

Braun's  (1950)  Mixed  Mesophytic  Forest  Region  occur 

METHODS 

Specimens  were  collected  between  July  1998  and  September  2004.  Thirty  plant 
communities,  including  all  types  known  to  occur  within  the  county,  were 

sampled  during  the  study  Collecting  sites  were  located  by  driving  throughout 

the  county,  and  by  consulting  county  road,  topographic,  and  county  soil  sur- 
vey maps.  Specimens  were  identified  using  standard  field  manuals:  Small  (1933), 

Fernald  (1950),  Radford  et  al.  (1968),  Cronquist  (1980),  Isely  (1990),  Gleason  and 

Cronquist  (1991),  and  Yatskievych  (1999).  In  addition  to  native  taxa,  many  non- 
native  species  were  collected  or  observed  during  the  survey  Non-native  taxa 
listed  in  the  annotated  checklist  include  only  those  taxa  that  appeared  to  be 

naturalized  or  persistent.  Most  voucher  specimens  have  been  deposited  m  the 
herbarium  at  the  University  of  Tennessee  (TFNN).  Some  specimens  have  been 

deposited  in  the  herbaria  of  Austin  Peay  State  University  (APSC),  Middle  Ten- 
nessee State  University  (MTSU),  or  the  Vanderbilt  (VDB)  collection  at  the  Bo- 
tanical Research  Institute  of  Texas.  Furthermore,  the  herbaria  at  MTSU,  TENN, 

and  VDB  were  consulted  for  species  not  collected  during  this  study  All  such 

specimens  encountered  were  checked  for  accuracy  and  each  was  annotated.  The 

status  of  federal  and  state  listed  rare  species  was  taken  from  the  Tennessee  Natu- 
ral Heritage  Program  (2003).  All  information  concerning  the  location,  habitat, 

and  population  status  of  rare  species  discovered  during  the  inventory  was  pro- 
vided to  the  Tennessee  Natural  Heritage  Program  to  aid  in  their  protection. 

Lastly,  the  plant  communities  of  the  county  were  qualitatively  described  ac- 
cording to  their  physiographic  location,  soil  association,  topographic  position, 

and  species  composition. 

RESULTS  AND  DISCUSSION 

Floristic  Summary 

Of  ca.  2000  voucher  specimens,  1186  species  and  infraspecific  taxa  were  col- 
lected, resulting  in  912  county  records.  An  additional  22  taxa  were  observed 

during  the  study  for  which  vouchers  were  not  collected.  Therefore,  the  total  flora 
of  Giles  County  included  1208  species  and  mfraspecific  taxa  representing  138 

families  and  553  genera  distributed  among  36  pteridophytes,  5  gymnosperms, 
28  monocots,  and  883  dicots.  Asteraceae  was  the  largest  family  with  151  taxa, 

followed  by  Poaceae  (109),  Cyperaceae  (75),  Fabaceae  (63),  Rosaceae  (53), 
Lamiaceae  (34),  Liliaceae  (33),  Brassicaceae  (31),  Ranunculaceae  (30),  and 

Scrophuiariaceae  (30).  The  woody  flora  of  the  county  was  quite  large  with  254 
taxa.  The  largest  woody  genera  were  Quercus  (18  taxa,  including  one  hybrid), 
Prunus  (10),  Ruhus  (9),  Carya  (8),  Crataegus  (7),  Acer  (6),  and  Salix  (6).  Cornus, 
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Euonymu^,  Hypericum,  Ulmus,  and  Vaccini urn  each  had  five  taxa.  Aescu /us  (in- 
cluding one  hybrid),  Ilex,  Lonicera,  Pi  nus,  Rhus,  Smibx,  and  Vi  t  is  each  had  four 

taxa.  Woody  genera  represented  by  three  taxa  included  Celtis,  Clematis, 

hyaxinus,HydrangeaMagnolia,Rhododendron,Rosa,ar\d  Viburnum.  The  larg- 
est herbaceous  genera  were  Carex  (47) Juncus  (14),  SoUdago  (14),  Polygonum 

(13),  Eupatoruim  (12),  Symphyotnchum  (12),  Viola  (12),  Dcsmodium  (11), 

Dichanthelium  (11),  Asclepias  (10),  CyperusilO),  Helianthus  (10),  and  Ranun- 

ciilusilO).  Seventy-nine  percent  of  the  flora  (955  taxa)  consisted  of  native  spe- 
cies while  introduced  taxa  accounted  for  237  taxa  (20%)  (Wofford  and  Krai 

1993).  An  additional  eight  species  (<1%)  were  native  to  portions  of  Tennessee 

but  did  not  appear  to  be  native  to  Giles  County.  A  complete  summary  of  the 
flora  of  Giles  County  is  provided  in  Table  1. 

Rare/Protected  Plants 

In  Giles  County,  17  taxa  are  considered  rare  and  are  tracked  by  the  Tennessee 

Division  of  Natural  Heritage  (Table  2).  Oi  these,  two  are  federally  threatened 

(LT),  two  are  state  endangered  (E),  five  species  are  listed  as  state  threatened  (T), 

one  IS  listed  as  special  concern-proposed  threatened  (S-PT),  three  species  are 
listed  as  special  concern  (S),  and  the  remaining  four  taxa  are  threatened  or  of 

special  concern  due  to  commercial  exploitation  (T-CE,  S-CE)  (Tennessee  Natu- 
ral Heritage  Program  2003). 

Prior  to  this  survey,  seven  rare  species  had  been  reported  from  the  county 

However,  one  previously  reported  rare  taxon,  Galium asprcllu m  Michx.  (R.  Krai 

64888,  VDB),  was  based  on  a  misidentified  specimen  of  Galium  mollugo, a  non- 

native  species.  Another,  Allium  tricoccum,  was  reported  from  the  county  based 

on  a  Krai  collection  (R.  Kral5'^907,  VDB).  Upon  closer  inspection,  it  was  deter- 
mined that  the  specimen  best  corresponds  with  A.  I  ncoccum  var  hurdickii  in- 

stead oi  the  more  eastern  A.  tricoccum  var  tricoccum.  Two  additional  taxa, 

Leavcnworthia  cxigua  var.  cxigua  and  Schoenolirion  croccum,  were  reported 

trom  the  county  based  on  collections  made  in  the  1950s;  unfortunately  the  popu- 

lations were  not  relocated  during  the  study  and  these  taxa  are  presumed  extir- 

pated from  the  county  A  fifth  species,  Arenaria  lanugimisa,  was  collected  for 

the  first  time  in  Tennessee  from  Giles  County  in  1948  along  bluffs  of  the  Elk 

River  (AJ.  Sharp,  S.  Fairchild,  &  E.  Clebsch  98^0,  TENN).  As  of  1999,  the  species 

was  hsted  as  endangered  and  possibly  extirpated  from  the  state  (Tennessee 

Natural  Heritage  Program  1999).  In  the  summer  of  2000,  A.  lanuginosa  was  re- 

discovered along  two  bluffs  of  the  Elk  River  after  not  having  been  observed  for 

over  50  years  (Estes  &  Chester  2001).  A  third  Giles  County  population  was  found 
m  2001  (Estes  2004). 

As  a  result  ol  this  study,  11  rare  taxa  were  discovered  that  represent  new 

county  records.  The  most  signilicant  were  Apiospriceana  and  Helianthus eggertii 

(United  States  Fish  and  Wildlife  Service  1993,  1999),  both  listed  as  federally 
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Tabll  1 .  Summary  of  the  vascular  flora  known  from  Giles  County, Tennessee. 

Families Genera 

Species  and  Infraspecific  Taxa 

Group 
Native Non-native Total 

Pteridophytes 14 25 36 0 36 

Gymnosperms 2 2 2 3 5 

Angiosperms 
Monocots 

19 
101 

231 
53 284 

Dicots 103 425 686 197 883 

Total 138 553 955 
253 

1208 

Table  2. The  rare  vascular  plant  species  known  from  Giles  County, Tennessee. 

Scientific  Name Federal  Status State  Status 

Apios  priceana 

Helianthuseggertii 

*Arenaria  lanuginosa 
Perideridia  americona 

Cimicifuga  rubifolia 

Juglans  anerea 

*iesquerelia  densipHa 

*Schoenolirion  croceum 
Stella  ria  f on  final  is 

Xyns  laxi  folia  var.  i  rid  if  olio 
Castaneo  dentata 

*Leavenwonhia  exigua  var,  exigua 
*Phiemeranthus  calcaneus 

*  Allium  tricoccum  var.  burdtckii 

Lilium  miciiiganense 

Hydrastis  canadensis 

Panax  guinquefolius 

LT 

LT 

T' 

E 

E 

T 

T 

T 

T 

T 

S-PT^ 

S^ 

s 
5 

T-CE^ 

T-CE 

S-CE' 

S-CE 

*  Rare  taxon  known  from  Giles  County  prior  to  this  study 

'  Taxon  listed  as  threatened  in  the  United  States 

■^  Taxon  listed  as  endangered  in  Tennessee 

^  Taxon  listed  as  threatened  in  Tennessee 

"Taxon  currently  listed  as  special  concerned-proposed  threatened  in  Tennessee 

^Taxon  listed  as  special  concern  in  Tennessee 

^'  Taxon  listed  as  threatened  in  Tennessee  due  to  commercial  exploitation 

'  Taxon  listed  as  special  concern  in  Tennessee  due  to  commercial  exploitation 

threatened  by  the  United  States  Fish  and  Wildlife  Service.  Estes  (2004)  pro- 
vided a  more  detailed  discussion  of  the  significance  of  these  and  other  notable 

rare  or  uncommon  plants  of  Giles  County. 
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Additional  Noteworthy  Collections 

A  large  established  population  of  the  Asiatic  species  Achyranthesjaponica  war. 

hachijoensis  was  discovered  m  extreme  southern  Giles  County  on  a  wooded 

I  loodplain  of  the  Elk  River  at  the  base  of  a  limestone  bluff  ca,  3  river  miles  up- 
stream from  Limestone  County,  Alabama.  Medley  et  al.  (1985)  first  reported  this 

species  as  new  to  North  America  based  on  material  collected  from  northeast- 

ern Kentucky  and  adjacent  West  Virginia.  This  species  also  has  been  reported 

Irom  Ohio  (Flora  of  North  America  Editorial  Committee  2003).  The  discovery 

of  A.japonica  van  hachijoensism  Giles  County  represents  a  state  record,  a  range 

extension  ol  ca.  500-600  km  to  the  southwest,  and  the  first  report  of  the  species 
from  the  Tennessee  River  watershed. 

Euonymus  kiautschovicus,  an  introduced  shrub  native  to  China,  was  col- 

lected from  two  localities  in  Giles  County,  one  along  a  roadside  embankment 

at  the  edge  of  disturbed  woods  and  the  other  from  a  weedy  bank  between  a 

stream  and  roadside.  This  species  has  not  previously  been  reported  from  Ten- 
nessee. At  both  sites,  only  one  or  two  plants  were  found  and  did  not  seem  to 

exhibit  strong  invasive  potential. 

Eupatorium  x pinnatifidum,  a  hybrid  species  originating  from  a  cross  be- 

tween Ecapi  Hi/olium  and  Eper/oHatum,  was  collected  for  the  first  time  in  Ten- 
nessee from  flat  uplands  on  the  EHR  at  the  edge  of  a  clearing  adjacent  to  wet 

1  latwoods  dominated  by  Acer  ruhru m,  Pinus  taeda,  Quercus  nigra,  and  Q.  phellos. 

Both  E.  cdpi/Ii/o/iuin  and  E.  pcrjoliatum  were  growing  within  10  m  of  the  E.  x 

pinnatifiduni  plants. 

At  the  site  where  E.  x  pi  n/uU  i/id  u  ni  occurred,  several  individuals  of  Bacchdri.s 

halimifoUa,  a  species  formerly  restricted  to  the  southeastern  Coastal  Plain  were 

observed.  The  shrubs  were  approximately  1-2  m  tall.  One  month  prior  to  the 
discovery  of  B.  halimifoha  in  Giles  County,  one  individual  was  discovered  ca. 

87  km  to  the  NNE  in  Rutherford  County,  Tennessee  (Estes  2004).  This  is  the 

second  report  for  B.  halimijolia  from  the  state.  Baccharis  hahnnjolia  should  be 

considered  an  exotic  species  in  Tennessee  and  is  to  be  expected  in  disturbed 
areas  across  the  southern  half  of  the  state. 

A  third  species  found  in  Giles  County  that  deserves  special  mention  is 

Amuranthus powcllii.  This  species  was  discovered  in  August  2003  on  a  roadside 

next  to  a  cornfield  in  association  with  Amta'antfiu.s palmeri,  A.  spino,su,s,Eragro.sri,s 
pcctinaccLi  and  Sen  naobtusijolia.  At  that  time,  it  had  not  been  previously  docu- 

mented irom  the  state;  but  shortly  thereafter,  during  the  preparation  of  this 

manuscript,  the  Flora  of  North  America  Editorial  Committee  (2003)  reported 

A.  powellii  Irom  Tennessee.  This  is  apparently  the  second  report  for  the  species 
from  the  state. 

Plant  Communities 

Thirty  quaUtativcly  defined  plant  communities  were  sampled  in  the  county. 
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These  were  divided  into  four  sections,  those  that  occurred  on  the  HR,  those  of 

the  OCB,  aquatic  or  riverine  communities,  and  anthropogenically  altered  or 
maintained  habitats.  The  20  communities  included  for  the  HR  and  OCB  and 

the  three  habitats  listed  for  the  Streams  and  Riverine  Communities  section  were 

generally  natural  communities,  although  most  have  sustained  some  type  of 

human-related  disturbance.  The  seven  types  of  Disturbed  Sites  sampled  in- 
cluded areas  that  generally  lacked  natural  qualities,  appeared  recently  affected 

by  anthropogenic  disturbances,  or  were  maintained  as  unnatural  communities 
by  human  activities. 

Highland  RiM 

1.  Oak-Hickory  Forests  (OH). — The  oak-hickory  community  was  the  dominant 
upland  forest  type  on  dry  to  submesic  sites  on  the  HR,  occupying  broad  upland 

flats,  ridge-tops,  and  upper  slopes  of  south  and  west-facing  hillsides.  This  com- 
munity was  mostly  associated  with  the  Mountview,  Bodine,  and  Dickson  series 

of  the  MFP,  BMF,  and  BFD  soil  associations.  The  canopy  contained  several  spe- 
cies of  oak  including  Quercus  alha,  Q.  coccinea,  Q.  montana,  Q.  stellata,  and  Q. 

velutina  as  well  as  a  few  hickory  species,  including  Carya  alha,  C. glabra,  and  C. 
ovata  var.  ovata.  Less  dominant  but  common  species  were  Acer  ruhrum,  Nyssa 

sylvatica,  Oxydendrum  arhoreum,  and  Sassafras alhidum.  In  the  subcanopy  and 

understory  Amelanchier  arhorea,  Cornusflorida,  Kalmia  latijolia,  Rhododen- 
dron canescens,StyraxgrandiJolia,Vacciniumarhoreum,2indV.stamineumwere 

occasional  to  common  constituents.  Woody  vines  common  to  this  community 

included  Smilaxglauca,S.rotundiJolia,Toxicodendronradicans,Vitis  aestivalis 
var.  aestivaHs, and  Vrotundi/oHa.  Subshrubs  and  low  shrubs  were  Chimaphila 

maculata,Hypericumhypericoidessuhsp.multicaule, and  Vaccinium pallidum. 
The  herbaceous  layer  was  sparsely  vegetated  when  compared  to  more  mesic 
forests,  but  included  Carexpicta,  Coreopsis  major  Cunila  origanoides,  Danthonia 

spicata,  Desmodium  rotundijolium,  Dichanthelium  dichotomum  var. 
dichotomum,Euryhiahemispherica,Solidagoerecta,S.hispida,S.ulmiJolia,a.nd 
Viola  hirsutula. 

2.  Rich  Forests  (RF). — Rich  mesophytic  forests  were  primarily  found  on 
lower  to  middle  north  and  east  facing  slopes,  m  ravines,  and  in  narrow  stream 

valleys.  Such  sites  were  associated  mostly  with  soils  of  the  Bodine  and  Dellrose 
series  of  the  BMF  soil  association.  The  canopy  often  contained  Acer  nigrum,  A. 

saccharum,  Aesculusflava  (mostly  EHR),  Carya  cordiformis,  Fagus grandijolia, 
Fraxinus  americana,  Quercus  alha,  Q.  rubra,  Tilia  americana,  T.  heterophylla, 

and  Ulmus  rubra.  Woody  vines  of  this  community  included  Menispernnan 

canadense,  Parthenocissus  quinquejolia,  and  Smilax  tamnoides.  Common  un- 
derstory shrubs  or  small  trees  were  Asimina  triloba,  Carpinus  caroliniana,  Dirca 

palustris,  Hydrangea  cinerea,  Lindera  benzoin,  and  Staphylea  trijolia.  In  the  her- 
baceous layer  Actaea  pachypoda,  Adiantum  pedatum,  Anemone  acutiloba, 
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Botrychium  virginianum,  Cardamine  concatenata,  Carex  cumherlandensis,  C. 

alhursina,C.kniliana.Diplaziumpycnocarpon,Erythroniumamcricamimsuhs\i. 
harperi,Hydrophyllum  appendiculatumjeffersonia  diphylla,  Oxalis  illinocnsis, 
Pachysandra procumbens,Phacelia  hipinnatifida, Phlox divaricata,Pokmomum 

reptans,  Trillium  cuncatum,  T.flexipcs,  T.  stamincum,  Valeriana  pauciflora,  and 
Viola  puhescensvdv.  scabrimcula  were  present,  in  addition  to  many  others. 

3.  Flatwoods  (FW). — Thiscommunity  occurred  only  in  extreme  southeast- 
ern Giles  County  on  the  EHR  along  Piney  Creek  in  association  with  soils  of  the 

Guthrie  and  Tal  t  series  of  the  MFP  soil  association  The  site  was  level  and  the  soil 

saturated,  often  for  much  of  the  year.  Acer  rubrum,  Ny^sa  biflora,  N.  sylvatica, 
Quercus  nigra,  and  Q.  phellos  dominated  the  canopy  while  Q.  lyrata  and  Pinus 
taeda  were  occasional  associates.  Common  small  trees  and  shrubs  were 

Arundinariagigantea,Cornusfoemi)ni,CraLaegmmarshallii, Hypericum  crux- 
andreae,H.  hypericoide^ subsp.  hypcricoidesjlex  vcrticillata^Photinia  pyrifolia. 
Rhododendron  canescens,  Slyrax  americana,  Vaccinium  juscatum.  Viburnum 

dentatum  var  lucidum/and  V.  nudum  van  nudun\.  Noteworthy  herbaceous  spe- 
cies of  this  community  included  Arisaema  inphyllum  subsp.  pusilluuh  Carex 

Jlaccospcrma,  C.gigantca,  C.  mtumescens,  C.  jooni,  Chasmanthium  laxuni, 

GaliumobtusuniGratiolaneglccta,G.virginiana,hotriaverticiUata,Osmunda 

cinnamomea,0.regalis,PlatantheraflavavsLV.flava,ciTLdTriadenumvirginicum. 

Clearings  and  wet  meadows  within  the  flatwoods  community  supported  a 
number  of  herbaceous  species  that  were  not  found  elsewhere  in  the  county  Some 

ol  these  species  are  more  common  on  the  southeastern  Coastal  Plain.  Examples 
include  Agaluus  purpurea,  Eryngium  proslratum.  Graliola  pilosa,  Ludwigia 
linearis, Mikania  scandens.Mitreola  petiolata,Rhexia  mariana  var.  interior, R. 

mariana  var  mariana,  R.  virt^'i nice;, and  Spiranthes  vernalis. 

4.  Bluffs  and  Rock  Outcrops  (RO). — Outcroppings  of  limestone  and  less  fre- 
quently shale  generally  were  located  on  the  slopes  of  hills  or  often  in  narrow 

ravines  or  along  watercourses,  mostly  in  the  strongly  dissected  portion  of  the 
HR.  Such  outcrops  were  mostly  associated  with  Rockland  of  the  BMF  soil  asso- 

ciation. The  rock  outcrops  were  almost  exclusively  located  in  or  closely  sur- 
rounded by  forested  areas.  In  some  places,  sizeable  bluffs  also  occurred.  Two  types 

of  bluff  or  rock  outcrop  comm  unities  of  the  HR  were  identified:  those  that  were 

relatively  moist  and  those  that  were  dry  to  xeric.  The  more  mesic  bluffs  and 

rock  outcrops  were  located  mostly  on  north  or  east  facing  exposures  while  the 

drier  ones  were  typically  associated  with  south  or  west  facing  aspects.  Shrubs 
or  woody  vines  associated  with  moist  sites  included  Decumaria  barbara,  Hy- 
d  ra  ngea  cinerea,  and  Ph  i  ladelphushirsutus.  Herbaceous  species  common  to  moist 

blufts  were  Aqiulegia  canadensis,  Arabis  laevigata.  Asplenium  rhizophyllunt, 

Cystopteris  bulbijera,  C.  tennesseensis,  Galiun-i  triflorum,  Heuchera  villosa, 
Parietaria  pensylvan  ica,  Saxifraga  vi  rgi  n  iensis,  Sedu  m  tcrnatum.  SoUdago  caesia, 
and  Thalictrum  dioicum.  On  drier  sites,  some  of  the  above  species  also  were 
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present  but  notable  addiLions  included  Andropogongerardii.Asciepiasverticillata, 
Chcilanthes  lanosa,  Oxalis  violacea,  Packera  ohovata,  Pellaea  atropurpurea, 

Pleopeltis  polypodioidcs  subsp.  michauxiana,  Polymnia  canadensis,  Sedum 
pulchellum,  Solidago  sphacelata,  and  Woodsia  ohtusa. 

5.  Barrens  (RB). — Portions  of  western  Giles  County  lie  withm  the  Barrens 
of  the  southwestern  Highland  Rim  described  by  Shanks  (1958).  Barrens  were 

mostly  encountered  on  soils  of  the  Mountview  and  Dickson  series  of  the  MFP 

and  BMP  soil  associations.  The  county's  highest  quality  barrens  were  found  on 
the  undissected  portion  of  the  HR  in  the  southwestern  quarter  of  the  county 
but  other  good  examples  occurred  on  thin  ridges  and  even  in  some  valleys 

throughout  the  western  edge  of  the  county.  They  occurred  mostly  at  the  mar- 

gins of  oak-hickory  forest,  often  along  roadsides,  and  were  apparently  princi- 

pally maintained  as  open  areas  by  periodic  mowing.  Without  periodic  distur- 
bance the  barrens  likely  would  be  succeeded  by  oak-hickory  forest.  Although 

the  barrens  themselves  lacked  trees  for  the  most  part,  species  that  occasionally 

intruded  from  surrounding  oak-hickory  forest  included  Oxydendrum 

arboreum,  Pinus  taeda,  Quercus  coccinea,  Q.  marilandica,  Q.  stellata,  and  Sassa- 
fras albidum.  Small  trees  and  shrubs  of  the  barrens  were  Ceanothus  americanus, 

Mains  angustifolia,  Rhus  copallinum,  Ruhus flagcllaris,  Salix  humilis  var. 

humilis,  Vaccinium  arboreum,  and  V.  stamineum.  Perennial  grasses  and  mem- 
bers of  the  Asteraceae  and  Fabaceae  dominated  the  barrens.  The  most  impor- 
tant grasses  were  Andropogon gerardii,  A. gyrans,  A.  virginicus,Dichanthelium 

spp.,  Panicum  anceps,Saccharumalopecuroidum,  Schizachyrium  scoparium  var 

divergens,  S.  scoparium  van  scoparium,  and  Tridensflavus  var//avus.  Other  her- 
baceous species  were  Ambrosia  bidentata,  Angelica  venenosa,  Asclepias 

amplexicaulis,  Aureolaria  pectinata,  Chamaecrista  fasciculata,  C.  nictitans, 
Conyzacanadensisyar.pusilla,Coreopsistripteris,Desmodiumspp.,Eupatorium 
spp.,  Euphorbia  corollata,  Eurybia  hcmispherica,  Galium  pilosum,  Helianthus 

spp.  (including  H.  eggertii),  Hypericum  drummondii,  H.  gentianoides,  Lespedeza 
spp.,  Eiatris  spicata,  L.  squarrulosa,  Parthenium  integrifolium,  Pteridium 

aqullinumy^r.latiusculum,Silphiummohrii, Solidago  spY^.,Spirantheslaceravar. 
gracilis,  Symphyotrichum  spp.,  Veronicastrum  virginicum, and  Viola  sagittata. 

6.  Marshes  (RM). — Marshes  were  more  or  less  open  wetland  areas  with 

standing  water  and  were  dominated  by  herbaceous  vegetation  and  shrubs. 
Those  surveyed  occurred  at  the  headwaters  of  small  streams  and  m  natural 

upland  depressions.  This  community  was  restricted  to  soils  of  the  Guthrie,  Taf  t, 

and  Lee  series  of  the  MFP  soil  association.  Some  were  created  by  beaver  activ- 
ity; others  were  created  by  human  actions  such  as  stream  damming  and  road 

construction.  Trees  and  large  shrubs  were  mostly  restricted  to  their  margins. 

Important  large  tree  species  were  Acer  rubrum,  Eiquidambar  styracijlua,  Nyssa 

sylvatica,  Quercus phel los,  Salix  nigra, and  rarely  Betulan igra.  Shrubs  included 
Cephalanthus  occidentalis,  Ilea  virginica,  Photinia  pyrijolia,  Rhododendron 
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cancscens,  Vacciniumcorymbosum,V.Juscatum,  and  Viburnum  nudum  vav.  nu- 
dum. Noteworthy  emergent  or  marginal  herbaceous  species  were  Carexcrinita 

var.  hrevicrinis,Cjooru,C.  lupuliJormis,Hihiscusmoscheutossuhsp.  moscheutos, 
juncus  ejfususj.  repens,  Osmunda  cinnamomca,  O.  regalis,  Panicum  rigidulum 
var. puhescens,Platanthera  ciliaris,Proscrpinaca palustris,Rhexia  mariana  var. 

Ulterior,  Rhynchoapora  glomerata,  Saccharum  haldwinii,  Scirpus  cypcrinus, 

Spargan]um  americanum,  Typha  latijoluh  and  Viola  x primulifolia.  Few  float- 
ing or  submerged  aquatics  were  observed;  the  most  abundant  were  Lemna  mi- 
nor, Potomogeton  diversifolius,  and  Spirodela  polyrrhiza. 

7.  Wet  Meadows  (WM). — Wet  meadows  were  frequently  encountered  in 
valleys  along  small  streams  or  in  upland  swales.  They  occurred  on  soils  of  the 
Lobelville,  Lee,  and  Lynnville  series  associated  with  the  MFP,  BMP,  and  BED  soil 

associations.  These  sites  appeared  to  be  maintained  as  open  areas  by  periodic 
grazing  or  mowing  thereby  preventing  the  establishment  of  large  shrubs  and 
trees.  The  most  common  shrubs  found  in  the  wet  meadows  mcluded  Alnus 

serrulata,AmorphaJrutKosciCcphalanthusoccidentalis,Cornusamomuni, and 
Salix  sericea.  Common  herbaceous  taxa  were  Acorus  calamus,  AUsma  .suh- 

cordatum,Apiosamencana,AsclepiasuKarnatasuhsp.incarnata,Bidensaristosa, 

B.  cernua,  Boehmeria  cylindrica,  Carcx  frankii,  C.  vulpinoidea,  Commehna 

virginica,  Dichanthclium  dichotomum  van  ramulosum,  D.  scopanum,  Eupato- 

riumjistulosum,  E.  perjoliatum,  Hibiscus  moschcuto.s- subsp.  nwscheutos, 
Hymenocalhs  occidentalis,  Impatiens  capcnsis,  Juncus  coriaceus,  Eobelia 

cardinalis,  E.  siphilitica,  Eudwigia  alternijolia,  Mentha  x  piperita,  Mimulus 
alatus,  Panicuni  ngidulum  var.  rigidulum.  Polygonum  hydropiperoides,  P. 
saginatum,Rhcxia  virginica, and  Solidagogigantea.  At  one  site  on  an  outlier  of 
the  HR  in  northeastern  Giles  County  a  wet  meadow  was  found  that  contained 
three  species  that  arc  uncommon  in  Middle  Tennessee:  Panicum  verrucosum, 
Paspalunifluitans, and  Trachelospernmm  difforme . 

8.  Acidic  Seeps  (AS). — This  community  type  was  restricted  to  forested  ra- 
vine bottoms  in  extreme  northwestern  Giles  County  in  the  upper  sections  of 

small  fiR  streams.  The  soils  of  acidic  seeps  are  part  of  the  Lee  series,  a  member 

of  the  BMP  soil  association.  The  surrounding  forest  type  was  predominantly 

oak-hickory  Some  species  common  to  the  oak-hickory  community  were  present 
among  the  seeps  but  were  mostly  restricted  to  dry  hummocks.  Such  taxa  in- 

cluded Acer  rubrum,  Eiquidambar  styracijlua,  Nyssa  sylvatica,  Oxydcndrum 
arboreum,  and  Quercus  alba.  Shrubs  common  to  this  community  were  Alnus 

serrulata,  Cephalanthus  occidentalis,  Euonymus  americana,  Itea  virginica, 
Photinia  pyrijolia,  Rhododendron  alabamense,  R.  canescens,  and  Vaccinium 

fuscatum.  Important  herbaceous  taxa  were  Bartonia  virginica,  Carex atlantica 

suhsp.capillacea,C.intumescens,Osmundacinnamomea,0.regalis,Phloxglaber- 
rima,  Platanthera  clavellata,  and  Thelypteris  novaboracensis.  An  unidentified 
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species  of  Sphagnum,  a  non-vascular  plant,  was  one  of  the  dominant  ground 
cover  species  in  this  community. 

9.  Calcareous  Seeps  (CS). — This  type  of  wetland  community  occurred  along 
the  western  edge  of  Giles  County  on  lower  slopes  of  ravines  and  hollows  along 

small  streams,  by  waterfalls,  or  above  wet  bluffs.  The  seeps  occurred  over  lime- 
stone, had  a  thin,  gravelly,  continuously  waterlogged  substrate,  and  were  level 

to  slightly  sloping.  This  community  was  restricted  to  soils  of  the  BMP  associa- 
tion, specifically  the  Rockland  type  or  Lynnville  and  Lobelville  soil  series.  Most 

were  found  among  forests  but  the  seeps  themselves  usually  lacked  large  trees. 
Shrubs  commonly  associated  with  the  seeps  were  Alnus serrulata  and  Lindera 
benzoin.  The  woody  vine  Decumaria  harhara  was  often  associated  with  the 

seeps  in  the  southwestern  corner  of  the  county.  Herbaceous  species  found  were 
Cardamine  pensylvanica,  Carex  leptalea,  Chelone  glabra,  Cuscuta  compacta, 
Dichanthelium  dichotomum  var.  ramulosum,  Dryopteris  celsa,  Equisetum 

hyemale  var.  affine,  Glyceria  striata,  Impatiens  capensis,Juncus  coriaceus,  Lobe- 
lia cardinalis,  Oxypolis  rigidior,Samolus  valerandi  suhsp.  parviflorus,  and  Soh 

idago  patula. 
10.  Riparian  Areas  (RIP). — This  community  included  those  areas  that  were 

located  along  riparian  zones  m  the  fiR  and  was  found  in  conjunction  with  a 
variety  of  series  belonging  to  the  BMP  soil  association.  Many  species  were  found 
in  this  broad  community  type  although  few  species  were  restricted  to  it.  Trees 

included  a  few  species  of  Quercus  and  Acer  as  well  as  Carpinus  caroliniana, 

Juglans  cinerea  (rarely),  J.  nigra,  Liquidambar  styracijlua,  Morus  rubra,  and 
Platanus  occidentalis.  Smaller  trees  and  large  shrubs  were  Alnus  serrulata, 

Arundinaria gigantea,  Cornus  amomum,  Corylus  americana,  Crataegus  calpo- 
dendron,  Hamamelis  virginiana,  Lindera  benzoin,  Salix  caroliniana,  and  S. 
sericea.  Many  species  of  wildf  lowers  inhabited  this  community,  including  most 

of  the  species  listed  for  the  wet  meadow  community  above.  Additional  note- 

worthy herbaceous  taxa  were  Elymus  macgregorii,  Equisetum  hyemale  var  af- 
fine, a.nd  Mertensia  virginica. 

Outer  Central  Basin 

1.  Rich  Forests  (BRF). — In  the  OCB,  rich  woodlands  occurred  most  often  on 

middle  to  upper,  north  and  east  facing  slopes,  along  river  bluffs,  or  in  sheltered 
hollows  associated  with  soils  of  the  Bodine,  Dellrose,  and  CuUeoka  series  of  the 

MFP,  BMP,  and  BFD  soil  associations.  Unfortunately,  much  of  this  forest  com- 
munity was  heavily  logged  or  grazed  in  the  past.  The  dominant  canopy  species 

of  the  Basin's  rich  woodlands  included  Acer  nigrum,  A.  saccharum,  Aesculus 
flava,  Carya  cordiformis,  Carya  ovata  var.  ovata,  Fagus  grandifolia,  Fraxinus 
americana, Juglans  nigra,  Liriodendron  tulipifera,  Quercus  muehlenbergii,  Q. 
rubra,  Prunus  serotina,  Tilia  americana  var  americana,  and  T.  americana  var. 

heterophylla.  A  rare  component  of  some  of  the  forests  was  Juglans  cinerea. 
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Smaller  woody  species  that  were  sometimes  present  included  Aesculus  pavia, 
Asiminathloha,Carpinuscaroliniana,Gleditseatriacanthos,Morusruhra,and 

Ulmus  rubra.  Euonymus  atropurpurea,  E.  americana,  Hydrangea  cinerea, 
Lindera  benzoin,  and  Staphykatrifoha  were  frequent  shrubs.  Notable  herbaceous 

t-axd.  were  Actaea  pachypoda  Arisacma  triphyUumsuhsp.triphyllum,Botrychium 
virginianunh  Carex  blanda,  C.  hraliana,  ClayUmia  virginica,  Cynoglossum 

virginianum,  Delphinium  tricorne,  Impatiens  pallida, Jeff ersonia  diphylla, 
Osmorhiza claytomiPanax quinquefolius,Phacelia  bipinnatifida, Podophyllum 
peltatum,  Sanguinana  canadensi:^,  Thalictrum  thalietroides,  and  Trillium 
cuneatum. 

2.  Dry  Forests  (BDF). — Dry  forests  occurred  along  ridge-tops  and  on  middle 
to  upper,  south  or  west  facmg  and  occasionally  cast  facing  slopes.  This  commu- 

nity was  most  frequently  associated  with  Rockland  soils  of  the  DBM  and  SAM 

soil  associations.  These  forests,  like  the  remainder  of  forested  land  in  the  county, 
have  been  heavily  logged  and  grazed.  They  contained  Acersaccharum,  Aesculus 

glabra,  Carya glabra,  C.  ovata  var  ovata,  Celtis  laevigala,  Fraxinus  americana,  E 

quadrangulata,Juniperus  virginiana,  Quercus  alba,  Q.  muehlenbergu,  Q. 
shumardii,  Robinia  pseudoacacia,  Ulmus  alata,  and  V.  serotma.  Common  small 

treesandshruhswere  CornusJlorida,Crataeguscrus-galli,C.intricata,Eorestiera 
ligustrina,  Frangula  caroliniana,  Ostrya  virginiana,  Prunus  americana,  Rhus 

aromatka,Rosasetigera,Symphoricarposorbiculatus,-dnd  Viburnum  rufidulum. 
Frequent  woody  vines  included  Bignoma  capreolata,  Cocculus  carolinus,  and 

Smilax  bona-nox.  Agrimonia  pubescens.  Anemone  virginiana,  Asplenium 
platyncuron,Camassiascilloides,Carexalbicansydr.  albicans, C.cephalophora, 
Chasma nthi u m  sessi I iflorum,  Elym us  vi I losus,  Hcliol ropium  i uberosu m,  Lobelia 
injlata,  Melica  mutica,  Nothoscordum  bivalve,  Scutellaria  ovata,  and  Viola 
palmata  were  the  common  herbaceous  species. 

3.  Limestone  Karst  Woods  (LKW). — This  community  type  was  restricted  to 
a  small  area  in  the  central  portion  of  the  county.  These  forests  occurred  on  small 

rocky  knobs  over  Ordovician-aged  I^ebanon  or  Ridley  limestone  where  soil  was 
sufficiently  deep  to  support  forests.  Limestone  karst  woods  were  associated  with 

Rockland  soils  of  the  SAM  soil  association.  The  rock  outcrops  in  these  commu- 

nities were  often  massive  (1-4  m  tall)  and  covered  several  ha.  Common  tree  spe- 
cies ol  the  karst  woods  included  Celtis  laevigata,  Diospyros  vi  rgi  ma  na,  Fraxm  us 

americana,  F.  quadrangulata,Juniperus  virginiana,  Quercus  muehlenbergii,  Q. 

shumardii,  Tilia  heterophylla.  Ulmus  alata, -And  U.scrotina.  In  the  subcanopy 
and  shrub  layer,  Callicarpa  americana,  Cercis  canadensis,  Forestiera  ligust  ri  na, 
Erangula  caroliniensis,  Rhamnus  lanceolata,  Rhus  aromatica,  Sideroxylon 
lycioides,  Staphylea  trijolia,  Symphoricarpos  orbiculatus,  and  Viburnum 

rufidulum  were  found.  Frequent  herbs  were  Cynoglossum  virginianum,  Del- 

phinium tricorne,  Erythronium  albidum,  Frasera  caroliniensis,  Nemophila 
aphylla, Osmorhiza claytonii,Packera obovata, Polygonatum  biflorum, Trillium 
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cuneatum,  T.  sessile,  and  Vicia  minutiflora.  On  the  rock  outcrops  in  the  forest, 

species  such  as  Aqui legia  canadensis,  Arahis  laevigata,  Asplenium  resiliens,  A. 

rhizophyllum,A.ruta-muraria,CystopterishulhiJera,Heucheravillosa,Pellaea 
atropurpurea,  Perideridia  americana,  Pleopeltis  polypodioides  subsp. 
michauxiana,  Polymnia  canadensis,  Ranunculus  micranthus,  Saxijraga 

virginiensis,  and  Woodsia  obtusa  were  present. 
4.  Cedar  Barrens  (CB). — This  community  type  was  represented  by  only  a 

few  degraded  examples  that  were  restricted  to  the  slopes  of  small  knobs  over 
Ordovician  limestone  in  central  Giles  County  Cedar  barrens  were  found  on 

Rockland  soils  of  the  SAM  association.  They  occurred  on  open  slopes  sur- 
rounded by  rocky  limestone  karst  woods  within  close  proximity  to  cedar  glades. 

Juniperus  virgi  niana  was  abundant  near  the  margins  of  the  barrens  and  as  iso- 
lated individuals  among  them.  Most  of  the  woody  species  were  the  same  as  those 

listed  for  the  glades  with  a  few  exceptions  such  as  Quercus  stcllata  and 
Vaccinium  arhoreum.  They  were  dominated  by  a  variety  of  perennial  grasses 
and  herbs.  Noteworthy  herbaceous  taxa  were  Allium  canadense  var  canadense, 

Andropogon  virginicus,  Aristida  oligantha,  Asclepias  viridijlora,  Carex 
cherokeensis,Chasmanthiumsessiliflorum,Crotoncapitatus,Cupheaviscosissima, 

Daucus  carota,  Dichanthelium  malacophyllum,  Eupatorium  altissimum,  E. 

hyssopijolium.  Euphorbia  coroUata,  Festuca  arundxnacea.  Geranium  carolini- 
anum,  Lespedeza  procumbens,  Lobelia  spicata,  Onosmodium  molle  subsp.  molle, 
Panicum  flexile,  Potentilla  recta,  P.  simplex  (plants  in  this  community  may  be 
referable  to  the  variety  argyrisma  Fern.),  Rudbeckia  triloba,  Sabatia  angularis, 

Silphiumtrifoliatumvar.latifolium,Sporobolusclandestinus,&ndTridensflavus 
var  flavus. 

5.  Cedar  Glades  (CG). — The  limestone  glades  of  Giles  County  were  dis- 
tributed mostly  along  a  16  km  stretch  of  a  32  km  section  of  a  fault  line  that 

runs  diagonally  from  NW  to  SE  across  the  southern  half  of  the  county  Along 

this  line,  they  were  mostly  along  the  western  edge  and  to  the  west  oi  Richland 
Creek.  Like  most  other  glades  of  Middle  Tennessee,  these  were  associated  with 

Ordovician-aged  Lebanon  and  Ridley  limestone  of  the  Stones  River  Group 
(Miller  et  al.  1966).  They  occurred  on  level  to  slightly  sloping  sites  with  shallow 

gravelly  soil  or  exposed  limestone.  Cedar  glades  were  mostly  associated  with 
soils  of  the  Rockland  type,  part  of  the  SAM  association.  Such  sites  often  were 
wet  in  the  winter  and  spring  and  were  dry  during  summer  and  autumn.  The 

woody  species  commonly  associated  with  glade  margins  included  Celtis 
laevigata,  Caryaovatavdir.australis,Forestieraligustrina,Frangulacaroliniana, 

Juniperus  virgimana,Quercusmuehlenbergii, Rhus  aromatica,Rosacarolina,R. 
setigera,  and  Sideroxylon  lycioides.  In  the  open  portion  of  the  glades,  common 
herbaceous  species  included  Amphiachyris  dracunculoides,  Astranthium 

integriJohum,Carexcherokeensis,Cyperussquarrosus,Dichanthelium  malaco- 
phyllum, Erigeron  strigosus  var.  calcicola.  Geranium  molle,  Glandularia 
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canadensis,Grindelialanceolata,Heliotwpiumtencllum,Houstoniapurpureavzv. 
calycosa,  Hypericum  sphaerocarpum,  Hypoxis  hirsuta,  hanthus  hrachiatus, 
Leavenworthia  torulosa,  Malvastrum  hispidum,ManJreda  virginica,  Minuartia 

patula,Nothoscordurnhivalve,Oenotheratriloha,Onosmodiummollesuhsp.molk, 
Oxalis  priceac  subsp.  priceae,  Opuntia  humijusa,  Packera  anonyma,  Panicum 

flexile. Pcnstcnun^tenuiflorus,Phcmcranthuscalcaricus,Ranunculusfasdculans, 
Rudbeckia  triloba,  Ruellia  humilus.  Salvia  lyrata,  Scutellaria  parvula,  Scdum 

pulchellum, Sisyrinchium  albidum,  Symphyotrichum  priceae,  Verbena  siniplex, 
and  Viola  egglestonii. 

6.  Bluffs  and  Outcrops  (BO). — Other  than  cedar  glades  and  man-made  road- 
cut  blult  s,  rock  outcrops  and  bluffs  were  generally  uncommon  in  the  OCB.  Some 

small  bluffs  were  located  near  caves  or  springs.  Larger  bluffs  were  mostly  con- 
fined to  watercourses,  particularly  the  larger  streams  such  as  the  Elk  River  and 

lower  section  of  Richland  Creek,  The  soils  of  this  community  are  part  of  the 

Rockland  type  of  the  DBM  and  SAM  soil  associations.  Woody  species  associ- 
ated with  blufls  included  Fraxinu^  quadrangulata,  Hypericum  frondosum, 

Juniperui  virgin\ana,Quercus  muehlenhergii, and  Philadclphus pubescens  var. 
pubescens.  Common  herbaceous  taxa  encountered  were  Asplenium  rcsiliem, 
Cheilanthes  alabamensis,  C.  lanosa,  Cystopteris  bulbijera,  Heuchera  villosa, 

Matelea gonocarpos,Pellaca  atropurpurea,a.nd  Sedum  pulchellum. 

7.  Marshes  (BM). — Marshes  were  rare  in  the  OCB,  mostly  restricted  to  the 
flood  plains  of  large  streams.  This  community  was  restricted  to  soils  of  the 

LynnviUe  and  Newark  scries  of  the  SAM  soil  association.  All  of  those  sampled 
were  tormed  either  by  man  or  by  beaver  activity  Common  trees  included 

h'raxinus  pennsylvanica,  Platanus  occidentalis,  and  Salix  nigra  with 
Ccphalanthus  occidental  is  the  common  shrub.  Emergent  aquatics  were  repre- 

sented by  Leersiaory2oides,Sc!rpusc7perinus,and  Typhalatifolia.  Floatmgand 
submerged  aquatics  included  Heteranthera  reniformis,  Lcmna  minor, 

Potomogeton  divcrsifolius,  P.johosus,  Spirodcla  poly rrhiza.  and  rarely  Azolla 
caroliniana. 

8.  Wet  Meadows  (BWM). — Wet  meadows  occurred  mostly  in  the  flood  plains 
of  larger  streams  and  were  associated  with  the  Newark,  Lynnville,  and  Armour 

series  of  the  DBM  and  SAM  soil  associations.  This  community  type  was  domi- 
nated by  various  herbaceous  wetland  species.  Representative  taxa  of  this  com- 

munity included  Alopecurus  carolinianus,  Ammannia  coccinea,  Aticlepias 
incarnata  subsp.  incarnata,  Bidens  cernua,  B.frondosa,  Carex  franhii,  C. 

vulpinoidea,  Cyperus  strigosus,  Echmochloa  muricata,  Gratwla  neglecta,  Iva 
annua,  juncus  acuminatus,].  effusus,  Leersxa  oryzoides,  Lobelia  siphilitica, 
Liidwigia  glandulosa,  L.  palustris,  Lycopus  rubellus,  L.  virginicus,  Panicum 
dichotomijlorum,  Polygonum  hydropiperoides,  Rorippa  sessilijlora,  Rotala 
ramosior,  Rumexa/tissimu.s,and  Sagittaria  australis. 

9.  Limestone  Wet  Meadows  (LWM). — This  community  type  was  found  in 
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low  areas  within  or  near  limestone  cedar  glades  or  along  roadside  ditches 

through  gladey  areas  where  the  ground  was  thoroughly  saturated  for  lengthy 
periods  in  spring.  The  soils  of  this  community  are  part  of  the  Talbott  and  Roellen 
series  of  the  SAM  soil  association.  Some  are  also  associated  with  the  Rockland 

type.  The  major  difference  between  the  Limestone  Wet  Meadow  Community 

and  other  wet  meadows  of  the  OCB  is  that  the  limestone  wet  meadows  are  thin- 
soiled  depressions  over  limestone  bedrock.  Characteristic  species  of  this  plant 

community  included  Carex  fcstucacca,  C.  granulans,  Cuphea  viscosissima, 
Ekocharis  bifida,  E.  obtusa,  Hypericum  sphaerocarpum,  Isoetes  butler  i,  J  uncus 

filipendulus,  Leavenworthia  torulosa,  Mecardonia  acuminata,  Nothoscordum 
bivalve,  Sci rpus  atrovi rens,  and  5.  lineatus. 

10.  Riparian  Areas  (BRIP). — This  community  type  occurred  along  the  flood 
plains  of  medium  to  large  streams  in  association  with  soil  of  the  Staser, 
Lynnville,  and  Armour  series  of  the  SAM  soil  association.  Tree  species  common 
to  this  community  were  Acer  nt;gu  ndo,  A.  .sdccharinum,  Cdtis  laevigata,  Fraxinu.s 

pennsylvanica,Gkditseatriacanthos,Populusdeltoides,Quercusshumardii,Salix 
nigra,  Ulmus  americana,  and  rarely  Betula  nigra.  Asimina  triloba,  Cornus 

drummondii,  and  Staphylea  trifolia  were  occasional  to  common  understory  spe- 
cies. At  several  sites,  Arundinaria  gigantea  was  the  dominant  understory  spe- 
cies. Aristolochia  tomcntosa,  a  high-climbing  woody  vine,  was  restricted  to  this 

community  type.  Herbaceous  species  found  in  this  community  included 
Ageratina  altissima,  Alliaria  petiolata,  Chasmanthium  latifolium,  Elymus 
macgregoni,E.virgimcus,Laporteacanadensis,Microstegiumvimineum,Phlox 
paniculata,  Silphium  perJoliatuni,&nd  Verbesina  alternifolia. 

Strfams  and  Riverine  Communiti es 

1.  Small  Streams  and  Springs  (ST).— Small  streams  and  springs  were  common 
throughout  Giles  County  Species  commonly  found  in  this  community  included 

Lcn\na  minor,  Mentha  x  piperita,  Rorippa  nasturtium-aquaticum,  Spirodela 

polyrrhiza,  and  Veronica  anagallis-aquatica. 
2.  Large  Streams  and  Rivers  (RIV). — The  two  largest  streams  in  Giles  County 

are  the  Elk  River  and  Richland  Creek.  These  two  streams  are  approximately 

25-75  m  wide  in  most  places  and  are  characterized  by  having  a  slow  to  moder- 
ate current  with  more  or  less  shallow  waters.  The  substrate  is  mostly  composed 

of  large  rocks,  gravel,  and  silt.  Aquatic  species  were  generally  rare  and  were  con- 
fined to  the  shallow  and  often  swift-flowing  riffles  or  slow-moving  backwater 

areas.  Representative  taxa  found  m  this  community  included  Heteranthera 
dubia,Justiciaamericana,Podostemumceratophyllum,SLndPotomogeton  nodosus. 

3.  Gravel  Bars  (GB). — Large  gravel  bars  were  frequent  along  the  Elk  River 
and  Richland  Creek.  Large  woody  species  generally  were  not  abundant  due  to 

perioidic  flooding.  Woody  species  that  were  common  in  this  community  in- 
cluded saplings  of  Betula  nigra,  Platanus occidentalis,  Populus  deltoides,  Sahx 

caroliniana,  and S.  nigra.  The  common  herbaceous  taxa  were  Cuscutasp.,DiO(iia 
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virginitind,  Dysphania  amhrosioides,  Edipta  prostratajusticia  americana, 

Polygonum  spp.,  and  Samolus  vakrandi  subsp.  parviflorus. 

Disturbed  Habitats 

A  number  of  anthropogenically  modified  or  maintained  communities  were 

sampled  durmg  the  survey.  These  areas  were  found  in  all  three  physiographic 

sections  and  often  were  surrounded  by  some  of  the  more  natural  habitats  dis- 
cussed above.  The  most  common  of  the  disturbed  sites  sampled  included  farm 

ponds  and  man-made  lakes  (FP);  lawns,  old  homesites,  cemeteries,  etc.  (LAW); 
pastures  and  fields  (PAS);  crop  fields  (CRP);  roadsides  and  railroad  tracks  (RD); 

abandoned  lots  and  bare  ground  (DIS);  and  urban  thickets  (UT).  These  sites 

appeared  to  receive  higher  amounts  of  disturbance  than  other  communities 

and  contained  higher  numbers  of  non-native  and  weedy  species  compared  to 
more  natural  communities. 

ANNOTATED  CHHCKLIST 

Nomenclature  follows  the  PLANTS  database  (USDA  NRCS  2000)  except  for  the 

genus  Crataegus,  which  follows  Wofford  and  Chester  (2002);  newly  described 

species  (Campbell  2000,  Alhson  &  Stevens  2001,  Smith  2001);  and  those  plants 
covered  in  published  volumes  of  Flora  of  North  America  (1993,  1997,  2000, 

2002a,  2002b,  2003),  with  the  exception  of  Carya glabra  and  C.  ov«!is and  in- 
fraspecific  taxa  within  Lindera.juncus  hiflorusandj.  marginatum  are  maintained 

here  as  distinct  species  following  Radford  et  al.  (1968).  The  arrangement  of  the 

checklist  follows  that  of  Wofford  and  Krai  (1993),  whereby  the  taxa  are  divided 

into  three  major  groups:  PTERIDOPHYTES,  GYMNOSPERMS,  and  AN- 

GIOSPERMS  (MONOCOTS,  DICOTS).  Families  and  genera  are  arranged  alpha- 
betically within  the  three  major  divisions. 

An  asterisk  (*)  precedes  the  scientific  name  of  each  taxon  not  native  to 

Tcnncsseee  (scnsu  Wofford  &  Krai  1993).  Two  asterisks  (**)  signify  taxa  that  are 
native  to  portions  of  Tennessee  but  not  to  Giles  County  Entries  denoted  by  the 

symbol  "@"  represent  recently  described  taxa  (for  recently  described  taxa,  a  lit- 
erature citation  is  provided  in  brackets  following  all  other  information).  A  cross 

(t)  indicates  taxa  collected  from  Giles  County  prior  to  this  study  (mostly  based 

on  Chester  et  al.  1993,  1997);  those  without  a  cross  represent  county  records. 

Taxa  preceded  by  "A"  were  observed  but  not  collected.  Rare  taxa  are  listed  in 
bold  type  and  are  enumerated  in  Table  2. 

Following  the  scientilic  name  and  authority  an  abbreviation  is  listed  for 

the  relative  abundance  of  each  taxon  within  the  county  An  abbreviation  for 
the  physiographic  area(s)  where  the  taxon  was  collected  or  observed  and  an 

abbreviation  for  the  habitat  are  listed  next.  The  abbreviations  used  m  the  check- 

list to  represent  relative  abundance,  physiographic  province,  and  habitat  types 
are  listed  in  Table  3. 
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Table  3.  Abbreviations  used  in  the  checklist  of  vascular  plants  known  from  Giles  County, Tennessee. 

Symbols  Used  in  the  Checklist 

*  -  Non-native  species 

@  =  Recently  described  taxon 

A  =  Taxon  observed  but  not  collected 

Relative  Abundance 

V  =  Very  rare 
R  =  Rare 

S  =  Scarce 

I  =  Infrequent 

O  =  Occasional 

F  =  Frequent 

C  =  Common 

X  =  Extirpated 

Physiographic  Area 

OCB  =  Central  Basin 

HR  =  Highland  Rim  (both  EHR&WHR) 

EHR  =  Eastern  Highland  Rim 

WHR  =  Western  Highland  Rim 

Plant  Communities 

AS  =  Acidic  Seep 

BDF  =  Central  Basin  Dry  Forest 

BRF  =  Central  Basin  Rich  Forest 

BM  =  Central  Basin  Marsh 

BO  =  Central  Basin  Bluff/Outcrop 

BRIP  =  Central  Basin  Riparian  Area 

BWM  =  Central  Basin  Wet  Meadow 

CB  =  Cedar  Barren 

CG  =  Cedar  Glade 

CRP  =  Crop  Field 

CS  =  Calcareous  Seep 

DIS  =  Disturbed  Area 

FW  =  Flatwood 

FP  =  Farm  Pond/Lake 

GB  =  Riverine  Gravel  Bar 

LAW  =  Old  Homesite/Lawn 

LKW  =  Limestone  Karst  Wood 

LWM  =  Limestone  Wet  Meadow 

OH  =  Oak-Hickory  Forest 

PAS  =  Pasture/Field 

RB  =  Highland  Rim  Barren 
RD  =  Roadside/Railroad 

RIV  =  River/Large  Stream 

RM  =  Highland  Rim  Marsh 

RO  =  Highland  Rim  Bluff/Outcrop 

RIP  =  Highland  Rim  Riparian  Area 

RF  =  Highland  Rim  Rich  Forest 

WM  =  Highland  Rim  Wet  Meadow 
ST  =  Small  Stream/Spring 

UT  =  Urban  Thicket 

The  classification  used  to  categorize  the  relative  abundance  of  each  taxon 
follows  that  of  Murrell  and  Wofford  (1987)  and  is  as  follows:  very  rare,  found  in 
a  single  locale  with  few  individuals;  rare,  one  or  two  localities,  generally  small 
populations;  scarce,  several  localities,  or  scattered  small  populations;  infrequent, 
scattered  localities  throughout;  occasional,  well  distributed  but  not  abundant 
anywhere;  frequent,  generally  encountered;  and  common,  characteristic  and 
dominant.  Taxa  not  observed  over  the  last  20  years  are  listed  as  extirpated. 

When  taxa  were  found  in  all  three  physiographic  areas  (Outer  Central  Ba- 
sin, Eastern  Highland  Rim,  Western  Highland  Rim)  the  word  ALL  is  listed.  For 

taxa  collected  from  both  the  Eastern  and  Western  Highland  Rims  the  designa- 
tion HR  is  given,  otherwise  each  physiographic  area  is  listed  separately.  Addi- 

tional habitat  information  is  listed  where  necessary.  Eor  each  entry,  the  physi- 
ographic and  habitat  designations  are  listed  in  their  order  of  abundance,  starting 

with  the  most  abundant. 
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After  the  information  concerning  relative  abundance,  physiographic  prov- 

ince, and  habitat,  the  author's  collection  number  is  given  in  parenthesis.  For 
specimens  collected  by  the  author  housed  at  TENN  only  the  author's  collection 
number  is  given  (e.g.  01077);  however,  for  specunens  housed  in  herbaria  other 

than  TENN,  both  the  author's  collection  number  and  herbarium  acronym  where 
the  specimen  is  deposited  are  given  (e.g.  01349,  VDB).  For  taxa  listed  in  the  check- 

list that  were  collected  by  others,  the  collector's  name,  collection  number,  and 
the  herbarium  acronym  where  the  specimen  is  housed  are  included  (e.g.  R.  Krai 
39577,  VDB). 

PTERIDOPHYTES 

ASPLENIACEAE 

fAsplenium  platyneuron  (L.)  B.  S.  P.— F;  ALL;  BDF, 
BRF.FW.LKW,  OH,  RF;  (02686). 

■fAsplenium  resiliens  Kunze— 0;  OCB,  WHR;  LKW, 
BO,  RO;  (00339). 

fAsplenium  rhizophyllum  L.— 0;ALL;BO,  RO,  LKW, 
RF,BRF;  (02825). 

fAsplenium  ruta-muraria  L  — R;  OCB;  LKW,  BO; 
(04452). 

AZOLLACEAE 

Azolla  caroliniana  Willd.— R;  OCB;  BM;  (03521 ). 

BLECHNACEAE 

Woodwardia  areolata  (L.)  T,  Moore— R;  HR;  FW,  AS; 

(000  Bl), 

DENNSTAEDTIACEAE 

Ptendtun]  aquilinum  (L.)  Kuhn  var.  latiusculum 

(Desv.)  Underwood  ex  Heller— 0;  HR;  RB,OH; 
(02142). 

DRYOPTERIDACEAE 

iAthynum    tilix-temina    (L.)    Mertens    var. 

asplenioides  (Michx.)  Farw. — 0;  HR;  RF; 
(00914). 

fCystopteris  bulbifera  (L.)  Berrih.— O;  ALL;  LKW, 
BO,  RO;  (06784). 

fCystopteris  protrusa  (Weatherby)  Blasdell — I 
OCB,WHR;BRF,RF;(02190). 

fCystopteris  tennesseensis  Shaver — S;WHR,OCB, 
RO,  BO;  (J.  Shaver  10220, TENN), 

A  Deparia  acrostichoides  (Swartz)  M.  Kato — V 
WHR;RF. 

Diplazium  pycnocarpon  (Spreng.)  M.  Broun — I, 
WHR,OCB;RF,BRF;(01537). 

Dryopteris  celsa  (W.  Palmer)  Knowlt.,  Palmer,  & 

Pollard— V;  WHR;  CS,WM;  (021 27). 

Dryopteris  marginalis  (L.)  Gray — V;  WHR;  RF; 
(00984), 

fOnoclea  sensibilis  L.— S;  HR;  CS,  FW;  (03763). 

f  Poly stichum  acrostichoides  (Michx.)  Schott — C; 
ALL;  RF,BRF,FW;  (00970). 

t  Woodsia  obtusa  (Spreng.)  Torr.  subsp.  obtusa — 
0;  OCB,  WHR;  LKW,  BDF,CG,  BO,  RO;  (00666). 

EQUISETACEAE 

Equisetum  hyemale  L,  varof/ine  (Engelm.)  Calder 

&  R.  L.Tayor- R;WHR;CS,  RIP;  (001 29). 

ISOETACEAE 

Isoetes  bullen  Engelm.— V;  OCB;  LWM;  (03043). 

LYCOPODIACEAE 

Diphasiastrum  digitatum  (Dillenius  ex  A,  Braun) 

Holub— R;WHR;OH,  RD;(01607). 

OPHIOGLOSSACEAE 

Botrychium  biternatum  (Sav.)  Underwood — S; 
HR;FW,RB;  (05030). 

Botrycbiium  dissectum  Spreng. — R;  WHR;  RF; 

(06783). 

f  Botrychium  virginianum  (L.)  Sw. — F;  ALL;  RF,  BRF, 
LKW;  (01 936). 

fOphioglossumengelmanniiPiantl — R,OCB;CG; 

(01954). 

Ophioglossum  vulgatum  L,— R;  EHR,  OCB;  FW, 
LKW;  (00605). 

OSMUNDACEAE 

iOsmunda  annamomea  L.— I; HR; RM,  F W,  AS, ST; 

(01905). 

fOsmunda  regalis  L.  var,  spectabilis  (Willd.) 

Gray— I;  HR;  RM,  FW,  AS,  ST;  (00588). 

POLYPODIACEAE 

fPleopeltis  polypodioides  (I  .)  Andrews  & 

Windham  subsp,  michauxiana  (Weatherby) 

Andrews  &  Windham— O;  OCB,  WHR;  LKW, 

BDF  BO,  RO,  on  trees  and  rocks;  (0 1  783), 

PTERIDACEAE 

fAdiantum  pedatum  L.— I;  ALL;  RF  BRF;  (021 87). 
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iCheilanthes  alabamensis  (Buckl.)  Kunze — S; 
OCB;  BO,  LKW;  (00652). 

Cheilanthes  lanosa  (Michx.)  D,  C.  Eat.— R;  OCB, 
WHR;  BO,  RO;  (02757). 

iPellaea  atropurpurea  (L.)  Link— 0;  OCB,  WHR; 
LKW,  BO,  RO.CG;  (00663). 

SELAGINELLACEAE 

tSe/ag/ne//ac?pO(ia(L.)Spring— V;WHR;RM:(A.J. 
Sharp,  E,Clebsch,&  A. Clebsch  9814, TENN). 

THELYPTERIDACEAE 

■fPhegopteris  hexagonaptera  (Michx.)  Fee— I; ALL; 
RE  BRF;  (04931). 

■fThelypteris  noveboracensis  (L.)  NieuwL— S;  HR; 
AS,  FW;  (0091 6), 

GYMNOSPERMS 

CUPRESSACEAE 

JuniperusvirginianaLvar.virginiana — F;ALL;CG, 
CB,LKW,BDERDERB,RD,PAS,BO,RO;(01616). 

PINACEAE 

**P/nu5ec/i/nafoRMilL—R;WHR,OCB  (probably 
planted);OH,RB,RD,few  if  any  native  stands; 
(03150). 

**Pinus  strobus  L. — V;  WHR,  tree  plantation  with 
seedlings;(02140), 

Pinus  taeda  L.— S;  ALL;  FW,  OH,  RB,  native  only  in 
extreme  southern  part  of  county;  (00367). 

**Pinus  virginiano  R  Mill.— R;WHR;  RD,  no  native 
stands  observed;  (01 631). 

ANGIOSPERMS:  MONOCOTS 

ACORACEAE 

*Acorus  calamus  L— R;  WHR,  OCB;  WM,  BWM; 
(03772). 

AGAVACEAE 

Manfreda  virginica  (L.)  Salisb.  ex  Rose — S;  OCB; 
CG,CB,  BO;  (00821). 

**Yuccafilamentosa  L.— R;OCB;  RD,  LAW.doubt- 
fully  native  to  county;  (04954). 

ALISMATACEAE 

Alisma  subcordatum  Raf.— S;  HR;WM,  FW;  (0083 1 ). 

Sagittaria  australis  (J.  G.  Smith)  Small— R;  WHR, 
OCB;  AS,  BWM;  (05426). 

Sagittaria  montevidensis  Chamisso  & 

Schlechtendal  subsp.  calycina  (Engelm.) 

Bogin— S;  WHR;  FR  WM;  (01 333). 

ARACEAE 

Arisaema  dracontium  (L.)  Schott- R;  OCB;  LKW; 

(02115), 

Arisaema  tnphyllum  (L.)  Schott  subsp.  pusillum 

(Peck)  Huttleston— R;  EHR;  FW;  (00553). 

-fArisaema    triphyllum   (L.)    Schott    subsp. 

triphyllum-^f:  ALL;  RF,  BRR  LKW;  (01 743). 

COMMELINACEAE 

*Commelina  communis  L.— 0;  ALL;  BRIR  BWM, 

CRRGB,RD,RIP;(03745). 

Xommelina  diffusa  Burm.  f — R;  OCB;  LWM,  RD; 

(02715). 
Commeiina  erecta  L.  var.  erecta — R;  OCB;  CG,  BO; 

(06427). 
iCommelina  virginica  L.— S;  ALL;  WM,  BWM; 

(03864). 

■fTradescantia  subaspera  Ker  Gawler — S;  WHR, 
OCB;  RF,BRE  BRIR  80;  (00980). 

Tradescantia  virgimana  L. — S;  WHR;  RF,  OH; 
(01920). 

CYPERACEAE 

Bulbostylis  capillaris  (L.)  C.  B.  Clarke  ex  J.  D. 
Hooker— V; WHR;  RB,  wet  ruts; (05289). 

-fCarex  albicans  Witld.  ex  Spreng.  var.  albicans — 
0;  ALL;  RR  BRR  LKW,  OH;  (04399). 

Carexa/5o/ufescen5  Schwein.—R;WHR;RM,WM; 

(03276). 

Carexalburslna  E.  Sheldon— R;  HR;  RE;  (04401). 

iCarex  amphibota  Steud.— I;0CB,WHR;  BRR  RF; 

(05914). 
Carex  atlantica  Bailey  subsp.  capillacea  (Bailey) 

Rezn,— R;  WHR;  AS;  (00424  VDB). 

Carex  aureolensis  Steudel.— V;  OCB;  BM;  (03522). 

Carex  baileyi  Britt.— V; WHR;  RM;  (00036  VDB). 
Corex  bm/onr/ia  Steudel— R;  OCB;  LKW; (05899). 

Carex  blanda  Dewey— S;  OCB;  BDR  BRR  PAS,  CG; 
(04446). 

Carex  cepha/op/ioraWilld.  ex  Willd.—S;WHR;RF; 

(00614). 
Carex  cherokeensis  Schwein. — S;  OCB;  CG,  CB, 

LKW;  (02039). 

Carex  complanata  Torr.  &  Hook,— R;  WHR;  RB; 

(04905). 

Carex  crinito  Lam.  var.  brevicrinis  Fern. — R;  WHR, 

RM;  (02353). 

Carex  cumberlandensis  Naczi,  Krai,  &  Bryson. — I; 
WHR;  RF;  (05910). 

Carex  debilis  Michx,  var,  debitis—S;  HR;  AS,  FW; 
(00428  VDB). 
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Carex  digitalis  Willd.— R;  WHR;  AS;  (02265). 

Corex/esfucaceaSchkuhrexWilld.— I;0CB,WHR, 

BWM,LWM,RM;  (03243), 

Corex //occospermo  Dewey— R;EHR;FW;(02053). 

■fCarex  frankii  Kunth—O; ALL;  BWM,  RM,  BM,  RM; 
(00668). 

iCarex  gigantea  Rudge— V;  EHR;  FW;  (0501 9). 

Carex  granulans  MuhL  ex  Willd.— R;  OCB;  LWM; 
(03249). 

iCarex  intumescens  Rudge— S;  HR;  AS,  WM,  FW; 
(00967). 

Carex  jamesii  Schweinitz— R;  OCB;  BRF;  (05834). 

Carex  joorii  Bailey— S;  HR;  FW,  WM,  RM;  (01322 
VDB). 

Carex  kraliana  Naczi  &  Bryson— R;  OCB;  BDF 
(00654). 

■fCarex  laevivaginata  (Kukenth.)  Mackenzie — R, 
WHR;  CS;  (02086). 

Carex  leavenworthii  Dewey — S;  OCB;  BDF 
(00649). 

Carex /epfo/eaWahlenb.—R;  WHR;  CS;  (02261). 

Carex  lupuliformis  Sartwell  ex  Dewey — R;  WHR; 
RM;  (00786). 

Coz-ex/upu/Zno  Willd.— S;HR;WM,FW;  (04206). 

Corex/undo  Wahlenb.—S;HR;  AS,  FW; (00953). 

Carex  rvuehlenbergii  Schkuhr  exWiWd. vat. enervis 

Boott— R;  OCB;  PAS,  CG;  (05896). 

Corexnormo/zsMackenzie— R;  EHR;  WM;  (02346). 

Carexp/croSteud.— I;WHR;OH;(01613). 

Carex planispicata  Naczi— R;  WHR;  RF;  (05972). 

Carex  pras/noWahlenb.—R;WHR;  AS,  RF;  (00614). 

Carex  radiata  (Wahlenb.)  Small. ~R;  WHR;  RF; 

(05971). 

Carex  rosea  Schkuhr  ex  Willd.— I;  WHR,  OCB;  RF 
BRF  AS;  (03680). 

tCarex5copono  Schkuhr  ex  Willd.— X;WHR, OCB; 

WM,  BWM;  (K.  Rogers  3491 4,  TENN). 

tCorexsf/pafo  Muhl. ex  Willd.— R;WHR,OCB;WM, 

BWM; (K.  Rogers  3491 3, TENN). 

Carex  5fr/cfaLam,—R; WHR;  AS;  (02260). 

Corexsry/oflexaBuckl.— R;WHR;A5;(00427VDB). 

Carex  swanli  (Fern.)  Mackenzie — V;  WHR;  WM; 
(03278). 

Carex texensis  (Torr.ex  L.H.Bailey)  L.H.Bailey — R; 
EHR;  RF  OH;  (04400). 

Carex  tribuloides  Wahlenb.— V;WHR;  RF;  (0491 3). 

Carex  \/irescens  MuhI.ex  Willd.— V;WHR;  RF,OH?; 

(H.R.DeSelms.n.,TENN). 

tCarex  vulpinoidea  Michx.— I;  OCB,  WHR;  BWM, 
WM,  LWM;  (03242). 

Cyperus  acuminatus  Torr.  &  Hook. — V;WHR;  DIS; 

(06790). 

tCyperus  ec/i/nafu5(L.)  Wood— l;OCB,WHR;PAS, 
BWM,LWM,WM,R8;(01257). 

Cyperus  flavescens  L.— R;  WHR;  RD,  wet  ditch; 

(02836). 

Cyperus  larKastriensis  Porter  ex  Gray — S;  OCB; 
PAS;  (01 199). 

Cyperus  odoratus  L.— S;  OCB;  PAS;  (01 205) 

iCyperus  pseudovegetus  Steud. — R;  EHR;  WM; 
(05028). 

Cyperus  refractus  Engelm.  ex  Boeckl. — R;  OCB; 
LWM;  (03644). 

*Cyperus  rotundus  L.— V;OCB;  CG;  (041 00). 

CyperussguarrosusL- S;OCB;CG,LWM;(04105). 

t  Cyperus  strigosus  L.— 0;  ALL;WM,  BWM;  (04 177). 

©■fEleochans  bifida  S.  G.  Smith— R;  OCB;  CG,  CB, 
LWM;(03267);  [Smith  2001]. 

Eleocharis  engelmannii  Steud. — R;  EHR;  WM; 
(02352). 

Eleocharis  microcarpaTo[(.var.filiculmis  Jon. — V; 
EHR;  FW;  (05390). 

Eleocharis  obtusa  (Willd.)  J.  A.  Schultes- 0;  ALL; 

WM,  BWM,  LWM;  RM,  BM;  (06288). 

Eleocharis  cf.  tenuis  (Willd.)  Schultes— V;  EHR;WM; 

(06297). 

Eimbristylisautumnalis  (L.)  RoemerS*  Schultes — 
R;WHR;WM,FP;(01331). 

isolepis  carinata  Hook,  &  Am.  ex  Torr. — V;  EHR; 

WM;  (02347). 

fRhynchospora  capitellata  (Michx.)  Vahl— S;  HR; 
WM,  RM;  (06306). 

Rhynchospora  corniculata  (Lam.)  Gray— R;  HR; 
WM;  (02780). 

Rhynchospora  glomerata  (L.)  Vahl— S;  HR;  WM, 
RM,FW;  (03780). 

t/?/7ync/io5porarecogn/ro(Gale)Kral— X;OCB;BO; 

(A.  J.  Sharp,  S.  Fairchild,  &  E.  Clebsch  9892, 
TENN). 

tSc/rpus  arroi'/rens  Willd.— I;  ALL;  WM,  BWM,  LWM; 

(00998). 

[Scirpus  cyperinus  (L.)  Kunth  — S;  WHR;  RM; 
(01323), 

Scirpus  pendulus  MuhL— V;  OCB;  LWM;  (04903). 

5c/er/apouc/f/ora  MuhI.ex  Willd,  var.pouc;//oro— 
V;  WHR;  RB;  (05288). 

Selena  oligantha  Michx.— S;  WHR;  OH,  RO; 

(05154). 

Scleria  triglomerata  Michx,  — S;  HR;  FW,  OH; 

(05026). 
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DIOSCOREACEAE 

*Dioscorea  polystachya  Turczaninow — O;  OCB, 
WHR;BRIP,RIP;(05311). 

Dioscorea  vlllosa  L.—O;  ALL;  BRF,  RF;  (00608). 

IRIDACEAE 

*Belamcandachinensis  (L.)  DC— S;OCB,WHR;CG, 
PAS,  LAW;  (01 474). 

/m  cr/sfofa  SoL  ex  Alt.— L- HR;  RF;  (01 849). 

*/m  germanica  L.— R;  EHR;  RD;  (04376). 

iSisynnchium  albldum  Raf.~l;OCB,WHR;CG,CB, 
LKW,BDF,BDF,BO,RO;(01952). 

■fSisyrinchium  angustifolium  MilL— L' ALL;  BWM, 
WM,  PAS,  BRIP,  RIP;  (02200). 

JUNCACEAE 

iJuncus  acuminatus  Michx.— S;  EHR,  WHR;  FW, 

WM,BM,BWM;(01012VDB). 

Juncus  biftorw,  EIL— R;  EHR;WM;  (06296). 

tJuncuscor/oceusMackenzie— L-ALL;WM,  BWM, 
CS,  AS;  (05 164). 

jL/ncLy5deb/7;5Gray— R;  EHR;  WM;  (02339). 

iJuncus  diffusissimus  BuckL— R;WHR,  OCB;  RM, 

BWM;  (05291). 

Juncus  effusus  L.— I;  ALL;  RM,  WM,  BM,  BWM; 

(02844). 

Juncus  filipendulus  BuckL— R;  OCB;  LWM,  CG; 
(03246). 

7uncus/nrer;orWieg.— R;  WHR;  RB,DiS;  (05304). 

Juncus  marginatus  Rostk.— R;  EHR;  WM;  (02356). 

Juncus  repens  Michx.— R;  WHR;  RM;  (01  324). 

Juncus  sc/rpo;des  Lam.— R;  EHR;  WM;  (02777). 

Juncus  secundus  Beauv.  ex  Poir. — R;  WHR,  OCB; 
RB,CG;  (05287). 

Juncus  tenuis  Willd.— 0;  ALL;  PAS,  BWM,  WM,  BM; 

(03862). 

Juncus  torreyi  Coville— V;  OCB;  BWM;  (03690). 
Luzula  acuminata  Raf.  var.  carolinae  (S.  Wats.) 

Fern,— R;WHR;RF;(02139). 

f Luzula  ecliinata  (Small)  Hermann — L'  ALL;  RF, 
BRF;  (021 36). 

LEMNACEAE 

Lemna  minor  L.—O;  ALL;  FR  ST;  (01473). 

Spirodela  polynhiza  (L.)  Schleid.— S;  WHR;  FP; 
(03682). 

LILIACEAE 

Allium  canadense  L.  var.  canadense — I;  ALL;  RB, 

PAS,  CB,CG,RD;  (02321). 

Allium  cernuum  Roth— V;  OCB;  BO;  (00835). 

*iAllium  sativum  L— X;  OCB;  RD;  (A.  J.  Sharp,  A. 
Clebsch,E.Ciebsch40,TENN). 

iAIIium  tricoccum  Sol.  var  burdickii Hanes — R; 
WHR,  OCB;  RF,  BRF;  (00406). 

*Allium  vineale  L.— I;  OCB,  WHR;  RD,  PAS,  LAW; 

(02317). 

Amianthium  muscitoxicum  (Walt.)  Gray — R;WHR; 
RF,OH;(02117). 

*  Asparagus  officinalis  L.— S;  OCB,  WHR;  RD,  PAS; 
(04919). 

Camassia  scllloides  (Raf.)  Cory— S;OCB;  BRF,  BDF; 

(01793). 

Chamaelirium  luteum  (L.)  Gray — R;WHR;  OH; 

(03297). 

Erythronium  albidum  Nutt.— S;  OCB;  BRF,  LKW; 

(01662). 

Erythronium  americanum  Ker-Gawl  subsp. 
omer/conum— R;  WHR;  RF;(05908). 

Erythronium  americanum  Ker-Gawl  subsp. 

harpen  iW.YJolf)  Parks  and  Hardin— O;  ALL; 
RF,  BRF;  (04398). 

"Hemerocallisfulva  (L)  L.— I;ALL;RD,WM,ST,LAW; 

(02357), 

*/-/yoc/nt/io/c/esnonscf/pfa  (L.)Chouard — V;WHR; 
RD;(01740). 

-iHymenocallis  occidentalisU. ieConte)  Kunth — 
l;WHR;WM,RF;(01334). 

Wypoxis  hirsuta  (L.)  Coville— S;  OCB,  WHR;  CG, 
OH;  (01 950). 

A  Lilium  michiganense  Farw. — V;  WHR;  RF. 
Maianthemum  racemosum  (L.)  Link  subsp. 

racemo5um— 0;  ALL;  RR  BRF,  LKW;  (02029), 

*Muscari  neglectum  Guss.  ex  Ten. — I;  OCB;  CG, 
PAS;  (00338). 

*Narassus poeticus  L.— R;  WHR;  LAW;  (0042 1 ). 

*A  Narcissus  pseudonarcissus  L.—O;  ALL;  LAW,  RD, PAS. 

fNothoscordum  bivalve{L)  Britt.— S;OCB;CG,CB, 
LWM,  LKW,  BO;  (01 653). 

*Omlthogalum  umbellatum  L.— S;OCB;LAW,PAS, 
CG;(01942). 

Po/ygonarumb/florum(Wait.)EII,— 0;ALL;RF,BRF, 
LKW;  (01 91 6). 

Prosartes lanuginosa  (Michx.)  D.Don— V;WHR;RF; 

(02034). 

\Schoenolinon  croceum  (Michx.)  Wood. — X; 

OCB;  CG,  LWM;  (E.  Quarterman  52 1 8,  speci- 
men formerly  at  VDB,  now  apparently  lost). 

iTrillium  cuneatum  Raf— C;  ALL;  RF,  BRF,  LKW; 

(01934). 

Trillium  flexipes  Raf.— R; WHR;  RF;  (01  733). 

Tr/7//um  sessile  L.— I;  OCB;  LKW,  BDF,  BRF;  (01916). 



2366 BRIT.ORG/SIDA  21(4) 

iTrillium  stamineum  Harbison— I;  ALL;  RF,  BRF; 

(01805). 

Uvulana  grandiflora  Sm.— I;WHR;  RF;  (01 666). 

Uvularia  perfoliata  L— R;WHR;  RF;  (H,  R.  DeSelm 

s.n.JENN). 

Uvulana  sessilifolia  L.— R;  EHR;  FW  (06293). 

ORCHIDACEAE 

Cypripediam  parviflorum  Salisb,  var.  pubescens 

(Willd.)  Knight  --V;WHR;  RF;  (02030). 

Gooc/yeraputiescens  Willd.R.  Br. ex  Ait. f.—R;WHR; 

OH,  RF;  (01 485). 

Isotna  verticillata  Raf.— V;  EHR;  FW;  (02800). 

Platanthera  ciliaris  (L.)  Lindl.--V;  WHR;  RM  and 

associated  wet  woods;  (02745). 

P/«fonf/ierac/a\/e//oro(Michx.)Luer— R;WHR;AS, 

RM;  (00957). 

Platanthera  flam  (L.)  Lindl.  var.  f/oi/o— V;  EHR;  FW; 

(06283). 

Platanthera  peranioena  (Gray)  Gray — V;  OCB 
BWM;  (03868). 

Spiranthes  cernua  (L.)  Rich.— R;  WHR;  PAS,  RD 

(06880). 

Spiranthes  lacera  (Raf.)  Raf.  vat. gracilis  (Bigelow) 

Luer— S;  OCB,  WHR;  CB,  RB;  (02880). 

Spiranthes  vernalis  Engelm.&  Gray— V;  EHR;WM; 

(04943). 

Tipularia  discolor  (Pursh)  Nutt.— I;  ALL;  RF,  BRF; 

(02801). 

POACEAE 

*Agrostis  gigcmtea  Roth— R;  OCB;  WM;  (06276). 

Agrostis  hyemalis  (Walt.)  B.  S.  R— R;  EHR;  WM, 

(02348). 

Agrostis perennens (Wait)  fuckerman — l;ALL;OH, 

FW,BDF;  (03669). 

Alopecurus  carolinianus  Wait.--R;  OCB;  BWM, 

(02206). 

Andropogon  gerardii  Vitman— 5;  WHR;  RB,  RO, 

(03684). 

Andropogon  gyrans  Ashe  — R;  WHR;  RB,  RM 

(05677). 

Andropogon  ternanus  Michx.--  R;  WHR;  RB 

(05676). 

Andropogon  virginicus  L.— C;  ALL;  PAS,  RB,  RD 
(06884). 

Anstida  longespica  Poir.— R;  WHR;  DIS;  (06799). 

Aristida  oligantha  Michx.  -  R;  OCB,  WHR;  CB,  RB; 

(02890). 

'Arthraxon  hispidus  (Thunb.)  Makino— R;  EHR; 
WM,FW;(04195). 

iArundinaria  gigantea  (Walt.)  Chapm. — 0;  ALL; 
BRIRRIR  BRF,  RF,FW;  (00250). 

Brachyelytrum  erectum  (Schreb.  ex  Spreng.) 

Beauv.—I;WHR;RF;  (02848). 

*eromu5CommufafusSchrad.— l;OCB,WHR;PAS, 

RD;  (02207). 

Bromus  pubescens  Muhl.  ex  Willd.— I;  WHR,  RF; 

(06413). 

*Bromus  racemosus  L— V;OCB,  EHR;(01943). 

*Bromus  stenlis  L.— V;  OCB;  CG,  PAS;  (02044). 

*eromu5fecro«;mL.— I;OCB;RD,PA5,CG;(04457). 

Chasmanthium  latifolium  (Michx.)  Yates— i;WHR, 

OCB;RFRIP,BRIPLKW;(01482). 

Chasmanthium  laxum  (L.)  Yates— R;EHR;FW,WM; 

(02776). 

Chasmanthium  sessiliflorum  (Poir.)  Yates — l;OCB, 

WHR;  LKW,  OH;  (00787). 

Cinna  arundinacea  L— S;  WHR;  RF;  (01532). 

"Cynodon  dactylon  (L.)  Pers.— 0;  ALL;  PAS,  LAW, 
RD,D!S;  (05397). 

*Dactylis  giomerata  L.— 0;  ALL;  PAS,  RD;  (02096). 

Danthonia  splcata  (L.)  Beauv.  ex  Roemer  &  J.  A. 

Schultes— l;HR;OH,(02257). 

Dichanthelium  acuminatum  (Sw.)  Gould  &  C.  A. 

Clark  var.  acuminatum^R;  OCB;  BWM; 

(02210). 

Dichanthelium  acuminatum  (Sw.)  Gould  &  C.  A. 

Clark  var.//nc//ie/men  (Nash)  Beetle— S; WHR; 

RB;  (03663). 

Dichanthelium  boscii  (Poir.)  Gould  &  C.A.Clark — 

I;  HR;  OH,  RE;  (03759). 

-\ Dichanthelium  commutatum  (J.  A.  Schultes) 

Gould— I;  ALL;  BRF  RF;  (H.  R.  DeSelm  1654, 
TENN). 

Dichanthelium  depauperatum  (Muhl.)  Gould — S; 
WHR;  RB,  OH;  (023 18). 

Dichanthelium  dichotomuni  (L.)  Gould — 0;  HR; 

OH,  FW;  (05276). 

Dichanthelium  laxiflorum  (Lam.)  Gould — 0;  ALL; 

BDF,  LKW,  BRF,  RF;  (00762  VDB). 

Dichanthelium  malacophyllum  (Nash)  Gould — I; 

OCB;  CG,  CB,  BDF;  (00646  VDB). 

Dichanthelium  niicrocarpon  (Muhl.  ex  Ell.) 

Mohienbrock— I;  ALL;  WM,  RM,  BWM,  FW; 

(00788  VDB). 

Dichanthelium  sphaerocarpon  (Ell.)  Gould  var. 

isophyllurri  (Scribn.)  Gould  8j  C.A.Clark — S; 
WHR;  RB;  (03654). 

Dichanthelium  scoparium  (Lam.)  Gould — S;  HR; 
WM,RM,FW;(04183). 
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*Digitana  cilians  (Retz.)  Koel.^l;  OCB,  WHR;  DIS, 
CRP,  LAW,  RD,  GB,  CG;  (02729  VDB). 

*Digitana  sanguinalis  (L.)  Scop —I;  OCB;  PAS,  RD; 
(05264). 

*Digitona  violascens  Link— V; WHR;  DIS,  (06798). 

*Echinochloacoiona  (L.)  Link— l;OCB;BWM,LWM; 

(04081). 

*Echinochloa  crusgalll  (L.)  Beauv.— 5;  WHR;  GB, 
DiS;  (02730). 

■\Echinochloa  muricata  (Beauv.)   Fern.  var. 

mur/cofo— I;  ALL;  WM,  BWM,  BM,  RM;  (04077). 

*f/eus/ne /nd/ca  (L.)  Gaertn.— I, OCB;  DIS.CRR  RD; 

(04176). 

fElymusglabriflorus  (Vasey  ex  L.H.Dewey)  Scribn. 

&Ball— R;WHR;RD;(05313). 

Elymus  hystrix  L.— 0;  OCB,  WHR;  BDF,  BRF,  BRiR 
LKW,RF,  RIP;  (00947). 

©Elymus  macgregorii  R.  Brooks  &  J.J.N.  Camp- 

bell—I;  WHR,  OCB;  RIR  BRIP;  (02320);  [Camp- 
bell 2000]. 

iElymus  riparius  Wieg.— I;  WHR,  OCB;  RF,  BRIP, 
(00946). 

iElymus  villosus  Muhi.  ex  Willd.— 0;  OCB,  WHR 
BDF,  BO,  LKW,RO;  (00651). 

f/ymuswrg/n/cusL- I;WHR,0CB;R1P,BRIPRF,RD 
PAS;  (05298). 

*Eragrostis  cilianensis  (All.)  Vign  ex  Janchen— S 
OCB;  DIS,  CRP  RD;  (041 77). 

*Eragrostis  curvula  (Schrad.)  Nees— S;  OCB;  RD, 
(06271). 

EragrostisfrankiiCAMeyexSleud. — R;OCB;CG, 
(04104). 

Eragrostispectinacea  (Michx.)  Nees  ex  Steud.— I 
OCB;  PAS,  CRRRD;  (05267). 

Eragrostis  spectabilis  (Pursh.)  Steud.--5;  HR;  RB, 
(04188). 

*Festuca  arundinacea  Schreb.— C;  ALL;  PAS,  DIS, 

LAW,  RD;  (022 11). 

iFestucasubverticillata  (Pers.)  Alexeev.— I;WHR 
RF;(02185). 

G/ycena sfr/ora  (Lam.)  A.S.Hitchcock— 1;WHR;CS 
AS,  ST,  WM;  (02024). 

*Hordeum  pusiltum  Nutt.— I;  ALL;  DIS,  RD,  PAS 

(02143). 

*iHordeum  vulgare  L.— V; OCB;  RD; (R.  Krai  6489 1 
VDB). 

Leersia  oryzoides  (L.)  Sw.— I;  ALL;  BM,  BWM,  RM 
WM,FW;  (03527). 

iLeersia  virginica  Willd.— 0;  ALL;  BRip  RIRGB,  ST; 
BWM,  WM;  (02978). 

*Lolium  perenne  L.  subsp.  multiflorum  (Lam.) 

Husnot.— I;  ALL;  DIS,  RD,  PAS;  (02 1 97). 

Melica  mutica  Walt.— O;  ALL;  BRR  BDR  RF,  BO,  RO; 

(00610). 

*Microstegium  vimineum  (Trin.)  A.  Camus — F; 
ALL;  RF,  BRF,  BDF,  DIS,  RD,  ST  BM,  BWM,  FW; 

(05468). 

*Mi5canthus  sinensis  Anderss.— R;  WHR;  PAS; 

(06327). 

/Wuh/enberg/asc/7re6enJ.RGmel— l;WHR,OCB; 
OH,  RO,CG,  PAS;  (05646). 

/VIuWenberg/fl5obo///era(Muhl.)Trin.— R;WHR;RF; 

(02847). 

A/fu/i/enberg/o  5y/vaf/caTorr.ex  Gray— S;  WHR;  RF; 

(05148). 

Pon/cum  onceps  Michx.— O;ALL;RB,PAS;(03655). 

A  Pamcum  capillare  L.— S;  OCB;  CRP 

Panicum  dichotomiflorum  Michx.— I;  ALL;  BWM, 

WM,BM,  RM,GB,DIS;(04186). 

Panicum  flexile  (Gattinger)  Scribn.— I;  OCB;  CG, 

CB,  BO,  PAS;  (041 01). 

Panicum  philadelphicum  Bernh. subsp. gattingen 

(Nash)  Freckmann  &  Leiong— l;OCB;CG,CB, 
BO,  RD;  (05652). 

Panicum  rigidulum  Bosc.ex  Nees  var.  pubescens 

(Vasey)  Leiong— V;  WHR;  RM;  (02748). 

Panicum  ngidulum  Bosc.ex  Nees  vat.ngidulum— 
l;OCB,WHR;BWM,WM,(03856). 

Panicum  verrucosum  Muhl.— R;HR;WM;  (04073). 

Panicum  virgatum  L.— R;  OCB;  RD,  DIS;  (06272). 

*Pospa/umd/7aforumPoir.— 0;ALL;DIS,PAS,LAW; 

(04174). 

iPaspalum  distichum  L.— X;  OCB;  river  bottom; 
(L.S.TreanorJr.s.n.,TENN). 

Pospo/um  flu/tans  (Ell.)  Kunth.—V;WHR;WM,  RM; 
(04086). 

Paspalum  laeve  Michx.  vacpilosum  Scribn.— R; 
EHR,  OCB;  WM,  LWM;  (0502 1). 

*Paspalum  umllei  Steud.— V;  WHR;  RD;  (06774). 

*Phleum  pretense  L.— S;  OCB;  PAS,  RD;  (0541 1 ). 

*Poa  annua  L.— 0;  ALL;  DIS,  PAS,  LAW,  RD;  (04403). 

Poa  autumnalis  Muhl.  ex  Fll.— I;  HR;  RF;  (02085 VDB). 

*Poa  compressa  L.— R;  OCB;  PAS;  (04953). 

*Poa  pmtensis  L.— 0;  ALL;  DIS,  PAS,  LAW,  RD; 

(04450). 

Poa  sylvestns  Gray— 1;  HR;  RF,  RO;  (01 930). 
*Poa  tnvialis  L.— V;WHR;CS;  (02095  VDB). 

Saccharum  alopecuroidum  (L.)  NutL— 0;  ALL; 
PAS,RB,RD;(04109). 
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Saccharum  baldwinii  Spreng.— V;  WHR;  RM; 
(01326). 

Saccharum giganteum  (Walt.)  Pers."-R;EHR;WM, 
RB;(04197). 

Schizachyrium  scoparium  (Michx.)  Nash  var. 

d/Vergens  (Hack)  Gould— R; WHR; RB;  (02864). 

Schizachyrium  scoparium  (Michx.)  Nash  var. 

scoparium— \:  HR;  RB,  OH,  RO;  (03649). 

*iSecale  cereale  L.— S;  OCB;  CG,  RD;  (02209). 

*Setaria  faberi  Herrm.— 0;OCB;CRR  DIS,  PAS,  RD; 
(05413). 

Setaria parviflora  (Poir.)  Kerguelen— 0;ALL;BWM, 

WM,  PAS,  RD,RB;  (02733  VDB). 

*tSerano  viridis  (L,)  Beauv.  var,  major  (Gaudin) 
Pospichal— R;  OCB;  CRP;  (H.R.  DeSelm  1 652, 
TENN). 

*Setaria  viridis  (L.)  Beauv. var.  w>/d/s—l;OCB;CRR 
DIS,  PAS,  RD;  (05266). 

Sorghastrum  nutans  (L.)  Nash— R;  WHR;  RB; 
(02916). 

"Sorghum  halapense  (L)  Pers  — F;  ALL;  DIS,  PAS, 
CRRRD;  (00776). 

Sphenopholis  intermedia  (Rydb.)  Rydb.— R;  EHR; 
FW;(02101). 

Sphenopholis  nitida  (Biehler)  Scribn.— I;  ALL;  BRF, 
LKW.RF;  (03251). 

Sporobolus  dandestinus  (Biehler)  A.  S,  Hitchc — 

5;OCB;CG,CB;(05649). 

Sporobolus   compositus    (Poir.)    Merr.    var. 

compositus^R:  OCB;  CG;  (05487). 

Sporobolus  vaginiflorus  (Torr.  ex  Gray)  Wood— I; 
OCB;CG,CB;(04103). 

Tridens  flavus  (L.)  A.  S.  Hitchc.  van  flavus—^O,  ALL; 
RB,  PAS,  LWM,RD;  (04169). 

"Vulpia  myuros  (L.)  K.  C.  GmeL  — R;  WHR;  RB; 
(4920). 

Vulpia  octoflora  (Walt.)  Rydb.  var.  glauca  (Nutt.) 

Fern.— R;  WHR;  RB;  (00587). 

PONTEDERIACEAE 

"A  Eichhornia  crassipes  (Mart.)  Solms— R;  OCB, 
WHR;  FR  observed  in  two  separate  ponds 

over  the  course  of  two  or  three  years  but 

plants  were  not  seen  in  either  pond  in  2004. 

Heteranthera  dubia  (Jacq.)  MacM.— R;  OCB;  RIV, 
swift  shallows;  (035 17). 

Heteranthera  reniformis  Ruiz  &  Pavon— V;  OCB; 

BM;  (03528). 

POTOMOGETONACEAE 

Potomogeton  diversifolius  Raf.— R;  WHR,  RM; 
(02752). 

Potomogeton  foliosus  Raf.  subsp.  foliosus—R; 
OCB;  BM;  (03523), 

Potomogeton  nodosus  Poir.— V;  OCB;  RIV,  swift 
shallows;  (03520). 

SMILACACEAE 

tSm/7axbono-noxL.— F;OCB,WHR;BDF,LKW,CG, 
BRIRRIR  BO,  RO;  (00208). 

Smilax  glauca  Walt.— I;  ALL;  OH,  RB,  FW,  BDF; 

(00022). 

SfT)/7ox/iuger/ (Small)  J.B.Norton  ex  Rennell— S; 
WHR,  OCB;  RE,  LKW;  (00604). 

5;7);7ax  lasioneura  Hook,— S;  WHR,  OCB;  OH,  RF, 

BDF,  PAS;  (01472). 

Smilax  rotundifolia  L.— 0;  ALL;  OH,  FW,  BDF; 

(00200). 

■\Smilax  tamnoides  L.— I;  WHR,  OCB;  RE,  BRR  RIR 
BRIP;(00162). 

SPARGANIACEAE 

Sparganium  americanum  Nutt,— R;  WHR;  RM; 

(03782), 

TYPHACEAE 

Typhaangustifolia  L,— V;WHR;RD,roadside  ditch; 

(00995). 

Typha  lati  folia  L.— I;  ALL;RM,  BM,  BWM,  FP;  (03693). 

XYRIDACEAE 

Xyris  laxifolia  Mart  var  iridifolia  (Chapman) 

Krai,— V;FHR;WM;  (06298), 

ANGIOSPERMS:  DICOTS 

ACANTHACEAE 

Justicia  americana  (L)  Vahl— 1;  OCB;  RIV,  GB; 

(03519), 

Ruellia  caroliniensis  (J,  F  GmeL)  Steud.— I;  WHR; 
RB,RD;  (00992). 

/?ue///o/iurn/7/5  Nutt.— S;  OCB; CG,CB;  (00784). 

/?ue///osfrepen5L.— S;OCB;LKW,BDF,CG;(04091). 

ACERACEAE 

/^cerboz-bofurnMichx.— S;  WHR;  RF;  (05277), 

Acer  negundo  L.— I;  ALL;  BRIR  RIR  FW;  (00142 MT5U). 

Acer  nigrum  Michx.  f,— I;  WHR,  OCB;  RF,  BRE; 

(01922). 

Acer  rubrum  L.  var.  trilobum  Torr.  &  Gray  ex  K. 

Koch— 0;  ALL;  OH,  FW,  RM,  RD;  (00826). 

Acer  sacchannum  L,— 0;  OCB;  BRIR  BM;  (053 1 9), 

t/Acersocc/iarum  Marsh.— C;ALL;RFBRE;(04499); 

[including  both  var.  saccharum  and  var. 
schneckii  Rehd.]. 
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AMARANTHACEAE 

*Achyranthes  japonica    (Miq.)    Nakai    var. 

/ioc/i//bens/sHonda— R;OCB;BRIP;(06419). 

Amaranthus  hybridus  L— I;  OCB;  CRP,  DIS,  RD; 
(03746). 

*  Amaranthus  palmeri  5.  Wats.— 5;  OCB;  CRR  DIS, 
RD;(04175). 

*Amaranthus  powellii  5.  Wats.— R;  OCB;  CRP; 

(05273). 

*Amaranthus  spinosus  L.— 0;  ALL;  PAS,  DIS; 
(02714). 

ANACARDIACEAE 

iRhus  aromatica  Ait.— I;  OCB;  LKW,  CG,  CB,  BO, 

BDF;(01970). 

Rhuscopallinum  L.  var. /Gf//o//a  Engl. — 0;ALL;RB, 
OH,  BDF,  PAS,  RD;  (03664). 

iRhus  glabra  L.— 0;  ALL;  PAS,  RD;  (03672). 

/?/ius/i/rfo(L.)5udworth— S;OCB,WHR;BRF,PAS, 

RD;  (03983). 

Toxicodendron  radicans  (L)  Kuntze — C;  ALL;  OH, 

BDF,  RF  BRF  FW,  BRIR  RIP;  (03675). 

ANNONACEAE 

Asimina  triloba  (L.)  Dunal— F;  ALL;  RR  BRF  BRIR 

RIP;  (00401). 

APIACEAE 

Angelica  venenosa(Greenway)  Fern,— l;WHR;RB; 

(00976). 

nCorumcarw'L— V;OCB;RD; (R.Krai  64893,VDB). 

fChaeropliyllum  procumbens  {i)Cidntz. — l;OCB; 
BRF,  RF;  (05839). 

iChaerophyllum  tainturieri  Hook — 0;  ALL;  PAS, 
RD,  DIS;  (0231 6). 

Cicuta  maculata  L.— R;OCB;  BWM;  (02835). 

*Conium  maculatum  L— I;  OCB;  DIS,  PAS,  CRR 

BWM,  BRIR;  (04501). 

Cryptotaenia  canadensis  (L.)  DC— I;  ALL;  RR  BRF 
(00943). 

*Daucus  carota  L.— F;  ALL;  PAS.  DIS,  RD.  RB 

(03656). 

Erigenia  bulbosa  (Michx.)  Nutt.— S;  WHR;  RF 
(01634). 

Eryngium  prostratum  Nutt.  ex  DC— V;  EHR;WM 
(02791). 

iErynglunn  yuccifolium  Michx,— V;  WHR;  RB;  (R 
Carter  &T. Smith  31 33, VDB). 

Osmorhiza  claytonii  (Michx.)  C  B.Clarke — I;  ALL, 
RF,  BRF,  LKW;  (00436). 

Osmorhiza  longistylis  (Torn)  DC— S;  WHR,  OCB 
RR  LKW;  (04911). 

Oxypolis rigidioril.)  Raf.— S;WHR,OCB;AS,CS,ST, 
WM,  BWM;  (01 184). 

*iPastinaca  sativa  L.— R;OCB;  PAS,  RD;  (04942). 
Perideridia    americana    (Nutt.    ex     DC.) 

Reichenb.— V;  OCB;  LKW;  (021 1 2). 

-fPtilimniunn  capillaceum  (Michx.)  Raf. — S;  EHR, 
OCB;WM,BM;  (02774). 

Sanicula  canadensis  Lvdr.canadensis — 0;ALL;RF 

BRF  BDF;  (00945). 

Sanicula  odorata  (Raf.)  K.  M,  Pryer  &  L.  R. 

Phillippe— l;WHR;RF;(00934). 

Sanicula  smollii  Bickn.— R;  WHR;  OH;  (02849). 

Sanicula  trifoliata  Bickn.— S;  WHR,  OCB;  RR  BRF; 

(02728). 

iThaspium  trifoliatum  (L.)  Gray  var.  aureum 

Britt.— 0;  WHR;  RRRO;  (02684). 

*7"or/7/s  orv/ens/s(Hud5.)  Link— S;OCB;  DIS,  PAS.CG; 

(03704). 

iZizia  aurea  (L.)  W.  D.  J.  Koch— S;  WHR;  RIP; 

(02130). 

APOCYNACEAE 

Amsonia      tabernaemontana     Walt.      var. 

fofaemaemonfono— V;WHR;  RF;  (0491 2). 

/lpocynumcannofc)/num  L— I;  ALL;  WM,  BWM,  RD; 

(00983), 

Trachelospermum  difforme  (Wall.)  Gray — V;WHR; 

WM;  (04000), 

*Vinca  major  L.— R;  OCB;  RD,  BDF;  (01  788). 

*V/nco  m/nor  L.—S;OCB,  WHR;  LAW,  LAW;  (01 632). 

AQUIFOLIACEAE 

illex  decidua  Walt.— S;  OCB;  BDR  RD;  (06793). 

//ex/ong/pesChapmanexTrel.— R;WHR,OCB;OH, 
LKW;  (02871). 

Ilexopaca  Ait.— S;  WHR,  OCB;  OH,  BDF;  (00282). 

Ilex  verticlllata  (L.)  Gray— R;  EHR;  FW;  (00555). 

ARALIACEAE 

Aralia  racemosa  L.— V;WHR;  RF;  (01 269). 

Aralia  spinosa  L.— I;  ALL;  RR  BRR  OH;  (00961 ). 

*A  Hedera  helix  L.— R;  OCB;  LAW,  UT. 

Panax  quinquefolius  L.— S;  ALL;  RR  BRR  LKW; 

(00933). 

ARISTOLOCHIACEAE 

Anstolochia  serpentaria  L.— I;WHR;  RF;  (02824). 

■fAristolochia  tomentosa  Sims— I;  OCB;  BRIP; 

(03184). 

Asarum  canadense  L.— 0;  ALL;  RR  BRF;  (01 736). 

ASCLEPIADACEAE 

Asclepias  amplexicaulis  Sm.— R;WHR;  RB;  (03661 ). 
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Asclepias  exaltata  L,— V;  WHR;  RF;  (02268), 

Asclepias  incarnata  L.  subsp.  incarnata — I;  ALL; 

WM,BWM,RM,BM;  (03859). 

Asclepias  quadnfolia  Jacq.— R;  WHR;  RF;  (02 1 29). 

Asclepias  synaca  L.— 0;  OCB;  PAS,  BRIR  RD; 

(03671). 

Asclepias  tuberosa  L.  subsp.  interior  Woods. — 0; 

ALL;PAS,RD,RB;(04918). 

Asclepias  variegaia  L.— S;WHR;RB,OH;  (02249). 

Asclepias  verticillata  L.— V;  WHR;  RO;  (05 1 58). 

Asclepias  viridiflora  Raf,— R;OCB;CG,CB;(0371 5). 

Asclepias  viridis  Walt.— R;  OCB;  CG,  PAS;  (02 1 08). 

Cynanchum  laeve  (Michx.)  Pers.— L'  OCB,  WHR; 
DIS,BRIRRD;(03514). 

Matelea  caroliniensis  (Jacq.)  Woods.-  I;WHR;  RF, 

RO;  (02323). 

iMatelea  gonocarpos  (Walt.)  Shinners— I;  OCB, 

WHR;  LKW,  BDF,  BO,  RO;  (00657), 

ASTERACEAE 

Achillea  millefolium  L.— 0;  ALL;  PAS,  DIS,  RB,  RD, 

(02138). 

-fAgeratina  altissima  (L.)  King  &  H.  E.  Robins. — I; 
OCB,  WHR;  RF,  BRF,  BDF,  DIS,  RD;  (04066). 

Ambrosia  artemisiifolia  L— F;  ALL;  DIS,  RB,CG,  PAS, 

CRP,  RD;  (04068). 

/^mbros/o6/denfarcjMichx.—R;WHR;RB;  (02739). 

Ambrosia  trifida  L.— 0;  OCB,  WHR;  BRIR  RIR  DIS, 

RD,  PAS;  (04067). 

Amphiachyris  dracunculoides  (DC)  Nutt.  — S;OCB; 

CG,CB,  PAS;  (04099). 

iAntennaria  plantaginifolia  (L.)  Richards. — O; 

ALL;  OH,  BDF,  LKW;  (01  71  5  APSC). 

/^nrennaraso//for/oRydb.— S;WHR;OH;(01874). 

*Anthemis  cotula  L~R; OCB; PAS;  (04952). 

Mrcr/umm/nusBeinh.— S;OCB;DIS,PAS;(06432). 

Arnoglossum  arnplicifolium  (L.)  H.  E.  Robins.-  I; 

WHR;  RF,  RIP;  (03872). 

fArnoglossum  muehlenbergii  (Schultz-Bip.)  H.  E. 

Robins.— R;  WHR;  RF;  (00950). 

'Artemisia  aiviua  L.— 0;  OCB;  DIS,  RD,  PAS,  CG; 
(04093). 

fAstranthium  integrifolium  (Michx.)  Nutt.  subsp. 

integrifolium—S:  OCB;  CG,  CB,  LKW;  (01  773). 

*Baccharis  iialimifolia  L.— V;  EHR;  FW,  DIS;  (04202). 

Bidens  anstosa  (Michx.)  Britt.— I;  WHR;  WM,  RM; 

(01517). 

Bidens  bipinnata  L.— I;  OCB;  CG,  LKW,  BDR  DIS; 

(02887). 

■\Bidens  cernua  L.— S;OCB;  BWM;  (04088). 

Bidens  frondosa  L.— S;  OCB;  BWM,  DIS;  (05467). 

Boltonia  asteroides  (L.)  L'Her—R;  EHR;  WM; 
(04190). 

Brickellia  eupatorioides  (L.)  Shinners — V;OCB;CG, 

CB;  (04097). 

*Carduus  nufonsL.—F;ALL;DIS,PAS,RD,CG;(02041). 

*Centaurea  biebersteinii  DC— R;  OCB;  RD;  (D, 

SunbrinkCENMA4-65MM5-5/21/98,TENN), 

*Cenfa(ireac)WK;sL.—R;OCB;CRR  PAS;  (02047). 

C/irysops/smor;ono(L,)  Ell.— S;WHR;OH;(02898). 

Chrysopsis  pilosa  Nutt.— R;WHR;  RB;  (02842). 

*Ciciiorium  intybus  L.— I;  OCB;  RD,  PAS,  DIS; 
(06438). 

iCirsium  altissimum  (L.)  Hill  — I;  WHR;  RIR  RF; 

(01250), 

Cirsium  discolor  (Muhl.  ex  Willd.)  Spreng.-  0; 

OCB,  WHR;  PAS,  RB,  RD;  (05402). 

Cirsium  muticum  Michx.— V; WHR;  RB;  (01 301). 

*iCnicus  benedictus  L.— X;OCB;alfalfa  field;(T.T. 
Jackson  20432, TENN). 

Conoclinium  coelesdnum  (L.)  DC. — 0;  ALL;  WM, 

BWM,  PAS,  RD;  (03857). 

Conyza  canadensis  a.)  Cionq.var. canadensis — I; 

ALL;  DIS,  PAS,  RD;  (01 191). 

Conyza  canadensis  (L.)  Cronq.  var.  pu5//fa  (Nutt.) 

Cronq.—R;WHR;RB;  (02858). 

Coreopsis  lanceolata  L. — V;  OCB;  highway 

roadcut;  (02208  EKU). 

Coreopsis  mo/wWalt.— 0;WHR;OH,  RB;  (00033). 

Coreopsis  tinctoria  Nutt,— R;  WHR,  OCB;  RD,  PAS; 

(00931). 

Coreopsis  triptens  L.— I;  WHR;  RB;  (01 183). 

Xrepis  pulchra  L.— R;  OCB;  CG;  (03240). 

Doellingeria  infirma  (Michx.)  Greene — R;  WHR; 

OH;  (02905). 

Doellingeria  umbellata  (P.  Mill.)   Nees  var. 

um6e//oto— R;  WHR;  RM,WM;  (02747). 

*Eclipta  prostrata  (L.)  L,--  - 1;  ALL;  BWM,  WM,  GB; 
(02761). 

Elephantopus  carolinianus  Raeusch.— I;ALL;BDF, 

OH,PAS,RD;(01258VDB). 

Elephantopus  tomentosus  L.— S;  WHR;  OH; 

(02746). 

Erechtites  hieraciifolia  (L.)  Raf,  ex  DC— I;  ALL;  RB, 

OH,  DIS,  RD;  (04205). 

Engeron  annuus  (L.)  Pers.— I;  OCB,  WHR;  PAS,  RD; 
(02453). 

Engeron  philadelphicus  L—0;V\/m,OCQ:PASMD; 

(01811). 

iErigeron  pulchellus  Michx.— S; WHR;  OH,  RF,  RO; 

(00119). 
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©iErigeron  srrigosus  Muh\.exW\\\ci.yat.calcicola 

J,  Allison— S;  OCB;  CG;  (03647)  [Allison  and 

Stevens  2001], 

Erigeron  strigosus  Muhl.  ex  Willd.  var.  strigosus — 
0;  ALL;  PAS,  RB,RD;  (00783). 

Eupatorium  album  L,  var.  a/bum— R;WHR;  RB; 
(02828). 

fupafor/um  o/f/5s/mumL.—R;OCB;CG,CB;(04098), 

Eupatorium  capillifolium  (Lam.)  Small — I;  ALL; 
PAS,  RD.DIS;  (04200). 

iEupatonum  fistulosum  Barratt— I;  WHR,  OCB; 
WM.BWM;  (02837). 

£upafOf/um /iyssop/fo//umL— l;WHR,OCB;RB,CB; 
(02891). 

fupafonumperfo/wtum  L— I; ALL;WM,BWM,RM, 
BM;  (03853). 

Eupatorium  pilosum  Walt.— R;  EHR;  FW;  (05029). 

Eupatorium  X  pinnatifidum  Ell.— V;  EHR;WM, FW; 
(04199). 

fupofor/umpurpureumL— S;  WHR;  RF;  (00948). 

Eupatorium  rotundifolium  L.  var.  ovatum  (Big- 
elow)  Torn— 0;  HR;  RB,  OH,WM;  (03737). 

fupofonumserof/numMichx,- l;OCB,WHR;PAS, 
DIS;(01316). 

Eupatorium  sessilifolium  L.— S;  WHR;  OH,  RF; 
(01094). 

Eurybia  hervispherica  (Alexander)  Nesom — I; 
WHR;RB,OH;(01137). 

F/e/5c/imar)n/o/ncamata(Walt.)  King  &  H.E.Rob- 

ins.—I;  OCB;  BDR  LKW;  (041  70). 

*Galinsoga  guadriradiata  Cav.— R;  OCB;  RD; 

(00647). 

Gamochaeta  purpurea  (L.)  Cabrera— I;  ALL;  PAS, 
RB,  OH,  BDRRD;  (02066). 

GrindelialanceolataNun.var.ianceolata — R;OCB; 

CG,CB;  (02687). 

/-/e/en/umamofum(Raf.)  H.  Rock— 0;  ALL;  PAS, CG, 

RD;  (03706). 

tHe/en/umoufL/mna/eL- S;OCB,EHR;LWM,WM: 

(04193). 

Helenium  flexuosum  Raf.— 5;  HR;  WM;  (00001 ). 

Heliarnhus  angustifolius  L.— S;  EHR;WM;  (041 98). 

*Helianthus  annuus  L.— V;  OCB;  RD;  (05420). 

Helianthus  atrorubens  L.— I;WHR;  RB,OH;  (0 1  389). 

Helianthus    decapetalus    L,— R;    WHR;    RF; 
(01093a,b). 

He//onf/iuseggerf/7Small— R;WHR;RB;(02851). 

He//anf/ius  rt/rsutus  Raf.— I;WHR;RB,OH;(011 39). 

Heliantlius  microcephalus  Torr.  &  Gray— I;  WHR; 
RB,  OH;  (01  305). 

Helianthus  silphioides  Nutt.— R;WHR;  RB;  (03755) 

He//onf/iu5  5rrumosusL.— V;WHR;RF,RD;(03871). 

tf^e//onr/iusfuberosusL.— 0;OCB,WHR;BRIRRIP; 

(01034). 

Heliopsis  heliantlioides  (L.)  Sweet— I;  WHR;  RF; 
(04933), 

Hieracium  gronovii  L.— I;  WHR;  OH,  RB;  (02903). 

*Hypochaeris  radicata  L.— R; WHR;  PAS;  (03756). 
*lva  annua  L— S;  OCB;  BWM;  (05462). 

iKrigia  biflora  (Walt.)  Blake— 0;  WHR;  OH; 
(00289). 

iKrigia  caespitosa  (Raf.)  Chambers— I;  ALL;  CRR 
DIS,BWM,GB,WM,CG;(02214). 

Krigia  dandelion  (L.)  Nutt.— R;  EHR;WM;  (02056). 

■fLactuca  canadensis  L.— 0;  ALL;  PAS,  RB,  RD; 

(03665). 

Lactuca  fioridana  (L.)  Gaertn.— I;WHR;  RR RIR  RD; 

(02917). 

*Lactuca  saligna  L— R;  OCB;  RD;  (06280). 

*Lactuca  serriola  L— l;OCB;  RD,  PAS,  DIS;  (03674). 

*Leucanthemum  vulgare  Lam. — 0;  ALL;  PAS,  RD, 
CG,CB,DIS;(01772). 

Uatris  spicata  (L.)  Willd.  var.  sp/cara— S;  WHR;  RB; 

(02841). 
L/afTOSQL/orru/osaMichx.— S;WHR;RB;(01522). 
^Matricaria  discoidea  DC— V;  OCB;  CRR;  (01670 VDB). 

Mikania  scandens  (L.)  Willd.— R;  EHR,  FW,  WM; 

(04187). 

Pacl<era  anonyma  (Wood)  W.  A.  Weber  &  A. 

Love— 0;  ALL;  RB,  CG,  CB,  PAS;  (02065). 

iPacl<era  glabella  (Poir)  C.  Jeffrey— I;  ALL,  BWM, 
WM,CS,  CRR  RD;  (02097). 

Packera  obovata  (Muhl.  ex  Willd.)  W.  A.  Weber  & 

A.  Love— I;  WHR,  OCB;  OH,  RO,  LKW,  BO; 

(00456). 

Parthenium  integnfolium  i.  var.  integrifolium — I; 
WHR;  RB;  (0231 5). 

Pluchea  camphorata  (L.)  DC— S;  ALL; WM,  BWM; 

(04082). 

iPolymnia  canadensis  L.— I;0CB,WHR;  LKW,  BDF 

BO,  RFRO;(02713). 

Prenonf/iesa/r;ss/maL.—l;WHR;RF;  (01479). 

Pseudognaphalium  obtusifolium  (L.)  Hilliard  & 

Burtt— S;WHR;RB;(01182). 

Pyrrhopappus  carolinianus  (Walt.)  DC. — I;  ALL; 
BWM,WM,PAS,RB;(05163). 

Ratibida  pinnata  (Vent.)  Barnh.— R;  OCB;  rocky 
PAS;  (04898). 
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Rudbeckia  fulgida  Ait.  var.  fulgida—R;  WHR;  RB; 
(01048). 

tRL/c/bec/c/a/u/g/c/aAit.var.(jm5ro5a(C.L.Boynton 

&  Beadle)  Cronq.—R;  WHR;  CS,  ST;  (06787). 

Rudbeckia  hirta  L.  var.  hirta—0;  ALL;  RB,  OH,  RD, 
PAS;  (00982  VDB), 

Rudbeckia  hirta  i.vat. pulchernma  Farw.— I;0CB; 

PAS,  RD;  (002 10). 

Rudbeckia  laciniata  L.  var.  laaniata—l;  WHR;  RF, 
CS;(01053). 

iRudbeckia  triloba  L.— 0;  OCB;  CG,  CB,  BDF  PAS, 

RD;  (00779). 

Sericocarpus  lirvfolius  (L.)  B.  S.  P— S; WHR; RB,  OH; 
(01390). 

Silphium  astenscus  L.var.osfer/scus— l;WHR;OH, 
RB.RF;  (03752). 

tS;7p/7/ummo/ir//Small— S;  WHR;  RB;  (00922). 

Silphium  perfoliatum  L.— S;  OCB;  BRIR  PAS,  RD; 
(01342). 

Silphium  trifollatum  L.  var.  latifolium  Gray— R; 
OCB;CG,CB;(01046). 

Smallanthus  uvedalius  (L.)  Mackenzie  ex  Small — 

l;HR;RF,RD;(05423). 

Solldagoarguta  Mlvat. caroliniana  Gray — l;WHR; 
RB,  OH;  (03681). 

So//c/ogo  coes/flL.— I;  ALL;  RF,BRF,  BO,  RO;(06794). 

fSolldago  canadensis  L  var.sco5raTorr.&  Gray— 
F;ALL;RB,PAS,RD;(04111). 

So/Zdago  erecfoPursh— I;  WHR;  OH;  (02900). 

Solidago  flexicaulis  L.— R;  WHR;  RF;  (02726). 

5o//dogog/gonfeoAit.— I;ALL;WM,BWM;(01129). 

Solidago  hisplda  Muhl,  ex  Willd.  var.  hispida—l; 
WHR;  OH;  (02902). 

Solidago  missouriensis  Nutt.  var.  fasciculata 

Holz.— R;WHR,RB;(01047). 

Solidago  nemoralis  Ait ,— 0;  WH  R;  RB,  PAS;  (0 1 52 1 ). 

Solidago  odora  Ait.  var.  odora—\;  WHR;  RB; 
(02869). 

Solidago  patula  MuhL  ex  Willd.— R;  WHR;  CS; 
(06379). 

Solidago rugosa  P.MiW.ssp. aspera  {M{.)  Cmnq.— 

I;HR;OH,RB,WM,FW;(06781). 

Solidago  sphacelata  Raf.— R;WHR;  RO;  (02846), 

Solidago  ulmifolia  MuhL  ex  Willd,— I;  WHR;  OH; 
(05274). 

*Sonchus  asper  (L.)  Hill— I;  EHR,  PAS;  (02340). 

Symphyotrichum  cordifolium  (L.)  Nesom— l;WHR; 
RF;  (01481). 

Symphyotrichum  drummondii  {iindl.)  Nesom— 

S;  OCB,  WHR;  BDF,  RO;  (05638). 

Symphyotrichum  dumosum  (L.)  Nesom — l;WHR; 

RB;  (02868). 

Symphyotrichum  lanceolatum  (Willd.)  Nesom — 
S;  WHR,  OCB;  WM,  BWM;  (05465). 

Symphyotrichum  lateriflorum  (L.)  A.  &  D.  Love — 
0;  ALL;  RF,  BRF,  PAS,  RD;  (01 349  VDB). 

Symphyotrichum  ontarlone  (Wieg.)  Nesom — R; 
OCB;  PAS,  LWM,  BWM;  (05645). 

Symphyotrichum  patens  (Ait.)  Nesom — I;  WHR; 
RB,  OH;  (02972). 

Symphyotrichum pilosum  (Willd.)  Nesom— F;ALL; 
PAS,RD,DIS;(01471). 

Symp/iyomc/iumpr/cecje(Britt.)  Nesom— R;OCB; 

CG;  (06789). 

5ymphyofr/c/iums/iorr/7(Lindl.)  Nesom— 0;  ALL; 
BDF  BO,  RO,  OH;  (01 382). 

Symphyotrichum  undulatum  (L.)  Nesom  — R; 
WHR;  RB,  OH;  (02974). 

Symphyotrichum  urophyllum  (Lirndl.)  Nesom— 0; 
WHR,  OCB;  RF,  BRF,  RO;  (01536  VDB). 

"7"oraxacum/aev//gatt;m(Willd.)DC.— R;OCB;RD; 
(01974), 

*Taraxacum  officinale  G.H.Weber  ex  Wiggers — 
F;  ALL;  PAS,  RD,  DIS,  CRP;  (06441 ). 

Verbesina  alternifolia  (L.)  Britt.  ex  Kearney— 0; 
WHR,  OCB;  RIR  RF,  BRIR  WM,  BWM;  (01261). 

Verbesina  virginica  L,— 0;WHR,OCB;  RIR  BRIRCG, 
CB,  PAS;  (Oil  31), 

^Vernonia  gigantea  (Walt.)  TreI.ex  Bran, &  Gov.— 
F;  ALL;  PAS,  RB,  WM,  BWM;  (03860), 

*Xanthium  strumarium  L.— I;  ALL;  PAS,  DIS; 
(04095). 

BALSAMINACEAE 

Impatiens  capensis  Meerb.— 0;  ALL;  RF,  BRR  WM, 
BWM,  CS,  AS;  (01 032). 

Impatiens  pallida  Nutt.— R;  WHR,  OCB;  RF,  BRF; 

(01128). 

BERBERIDACEAE 

'Berberis  bealei  Fortune— V;  WHR;  PAS;  (05915). 

*A  Berbens  thunbergii  DC— V;  OCB;  PAS. 

Kauiophyllum  thalictroides  (L.)  Michx.— R;WHR; 
RF;  (02727). 

Jeffersonia  diphylla  (L.)  Pers.— S;  WHR,  OCB;  RF, 
BRF;  (00385). 

*A  Nandina domesttcaJhunb. — V; OCB; highway 
roadcut. 

-[Podophyllum  peltatum  L.— C;  ALL;  BRF,  RF,  BDF; 
(01746). 
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BETULACEAE 

/\/nus  5e™/afo  (Ait.)  Willd—0;HR;R1P,CS,  AS,  FW; 

(00316). 

Betula  nigra  L.— S;  ALL;  RM,  FW,  BRIP;  (01 142). 

Carpinus  caroliniana  Walt.— F;  ALL;  RF,  BRF,  RIP, 
BRIP;  (02857). 

Cory/u5  amer/cona  Walt.— I;WHR;OH,RF;(00962), 

fOstrya  virginiana  (Mill.)  K.  Koch— 0;  ALL;  BDF, 
LKW,  OH,  RF,  BRF,  BO,  RO;  (05278). 

BIGNONIACEAE 

\Bignonia  capreolata  L.— 0;  ALL;  RF,  BRF,  BDF, 
LKW;  (02046). 

-fCampsisradlcans  (L.)  Seem  ex  Bureau — 0;ALL; 
RF,  BRF,  BDF,  RD;  (02709). 

*Catalpa  bignonioides  Walt.— R;  OCB;  BRIP; 
(02189). 

**A  Catalpa  speciosa  (Warder)  Warder  ex 

Engelm.—S;  OCB;  BRIP. 

BORAGINACEAE 

*-tBuglossoides  arvensis  (L.)  1.  M.  Johnston — S; 
OCB;CG,RD,DIS;(01660). 

Cynoglossum  virginlanum  L. — I;  ALL;  BRF,  BDF, 
LKW,  RF;  (01 953). 

*A  Heliotropium  indicum  L.— R;  EHR;  FW. 

Heliotropium  tenellum  (Nutt.)  Torr. — R;  OCB;CG, 
CB;  (02690). 

iLithospermum  canescens  (Michx.)  Lehm. — V; 
OCB;CG;(E.Quarternnan  5268,  VDB). 

Lithospermum  tuberosum  Rugel  ex  DC. — l;WHR, 
OCB;  OH,  RF,  BDF,  LKW,  RB;  (02882). 

Mertensia  virginica  (L)  Pers.ex  Link — l;WHR,OCB; 
RIR  BRIP;  (001 27). 

iMyosotIs  macrosperma  Engelm. — 0;  ALL;  RF,  BRF, 
BDF,  LKW;  (01 958). 

-fOnosmodium  molle  Michx.  subsp.  molle—S; 
OCB;  CG,CB,  PAS;  (04849). 

BRASSICACEAE 

*Atliarla  petiolata  (Bleb.)  Cavara  &  Grande — S; 
OCB;  BRF;  (031 82). 

*-\Arabidopsis  thaliana  (L)  Heynh.— R;  EHR;CRP; 
(04394). 

-fArabis  laevigata  (Muhl.  ex  Willd.)  Poir.  var. 

laevigata^O]  ALL;  RF,  RO,  BRF,  BO,  LKW; 
(01737). 

*\Barborea  verna  (P.  Mill.)  Aschers.— S;WHR;  RD, 
RIP;  (02 134), 

*iBarbarea  vulgaris  Ait.  f.— 0;  ALL;  PAS,  RD; 
(00435). 

*iBrassica  rapa  L.— 0;  ALL;  CRR  PAS,  RD,  DIS 

(00328). 

*tCopse//aburso-pasfor/s(L.)Medik.— I;0CB;CRP 
RD,  DIS;  (01 748). 

-fCardamine  angustata  O.  E.  Schuiz — l;WHR;  RF; 

(03039). 

tCarc/om/ne5u/t)osa(Schreb.exMuhl.)  B.S.P — I 
WHR;CS;(01727). 

iCardamine  concatenata  (Michx.)  Sw. — F;  ALL; 
BRF,RF;(01701), 

Cardaminediphylla  (Michx.)  Wood.— R;OCB;  BRF 

(05832). 

*Carc/om/nehfrsufaL.— C;ALL;CRRDIS,BRF,BDF, 

RF,  LKW;  (01 774). 

iCardamineparviflora  L.— R;OCB,WHR;  LKW,  RO; 

(A.J.Sharp,C.J.Felix,&  W.Adams  1 0930,TENN) 

Carc/om/nepensy/ran/ca  Muhl,  ex  Willd. — S;WHR, 
OCB;CS,BWM;  (04453). 

iDescurainia  pinnata  (Walt.)   Britt.  subsp 

brac/iycarpo  (Richards)  Detling—X;OCB;CG 

(E.Quarterman, J.  Baskin,&  S.Oakland  64-52 VDB). 

*iDescuralnia  sophia  (L.)  Webb  ex  PrantI — V; 
OCB; RD; (R.Krai  64884, VDB). 

Draba  brachycarpa  Nutt.exTorr.&  Gray — R;  EHR, 
OCB;CRRCG;  (04395). 

*Drabc7i/emoL.— I;OCB;CG,RD,DIS;(01661). 

*iErysimurv  repandum  L. — R;  OCB;  CRP,  RD 

(03077), 

lodanthuspinnatifidus  (Michx.)  Steud. — S;WHR 
RF;(02186). 

^Leavenworthia  exigua  Rollins  var.  exigua — X 

OCB;  CG;  (E.  Quarterman,  J.  Baskin  &  S.  Oak- 
land 64-61, VDB). 

■[Leavenworthia  torulosa  Gray — S;OCB;CG,  LWM; 

(01603), 

*iLepidium  campestre  (L.)  Ait.  f— R;  OCB;  CG; 

(01964). 

*iLepidium  densiflorum  Schrad. — V;OCB;  RD;(R. 
Krai  64894,2  May  1980, VDB). 

tLepidium  virginicum  L.— I;  OCB;  CG,  CB,  PAS,  RD, 
DIS;  (03272). 

iLesquerella  densipila  Rollins— R;  OCB;  CRP; 

(01672). 

*Rorippa  nasturtlum-aquaticurv  (L.)  Hayek. — O; 
ALL;  ST;  (01  768). 

Rorippa  sessiliflora  (Nutt.)  A.S.  Hitchc— R;  OCB; 
BWM;  (04396). 

Sibara  virginica  (L.)  Rollins— S;  OCB,  WHR;  CRP; 

(01671). 
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"■fSisymbrium  officinale  (L.)  Scop.— 5;  OCB;  CG, 
RD;(01969). 

"Thlaspi  arvense  L— R;OCB;RD;(01  790). 

BUXACEAE 

Pachysandm  procumbens  Michx. — l;WHR;  RF; 
(04910). 

CACTACEAE 

Opuntia  hunvtusa  (Raf.)  Raf,  var.  humifusa — I; 
OCB;CG,CB,BO,PA5;{01626). 

CALLITRICHACEAE 

Callitriche     hieterophylla      Pursh       subsp. 

/-|efe/-op/iy//o— S;WHR;  RM;  (02203). 

CAMPANULACEAE 

tCampanulastrum  americanum  (L.)  Small — I; 
WHR,  OCB;  RF.BRF;  (00655). 

Lobelia  cardinalis  L.— I;  WHR;  WM,  RM,  RIP,  ST; 

(01134). 

Lobelia  inflata  L.— I;WHR;  RD;  (02702). 

/.ofcie/ZflpL/bem/a  Michx.  var.puteru/a—l;WHR;RB; 
(01300). 

t/.obe/;as/p/-|/7/r/coL.— O;ALL;BWM,WM;(05418). 
A  Lobelia  spicata  Lam.— V;  OCB;  CB. 

■fTriodanisperfoliata  (L.)  Nieuwl.var.perto//ara — 
I;  WHR,  OCB;  DIS,  RD;  PAS;  (023 1  3). 

CAPPARACEAE 

*C/eon)e/ioss/ef/anoChod.— V;WHR;GB;(02732). 

CAPRIFOLIACEAE 

*Lonicerafragran[issima  Lindl.&  Paxton-    R;WHR, 
OCB;  RD,UT;  (03038). 

*Lonicera  joponica  Thunb.— C;  ALL;  BRF,  BDF, 
BWM,  RF,  WM,  BRIP,  RIR  PAS,  RD;  (02256). 

*/.on/ceramooc/(/7(Rupr.)  Herder— R;OCB;RD,UT; 
(05670). 

■fLonicera  sempervirens  L.— I;  WHR;  OH,  RO; 
(02081). 

Sambucus  nigra  isuhsp. canadensis  (I.)  R.Bolli — 
0;  ALL;  BWM,  BM,  WM,  RM,  FW,  BRIR  RIR  CS; 

(02826), 

iSympiioricarpos  orbiculatus  Moench — C;  ALL; 
BDF,  LKW,  OH,  BRF,  RF,  BO,  RD;  (05644). 

Viburnum  dentatum  L.  var,  lucidum  Ait. — R;  EHR; 
FW; (02790  EKU). 

Viburnum  nudum  L.  var.  nudum— R;  HR;  FW,  RM; 
(05013), 

tl/*urnu/7)/-(jffdu/urf)RaL— 0;ALL;BDFLKW,BRr, 
RF;(01973). 

CARYOPHYLLACEAE 

iArenaria lanuginosa {Michx.)  Rohrb.— R;OCB, 
WHR;  BO,  RO;  (02755). 

*-fArenaria  serpyllifolia  L.— R;  OCB;  RD;  (02 1 94). 

*iCerastium  bracbiypetalum  Desportes  ex 
Pers.— S;OCB;CG,RD;(01784). 

Cerastium  brachypodum  (Engelm.  ex  Gray)  B,  L. 

Robins.— R;  WHR;  OH;  (05906). 

*iCerastium  fontanum  Baumg.  subsp,  vulgare 

(Hartman)Greuter&Burdet— S;OCB;RD;(A. 

J.Sharp,C.J.Felix,&B,Adams  10957,TENN). 

*Cerastium  glomeratum  Thuill.— S;  WHR;  LAW; 
(02092  VDB). 

tCerastium  nutans  Raf.— S;  WHR;  RO,  RF;  (01924 VDB). 

"Dianthus  armeria  L.— I;  OCB;  RD,  PAS;  (02 1 96). 

*Holosteurri  umbellatum  L.— S;  OCB;  CRR  CG; 

(01674). 

tMnuarf/apofu/o  (Michx.)  MattL—l;OCB;CG,CB, 
BO;  (00363). 

* Myosoton  aguaticum  {l.)  Moench— R;WHR;CS, 
ST;  (02090  VDB). 

*Saponaria  officinalis  L.— I;  OCB,  WHR;  RD,  PAS; 
(01077). 

*Silene  latifolia  Poir.  subsp.  alba  (R  Mill.)  Greuter 
&Burdet— R;  WHR;  RD;  (02723). 

Silenestellata  (L.)  Ait.L— S;WHR;RF;(01045). 

fSilene  virginica  L.— 0;  ALL;  RF,  OH,  RO,  BRR  BDF; 

(00595), 

Stellaria  fontinalis  (Short  &  Peter)  B.L.Robins.— 

R;  OCB;  LWM;  (03250), 

*Sfe//or/amec/;a(L.)Vill.subsp.med;a— C,ALL;RF, 
BRF,  LKW,  LAW,  PAS,  RD;  (01867). 

Stellaria  pubera  Michx.— I;  HR;  RF;(01 81 0), 

CELASTRACEAE 

Celastrus  scandens  L.— V;WHR;  RIP;{01529). 

*fuonymu5a/afo(Thunb.)Sieb,— R;EHR;FW,OH; 
(02049), 

■fEuonymus  americana  L.— F;  ALL;  RF,  BRF,  LKW; 
(02122). 

iEuonymusatropurpureaiacq.var.atropurpurea — 
S;  OCB;  LKW,  BDF,  BRF;  (02889). 

*Euonymus  fortunei  (Turcz.)  Hand.-Maz. — R;OCB; 
UT,  LKW;  (05902). 

*Euonymus  kiautschovicus  Loesener.— R;  OCB; 
BDF,  RD,  BRIR  UT;  (05674). 

CHENOPODIACEAE 

*C/ienopod/umo/bL;mL.— 0,ALL;DIS,RD,PAS,GB, 
CRP;(04172). 
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Chenopodium  standleyanum  Aellen— \/;WHR;  RF; 
(03981), 

*Dy5phania  ambrosioides  (L.)  Mosyakin  & 
Clemants— I:  OCB;  PAS,  GB,  DIS;  (01 1 98). 

CISTACEAE 

Lechea  minor  L— V;WHR;  RB  (05309). 

ttecfteamucronotaRaf— 5;WHR;RB;(02843). 

CLUSIACEAE 

Hypericum  acutifolium  Ell.— R;WHR;RB;  (06776). 

IHypericum  aux-andreae  (L.)  Crantz— R;  EHR;  FW, 
WM:  (02797). 

l-lypericum  drummondii  (Grev.  &  Hook.)  Terr.  & 

Gray— l;WHR;PA5,RB;(0n89). 

l-lypericum  frondosum  Michx.— S;OCB;  BO,  BDF; 
(00985). 

Hypericum  gentianoides  (L.)  B.  S.  R— R;  WHR;  RB; 
(02854). 

Hypericum  liypericoides  (L.)  Crantz  subsp, 

/iyper/co/de$—S;HR;FW,OH,  AS,  WM;  (02703). 

^Hypericum  hypericoides  (L.)  Crantz  subsp. 

mu/f/cou/e (Michx. ex  Willd.)  Robson— l;ALL; 
OH,  BDF;  (00023). 

^Hypericum  mutilum  L.— I;  ALL;  WM,  RM,  BWM, 
BM;  (01147). 

*Hypericum  perforatum  L.— R;  OCB;  RD;  (0491  7). 

Hypericum  proiificum  L.— R;  OCB;  BDF;  (00774). 

Hypericum  punctatum  Lam.— I;  ALL;  RB,PAS,OH, 
BDF;(01318). 

Hypericum  sphaerocarpum  Michx. — I;  OCB;  CG, 
LWM,CB;  (02688). 

Triadenum  virginicum  (L.)  Raf.— R;  EHR;  FW; 
(04189), 

Triadenum  wo/ren  (J.G.Gmel.)  Gleason— VR;WHR; 

CS;  (06380). 

CONVOLVULACEAE 

Calystegia  catesbiana  Pursh— R;  WHR;  RB;  (2078 
VDB). 

Caiystegia  sllvatica  (Kit.)  Griseb.  subsp.  fratemi- 

florus  (Mackenzie  &  Bush)  Brummitt— F;OCB, 
WHR;  BRIP,  RIP,  BWM,  WM,  RD;  (03754). 

*Dichondra  caroliniensis  Michx.  — R;  OCB;  LAW; 

(06440). 

*lpomoea  coccinea  L.— R;  OCB;  RD;  (01 340). 

*lpomoea  hederacea  Jacq.— S;OCB;CRP  DIS,  RD; 
(05412). 

ilpomoea  lacunosa  L,— R;  OCB;  CRP;  (01336). 

■\lpomoea  pandurata  (L.)  G.  R  W.  Mey— I;  WHR; 
OH,  RB;  (00991). 

"Ipomoea  purpurea  (L.)  Roth— 5;  OCB;  RD,  CRP; 

CORNACEAE 

Cornus  altermfolia  L,f.— V;WHR;  RF;(01  757). 

tCornL/5omomumRMill.— I;ALL;WM,RM;ST,AS, 

CS,  BWM;  (01 528). 

iCornus  drummondit  C.  A.  Mey.— i;OCB;  BDR  LKW, 

BRIRBO,CG,CB;(04108). 

iCornus  ftorida  L.— F;  ALL;  RF,  BRF,  BDF,  OH; 

(01809). 
Cornus  foem/na  R  Mill.-R;  EHR;  FW;  (02341 ), 

Nyssa  biflom  Walt.— R;  HR;  RM,  FW;  (02793). 

\Nyssasylvatico  Marsh.— 0;ALL;OH,  BDR  BRR  FW, 

RM;  (02925). 

CRASSULACEAE 

■tPenttiorum  sedoides  L.— 1;  ALL;  WM,  BWM,  RM, 

BM;  (02725). 

tSec/Lympu/c/7e//umMichx.— l;OCB;CG,BO,LKW; 

(00455). 

*Sedum  sarmentosum  Bunge— R;WHR;  RO; 

(02088). 

A  Sedum  ternatum  Michx.— S;WHR;  RF,  RO. 

CUCURBITACEAE 

*Citrullus  vulgaris  (Thunb.)  Matsumura  &  Nakai— 
V; WHR;  DIS;  (05302). 

*Cucurbita  pepo  L.— R; OCB;  PAS,  RD;  (0 11 94). 

iMelothria  pendula  L.— R;  EHR;  FW;  (041 85). 

Sicyos  angulatus  L.— I;  OCB;  BRIP;  (04090), 

CUSCUTACEAE 

Cuscuta  compacta  Juss,  ex  Choisy— S;  WHR;  CS, 
ST,  RIP;  (01 299). 

Cu5CL/ro  gronowV  Willd,  ex  J.  A.  Schultes— R;  EHR; 

WM;  (04203). 

Cuscuta  pentagona  Engelm.— I;0CB,WHR;  PAS, 

RD;  (05429), 

DIPSACACEAE 

*Dipsacus  fullonum  L.— R;0CB;  PAS,  RD;  (05 1  73). 

EBENACEAE 

Diospyros  virginiana  L,— F;  ALL;  PAS,  BDF;  (01 908 
MTSU). 

ELAEAGNACEAE 

*£/oeagnus  umbe/Zara  Thunb.— R;WHR,0CB;0H, 
RD,  PAS;  (03 148). 

ERICACEAE 

Qaylussacia  baccata  (Wangenh.)  K.  Koch— V; 
EHR;  FW;  (02803). 
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Ualmia  lalifolia  L  — I;  HR;OH,  RO;  (02894). 

tOxydendrum  arboreum  (L.)  DC  — 0;  ALL;  OH, 
BDF;  (03658). 

Rhododendron  alabamense  Rehd.— R;  WHR;  AS, 
OH;(01852). 

Rhododendron  canescens  (Michx.)  Sweet— I; HR; 

OH,FW,RM,AS,RB;(01872). 

Rhododendron     periclymenoides     (Michx.) 

Shinners— R;  HR;  OH,  AS;  (01 802). 

tl^acc/n/unjardoreufnMarsh.— l;ALL;OH,RB,CB; 
(02888). 

Vaccinium  corymbosum  L.— R;  EHR;  FW;  (00038). 

Vaccinium  fuscatum  Ait.— L'  HR;  OH,  AS,  FW,  RM; 
(03026). 

iVaccinium  pallidum  Ait.  — L  WHR;  OH,  RB; 
(00423). 

Vaccinium  itamineuni  L.— I;  HR;  OH,  RB;  (01  758). 

EUPHORBIACEAE 

Acalypha  gracilens  Gray— R;  WHR;  RB;  (02861 ). 

Acalyphaostryifolia  Riddell  — l;0CB;CRP,PA5,  RD; 
(04089). 

■f  Acalypha  rhomboidea  Raf.— X;  OCB;  BO;  (A.  J. 
Sharp,  S.  Fairchild,  &  E. Clebsch  9859,TENN). 

Acalypha  virginica  L.— 0;  ALL;  RD,  DIS.CRR  LWM, 
CG,GB;(05174). 

*Chamaesyce  maculata  (L.)  SrTiail- 1;  OCB;  PAS, 
RD.DIS;  (05392). 

C/^omoesycenufons(Lag.)S[iiall— l;ALL;PAS,RB, 
RD,CG,CB;(04125). 

"Chamaesyceprostrata  (Ait.)  Small— R;OCB;CRP 
RD;  (05320). 

Croron  cap/raru5  Michx.— S;OCB;CG,CB;  (05484). 

fCroton  monanthogynus  Michx —\;OCB;CG.CB, 
BO,  RD;  (056 17). 

Euphorbia  corollata  L.  — I;  WHR;  RB,  OH,  RD; 
(01051). 

*Euphorbia  cypanssias  L.— R;  OCB;  RD,  LAW; 
(01652). 

Euphorbia  dentata  Michx.— I;  OCB;  BO,  CG,  CB; 
(00648). 

Euphorbia  mercuriallna  Michx.— R;  OCB;  BRF; 
(03185). 

Phyllanthus  caroliniensis  Walt.— I;  ALL;WM,  BWM; 
(04118). 

Tragia  cordata  Michx.— V;  WHR;  RO;  (05 1  59). 

FABACEAE 

*Albizlajulibrlssin  Durazz.-  I;ALL;DIS,  BRF,  RF,  RD; 
(00159). 

fAivorpha  fruticosa  L.— S;  WHR,  OCB;  WM,  CG; 
(OnSOAPSC). 

Amorpha  nitens  Boynt.— R;  OCB;CG;  (00780). 

iAmphicarpaea  bracteata  (L.)  Fern.— I;  ALL;  RF, 
BRF;  (01  599). 

tApios  americana  Medik.— I;  ALL;WM,  BWM,  ST; 

(02855). 

Apios  priceana  B.  L.  Robins.— R;  WHR;  RF,  RO; 
(02710). 

Astragalus  canadensis  L.— R;  OCB;  BO;  (06275). 

fCercis  canadensis  L.— F;  BDF,  LKW,  OH,  RF  PAS; 
(01718). 

Chamaecrista  fasciculata  (Michx.)  Greene— I; 

ALL;PAS,  RB,RD;(01317). 

C/iamflecr/sfon/cf/fon5(L.)Moench— S;WHR;RB; 

(02823). 

C//ror/c3  monona  L.— I;  WHR;  RB;  (00233). 

*Coronilla  varia  L.— I;  ALL;  RD;  (02 1 8 1 ). 

Crotalaria  sagittalis  L.— R;WHR;  RB;  (02852). 

Desmanthus  illinoensis  (Michx.)  MacM.  ex  B.  L. 

Robins.  &  Fern.— R; OCB;  BWM,  PAS;  (041 26), 

Desmodlurv  ciliare  (MuhL  ex  Willd.)  DC.  var 

o7;ore— S;WHR;  RB;  (02740). 

Desmodium  cuspidatum  (Muhl.  ex  Willd.)  DC.  ex 

Loud.— R;  WHR;  RF;  (01 256). 

Desmodium glutinosum  (MuhI.exWilld.)  Wood— 
S;  WHR;  RF;  (00994). 

Desmodium  laevigatum  (Nutt.)  DC— R,WHR;(^D; 
(06786). 

Desmodium  nudiflorum  (L.)  DC— I; WHR;  OH,  RF; 

(03750). 

Desmodium  nuttallii  (Schindl.)  Schub.— I;  OCB, 
WHR;PAS,RD,RB;(01319). 

Desmodium paniculatum  (L.)  DC— l;ALL;PAS,OH, 
FW;(04120). 

■[Desmodium  pauciflorum  (Nutt.)  DC— I;  HR;  RF; 
(00245). 

Desmodium  perplexum  Schub.— R;  WHR;  RF; 
(01530). 

Desmodium  rotundifolium  DC— I;  WHR;  OH,  RB; 

(02901). 

Desmodium  viridiflorum  (L.)  DC— S;  WHR,  RB; 

(02856). 

Galactia  volubilis  (L.)  Britt.— l;WHR,OCB;RB,OH, 
CG,CB;  (03705). 

Gleditsia  triacanthos  L.— 0;  OCB;  PAS,  BRF  BRIP; 

(05400). 

*Kummerowia  sUpulacea  (Maxim.)  Makino— R; 
WHR;  RD;  (02706). 

"Kummerowia  striata  (Thunb.)  Schindl.— F;  ALL; 
PAS,  LAW,  RD;  (05399). 

*^of/7yrus/i/rs(jrt75L.— R;  EHR;  WM,  PAS;  (02358). 
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*Lathyrus  latifollus  L  — R;  WHR;  RD;  (03740). 

*Lespedeza  b/co/or  Turcz.—S;  WHR;  RD,  PAS,  RB; 
(03668). 

*iespedeza  cuneota  (Dum.-Cours.)  G.  Don — C; 
ALL;  PAS,  RD,RB;  (04071). 

Lespedeza  frutescens  (L.)  Hornem. — S;  WHR;  RB; 
(02878). 

Lespedeza  hirta  (L.)  Hornem.  subsp./i/rto — l;WHR; 
OH,  RB;  (02904). 

/.espec/ezaprocumbens  Michx.—l;WHR,OCB;RB, 
OH,  CB;  (02862). 

Lespedeza  repens  (L.)  W.  Bart.— S;  WHR;  RB; 
(03739). 

OCB;CG;(05488). 

WHR;RB;(01141). 

PAS,  RD;  (01 786). 

Lespedeza  violacea  (L.)  Pers.— R;' 

Lespedeza  vtrginica  (L.)  Britt. — I; 

*Medicago  lupulina  L. — F;  ALL; 

*Melilotus  albus  Medik.— F;  ALL;  PAS,  RD,  DIS; 
(00755). 

*Me!ilotus  officinalis  (L.)  Lam.— L  WHR;  RD; 
(02079). 

Mimosa  microphyila  Dry.— S;  WHR;  RB;  (023 1 4). 
Orbexilum  pedunculatum  (P  MilL)  Rydb.  var. 

peduncu/ofum—R;  WHR;  RB, OH;  (02077). 

Pediomelum  subacaule  (Torr.  &  Gray)  Rydb. — V, 

possibly  X;OCB;CG,moistsoil;(D.McGavock 

32,MTSU). 

Ptiaseolus  polystachios  (L.)  B.  S.  R— R;  WHR;  RB; 
(01091). 

*iPueraria  montana  (Lour.)  Merr.  var.  lobata 

(Witld.)  Maesen  &  S.Almeida— S;OCB, WHR; 
DIS,  RD;  (03670). 

**Robinia  hispida  L.  var.  h/sp/do— R;  WH  R;  LAW,  RD; 
(01185). 

Robinia  pseudoacacia  L.— 0;ALL;  BDF,BRF,RF,PAS; 

(05286). 

Senna  marilandica  (L.)  Link— R;  OCB,  WHR;  CG, 
PAS,  RF;  (06433). 

*  Senna  obtusifolia  (L)  Irwin  &  Barneby — I;  0GB, 
WHR;  CRP;  (05269). 

Sfrop/iosry/esL/mbe//ofo(Muhl.exWilld.)  Britt.— 
I;WHR;RB;  (02701). 

Sfy/osanf/ies b///ora  (L)  B. S. P.— I;WHR;RB; (02700). 

Jepbirosia  virginiana  (L.)  Pers. — I;  WHR;  RB; 
(02182). 

*-fTrifotium  campestre  Schreb.— 0;  ALL;  PAS,  RD; 
(00600). 

*Tnfolium  incarnatum  L.— R;  0GB;GB;  (01 962). 

*Tnfolium  pratense  L.— F;  ALL;  PAS,  RD;  (00770). 

*Trifolium  repens  L.— G;  ALL;  LAW,  PAS,  RD,  CG; 
(03271). 

Wicia  caroliniana  Walt.— I;WHR;  RF,OH;  (01  722). 

*l//c/ogranc//f/oraScop.— R;OCB;PAS,RD;(01770). 

Wicia  minutiflora  R  G.  Dietr.— I;  OCB,  WHR;  LKW, 
BDF,  RF;  (00448). 

*Woasc7f/VoL.subsp.n/gra(L.)Ehrh.— I;0GB;PAS, 
RD;(01769). 

*Vlcia  viilosa  Roth  subsp.  varia  (Host)  Corb. — S; 
WHR;  RD;  (01 005). 

FAGACEAE 

Castanea  dentata  (Marsh.)  Borkh.— S;  WHR, 
OGB;OH,  BDF; (00973). 

*Castanea  mollissima  Blume— R;  OCB;  RD,  LAW; 

(00141). 

tFagus  grandifolia  Ehrh.— F;  ALL;  BRF,  RR  FW; 
(00135). 

Quercus  alba  L— F;  ALL:OH,  BDR  RF,  BRF;(02924). 

Quercus  b/co/or  Willd.— V;OCB;  BWM; (00988). 

Quercus  coccinea  Munchh.— I;  HR;  OH;  (05314). 

Quercus  falcata  Michx.— 0;  HR;  OH;  (01311). 

Quercus  X  fslialis  Little— V;WHR;RM,WM;(02909). 

"iQuercus  imbricaria  Michx.— S;  OCB,  WHR;  BDR 

OH;  (041 07). 

Oueravs/yrafaWalt.—R;HR;RM,WM,FW;  (02907). 
Quercus  marilandica  Munchh.— S;  HR;  OH,  RB; 

(02926). 

Quercus  m/c/ioux/VNutt.—R;OCB;BRIP;  (02922). 

Quercus  montana  Willd.— 0;  ALL;  OH,  BDF; 

(05904). 

iQuercus  muehlenbergii  Engelm. — C;  ALL;  LKW, 
BDF,  BO,  BRF  RF,  RO;  (04094). 

Quercus  nigra  L.— S;  EHR;  FW;  (041 1 3). 

tOuercuspogodo  Raf.—S;OGB;BDF,BRIP;(00007). 

iQuercus  phellos  L.— I;  HR;  FW,  RM,  WM,  OH; 

(02910). 

Quercus  rubra  L.— 0;  ALL;  RF,  BRR  LKW;  (01 476). 

tQuercL/ss/iumard/;Buckl.— C;ALL;BDF,BRFLKW, 

BO,  RF;  (05422), 

Quercus  stellata  Wangenh.— 0;  ALL;  OH,  BDF; 
(04112). 

Quercus  i/e/utfnoLam.—0;ALL;OH,  BDF;  (00960). 

FUMARIACEAE 

iCorydalis  flavula  (Raf.)  DC— I;  OCB,  WHR;  BRF, 
BDF  RF,  LKW;  (031 39). 

Dicentra  cucullaria  (L.)  Bernh.— R;  WHR;  RF; 

(01698). 

GENTIANACEAE 

Bartonia  paniculata  (Michx.)  Muhl.— V;  EHR;  FW; 

(05388). 

Bartonia  virginica (L.)  B.S.R— V;WHR;AS;(01  31 0). 
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Frasera  caroliniensis  Walt —I;  WHR,  OCB;  RR  OH, 
BDF,  LKW;  (00963). 

Obolana  virginica  L,—R;WHR;OH;  (03140), 

SabatiaangulansiL)  Pursh  -l;WHR,OCB:RB,CG; 
(03712). 

Sofc>of/a  brach/ofo  Ell.— R; WHR;  RB;  (0365 1 ). 

GERANIACEAE 

Geranium  carollnianum  L.  var.  carolinianum — I; 

ALL;PAS,RD,CG;(01951). 

"Geranium  dissectum  L.— S;  OCB;  CRR  LAW,  PAS; 
(01946). 

Geranium  maculatum  L.—  I;  HR;  RF;  (01  762). 

*Geran/u/7)mo//eL— S;OCB;LKW,CG,CB;(01775). 

GROSSULARIACEAE 

Itea  virginica  L.— 5;  HR;  AS,  RM,  WM,  FW;  (00549), 

HALORAGACEAE 

*Myrlophyllum  aquaticum  {\/e\\.)\/erdc~R:OCB: 
FRBWM;  (05280). 

Proserpinaca  palusrris  L.— R;  HR;  RM,  FW,  ST; 
(00561). 

HAMAMELIDACEAE 

Hamamelis  virginiana  L.— I;HR;  RF;  (01050). 

Uquidambar  styraciflua  L.— 0;  ALL;  FW,  OH,  BDF 
RM;  (00790). 

HIPPOCASTANACEAE 

Aesculus  flava  Ait.— I;  ALL;  BRR  RF;  (05838). 

Mescu/us  g/obra  Willd,—1;0CB;  BDF  PAS;(0081 8), 

Aesculus  X  hybnda  DC— V;WHR;RF;(00408  VDB), 

Aesculus  pavia  L—O; ALL; BRf,BDf.Rf: (01798). 

HYDRANGEACEAE 

iDecumaria  barbara  L.— R;  WHR;  RR  RIP;  CS; 
(03757), 

Hydrangea  arborescens  L-    R;  OCB;  BRF;  (035 1 5). 

■f  Hydrangea  cinerea  Small— F;  ALL;  RR  BRF,  RO,  BO; 
(02452). 

Hydrangea  quercifolia  Bartr.— R;  WHR;  OH; 
(02100). 

Philadelphus  hirsutus  Nutt.— S;WHR;  RR  RO; 
(02188). 

iPhiladelphuspubescensLoisei.yaf.pubescens — 

S;  OCB;  BO,  BDF;  (A.  J.  Sharp,  S.  Fairchild,  &  E, 

Clebsch9864,TENN). 

HYDROPHYLLACEAE 

Hydrophyllum  appendiculatum  Michx. — I;  OCB, 
WHR;  BRF,  RF;  (01 932), 

Hydrophyllum  macrophyllum  Nutt.— R;  WHR;  RF; 
(02145). 

-\Nemophilaaphylla  (L.)  Brummitt— 0;OCB;LKW, 
BDF  BRF;  (01  71  7), 

iPhacelia  bipinnatfida  Michx,— 0;  ALL;  RR  BRF 

(00402). 

Phacelia  dubia  (L.)  Jtel.var. interior  Fern.— V;  OCB 

CG;(01782). 

iPhacelia  purshii  Buckl.— 0;  OCB;  PAS,  CG,  RD 

(03264). 

JUGLANDACEAE 

[Caryacordiformis  (Wangenh.)  K.Koch— 0; ALL; 
RR  BRF;  (05421), 

Carya  glabra  (Mill,)  Sweet— 0;  ALL;  OH,  RR  BDF, 

BRF;  (00028). 

Cc7rya oi/(7//s  (Wang.)  Sarg,—0;OCB,WHR;RF  BDF 
BRF;  (00057), 

**Garyaillinoinensis  (Wangenh.)  K.Koch — R;OCB; 

RD;  (02923). 

Carya  laciniosa  (F  Michx.)  Loudon— R; OCB;  BRR 

BDF;  (05387). 

iCarya  ovata  (R  Mill.)  K.  Koch  var. australis  (Ashe) 

Little— I;  OCB;  BDR  LKW,  BO,  CG,  CB;  (0061 1 ). 

Carya  ovata  (P  Mill.)  K.  Koch  var.  ovota — F;  ALL; 
BDF  OH,  BRF  RF  LKW;  (05406). 

Carya  tomentosa  (Poir.)  Nutt.— 0;  ALL;  OH,  BDF; 

(00139). 

Juglans  cinerea  L.— S;  ALL;  RR  BRR  RIP;  (00249). 

7ug/ans  D/graL,—F;  ALL;  BRIRRIRBRRRF;  (05285). 

LAMIACEAE 

iAgastache  nepetoides  (L.)  Kuntze— S;  WHR;  RR 
RIP; (R.Krai  36930, TENN), 

*A  Ajuga  reptans  L.— R;  OCB;  LAW. 

e/ep/7;7/aa7/ara(L,)Benth,— l;OCB,WHR;CG,LKW, 

RF;  (03273), 

Biephiliahirsuta{?[Atsh)  Benth,  --R;WHR,OCB;RF 
BRIP;(03741). 

*\Calamintha  nepeta  (L.)  Savi— V;  OCB;  BDR  BO; 
(01003  VDB), 

Collmsonia  canadensis  L.— I;WHR;  RF;  (01 533). 

Cunlla  origanoides  (L.)  Britt.— R;  WHR;  OH; 

(02973), 

*Glechoma  hederacea  L,— 0;  ALL;  PAS,  LAW,  RD, 

RR  BRF;  (01  702). 

Hedeoma  hispida  Pursh— R;  OCB;  PAS,  (04895), 

Isanthus  brachiatus  (L.)  B.  5.  R— I;  OCB;  CG, 

(05650). 

*iLamium  amplexicaule  L.— F;  ALL;  PAS,  LAW,  RD, 

(01619). 

"Lamium  purpureum  L.— F;  ALL;  PAS,  LAW,  RD, 
(00360). 
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Lycopus  americanus  Muhl.  ex  W.  Bart. — S;  OCB, 
EHR;LWM,FW;  (06788). 

Lycopus  mbellus  Moench— l;WHR,OCB;CS,BWM; 
(01267). 

Lycopus  virginicus  L.— I;  OCB;  BWM,  BM;  (05250). 

mvlarrubium  vulgare i—X;OCB:thin  limestone 

soil;(A.J. Sharp, C.J. Felix,&  B.Adams  10968, 
TENN). 

*Mentha  X  piperita  L— 0;WHR,OCB;WM,BWM, 
BM;(01038). 

iMonarda  bradbunana  Beck— S;WHR;OH,  RB,  RF; 

(02076). 

Monarda  fistulosa  L—\;Wm;m;{00964). 

*i Penllafrutescens a.)  Bm—f;ALL;PAS,D\SMD. 

GB;  (04069). 

*Prunella  vulgaris  L.— 0;  ALL;  PAS,  BWM,  RD; 
(00940). 

tPycnanf/iemum  toom/s/7Nutt.—0;WHR;RB,RD, 
PAS.OH;  (02845). 

Pycnanthemum  muticum  (Michx.)  Pers. — R;  EHR; 
WM;  (06303). 

Pycnamhemum  tenuifolium  Schrad. — l;WHR;RB; 
(03650). 

tSalvia  lyrata  L.-O;  ALL;  PAS,  RD,  OH,  BDF,  LKW, 
CG.CB;  (00609). 

So/wo  L/rr/dfo//oL.—R;WHR;  OH,  RB;  (02252). 

Scutellaria  elliptica  MuhL  ex  Spreng.  var.  hirsuta 

(Short  &  Peter)  Fern.— I;  WH R;  RF;  (05 1  5 1 ). 

Scutellaria  incana  Biehler  var.  incana — R;  WHR; 

WM;  (00581). 

Scutellaria  integnfolla  L.— R;  EHR; WM;  (02338). 

Scutellaria  lateriflora  L.— l;WHR,OCB;WM,  BWM; 

(01265). 

Scufe//ar/o  owfaHill—R; OCB;  BDF;  (00656). 

■f Scutellaria parvula  Michx. vat. parvula — S;OCB; 
CG.CB;  (01  785). 

iTeucrium  canadense  L.— i;  OCB;  BWM,  BM,  PAS; 

(03491). 

Trictiosterva  diciiotomum    L.— V;  WHR;  RB; 

(02860), 

LAURACEAE 

iLindera  benzoin  (L)  Blu me  var. benzo/n — 0;ALL; 

RF,BRF,RIRBRIP;  (02977). 

Lindera  benzoin  (L.)  Blume  var.pr;be5cens  (Palmer 

&Steyermark)Rehd.— R;OCB;BM;(03886). 

■[Sassafras  albidunn  (Nutt.)  Nees— 0;  ALL;  OH, 
BDF,  PAS,  RB;  (03657). 

LINACEAE 

Linum  medium  (Planch.)  Britt.  var.  texanum 

(Planch.)  Fern.— R; WHR;  RB;  (02741). 

L/num5fnaf(jmWalt.— I;HR;WM;(02795). 

■f Linum  virginianum  L.— R;  WHR;  RD,  RB;  (03686). 

LOGANIACEAE 

/\/)/rfeo/c/pef/ofafa(J.F.Gmel.)Torr.&Gray— R;EHR; 
FW;  (02792). 

Spigelia  marilandica  (L.)  L.— 0;  ALL;  RF  BRF,  BDF, 
BO,  RO;  (00993). 

LYTHRACEAE 

Ammannia  coccinea  Rottb,— R;  OCB;  BWM; 

(05414). 

Cupheflv/scos/ss/moJacq.— S;OCB;LWM,CG,CB, 

BO;  (02875). 

Rotala  ramosior  (L.)  Koehne— I;  ALL;  WM,  BWM, 

RM,FP;  (04079). 

MAGNOLIACEAE 

L™denc/ronfu//p//eraL.— C;ALL;RF,BRF;(00136). 

Magnolia  acuminata  (L.)  L.— R;  WHR;  RF;  (01  755 VDB). 

*  Magnolia  grandi  flora  L.— R;  OCB;  LAW,  RD; 

(06268). 

-[Magnolia  macropfiylla  Michx.— R;  HR;  RF; 
(02121), 

MALVACEAE 

[Hibiscus  moscheutos  L.  subsp.  moscheutos — I; 
ALL;WM,  RM,  FW,  BWM,  BM;  (01 1 33). 

^Hibiscus  synacus  L-  S;  WHR,  OCB;  RF  RD,  LAW; 

(06444). 
*Hibiscus  trionum  L,— V;OCB;CRP;(01  339). 

Malvastrum  hispidum  (Pursh.)  Hochr. — R;  OCB; 
CG;  (05631). 

*[Sida  spinosa  L.— 0;  ALL;  PAS,  DIS,  RD,  CG; 

(05482). 

MELASTOMATACEAE 

Rhexia  mariana  L  var.  interior  (Pennell)  Krai  & 

Bostick- R;  HR;  RM,  FW;  (02796  VDB). 

Rhexia  mariana  L.  var.  mariana — S;  EHR;  WM; 

(02769). 

Rhexia  virginica  L.— S;  HR;WM,  FW; (02704). 

MENISPERMIACEAE 

Calycocarpum  /yon/7  (Pursh)  Gray — S; OCB, WHR; 
BRIRRF;  (03734), 

Cocculus  carolinus  (L.)  DC— 0;  OCB,  WHR;  BDF, 

BRF,  RO,  LKW,  CG,RD;  (01470). 

[Menispermum  canadense  L — I;  WHR,  OCB;  RF 
BRF;  (03694). 
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MOLLUGINACEAE 

Mollugo  verticillata  L  — l;OCB;CRP;  (01 1  77). 

MONOTROPACEAE 

Monotropa  unifloro  L  — V;  WHR;RF;  (02830). 

MORACEAE 

*Broussonetia  papyrifera  (L.)  L'Her.  ex  Vent. — S; 
OCB;UT,BDF,RD,LAW;(05315). 

"Madura  pomif era  (Raf.)  Schneid.— 0;OCB;PAS, 
BDF,LAW;(04106). 

*Morus  alba  L.— R;  EHR,OCB;  UT;  (0501 6). 

Moms  rubra  L.— 0;  ALL;  BRF,  BDF,  BRIR  RIR  RF; 

(03875). 

OLEACEAE 

Chionanthus  virginicus  L.  — S;  WHR;  OH,  FW; 

(02794). 

fForestiera  ligustrirw  (Michx.)  Poir.— I;0CB;  LKW, 

CG,CB,  BDF,  BO;  (02873), 

"Forsythia  viridlssima  LindL  — R;  OCB;  LAW; 
(03033). 

Fraxinus  americana  L.— F;  ALL;  RF,  BRF,  BDF, 

(05279). 

tfrax/nus pennsy/wjniCfl  Marsh. —0;  ALL;  BRIR  RIR 

BM,  RM,  BWM,  WM,  FW;  (00 1  54). 

iFraxinus  quadrangulata  (Vlichx. — I;  OCB;  LKW, 

CG,BDR  BO,  BRF;  (00653). 

*Jasminum  riuditlorum  LindL  — R;  OCB;  RD; 
(01604). 

*/./gusfrums/nen5eLour.— C;ALL;BRIRRIRBRF,RF, 
BDF,  LAW,  LKW;  (021 98), 

ONAGRACEAE 

iCircaea  lutetiana  L.  subsp.  canadensis  (L.) 

Aschers  &  Magnus— I;  HR;  RF;  (00949). 

\Fpilobium  coloratum  Biehler— S;  OCB,  WHR; 

BWM,  WM;  (R.  Krai  36940,  VDB). 

/.(;dw/g/oo/fem;/o/ioL.— I;ALL;WM,RM,BWM,BM, 

AS;  (02705). 

Ludwigia  decurrens  Walt.— S;  WHR,  OCB;  WM, 

BWM,FRGB;(01330). 

Ludwigia  glandulosa  Walt.— R;  OCB;  BWM; 
(05427). 

Ludwigia  linearis  Walt.— V;  EHR;WM;  (02778). 

Ludwigia  palustris  (L.)  EIL— 0;  ALL;  RM,  BM,  WM, 

BWM,  ST,  FP;  (01 146). 

*Ludwigia  uruguayensis  (Camb.)  H.  Mara — V;WHR; 
ST;  (06266). 

Oenothera  biennis  L.— 0;ALL;  PAS,  RD;  (02919). 

fOenothera  laciniata  Hill— S;  OCB;  CG,  DIS,  RD, 

CRP;(01966). 

*Oenothera  speciosa  Nutt.— S;  EHR,  OCB;  RD; 

(00558). 

Oenothera  triloba  Nutt.— S;0CB;  CG;  (01  779). 

OROBANCHACEAE 

Conop/-)o//somen'cano(L.)Wallr,r— S;WHR,OCB; 
RF,BRELKW;(01787). 

fEpifagus  virginiana  (L.)  W.  Bart.— S;  WHR;  RF; 

(01534). 

OXALIDACEAE 

Oxo//5/7//noens/sSchwegnn.— R;WHR;RF;(01929). 

iOxalispnceaeSmaW  subsp. pnceae — S;OCB;CG; 

(01949). 

Oxa//5  smcfa  L.—F;ALL;  PAS,  DIS,  RD,  LAW,  RB,  OH, 

BDF,  GB;  (02067). 

tOxa/;5wo/aceoL.--l;OCB,WHR;CG,LKW,BO,RO; 

(01721). 

PAPAVERACEAE 

*APapaverdubium  L.— R;OCB;RD. 

-\Sanguinana  canadensis  L. — 0;  ALL;  RF,  BRF; 

(01664). 

Stylophorum  diphyllum  {Michx.)  Nutt.--   R;HR;RF; 

(01803). 

PASSIFLORACEAE 

iPassi flora  incarnata  L,  — F;  PAS,  RD;  (03747). 

Passiflora  lutea  L.— S;  WHR;  RF;  (01251 ). 

PHYTOLACCACEAE 

Phytolacca  americana  L.  var.  americana   -F;  ALL; 

PAS,  RD;  (00763). 

PLANTAGINACEAE 

Plantago  aristata  Michx.— R;  WHR;  PAS,  RB 

(01192). 

"Plantago  lanceolata  L.— F;  ALL;  PAS,  LAW,  RD, 

(00938). 

Plantago  rugelii  Dene.— F;  ALL;  PAS,  LAW,  RD 

(00951). 

Plantago  virginica  L.— I;  WHR,  OCB;  RD,  CG, 

(01901), 

PLATANACEAE 

Ptatanus  occidentalis  L.— C;  ALL;  BRIR  RIR  BM, 

BWM,  RM,WM,FW;  (04930). 

PODOSTEMACEAE 

Podostemum ceratophyllum  Michx.— R;OCB;R\\/, 
swift  shallows; (03488). 

POLEMONIACEAE 

tPWoA-amoenoSims— R; WHR;  RB;  (00351). 

■f  Phlox  divaricata  L.  subsp.  c/Zrar/rafo- 0;  HR;  RF, 
RIP;(01723). 
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tP/i/oxgtof)emmaL—R;WHR;  AS;  (00956). 

Phlox  paniculata  L— R;WHR,OCB;  RIP,  RF,BRIR  RD; 
(03532). 

Potemonium  reptans  L.— 0;  ALL;  RF,  BRF,  RIP; 

(01734). 

POLYGALACEAE 

Polygala  ambigua  Nutt.— R;  WHR;  RB;  (02742). 

Polygala  cruciata  L.— V;  EHR;  WM;  (06301 ). 

Polygala  Incarnata  L— R;WHR;  RB;  (02853). 

Polygala  sanguinea  L.— 5;  HR;WM,  RM;  (01 148). 

POLYGONACEAE 

*Po/ygonum  owcu/ofeL.—S;ALL;RD,GB;(02354), 

*-fPolygonum  caespitosum  Blume  yar.longisetum 

(de  Bruyn)  A.  N.  Steward— 0;  ALL;  GB,  ST,  BRIP, 
RIP,  RF,  BRF,  DIS,  (03699). 

*Polygonum  cuspidatum  Seib.  &  Zucc, — R;  OCB; 
UT;  (06436). 

*iPolygonum  hydropiper  L— X;  WHR;  RM;  (A.  J. 
Sharp,  E.CIebsch,&A.CIeb5ch9822,TENN). 

Polygonum  hydropiperoides  Michx. — 1;  ALL;  WM, 
RM,BWM,BM,FW;  (02760). 

Polygonum  lapathifolium  L.— S;  ALL;  WM,  BWM; 

(05162). 

^Polygonum  pensylvanicum  L, — 0;  WHR,  OCB; 
WM,  BWM;  (05463). 

*Polygonum  persicaria  L,~l;  OCB;  BWM,  RD,  DIS; 
(05168). 

^Polygonum  punctatum  Ell.— I;  EHR,  OCB;  WM, 
BWM;  (03858). 

Polygonum  sagittatum  L.— S;  HR;  WM;  (01381). 

■f  Polygonum  scandens  L,— S;WHR;  RO;  (06328). 

Polygonum  setaceum  Baldw.— R;  WHR;  GB,  ST; 
(01253). 

tPo/ygonumwyg/n/onumL.— 0;ALL;RF,BRFBDF 
LKW;(01127). 

*Rumex  acetosella  L.— I;  ALL;  PAS,  RD;  (01 854). 

Rumex  altisslmus  Wood— I;  ALL;  BWM,  BM,  WM, 

RM;  (02062). 

*Rumex  conglomeratus  Murr.— V;  OCB;  BWM; 
(06442). 

*RumexcrispusLsuhsp.crispus — F;  ALL;  PAS,  DIS, 
RD;  (02204). 

*Rumex  obtusifolius  L,— R;  WHR;  RD;  (02829). 

PORTULACACEAE 

iCIaytonia  virglnlca  L,— 0;  ALL;  RF,  BRF,  BDF; 
(01699). 

\Phemeranthu5  cakaricus  (S.  Ware)  Kiger — R; 
OCB;  CG;  (03703). 

*Ponulaca  oleracea  L.—l;  OCB;  CG,  CRP,  RD; 

(04102). 

PRIMULACEAE 

Dodecatheon  meadia  L.— R;  WHR;  RF;  (03134 
MTSU). 

Lysimachia  ciliata  L.— R;  WHR;  RIP;  (05294). 

*Lysimachia  nummular  ia  L.— S;  OCB;  BWM,  BRIP; 

(02201), 

Lysimachia  quadrifolia  L.— R;WHR;RF;  (03679). 
iSamolus  valerandi  L.  subsp.  parviflorus  (Raf.) 

Hulten— S;  WHR,  OCB;  CS,  ST  GB;  (03761 ). 

PYROLACEAE 

C/7/mc7pMcjmacu/(7fa(L.)Pursh— F;ALL;OH,BDF; 

(00231). 

RANUNCULACEAE 

Mcfoeapoc/iypodoElliott- l;ALL;RFBRF;(01807 APSC). 

t/Anemoneacuf/7otio(DC.)G.Lawson— 0;HR;RF; 

(00317). 
Anemone americana  (DC.)  H.Hara— R;WHR;OH; 

(01633). 

Anemone  quinquefolla  L.  var.  quinquefolia — R; 
WHR;  RF;  (031 37). 

Mnemone  wyg/n/anoL.—l;WHR,OCB;RB,CG,CB, 

BDF;  (01 049). 

iAquilegia  canadensis  L.—l; ALL;  BO,  RO,  LKW, CG; 

(00342). 

Cimicifuga  rubifolia  Kearney — R;  WHR;  RF; 

(02912). 
tC/emot/scofesbyanoPursh- R;OCB;CG,CB,BDF; 

(03252). 

*Clematis  temiflora  DC— R;  OCB;  RD;  (01  341 ). 

tC/emat/s  versicolor  Small  ex  Rydb. — R;OCB;  BO, 
BDF;  (06423). 

Clematis  viorna  L— R;WHR;RF;  (04914). 

Clematis  virginiana  L.— 0;OCB,  WHR;  BRIR  RIR  RD; 

(01260). 

*Consolida  ajacis  (L.)  Schur— V;  OCB;  LKW; 

(03645). 

^Delphinium  tncorne  Michx.— I;  OCB,  WHR,  BRF, 
RF  LKW;  (01  794). 

Enemion  bfternatum  Raf.— R;  WHR;  RF;  (01 696). 

Hydrastis  canadensis  L.— S;  WHR,  OCB;  RF  BRF; 

(01266). 

■fMyosurus  minimus  L.— R;  OCB;  PAS,  CRR  RD;  (E. 
Quarterman5261,VDB). 

tRanuncu/usaborr/vL/sL—O;  ALL;  BRIR  RIR  LAW, 

RD,PAS,  FW,BRFRF;(01669). 

*Ranunculus  bulbosus  L.— S;  OCB;  RD;  (05837). 



2382 BRIT.ORG/SIDA  21(4) 

-fRanunculus  fascicularis  Muhl.  ex  Bigelow — S; 
OCB;CG,CB,LKW;  (00343). 

Ranunculus  hispidus  Michx.yaf. hispidus — l;WHR; 
RF,OH;(01865). 

Ranunculus  hispidus  Michx.  vat.  nitidus  (Chap- 

man) T.Duncan— S;EHR,OCB;WM,FW,  BWM; 
(01668), 

"[Ranunculus  micranthus  Nutt.— S;OCB;LKW,BO; 
(01778). 

*f Ranunculus  parviflorus  L.— V;  OCB;  RD;  (R.  Krai 
64879,2  May  1980,  VDB). 

Ranunculus  pusillus  Poir.— 5;  ALL;  WM,  BWM; 
(02054). 

iRanunculus  recurvatus  Poir.  -I;  HR;  RF;  (00602). 

''Ranunculus  sardous  Crantz— C;  ALL;  PAS,  RD, 
LWM,CG;  (00939  VDB). 

iThalictrum  dioicum  L.— R;  WHR;  RF,  RO;  (01 868). 

Thalictrum  revolutum  DC— S;  WHR,  OCB;WM, 
BWM;  (03865). 

iThalictrum  thalictroides  (L.)  Fames  &  B.Boivin— 

F;All;RFBRF,LKW;(01667). 

RHAMNACEAE 

ee/-c/iem/osconcyen5(Hill)K.Koch— 5;0CB,WHR; 
BRF,RF;(02128), 

Ceanothus  americanus  L.— 5;WHR;  RB;  (00232). 

Frangula  carolinlana  (Walt.)  Gray — 0;  ALL;  BRF, 
BDF,  LKW,  RF,  PAS,  RD;  (03646). 

Rhamnus  lanceolata  Pursh.— R;  OCB;  LKW,  CG; 

(02885). 

ROSACEAE 

Agunionia  parviflora  Ait.— S;  WHR,  OCB;  WM, 
BWM;  (01  132). 

Agrimonia  pubescens  Walir,  — S;  OCB;  BDF; 
(01178). 

■f  Agrimonia  rostellatoWaWw     l;WHR;RF;(01262). 
Amelanchier arborea  (Michx. L)  Fern. — 0;HR;OH, 

RB,  FW;(00128). 

Amelanchier  canadensis  (L)  Medik. — R;WHR;RB, 
OH:(02141). 

*Chaenomales  speciosa  (Sweet)  Nakai — V;OCB; 
BDF  (06273). 

Crataegus calpodendron  (Ehrh.)  Medik.— S;WHR, 
OCB;  RF,  BRF;  (01 91 5). 

Crataegus  collina  Chapm.— R;  OCB,  WHR;  PAS; 
(03771), 

Crataegus  crus-galli  L.— S;  OCB,  WHR;  PAS,  BDF 
OH,  RB;  (03854). 

Crataegus  intricata  Lange— 0;  ALL;  PAS,  RF,  BRF, 
BDF;  (02 137). 

Crataegus  niarshallii  Egg  lest. — R;  EHR;  FW; 

(00552). 

Crataegus  pruinosa  (Wendl.  f.)  K.  Koch — R;  OCB, 
WHR;  PAS,  BDF;  (00226). 

Crafaegus  spof/iu/ofo  Michx. —V;OCB;BDF;(s.n.). 

*Duchesnea  indica  (Andr.)  Focke— F; ALL;  PAS,  RD, 
LAW;  (05967). 

Fragaria  virginiana  Duchesne — R;  OCB;  CG; 

(04458). 

tGeum  canadense  Jacq.— I;  WHR,  OCB;  RF,  BRF 
LKW;  (00944). 

tGeum  vernum  (RaL)  Torr.  &  Gray— R;  OCB;  BRF; 

(01975). 

tGeum  virginianum  L. — X;  OCB,  WHR;  densely 

wooded  slopes;  (H.  K.  Svenson  881 1  ,TENN), 

Malus  angustifolia  (Ait.)  Michx.— S;  HR;  RB,  OH, 
PAS;  (01  754). 

*/Wo/u5pum/7aRMill.— R;OCB;PAS,LAW;(00252). 
Photinia  melanocarpa  (Michx,)  Robertson  & 

Phipps— R;HR;FW,  RB;(03186), 

Photinia  pyrifolia  (Lam.)  Robertson  &  Phipps — I; 
HR;AS,RM,WM,FW;(01847). 

Physocarpus  opulifolius  (L.)  Maxim. — V;OCB;  BO; 
(00836  APSC). 

Porteranthus  stipulatus  (Muhl.  ex  Willd.)  Britt.— 
5;WHR;  OH,  RB;  (02251). 

*Potentilla  recta  L.— I;  OCB;  RD,  PAS,  CG,  CB; 

(02099). 

tPofenr///as/mp/exMichx.— I;WHR;0H,RB;  (01 857); 

[Plants  of  cedar  glades  and  cedar  barrens  in 

the  county  may  belong  to  the  variety  argyri- 
sma  Fern,  while  plants  from  other  habitats 

seem  to  belong  to  the  typical  variety]. 

Prunus  americana  Marsh.— O;  ALL;  BDF  BRF  RF, 

PAS,RD,CG;(01795). 

-\Prunus  angustifolia  Marsh,— 0;OCB;  PAS,  RD,CG; 
(01320). 

*Pmnu5Coro//n/af)oAit.— V;OCB;UT,RD;(00352). 

■*Pnmus  cerasifera  Ehrh.— R;  OCB;  PAS;  (05409). 

Prunus  hortulana  Bailey— R;  OCB;  RD;  (01  745). 

*A  Prunus  mahaleb  L.— R;OCB;  BDF  LAW. 

iPrunus  mexicana  S.  Wats.— S;  OCB;  BDF,  PAS, 
(00260  VDB). 

Prunus  munsonianaWWig\M  &  Hedrick — R;WHR; 
RD;  (00248). 

*Prunuspersica  (L.)  Batsch--I;  ALL:  RD,  PAS,  I  AW; 
(06446). 

Prunus  serotma  Ehrh.— F;  ALL;  BRF,  RF,  BDF,  OH, 
PAS;  (01  791). 
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*Pyracantha  fortuneana  (Maxim.)  Li — V;OCB;PAS; 
(05632). 

*Pyru5  calleryana  Decne.--R;  EHR;  RD;  (05424). 

*Pyrus  communis  L.— S;  OCB;  PAS,  LAW;  (05968). 
Ro50Coro//noL.— S;OCB,WHR;CG,CB,RB;(02109). 

*Roso  muMora  Thunb.exMurr.—F;ALL;PA5,BDF, 
BRF.RF.BRIR  RIP,  RD;  (05293). 

Rosa  setigera  Michx.— 0;  OCB,  WHR;  BDF,  PAS,  RD, 
BWM;  (03890). 

Rubus  alumnus  Bailey— R;WHR;OH;  (00032). 

Rubu5  argurus  Link— C;  ALL;  PAS,  RD;  (0541 0). 

*A  Rubus  bifrons  Vest  exTratt— R;  OCB;  PAS,  RD. 

*Rubus  discolor  \Neihe  &  Nees— R;  EHR;  RD; 

(05425). 

/?ufau5  floge//or;s  Willd.—I;HR;RB,OH,PAS;(00398), 

/?ut)usocc/c/enfo//sL.— I;ALL:BRF,RF,BDF;(06445). 

Rubus  pensilvanicus  Poir.— R;  EHR;  RF;  (05405). 

*A  Rubus  phoenicolaslus  Maxim. — V;OCB;  BRF 
Rubus  trivialis  Michx.— R;  OCB;  RD;  (01  789). 

*Spiraea  prunifolia  Seib.  &  Zucc— S;  WHR,  OCB; 
RD,  LAW;  (01 700). 

*Spiraea  thunbergli  Seib.— R;  OCB;  CG,  LAW: 
(01615). 

RUBIACEAE 

iCephalanthus  occidentalis  L.— I;  ALL;  WM,  RM, 
BWM,  BM,FW,FP;  (00764). 

*Cruclata  pedemontana  (Bellardi)  Ehrend. — R; 
OCB;  RD;  (021 95). 

Diodia  teres  Walt.— 0;  ALL;  PAS,  RB,  CB,  CG,  RD; 

(01190). 

Wiodia  virginiana  L.— I;  OCB,  WHR;  BWM,  WM, 
PAS;  (01 143). 

f  Galium  aparine  L.— F;  ALL;  BRR  RR  LKW,  PAS,  RD, 
BRIP,RIP;(01961). 

Galium  circaezans  Michx.— I;  ALL;  RF  BRR  LKW; 

(05147). 

*iGalium  mollugo  L.— V;0CB;PA5;(R.  Krai  64888, 
VDB). 

Galium  obtusum  Bigelow— R;  EHR;  FW;  (00554). 

"Galium  parisiense  L.— R;  OCB;  RD;  (06439). 

iGalium  pilosum  Ait,— I; WHR;  RB,  PAS;  (00761 ). 

Galium  tinctonum  L— I;  ALL;  WM,  BWM;  (02833). 

Galium  tnflomm  Michx.— 0;ALL;RF,BRF,LKW,RO, 

BO;  (02451). 

Houstonia  caemlea  L.— I;  HR;  OH;  (00429). 

Houstonia  purpurea  L.var.ca/ycoso  Gray — S;OCB; 
CG,CB;  (03274). 

Houstonia  purpurea  L.  var.  purpurea — t;  ALL;  RF, 
OH,  BRF,  BDF;  (02 126). 

Houstonia  pusilla  Schoepf— S;  OCB,  WHR;  PAS, 

CRP;  (01635). 

-fMitchella  repens  L.— S;  HR;  FW,  OH;  (05394). 

*-fSherardia  arvensis  L.— I;OCB;PA5,LAW;(01 939). 

RUTACEAE 

*Ponarus  trifoliata  (L.)  Raf.— S;  OCB;  PAS,  BDF; 

(05835), 

Ptelea  trifoliata  L.— R;  OCB;  BDF,  BRIP;  (03742). 

SALICACEAE 

*Populus  alba  L.— S;  WHR;  RD,  LAW;  (03873). 

*A  Populus  X  canescens  (Ait.)  Sm.— V;  OCB;  PAS. 

Populus  deltoides  Bartr.  ex  Marsh.— I;  OCB;  BRIR 
BWM,BM,DIS;(01971). 

*A  Populus  nigra  L.— V;WHR;  PAS. 
Salix  caroliniana  Michx.— I;  WHR,  OCB;  RIP,  GB; 

(03749). 

Salix  humilis  Marsh,  var,  humilis—R;  WHR;  RB; 

(01910). 

So//x/nter/brRowlee.— l;OCB;BWM,BM,BRIP,GB, 

RD;(01948). 

So//x  n/gra  Marsh,— F;  ALL;  BRIP,  RIP,  BM,RM,  BWM, 
WM,FP;(00160). 

*Salix  X  sepulcralis  Simonkai— R;  OCB;  RD,  BRIP; 

(05969). 

Salix  sericea  Marsh.— R;  WHR; WM,  ST;  (00066), 

SAPINDACEAE 

*Gardiospermum  halicacabum  L — S;OCB;  BWM, 
PAS;  (01 201), 

5APOTACEAE 

■ISideroxylon  lycioides  L,— I;  OCB;  BDF,  LKW,  CG,  CB; 
(05633). 

SAURURACEAE 

Saumms  cernuus  L.— R; OCB,  EHR;  BM,  BWM,  FW; 

(03887). 

SAXIFRAGACEAE 

iHeucheraamericana  Lvar.omer/cono- S;WHR; 

RF;(02133), 

iHeuchera  villosa  Michx.— O;  ALL;  RO,  BO,  LKW; 

(06281);  [Giles  County  material  is  referable 
to  var,  mocforh/zo  (Small)  RosI,  But.  &  Lak.]. 

Mitella  diphylla  L.— R;WHR;  CS,  RF;  (01  766). 

iSaxifraga  virginiensis  Michx. — 0;  ALL;  RO,  BO, 
LKW,  RF,  BRF;  (01 622). 

7/are//o  corc//fo//aL,var,co///na  Wherry— 0;HR;RF; 

(03135), 

SCROPHULARIACEAE 

/\go//n/sgof(/nger/ (Small)  Small— S;WHR;RB,OH; 

(02914). 



2384 BRIT.ORG/SIDA  21(4) 

Agalinis  purpurea  (L.)  Pennell— R;  EHR;WM,  FW; 

(04184). 

Aureolaria  flava  (L.)  Farw.— I; WHR;  OH;  (02897). 

Aureo/onapecf/nofo(Nutt.)  Pennell— S;WHR;RB, 

OH;  (03683). 

-Mureo/onowyg/n/Cf7(L.)  Pennell— R;EHR;FW,OH; 
(02798). 

tC/ie/oneg/o6ra  L  --l;VVHR,OCB;WM,  BWM,CS, 

AS,  ST;  (01 302). 

Dasistoma  rvacrophylla  (Nutt.)  Raf.— S;WHR, 

OCB;RF,RD,BDF;  (00935), 

■\Gratiola  neglecta  Torn— S;  EHR,  OCB;  WM,  FW, 
BWM;  (02059). 

Graf/o/op/7o5oMichx.— R;  EHR;  WM;  (05020), 

Gratiola  virglniana  L.— S;  HR;  FW,  AS;  (03 1 90). 

Leucospora multifield  (Michx.)  Nutt.— R;OCB;CRP; 

(05318). 

Lindernia  dubia  (L.)  Pennell  var.  anagallidea 

(Michx.)  Cooperrider— V;  WHR;  RB,  DI5; 

(06791), 

Lindernia  dubia  (L.)  Pennell  var.  dubiaS;  EHR, 

OCB;WM,BWM;(05014), 

Mecardonia  acuminata  (Walt.)    Small   var. 

ocum/nota— R;  OCB;  LWM,  CG;  (02893). 

fMimulus  alatus  Ait.— I;  HR;  WM;  (05022). 

"Paulownia  tomentoso  (Thunb.)  Sieb.&  Zucc.ex 

Steud.— 0;  ALL;  BRF,  RF,  RD;  (05404). 

Pedicularis  canadensis  L.— S;  WHR;  RF;  (02 1 3 1 ). 

■fPenstemon  calycosus  Small— I;  OCB,  WHR;  PAS, 
RD.BRIP  BO;  (02098). 

-fPenstemon  tenuiflorus  Pennell— R;OCB;CG,CB; 
(03269). 

Scrophulana  manlandica  L.— R;  OCB,  WHR;  BRF 

RF;(05155). 

*Verbascum  blattaria  L.— I;  OCB,  PAS,  CG,  RD; 
(03639). 

"Verbascurii  thapsus  L  — F;  ALL;  PAS,  RD;  (00965). 

ni/eran/ra  agrestis  L.— R;  OCB;  CRR  RD;  (00321 ). 

A  Veronica  anagallis-aquatica  L.— R;  OCB;  ST. 

*iVeronica  arvensis  L.— I;  ALL;  RD,  DIS,  BDF; 
(01759). 

*Veronica  hederifolia  L.— R;  WHR;  RO;  (01  720). 

"Veronica  peregrina  L,  subsp.  peregrina—\:  OCB, 
WHR;  CRR  RD,  DIS;  (02093  APSC). 

*Veronicapcrsica  Poir.— R;OCB;RD,  LAW;(0435 1 ). 

*l/eran/capo//foFries,— R;WHR;RD;(00122VDB). 

Veronicastrum  virginicum  (L)  Farw.-  R;WHR;RB; 

(02707), 

SIMAROUBACEAE 

M;7Gnfhusa/f/s5;mo  (RMill.)  Swingle— 0;ALL;BRF, 

BDFRFRD;(05312). 

SOLANACEAE 

*Datura  stramonium  L.— I;  ALL:  PAS,  RD,  DIS 

(04128), 

*A  Nicandraphysalodes  (L,)  Gaertn.— R;OCB;CRR 

Physalis  angulata  L.— I;  OCB,  WHR;  CRR  DIS,  RD 

(01335). 

P/iy5a//s/ieferop/iy//oNees— S;  OCB;  CG;  (04921) 

iPliysalis  longifoiia  Nvn. var.  subglabrata  (Mack- 

enzie &  Bush)  Cronq.  — I;  OCB;  RD,  PAS, 

(01206). 

Piiysalis  virginiana  Mill.  var.  virginiana — R;  WHR, 

OH,  RB;  (02250). 

Solanuni  carolinense  L,  var.  carolinense — 0;  ALL 

PAS,  RD,  DIS;  (023 12), 

Solanum  ptychanthum  Dunal — S;  WHR;  RF  RB 

(05290), 

STAPHYLEACEAE 

■\Staphylea  tnfolia  L,— F;  ALL;RF  BRF  BRIR  RIR  LKW; 

(01526). 

STYRACACEAE 

Sty  rax  americanus  Lam.— R;  EHR;  FW;  (0207 1 ). 

Styrax  grandifolius  Ait.— S; WHR;  OH;  (02082). 

THYMELAEACEAE 

■\lJircapalustns  L.— I;WHR,  OCB;  RR  BRF;  (02976). 

TILIACEAE 

t  Tiiia  americana  L.  var.omer/cano— I;  ALL;  RF  BRF; 

(03874). 

fliiia  americana  L.  var.  iieteropiiyila  (Vent.) 

Loud.— F;AL[;RF  BRF;  (04900), 

ULMACEAE 

ICe/f/s  laevigata  Willd.— F;  ALL;  BDR  LKW,  PAS, 

BRIR  RIP;  (03709), 

Celtis  occidentalis  L.— R;  WHR;  RIP;  (02920). 

Celtis  tenuifolia  Nutt.~-R;OCB,  WHR;  LKW,  CG,  RB; 

(01388VDB). 

Ulmus  alata  Michx,— 0;  ALL;  LKW,  BDR  PAS,  OH; 

(01618). 

iUlrvus  americana  L.— I;  ALL;  BRIP,  RIP,  BDF; 

(00082). 

*A  Ulmus  pumila  L.— R;  OCB;  PAS,  RD,  LAW. 

Ulmus  rubra  Muhl.— 0;  ALL;  RF  BRF;  (03765). 

Ulmus  serotina  Sarg,— I;  OCB,  WHR;  BRR  BDF,  RF, 

PAS;  (02921), 
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URTICACEAE 

Boehmeria  cylindrica  (L.)  Sw.— -I;  ALL:  WM,  RM, 
BWM,  BM;  (00942). 

Laportea  canadensis  (L.)  Weddell— I;  ALL;  RF,  BRF, 
RIP,  BRIP;  (00941). 

i  Parietaria  pensylvanica  Muhl.exWiWd. — S;WHR; 
RF,RO;(04915). 

iPilea  pumila  (L.)  Gray— I;  ALL;  RF,  BRR  ST;  (05 1 67). 

■fUrtica  chamaedryoides  Pursh.— I;  ALL;  RF,  BRF; 
(01799). 

VALERIANACEAE 

l/a/er/arapaL/c/7/oraMichx.— R;WHR;RF;(01913). 

*iValenanella  locusta  (L)  Lat.— I;0CB;  PAS,  DIS; 
(04456). 

fValenanelta  radiate  (L.)  Dufr.— 0;WHR,OCB;PAS, 

RD,RF;(02125APSC). 

iValerianella  umbilicata  (Sullivant)  Wood — L' 
OCB;  CRR  RD,  PAS,  LWM;  (04455). 

VERBENACEAE 

fCallicarpa  americana  L.— I;  OCB;  BDF,  LKW; 

(03648). 

Glandularia  canadensis  (L.)  Nutt. — R;  OCB;  CG; 

(01704). 

Phryma  leptostaciiya  L— I;  ALL;  RF,  BRF,  BDF; 

(00667). 

■f Phyla  lanceolata  (Michx.)  Greene— I;  ALL;  WM, 
BWM;  (02832). 

*Verbena  brasiliensis  VelL— R;  OCB;  PAS,  BRIP; 
(03489). 

Verbena  hastata  L.— R;  WHR;  WM,  RM;  (03753). 

Verbena  simplex  Lehm,— 0;  OCB,  WHR;  CG,  CB, 
PAS,  BO,  RD,RB;  (02043). 

Verbena  urticifolia  L.— I;  OCB,  WHR;  PAS,  RD; 

(00778). 

VIOLACEAE 

IHybanthus  concolor {J.  f.fofst)  Spreng. — l;WHR; 
RF;(01763). 

■fViola  bicotor  Pursh— 0;  ALL;  RD,  PAS,  CRP; 

(00362). 

Viola  cucullata  Ait.— I;  WHR,  OCB;  CS,  ST,  WM, 

BWM;  (00378). 

Viola  egglestonii  Brainerd— R;OCB;  CG;  (01 624). 

Wo/a /h/rsufu/aBrainerd— 5; WHR; OH;  (03142). 

iViola  palmata  L.— I;  ALL;  BDF,  RF,  BRF,  LKW; 

(02132). 

Viola  X  primulifolia  L.— R; WHR;  RM;  (00464). 

Wiola  pubescens  Ait,  var.  scabriuscula  Schwein. 

exTorr,&  Gray— 0;  ALL;  BRF,  RF;(00404  APSC). 

Viola  saginata  Ait.— R;  WHR;  RB;  (03 1 47). 

Wiola  sororia  Willd.— 0;  RF,  BRF  PAS,  LAW,  BRip 

RIP;  (01 695). 

tWo/asfnotoAit.— I;ALL;RF,BRF,RIP,BRIP;(01797). 

Wo/a  rr/porf/to  Ell.— S;WHR;RF,OH;(02031);  [Giles 

County  material  is  referable  to  variety 

glabenmma  (DC.)  Harper]. 

Viola  walteri  House—R;  OCB,  WHR;  BRF,  RF; 

(03061). 

VISCACEAE 

Phoradendron  leucarpum  (Raf.)  Reveal  &  M.C. 

Johnston — I;  OCB;  epiphytic  on  trees; 

(05675). 

VITACEAE 

**Annpelopsisarborea  (L.)  Koehne— R;OCB;BWM; 

(05317). 

fAmpelopsis  cordata  Michx. — I;  OCB;  BRIP; 
(05316). 

Parthenocissus  quinquefolia  (L.)  Planch. — F;ALL; 
RF,  BRF,  Rip  BRIP  LKW;  (05305). 

Vitis  aestivalis  Michx,  var.  aestivalis — 0;  ALL;  OH, 

BDF;  (02267). 

Vitis  cinerea  (Engelm.)  Millard  var.  baileyana 

(Munson)Comeaux— S;WHR;RF,RIP;(02266). 

Vitis  rotundifolia  Michx.— 0;  ALL;  OH,  BDF; 

(00191). 

iVitis  vulpina  L— F;  OCB,  WHR;  BRIR  RIR  BWM; 

(05419). 
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ABSTRACT 

A  floristic  inventory  in  Montgomery  County,  Arkansas,  docuinen  ted  1,110  vascular  plant  taxa.  Fifty- 

nine  taxa  (3%  ol'  county  total)  in  Montgomery  County  are  considered  to  be  of  conservation  concern 
and  are  tracked  by  tfie  Arkansas  Natural  1  leritage  Commission.  One  tiundrcd  and  thirty-lour  taxa 
(12%  of  county  total)  were  introduced,  21  (2%  of  county  total)  of  wliicli  are  considered  mvasi  vc.  The 

fatnilies  with  the  most  taxa  represented  in  the  flora  are  Asteraceac  (144),  Poaceae  (120),  Cyperaceae 

(82),  Fabaceae  (75),  and  Rosaceae  (38).  Elatine  trtandra  Schkuhr  represents  a  species  never  before 

coUected  in  Arkansas.  A  single  federally  endangered  species,  Ptilimnium  noihsum  (Rose)  Mathias, 

was  noted.  Hyd  lilla  verliciUala  (L.f.)  Royle,  a  federally  listed  noxious  weed  was  collected.  Montgom- 
ery County  has  one  of  the  highest  proportions  of  sensitive  species  in  Arkansas,  but  has  fewer  than 

20%  of  the  State's  known  alien  species,  probabfy  due  to  its  high  diversity  of  rare  habitats  and  a  rela- 

tively intact  landscape.  With  1,110  taxa,  Montgomery  County  is  the  sixth  best-collected  county  in 
Arkansas.  However,  since  most  Arkansas  counties  have  fewer  than  800  documented  taxa,  there  is  a 

clear  need  for  increased  floristic  work  if  the  species  that  grow  in  Arkansas  are  to  be  known. 

RESUMF.N 

Se  llevo  a  cabo  un  inventario  floristico  en  el  condado  dc  Montgomery  Arkansas,  que  proporciono 

una  hsta  de  l.UO  taxa  de  plantas  vascularcs,  Cmcuenta  y  nueve  taxa  (5%  del  total)  del  condado  de 

Montgomery  son  considerados  raros  y  estan  siendo  monitoreados  por  la  Comision  Herencia  Natural 
de  Arkansas  (Arkansas  Natural  Heritage  Commission).  Cientotremtaycuatro  taxa  (12%  del  total  del 

condado)  son  introducidos  y  21  (2%  del  total  del  condado)  son  considerados  especies  mvasoras.  Las 

familias  con  un  mayor  numero  de  taxa  representadosen  la  ffora  son  Asteraceae  (144),  Poaceae  (120), 

Cyperaceae  (82),  Fabaceae  (75),  y  Rosaceae  (38).  Elatine  thandra  Schkuhr  es  una  especie  que  fue 

colectada  por  primera  vez  en  Arkansas.  Fue  encontrada  una  sola  especie  federal  en  peligro,  P(  i  / 1  m  n  i  u  m 
nodosum  (Rose)  Mathias.  Se  colecto  Hydnlla  vcrlicilUita  (L.  f.)  Royle,  una  especie  nociva  lederal 

mcncionada.  El  condado  de  Montgomery  tiene  una  de  las  mas  elevadas  proporciones  dc  especies 

sensibles  de  Arkansas,  pero  tiene  menos  del  20%  de  las  especies  introducidas  en  el  estado, 

probablemente  debido  al  gran  nt'imerode  habitats  raros  y  un  paisajc  relativamentc  intacto.  Con  1.110 
taxa,  el  condado  de  Montgomery  es  el  sexto  condado  muestreado  de  Arkansas.  Sin  embargo,  pucsto 

que  la  mayoria  de  los  condados  de  Arkansas  tienen  menos  de  800  taxa  documentados,  hay  una 
necesidad  de  mas  estudios  f  loristicos  con  el  fin  de  conocer  fas  especies  que  crecen  en  Arkansas. 

'  Present  Address:  Department  of  Biological  Sciences,  Galvin  I  ife  Science  1 07,  University  of  Notre  Dame,  Notre 

Dame,  Indiana  46556,  U.S.A,  tmarsico@nd.edu. 
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INTRODUCTION 

Floristic  studies  have  long  provided  botanists  with  baseHne  knovvdedge  of  plant 

species  distribution  and  habitat  preference,  so  proportionately  more  is  known 

from  locations  that  have  had  extensive  inventories  (Duncan  1953).  Descriptive 

studies  are  needed  before  subsequent  ecological  endeavors  can  be  conducted. 

No  systematic  inventory  of  the  Ouachita  Mountains'  flora  has  been  conducted 
to  date  with  the  exception  of  Hot  Springs  National  Park  (Palmer  1926;  Scully 
1937,1941, 1942).  In  addition,  certain  areas  of  botanical  interest  in  the  Ouachitas 

(e.g.,  Rich  Mountain,  Mount  Magazine,  and  Albert  Pike)  have  received  much 

attention  by  botanists,  but  very  frequently  lor  their  charismatic  plant  species, 

and  a  comprehensive  flora  accompanied  by  vouchered  specimens  is  lacking. 

This  study  is  the  first  one  of  its  scale  in  the  physiographic  region  of  the  Oua- 
chita Mountains  of  Arkansas. 

Geography,  Geology,  and  Soils 

Montgomery  County  is  located  in  west  central  Arkansas  in  the  Central  Oua- 

chita Mountains  (Fig.  1).  The  county  covers  2,023  km'  (781  mi'),  and  is  charac- 

terized by  east-west  trending  ranges  of  the  Ouachita  Mountains,  including  the 
Fourche,  Caddo,  and  Cossatot  mountains.  The  Fourche  Mountains  are  located 

in  the  northern  part  of  the  county  The  central  portion  of  the  county  consists  of 

a  large  basin  that  contains  the  Ouachita  and  Caddo  rivers.  The  Caddo  Moun- 
tains are  south  of  the  basin,  and  southwest  of  the  Caddo  Mountains  are  the 

Cossatot  Mountains.  Flevation  in  Montgomery  County  ranges  from  a  low  of 

149  m  in  the  very  southeast  corner  of  the  county  along  Sugarloaf  Creek  to  a 
high  ol  673  m  at  Slatmgton  Mountain  in  the  southwest  (490  to  2209  ft). 

Geologically  the  area  is  old  and  the  exposed  rock  and  soils  are  varied.  The 
oldest  rock  in  the  state,  which  dates  from  the  Cambrian  and  lower  Ordovician 

periods,  is  Collier  Shale,  which  is  partially  exposed  in  Montgomery  County 

(Braden  1999).  The  east-west  geology  of  the  Ouachita  Mountains  displays  the 
rock  i  n  decreasing  age  both  north  and  south  of  the  center  due  to  anticline  fold- 
mg  during  the  Pcnnsylvanian  Period. 

All  the  sedimentary  rocks  in  the  Ouachita  Mountains  were  deposited  be- 

fore the  tectonic  events  of  the  late  Pennsylvanian.  Each  rock  type  was  deposited 

in  a  horizontal  stratum,  but  was  subsequently  twisted  and  folded  into  its  present 

shape  (Palmer  1926).  Thrust  faulting  and  folding  due  to  continental  col  lision  gave 

the  Ouachita  Mountains  their  compressed  anticline/syncline  deformation  (Snider 

1982).  The  Ouachita  fold  belt  extends  from  southwest  Alabama  north  through 
Arkansas,  and  southwest  through  Oklahoma,  Texas,  and  into  Mexico.  The  2,100 

km  course  of  the  Ouachitas  is  only  exposed  for  500  km  (Flawn  1959).  The  rocks 

arc  shale,  sandstone,  quartzite,  conglomerate,  and  novaculite  (Palmer  1926).  No- 

vaculite,  the  slightly  metamorphosed  product  of  chert  (Guccione  1993),  is  mined 

for  high-quality  whetstone  in  the  area,  and  is  interesting  both  geologically  and 
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Fig.  1 .  Geology  and  land  ownership  in  Montgomery  County,  Arkansas. 
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botanically.  Additionally,  novaculite  glades  are  habitats  unique  to  the  Ouachita 

Mountains.  Substantially  due  to  its  geology,  Montgomery  County  is  rich  in  re- 
gional endemics  ol  both  plants  and  animals.  The  area  has  a  great  diversity  of 

habitats  in  close  proximity  to  one  another  (Braun  1950)  due  to  its  rough  and 
varied  topography. 

Soil  orders  in  the  region  are  F.ntisols  and  Ultisols.  Hntisols  arc  young  soils 

vv'ith  little  or  no  evidence  of  developed  soil  horizons.  In  the  Ouachita  Mtuui- 
tains  they  form  in  the  vicinity  ol  stream  courses  where  erosion  is  extreme  and 

equals  or  exceeds  soil  tormation.  Ultisols  are  old  soils  that  lorm  in  warm,  hu- 
mid climates  with  a  seasonal  dry  period  under  forest  vegetation.  Ultisols  are 

the  dominant  soils  m  Montgomery  County  (Soil  Survey  Staff  1998, 1999).  Soils 

in  the  area  are  commonly  thin  and  in  many  places,  including  steep  slopes  and 

glades,  the  parent  geologic  material  has  lar  greater  influence  than  that  of  the  soil. 

Climate 

The  climate  of  Montgomery  County  and  the  central  Ouachita  Mountains  is 

broadly  described  as  humid  sub-tropical  CBailey  1995).  The  climate  of  the  state 
ol  Arkansas  is  influenced  by  its  latitude  between  33  and  37  degrees  north,  the 

prevailing  westedies,  polar  fronts  from  the  continent, and  Gulf  of  Mexico  mois- 

ture (Baldwin  1984).  The  following  climate  data  were  compiled  Irom  the  Na- 

tional Oceanic  and  Atmospheric  Adnunistration  (NOAA)  observations  col- 
lected in  Mount  Ida,  Arkansas,  in  central  Montgomery  County,  from  1931 

through  2000,  but  represent  66  years  ol  observation  due  to  missing  values  from 

1948, 1949, 1950,  and  1954.  The  average  annual  high  temperature  is  23°C  (73°F), 

the  average  annual  low  temperature  is  8°C  (47°F),  and  the  overall  average  an- 

nual temperature  is  15°C  (60°F).  Temperatures  have  ranged  from  an  all-time 

highof47°C(116°F)  on  August  I0,1936,toa  lowof -29°C(-21°F)on  February  2, 
1951.  Even  though  extremes  in  precipitation  or  temperature  occur,  they  are  rare. 

The  average  hottest  day  for  a  given  year  is  39°C  (103°F),  but  the  most  common 

value  in  the  66  years  of  data  collection  was  38°C  (100°F).  The  average  coldest 

temperature  for  a  year  is  -15°C  (5°F),  and  the  most  common  value  was  -I3°C 

(8°F).  The  average  period  without  a  freeze  (growing-season)  is  typically  between 
200  and  240  days  in  the  Ouachita  Mountains  province  (USD A  1981). 

The  area  receives  some  of  the  highest  rainfall  in  Arkansas  (Reinhold  1969) 

with  an  annual  average  of  141  cm  (55  in.).  The  range  of  annual  rainfall,  how- 
ever, is  incredibly  varied,  with  a  maximum  of  213  cm  (84  in.)  recorded  in  1945 

and  a  minimum  of  83  cm  (33  in.)  recorded  in  1936.  The  Ouachita  Mountains  are 

high  enough  to  draw  more  rain  lal  1 1  rom  passing  storm  systems  than  other  natu- 
ral regions  ot  Arkansas.  Precipitation  is  seasonal  with  the  spring  months  of 

March,  April,  and  May  commonly  being  wettest  and  typical  dry  times  in  July 

through  September  Snow  is  lim  ited  in  the  region,  and  one  out  of  every  five  years 

lacked  snow  entirclv.  The  avei'age  annual  snowfall  for  the  area  is  12  cm  (5  in). 
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The  greatest  yearly  snowfall  recorded  was  47  cm  (19  in)  in  1988.  Ice  storms  are 

uncommon,  but  may  be  severe.  In  December  2000,  an  ice  storm  struck  the  re- 

gion and  dramatically  opened  the  forest  canopy.  There  were  long-term  changes 
in  vegetation  structure  due  to  the  severity  of  that  storm. 

Anthropogenic  Influence 

Montgomery  County  and  the  greater  Ouachita  Mountain  region  were  occupied 

by  early  Americans  in  the  Dalton  cultural  period  in  the  early  Holocene  for  hunt- 

mg  grounds  and  short-term  settlements.  There  is  evidence  that  even  in  rugged 

areas  of  the  Cossatot  Mountains  by  the  late  Caddo  period  (15'''  Century),  hunt^ 
ing  and  gathering  was  supplemented  by  small  plots  of  maize,  beans,  and  squash 

(Early  2000).  Although  First  Nations  peoples  mined  and  farmed  small  plots, 

their  nnpact  to  the  landscape  in  the  area  appears  small  compared  to  that  after 

European  settlement. 

European  descendants  typically  from  Mississippi,  Alabama,  and  Georgia 

settled  in  the  Ouachita  Mountains  m  the  19^'^  Century.  They  were  predominately 

of  English  or  Scotch-Irish  heritage,  and  lived  subsistence  lives  with  only  small 
farms,  often  surrounded  by  virgin  woodland  (Smith  1986).  When  mechanized 

logging  arrived  m  the  Ouachitas  around  1900,  the  vegetation  began  to  change 

rapidly  as  large  tracts  of  shortleaf  pine  timber  were  logged.  Virtually  no  virgin 

timber  remained  by  1950.  The  Arkansas  National  Forest  was  set  aside  in  1907 

(changed  to  the  Ouachita  National  Forest  in  1926).  Sustained  yield  forestry  be- 

gan to  replace  "cut  out  and  get  out"  practices  in  the  1920s,  but  as  a  valuable 
limber  resource  the  areas  within  the  Ouachita  National  Forest  experienced 

heavy  logging.  In  the  1970s  Weyerhaeuser  Company  began  intensively  manag- 
ing its  stands  as  monocultures  of  loblolly  pine.  The  Ouachita  National  Forest 

began  to  use  even-age  management  as  well  (Smith  1986).  Such  management 

regimes  are  now  unacceptable  on  public  lands.  It  is  important  to  note  that  al- 
though none  of  the  land  is  in  its  pre-scttlement  state,  and  all  of  it  is  managed, 

the  majority  of  Montgomery  County  retains  the  landscape's  original  character, 
and  allows  for  a  great  number  of  native  species  to  persist  or  thrive.  The  Oua- 

chita National  Forest  and  Montgomery  County  wifl  likely  keep  their  semi-natu- 
ral character  long  into  the  future. 

Ever  since  the  warming  and  drying  after  the  most  recent  ice  age,  pfant  com- 

munities in  the  region  have  experienced  human  induced  fires.  Though  Euro- 
American  settlers  in  the  South  were  casual  in  their  feelings  toward  fire,  national 

policy  prevented  fire  in  an  effort  to  prevent  damage  to  property  However,  U.S. 

Forest  Service  policy  in  the  South  had  always  contained  provisions  for  allow- 
ing fire,  and  interest  m  using  fire  as  a  management  tool  increased  (Pyne  1982). 

Currently,  the  Ouachita  National  Forest  prescribes  burns  to  hmit  potential  for 

catastrophic  fire  and  improve  wifdlife  habitat  (http://www.fs.fed.us/r8/ 

ouachita/fire/fire_management%20.shtml). 
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Although  ecosystem  degradation  by  land  management  practices  is  always 

a  concern,  most  of  Montgomery  County  is  in  federal  land  holdmg,  and  ecosys- 
tem destruction  from  development  is  of  little  concern.  A  potential  problem,  now, 

and  the  second  most  important  cause  for  the  decline  of  imperiled  species  is  the 

introduction  oi  non-native,  invasive  species  (Stein  ct  al.  2000).  Common  exotic 

invasive  species  in  Montgomery  County  include  Hlacagnus  umhcUata,  Lespc- 
dczci  cuncata,  Lii^^ustrum  sincnsc,  Loniccra  japonicu,  and  Microstcgium 
viinincitm. 

Ecological  Systems 

The  Ecological  Systems  Database  (NatureServe  2003)  was  used  as  a  framework 

for  classifying  ten  plant  communities  in  Montgomery  County.  The  communi- 

ties are  defined  on  a  meso-scale,  allowing  for  patterns  of  ecological  variability 

while  remaining  recognizable  to  guide  conservation  and  land  managers'  needs 
(Comer  et  al.  2003).  NatureServe  lacked  anthropogenically  managed  or  created 

communities  that  did  not  fall  under  the  categories  of  "natural"  or  "semi-natu- 

ral." These  include  easily  recognizable  areas  such  as  pastures,  roadsides,  and 
abandoned  pits  or  quarries.  A  distinct  community  dominated  by  Pinus  taeda 

v/as  not  included  lor  the  Ouachita  Mountains.  The  only  natural  community 

that  was  lacking  Irom  the  published  list  was  the  Shale  Glade  Ecological  Sys- 
tem. Shale  glades  are  iniportant  botanically  in  Montgomery  County  because 

they  are  areas  where  unique  plant  assemblages  form  and  include  species  found 
nowhere  else  in  the  county. 

(PIN)  Ozark-Ouachita  ShortlcaJ Pine-Oak  Forest  and  Woodland-Thc 

Ozark-Ouachita  Shortleaf  Pine-Oak  Forest  and  Woodland  covers  the  largest 
land  area  in  Montgomery  County.  It  is  classified  as  a  natural  or  semi-natural, 

vegetated,  and  upland  matrix.  The  thread  that  ties  this  variable  system  together 

is  the  presence  and  often  dominance  of  Pinus echiuata.  The  hardwood  compo- 
nents, dominated  by  various  Qucrcu.sspecics,  vary  with  slope,  aspect,  and  mois- 

ture conditions  (Dale  &  Ware  1999).  There  are  other  hardwood  canopy  species 

in  the  system  such  as  Carya  spp.  and  Prunus  serolina,  but  they  are  less  abun- 
dant than  oaks.  The  canopy  ranges  from  completely  closed  to  more  commonly 

open  with  as  little  as  40%  canopy  cover.  The  system  covers  a  wide  range  of  to- 
pography from  level  to  steep  slopes,  most  aspects,  and  is  not  tied  to  a  specific 

topographic  teature  (e.g.,  streams)  or  geology.  Understory  species  include 

Vaccinium  spp,,  SoUdugo  spp.,  Monarda  spp.,  and  Schizaehyrium  scoparium  as 
dominants. 

(LOB)  Ouachita  Mountain  Planted  Lohhdly  Pine  Forest. -This  ecological 
system  is  not  listed  by  NatureServe  (2003)  for  Montgomery  County  probably 
because  Pinus  taeda  is  thought  to  be  exotic  to  the  Ouachita  Mountains.  The 

loblolly  pine  system  is  similar  to  the  shortleaf  pine  system  in  the  Ouachitas 

except  that  it  is  dominated  by  Pi  nuslaeda  rather  than  Pin  us  cch  i  nula.  The  com- 
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munity  is  located  only  in  the  southeastern  portion  of  the  county  where  the 

topography  is  less  rugged  and  slopes  are  less  steep  than  in  other  areas.  Com- 
mon herbaceous  species  include  Asclepias  variegata,  Lactuca  canadensis, 

Pseudognaphalium  helleri,  Clitoria  mariana,  and  Rhcxia  mariana.  Except  for 
Its  location  in  the  Ouachita  Mountains,  the  community  matches  closely  the 

Pinus  taeda  forest  alliance  of  the  West  Gulf  Coastal  Plain  Pine-Hardwood  For- 

est (NatureServe  2003).  Sites  in  Montgomery  County  range  from  obvious  plan- 
tations with  trees  in  straight  rows  to  a  more  natural  system  managed  by  fire. 

Although  all  sites  may  represent  plantings  in  this  area,  the  system  (at  least  non- 
plantation  sites)  can  follow  the  semi-natural  classification  of  the  Ozark-Oua- 

chita Shortleaf  Pine-Oak  Forest  and  Woodland  with  a  different  dominant 

canopy  species,  or  the  West  Gulf  Coastal  Plain  Pine-Hardwood  Forest  in  a  more 
northern  location. 

(MES)  Ozark-Ouachita  Mesic  Hardwood  Forest.— The  Ozark-Ouachita 

Mesic  Hardwood  Forest  is  classified  as  a  natural  or  semi-natural  vegetated  up- 

land small  patch  system.  This  community  may  be  found  on  low,  north-facing 
slopes  and  along  river  terraces  in  areas  that  are  not  distinctly  riparian.  Quercus 
alha  and  Q.  rubra  are  common  oak  dominants,  but  the  classic  mesic  species  are 

Fagusgrandifolia  and  Acer  harbatum.  Tilia  americana  is  another  canopy  spe- 
cies, and  Asimina  triloba  and  Magnolia  tripetala  may  be  found  in  the  under- 

story  In  the  Crystal  Campground  area,  the  mesic  forest  includes  a  population 
of  Pinus  strobus,  planted  for  timber  in  1910,  but  subsequently  naturalized,  and 

it  is  the  only  reproducing  population  known  m  Arkansas.  The  herbaceous  layer 
of  this  community  contains  a  wide  range  of  spring  ephemeral  species  such  as 
Trillium  recurvatum,  Cypnpedium  kentuckiensis,  and  Podophyllum  peltatum. 
Mesic  forest  habitat  provides  greater  moisture  to  vegetation  thus  supporting 

different  species  than  the  shortleaf  pme-oak  forest  and  woodland  system. 

(RIP)  Ozark-Ouachita  Riparian— The  Ozark-Ouachita  Riparian  commu- 
nity IS  variable  in  vegetation,  but  has  one  main  topographic  feature  that  ties 

the  system  together— streams.  The  system  is  classified  as  natural  or  semi-natu- 
ral, vegetated,  and  upland.  The  spatial  pattern  is  linear  Canopy  species  may 

vary,  but  typically  include  LiquidambarstyraciJluaandPlatanusoccidentalis 

as  canopy  dominants.  Acer  spp.  and  various  Quercus  spp.  are  also  canopy  spe- 
cies in  the  riparian  ecosystem.  Betula  nigra  occurs  infrequently  The  understory 

and  shrub  layers  often  consist  of  Linderabenzoin,Alnusserrulata,Hamamelis 

vernalis,  Carpinus  caroliniana,  and  Ostrya  virginiana.  The  herbaceous  layer  is 
diverseandcommonlyconsistsof  Festucasubver(:icinata,OsmorhizaIongistyhs, 

Galium  aparine,  Viola  pubescens,  and  Elymus  virginicus.  Certain  riparian  sites 

also  include  the  Ouachita  Mountain  endemic,  Hydrophyllum  brownei.  The  ri- 

parian system  does  not  often  include  Fagus  grandijolia  in  its  canopy.  The  ri- 
parian zone  in  Montgomery  County  is  typically  found  from  the  immediate 

riverbank  through  a  system  of  periodically  flash  flooded  terraces.  The  size  of 
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the  stream  dictates  the  distance  away  from  the  stream  that  the  riparian  com- 
munity IS  encountered.  The  substrate  consists  of  soils  that  are  rich  and  well- 

drained  and  often  with  abundant  gravel. 

(SEE)  Ouachita  Mountain  Forested  Seep.—TheOuachitdiMountam  Forested 
Seep  community  is  characterized  as  a  natural,  small  patch,  vegetated  wetland. 

All  seepage  areas  have  water  coming  from  below  the  ground  surface.  Seeps  may 
occur  at  the  headwaters  ol  streams  or  along  riparian  areas.  They  are  saturated 

or  very  moist  throughout  the  year  The  canopy  may  be  dominated  by  Liquidam- 
har  styraciflua,  Qucrcusalba,  Acer  ruhrum,  and  Magnolia  tnpetala,  which  is 
also  common  in  the  understory  The  coverage  of  the  canopy  is  variable  from 
fully  covered  to  quite  open,  fiowever,  due  to  the  soft  substrate,  which  allowed 

tor  easy  uprooting,  much  of  the  canopy  in  many  seeps  in  Montgomery  County 

was  dratnatically  opened  by  an  ice  storm  in  December  2000.  Subcanopy  spe- 
cies commonly  encountered  are  Magnolia  tnpetala,  Ilex  opaca,  Carpinus 

caroliniana,  and  Corylusamericana.  Aside  from  the  saturated  soil,  the  herba- 
ceous layer  provides  a  distinctive  sign  of  a  forested  seep.  Ferns  are  abundant 

and  diverse  and  include  Osmunda  cinnamomca,  Osmunda  regalis,  Athyrium 

filix-femina,  Onoclea  .sensihi/is,  and  others. 
(NOV)  Ouachita  Novaculite  Glade  and  W(W(i?and.-The  Ouachita  Novacu- 

lite  Glade  and  Woodland  system  is  defined  as  a  small  patch  of  natural  occur- 
rence that  is  vegetated  and  upland.  The  diagnostic  feature  for  the  community  is 

novaculite  geology.  The  system  is  found  from  450-640  m  (f 476-2100  ft.)  in  el- 
evation and  is  a  mosaic  of  open  glades,  outcrops,  and  woodlands.  Dominant 

species  include  Quercus  stellata,  Quercus  n\arilandica,  Quercus  rubra,  and  Carya 
texana.  The  endemic  Quercus  acerifolia  is  found  only  in  this  and  the  Ouachita 
Montane  Oak  Forest  system.  A  common  and  often  distinctive  member  in  the 

subcanopy  is  Ptclea  trifoliata.  The  herbaceous  layer  is  dense  with  grass  species 
including  Bromu^  spp.,  Danlhonia  spicata,  Dichanthelium  spp.,  and 
Schizachyrium  scoparium.  Am  hrosia  artcmisi  ijolui,  Helia  nth  us  di  varicatus,  and 
Helianthus  hirsutusdire  other  common  associates.  Trees  are  often  stunted  and 

gnarly  due  to  drought,  fire,  wind,  and  ice,  all  of  which  are  thought  to  play  im- 
portant roles  in  the  maintenance  of  this  system. 

The  Ouachita  Montane  Oak  Forest  is  a  similar  community  to  the  Novacu- 
lite Glade  system  except  that  it  lacks  novaculite  substrate.  The  inclusion  of  this 

system  under  the  Novaculite  heading  is  appropriate  here  because  the  montane 

oak  lorest  has  a  limited  extent  in  Montgomery  County  It  is  only  found  in  high- 
elevation  areas  in  the  northwest  part  of  the  county  Although  the  geology  dif- 
lers,  vegetation  is  remarkably  similar  in  both  high-elevation  communities,  and 
does  not  warrant  a  separate  community  designation  in  Montgomery  County. 

(SHA)  Ouachita  Mountain  Shale  Glade.~The  Ouachita  Mountain  Shale 

Glade  community  is  characterized  as  a  small  to  large  patch,  natural  or  semi- 
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natural  vegetated,  upland  system.  The  soil  is  very  thin  and  shale  (the  dominant 
substrate)  is  often  exposed  at  the  surface.  This  ecosystem  is  found  on  level  or 

slightly  sloped  topography  in  the  basm  regions  of  the  Ouachita  Mountains. 

There  is  often  no  tree  canopy  associated  vv'ith  this  system,  hut  Juniperus 
virginiana  and  Carya  texana  have  become  common  canopy  species.  There  is 
little  shrub  layer,  as  the  system  is  dominated  by  a  diverse  array  of  herbs  and 

grasses.  The  shale  substrate  acts  as  a  fragipan,  creating  very  w/et  surface  condi- 
tions in  the  early  spring  that  dry  throughout  the  summer,  when  the  system 

appears  nearly  barren.  This  hydro-xeric  phenomenon  characterizes  the  shale 
glade.  Herbaceous  species  include  Talinum  calycinum  and  Dodecatheon  meadia, 
as  well  as  many  members  of  the  Asteraceae  including  Coreopsis  grandiflora, 

Silphium  laciniatum,  and  Solidago  spp. 

(ROA)  Ouachita  Mountain  Upland  Herbaceous  with  Regular  Interval  Hu- 
man-Induced Disturbance.— This  community  includes  those  habitats  that  are 

managed  by  at  minimum,  yearly  grazing  or  mowing:  roadsides,  roadside  ditches, 

pastures,  and  cemeteries.  These  are  linear,  small  patch,  or  large  patch,  anthro- 
pogenic upland  vegetated  systems.  They  are  typically  without  a  tree  or  shrub 

layer  and  consist  mostly  of  grasses  and  other  herbaceous  species  such  as  Daucus 
carota, Bidens spp.,  Trijolium  campestre, Paspalum spp., Lolium spp., and  Tridens 
flavus.  The  species  growing  in  these  habitats  are  adapted  to  full  sun  and  a  range 
of  moisture  conditions.  Although  not  considered  by  NatureServe,  this  system 

is  important  to  the  categorization  of  the  plant  species  in  the  Ouachita  Moun- 
tains. Pastures  and  roadsides  favor  grass  species,  which  tolerate  mowing/graz- 

ing, serve  as  entry  points  and  corridors  for  invasive  species,  represent  novel 
habitat  for  natives,  and  make  up  a  large  land  area. 

(WEE)  Ouachita  Mountain  Upland  HerhaceousShruhhy  with  Single  Ma- 

jor Human-Induced  Disturbance.— This  community  is  common  along  aban- 
doned Forest  Service  roadways,  but  also  is  used  for  any  land  not  actively  man- 

aged, such  as  abandoned  lots,  pits,  or  mines.  It  is  a  linear  or  small  patch  vegetated, 
upland  anthropogenic  system.  Though  much  less  important  in  terms  of  land 
area  covered  than  Regular  Interval  Disturbance  system,  it  is  distinct  from  it. 

The  main  difference  between  the  ecosystems  is  type  of  disturbance.  The  Regu- 

lar Interval  Disturbance  system  has  regular,  at  least  annual  mechanical  distur- 
bance, whereas  this  weedy  community  begins  with  a  single  major  disturbance 

only.  After  this  usually  vegetation-voiding  initial  event,  colonization  and  suc- 
cession occur  undisturbed,  unless  aided  by  plantings  to  reduce  erosion.  This 

system  is  characterized  by  weedy  or  early  successional  herbaceous  and  shrub 

species  and  represents  an  ever-changing  continuum  from  unvegetated  bare 

ground  to  late  successional  stages.  These  habitats  are  abundant  with  non-na- 
tive species  such  as  Ligustrum  sinense  and  Lespedeza  cuneata.  Other  abundant 

early  colonizers  include  Amhrosia  spp.  and  Acalypha  virgimca. 
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(WET)  Ouachita  Mountain  Human  Created/Maintained  Still  Water  Wet- 

land and  Gravel  Bar— This  system  is  a  variable  system  that  includes  anthropo- 
genic lakes  and  ponds  (none  of  which  are  natural  in  the  Ouachita  Mountain 

landscape),  a  beaver  created  upland  marsh,  and  natural  gravel  bars  of  rivers 

and  streams.  These  are  wetland  systems  that  can  often  be  described  as  early 

successional.  Regulated  lakes  and  ponds  in  the  region  have  a  fluctuating  shore- 
line allowing  for  wetland  plant  growth  and  colonization  that  follows  the  water 

level.  Stream  gravel  bars,  though  natural,  mimic  this  pattern  due  to  rapid  water 

level  changes  in  streams  and  rivers.  Gravel  bars  also  experience  vegetation-void- 
ing disturbance  during  flash  floods.  These  systems  are  dominated  by  a  mix  of 

wetland  herbaceous  and  shrub  species  and  weedy  early  successional  plants.  True 
aquatic  species  include  Nymphaeaodorata,Potamogetonspp.,3.nd  Utricularia 
gibba.  Examples  of  emergent  or  terrestrial  species  in  this  system  art  Justicia 
americana,  Xanthium  strumarium,  and  Cleome  hassleriana.  Richardson  Bot- 

toms, a  beaver  created  upland  marsh,  though  a  unique  community  in  the  Oua- 
chita Mountains,  f  its  under  this  category  for  ecological  system  description. 

METHODS 

Voucher  collections  were  made  from  August  2001  through  October  2003.  Sev- 
eral primary  collecting  sites  were  established  by  conducting  pilot  searches  early 

in  the  study,  reviewing  topographic  maps,  and  consulting  Ouachita  National 
Forest  and  Arkansas  Natural  tieritage  Commission  unpublished  document 

accounts  (Orzell  1985;  Bates  1993;  Robison  &  Marsh  undated).  The  primary  sites 

are  representative  of  the  diversity  of  habitats  found  withm  the  political  bound- 
ary of  Montgomery  County  At  primary  sites,  collections  were  made  in  each 

phase  (spring,  summer,  fall)  of  the  growing  season.  Auxiliary  sites  were  visited 
only  once  or  twice  throughout  the  study  period. 

Vouchers  were  collected  according  to  standard  collecting  methodology,  and 
material  was  compared  to  UARK  specimens  and  keyed  with  pertinent  floras 
(e.g.,  Radford  et  al.  1968;  Smith  1994a;  Diggs  et  al.  1999;  Yatskievych  1999)  for  the 
majority  of  the  identifications.  A  representative  voucher  specimen  for  each  taxon 
was  deposited  at  the  University  of  Arkansas  Herbarium  (UARK).  Specimens  were 
assigned  a  community  type  from  which  they  were  collected  in  order  to  provide  a 
high  resokition  of  species  distribution  within  Montgomery  County 

Af  ter  all  collections  were  identified.  Smith  (1988)  by  way  of  the  Texas  AcSiM 
Bioinformatics  Working  Group  website  (http://www.csdl.tamu.edu/FLORA/ 

cgi/kartesz_ar_  page_click?county=Montgomery)  was  consulted  for  species 
collected  from  Montgomery  County  by  previous  investigators.  Taxa  that  were 

found  on  Smith's  list  that  were  not  collected  in  the  current  field  study  (2001- 
2003)  were  noted.  Subsequently,  a  search  was  conducted  for  the  listed  specimens. 
Identifications  of  specimens  found  at  UARK  were  verified,  and  those  at  other 
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herbaria  were  accepted  as  correctly  identified  without  review.  Collections  made 
by  E.L.  Hardcastle,  C.S.  Reid,  D.X  Williams,  and  C.T.  Witsell  in  Montgomery 
County  since  1988  were  also  reviewed. 

RESULTS 

Plant  collections  resulted  in  1,013  taxa  at  and  below  the  species  level,  474  gen- 
era, and  139  families.  Further  investigation  led  to  the  discovery  of  additional 

species  collected  by  others  for  Montgomery  County.  These  additions  bring  the 

total  known  taxa  for  Montgomery  County  to  1,110  species  and  subspecific  as- 
signations, 506  genera,  and  143  families.  The  plant  families  with  the  greatest 

number  of  taxa  are  as  follows:  Asteraceae  (144),  Poaceae  (120),  Cyperaceae  (82), 

Fabaceae  (75),  and  Rosaceae  (38).  Forty-three  taxa  that  had  previously  been  re- 

ported from  Montgomery  County  could  not  be  supported  by  voucher  speci- 
mens, and  have  subsequently  been  excluded  from  the  flora.  The  specimens  ei- 

ther never  existed  (a  verbal  report  only),  could  not  be  found,  or  have  been 
annotated  as  some  other  taxon. 

Fieldwork  resulted  in  the  addition  of  one  species  not  previously  known  to 
occur  in  Arkansas;  Elatine  triandra  Schkuhr  Elatine  triandra  is  native  to  the 

United  States  and  the  collection  represents  a  range  expansion  Irom  its  known 

distribution.  This  wetland  species  was  collected  on  the  muddy  shores  of  a  re- 
cently constructed  lake  southwest  of  Mount  Ida. 

Fifty-nine  of  the  l,lfO  taxa  in  Montgomery  County  are  tracked  by  the  Ar- 
kansas Natural  Heritage  Commission.  Species  of  special  concern,  therefore, 

make  up  5%  of  the  flora  m  Montgomery  County.  One  population  of  the  listed, 
federally  endangered  species  Ptilimnium  nodosum  (Rose)  Mathias  was  located. 

The  voucher  is  a  photograph  (ID.  Marsico  3247,  DARK),  since  a  permit  to  col- 
lect endangered  species  was  not  obtained.  The  location  of  the  population  had 

been  studied  by  Hardcastle  and  Williams  (2000),  and  as  stated  in  their  report, 
thousands  of  individuals  were  observed. 

Non-native  species  have  recently  gained  the  attention  of  land  managers. 

One  hundred  and  thirty-four  (12%)  taxa  of  the  1,110  of  the  Montgomery  County 

flora  are  represented  by  species  categorized  as  non-native.  Of  those,  21  are  con- 
sidered invasive.  Montgomery  County  also  contains  a  native  invasive,  Baccharis 

halimijolia  L.  Invasive  status  follows  the  working  list  from  the  Rare  and  Inva- 
sive Plants  of  Arkansas  Conference  (RIPAC)  in  October  2003  (Arkansas  Native 

Plant  Society  2003).  One  of  the  taxa  collected  is  a  federally  listed  noxious  weed, 
Hydrilla  verticillata  (L.f.)  Royle. 

Collections  made  during  the  course  of  the  study  revealed  that  the  riparian 
and  roadside  communities  are  home  to  the  greatest  number  of  species,  whereas 

the  planted  loblolly  pine  forest,  forested  seeps,  and  shale  glades  had  the  fewest 
species.  Also  of  note  is  the  three  communities  with  the  greatest  percentage  of 
introduced  taxa  are  those  that  are  human  created  and/or  dominated  (Table  1). 
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Table  1.  Summary  of  plant  collections  by  community  type  in  Montgomery  County.  Because  only 

Marsico  collections  were  assigned  to  a  community,  1013  taxa  are  used  in  "total"calculations.  Com- 
munity codes  are  lob—Planted  loblolly  pine  forest,  mes — Mesic  hardwood  forest,  nov— Novacu- 

lite  glade  and  woodland  and  montane  oak  forest,  pin — Shortleaf  pine-oak  forest  and  woodland, 

rip — Riparian, roa — Roadside.roadside  ditch, pasture,and  cemeterysee— Forested  5eep,sha — Shale 

glade,  wee — Weedy  areas  such  as  abandoned  ONF  roadways,  abandoned  lots,  pits,  or  mines, wet — 
Wetlands  including  lakes,  ponds,  mudflats,  gravel  bars,  and  a  marsh. 

Number  of Number  of Total Taxa Percent  of  County Percent  in 

Native  Taxa Introduced  Taxa 

(N+I)=T 

Total  Marsico Habitat 

(N) (1) Collections 

(T/1013)*100 

Introduced 

(l/T)*100 
LOB 

91 
4 

95 

9% 

4% 

MES 283 14 297 
29% 

5% 

NOV 196 
15 

211 21% 8% 
PIN 289 

14 

303 
30% 5% 

RIP 418 
36 

454 45% 9% 

ROA 355 
68 423 

42% 

19% 

SEE 167 4 171 
17% 

2% 

SHA 145 

13 158 

16% 9% 
WEE 149 

53 202 20% 36% 

WET 330 
45 

376 37% 14% 

DISCUSSION 

The  1,110  taxa  documented  for  Montgomery  County  places  it  sixth  among  the 

best  collected  counties  of  the  stare.  While  it  is  important  to  remember  that  bo- 

tanical diversity  relates  to  land  area,  topographic  diversity,  and  land  use  prac- 
tice, many  places  in  the  state  of  Arkansas  are  still  not  well  known  botanically 

The  best  collected  county  is  Washington  with  1,355  taxa,  and  the  worst  is  Woo- 
druff with  347  (Smith  1994b).  The  top  five  best  collected  counties,  except  for 

Pulaski,  are  in  the  Ozark  Plateaus  Natural  Division.  All  counties  in  Arkansas 

that  have  had  systematic  botanical  inventories  conducted  have  over  900  known 

taxa;  therefore,  it  is  probable  that  all  counties  in  the  state  have  this  potential. 
Still,  65%  ot  Arkansas  counties  have  fewer  than  800  documented  taxa.  This 
underscores  the  need  for  increased  floristic  work  if  the  flora  of  Arl<ansas  is  to 

be  lully  understood. 

With  59  species  of  special  concern,  Montgomery  County  has  one  of  the 
highest  proportions  of  sensitive  plant  species  in  Arkansas.  When  combined  with 
animals,  the  Ouachita  Mountains  have  a  high  level  of  endemism  (Robison  & 

Allen  1995).  Contributing  to  the  diversity,  Montgomery  County  contains  dis- 
junct species  from  the  Ozark  Plateaus  and  the  nearby  Gulf  Coastal  Plain.  Also, 

shale  and  novaculite  glades,  forested  seeps,  and  mesic  and  riparian  communi- 

ties are  hot-spots  for  rare  species.  The  high  number  of  rare  habitats  provides 
adequate  conditions  for  the  plants  that  are  specific  for  those  habitats. 
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After  habitat  destruction,  alien  or  introduced  species  are  the  second-great- 
est threat  to  imperiled  species  (Stein  et  al.  2000).  Montgomery  County  has  fewer 

than  20%  of  the  known  alien  species  in  Arkansas,  but  over  one-third  of  the  to- 
tal native  species  known  to  occur  in  the  state.  While  the  flora  of  Arkansas  is 

comprised  of  about  24%  non-native  taxa  (Arkansas  Vascular  Flora  Committee, 

pers.  comm.),  Montgomery  County  has  only  half  that  (12%).  One  possible  rea- 
son for  this  difference  is  the  relatively  intact  landscape  of  Montgomery  County. 

Even  though  anthropogenic  influence  has  been  pronounced,  human  activities 

have  not  prevented  the  landscape  from  retaining  many  of  its  original  qualities. 

For  example,  where  there  was  once  pine-dominated  forest,  this  system  remains 
today  Human  population  remains  low,  and  agriculture  is  not  a  prominent  force. 

In  contrast,  the  state  of  Missouri  has  seen  its  numbers  of  introduced  taxa  in- 

crease by  35%  from  the  early  1960s  through  the  late  1990s.  This  is  at  least  par- 
tially attributable  to  unprecedented  environmental  changes  including  a  highly 

and  continually  disturbed  landscape,  favoring  the  predominate  annual  and 

biennial  habit  of  introduced  taxa  (Yatskievych  1999).  Therefore,  it  is  not  sur- 
prising that  the  vast  majority  of  introduced  species  in  Montgomery  County  are 

found  in  the  three  main  human  created  or  dominated  landscapes  of  roadsides, 

wet  areas,  and  abandoned  roadways  or  lots.  Over  one-third  of  the  introduced 
taxa  collected  in  this  study  were  gathered  from  the  community  classified  as 

"weedy  areas,"  which  by  definition  would  include  a  high  number  of  weeds. 
Overall,  roadside  and  riparian  habitats  include  the  highest  diversity  of  spe- 
cies in  Montgomery  County.  This  is  due  primarily  to  the  widespread  nature  of 

each  of  these  communities  in  a  linear  system.  While  roadsides  and  streamsides 

do  not  amount  to  a  majority  of  the  Montgomery  County  landscape,  they  cut 

through  all  other  communities,  allowing  for  high  numbers  of  species  exclusive 
to  those  communities  alongside  species  that  spill  out  from  other  communities. 

The  planted  loblolly  pine  forest,  novaculite  and  shale  glades,  and  forested  seeps 
have  the  lowest  overall  diversity  simply  due  to  the  very  low  amount  of  land 
area  each  covers  in  the  county. 

ANNOTATED  CHECKLIST  OE  VASCULAR  PLANT  TAXA 

Taxa  below  all  represent  vouchers  from  Montgomery  County  Arkansas.  They 

are  listed  alphabetically  by  family  then  alphabetically  by  genus,  specfic  epi- 
thet, and  subspecific  designation  where  appropriate.  For  all  vouchers  collected 

by  TD.  Marsico,  following  the  Latin  name  is  a  collection  number  correspond- 
ing to  a  specimen  deposited  at  UARK,  the  habitat  codes  for  where  the  taxa  were 

collected,  whether  the  taxa  are  native  (N)  or  introduced  (I),  and  any  other  spe- 

cial designation  such  as  a  species  of  special  concern  (SC)  or  invasive  (I*).  Taxa 
listed  that  were  not  collected  by  the  author  have  the  Latin  name  followed  by 
the  collector  of  the  voucher,  his/her  collection  number,  the  herbarium  in  which 

the  voucher  is  located,  and  its  status  as  native  or  introduced.  Habitat  codes  are 
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as  follows:  lob— Planted  loblolly  pine  forest,  mes— Mesic  hardwood  forest,  nov— 
Novaculite  glade  and  woodland  and  montane  oak  forest,  pin— Shortleaf  pine- 

oak  forest  and  woodfand,  rip— Riparian,  roa— Roadside,  roadside  ditch,  pasture, 
and  cemetery,  see— Forested  seep,  sha— Shale  glade,  wee— Weedy  areas  such  as 
abandoned  ONF  roadways,  abandoned  lots,  pits,  or  mines,  wet— Wetlands  in- 
cluduig  lakes,  ponds,  mudflats,  gravel  bars,  and  a  marsh.  All  nomenclature  fol- 

lows The  PLANTS  Database  (USDA,  NRCS  2004). 

ACANTHACEAE 

Dicliptera  brachiata  (Pursh)  5preng.,4626,  rip,  N 

Justicia  americana  (L.)  Vahl,  3 1 38,  pin,  rip,  roa,  wet, 
N 

Ruellia  humilis  Nutt.,  2642,  nov,  roa,  sha,  N 

Ruellia    pedunculata    Torr.    ex    Gray    ssp. 

pedunculata,  2405,  pin,  wet,  N 

Ruellia  strepens  L.,  4250,  rip,  see,  N 

ACERACEAE 

Acer  barbatum  Michx.,  834,  mes,  N 

Acer  leucoderme  Small,  2754,  nov,  N,  SC 

Acer  negundo  L,  3261 ,  rip,  roa,  wee,  N 

Acer  rubrum  L.  var.  drummondii  (Hool<.  &  Am.  ex 

Nutt.)  Sarg.,  4955,  pin,  rip,  wet,  N 

/^cerrubrumL.var,  rubrum,  5053,  lob,  mes,  pin,  rip, 
roa,  see,  wet,  N 

Acer  saccharinurv  L,  3 1 35,  rip,  wet,  N 

Acer  saccharurr}Mafsh.\/a(.saccharum, 5692, nov, 

rip,  N 

AGAVACEAE 

Manfreda  virginica  (L.)  Salisb.ex  Rose,  3742,  nov, 

roa,  sha,  N 

Yucca  arkansana  Trel.,  4994,  pin,  roa,  N 

Alismataceae 

Alisma  subcordatum  Raf,  5539,  roa,  wet,  N 

Echinodorus  cordifolius  (L.)  Griseb.,  3295,  wet,  N 

Sagittana  graivinea  Michx,  var.  graminea,  5485, 

rip,  wet,  N 

Sagittaria  larifolia  Willd.,4027,  roa,  N 

Sagittana  platyphylla  (Engelm.)  J,G.  Sm.,  5771, 
wet,  N 

Amaranthaceae 

Amaranthus  retroflexus  i.,  R,  D.  Thomas,  1 3 1 846, 
NLU,I 

Amaranthus  spinosus  L,  44 1 4,  wet,  N 

Iresine  rhizomatosa  Standi.,  3877,  rip,  wee,  N 

Anacardiaceae 

Rhus  aromof/ca  Ait.  var.  aromatica,  3947,  nov,  pin, 
roa,  sha,  N 

Rhus  copallinum  L.,  5997,  nov,  pin,  roa,  wee,  N 

Rhus  glabra  L.,  5534,  pin,  roa,  wee,  N 

Toxicodendron  pubescens  R  Mill.,  5061 ,  pin,  N 

Toxicodendron  radicans  (L.)  Kuntze,  2651,  lob, 

mes,  nov,  pin,  rip,  roa,  see,  N 

Annonaceae 

Asimina  triloba  (L.)  Dunal,  5447,  mes,  nov,  rip,  N 

Apiaceae 
Chaerophyllum  procumbens  (L.)  Crantz  var. 

procumbens, 472  7,  mes,  nov,  rip,  roa,  wee,  wet, 

N 

Chaerophyllum  taintunen  Hook,  var.  tainturieri, 
4699,  mes,  roa,  N 

Cicuta  maculata  L,  2308,  rip,  roa,  N 

Cryptotaenia  canadensis  (L.)  DC,  5456,  mes,  pin, 

rip,  see,  wet,  N 

Daucus  carota  L,  5 1 05,  roa,  wee,  wet,  I 

Eugenia  bulbosa  (Michx.)  Nutt.,  540,  rip,  N 

Eryngium  prostratum  Nutt.  ex  DC,  5473,  lob,  rip, 
roa,  wet,  N 

Eryngium yuccifolium  Michx.,  3580,  rip,  roa,  N 

Hydrocotyle prolifera  Kellogg, 4068,  rip,  wet,  N 

Hydrocotyle  verticillata  Thunb.  var.  verticillata, 
3890,  rip,  N 

Osmorhiza  longistylis  (Torr.)  DC,  1626,  mes,  nov, 

rip,  see,  N 
Oxypolis  rigidior  (L.)  Raf.,  3572,  mes,  pin,  rip,  N 

Ptilimnium  capillaceum  (Michx.)  Raf.,  5478,  wet, 

N 

Ptilimnium  nodosum  (Rose)  Mathias,  3247,  wet, 

N,  SC,  Federally  Endangered 

Pf/7iVr)/);umnuffo///7(DC)Britt.,2562,pin,sha,wee, 
wet,N 

Sanicula  canadensis  L,  5503,  lob,  mes,  nov,  pin, 

rip,  see,  sha,  wet,  N 

Sanicula  odorata  (Raf.)  K.M. Pryer  &  L.R.  Phillippe, 
1718,  mes,  rip,  N 

Sanicula  smallii  Bickn.,  1 603,  mes,  N,  SC 

Spermolepis  inermis  (Nutt.ex  DC.)  Mathias  &  Con- 
stance, 2601,  wee,  N 
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Taenldia  integerrima  (L.)  Drude,  1 744,  mes,  rip,  N 

Thaspium  barbinode  (Michx.)  Nutt.,3436,  mes,  rip, 
N 

Thaspium  trifoliatum  {i)  Gray,2514,  mes,  rip.see, 
N 

Tonlis  arvensis  (Huds.)  Link,  2590, pin,  wee, I 

Trepocarpus  aethusae  Nutt.ex  DC,  5452,  pin, rip, 

wee,  wet,  N 

Zizia  aurea  (L.)  W.DJ.  Koch, 4984,  pin,  rip,  roa,  wet, 
N 

Apocynaceae 
/\mson/oc/7/otaWalt.var.o7/afa,  E.5unde!l,l  1 139, 

UAM,N 

Amsonia  hubrichtii  Woods.,  3153,  rip,  sha,  wet,  N, 

SC 

Amsonia  tabernaemontana  Wa\t.,486]  ,mes,<r\ov, 
N 

Apocynum  cannabinum  L.,  5533,  roa,  N 

Trachelospermum  d/fforme  (Walt.)  Gray,  552 1 ,  lob, 

pin,  rip,  roa,  sha,  wee,  wet,  N 

Vinca  major  L.,4752,  pin,  roa,  I* 

Aquifoliaceae 

Ilex  ambigua  (Michx.)  Torr.,  3485,  mes,  N 

llexdecidua  Walt.,  3041 ,  rip,  roa,  N 

Ilex  longipes  Chapman  ex  Trel.,  3484,  mes,  rip,  N, 
SC 

Ilex  opaca  Ait.  var.  opaca,  5467.5,  mes,  rip,  see,  N 

Ilex  vomitoria  Ait.,  5733,  lob,  mes,  nov,  pin,  N 

Araceae 

Arlsaemadracontium  (L.)  Schott. 5506,  rip,  wet,  N 

Arisaema  triphyllum  (L.)  Schott,  1831,  mes,  rip, see, 
N 

Araliaceae 

Aralia  spinosa  L.,  41 97,  mes,  wee,  N 

Aristolochiaceae 

Anstolochia  serpentoria  L.,  3350,  mes,  pin,  N 

Aristolochia  tomentosa  Sims,  5597,  rip,  N 

Asarum  canadense  L,  1 495,  rip,  N 

Asclepiadaceae 

Asclepias  longifolia  Michx.,  2392,  sha,  N 

Asclepias  quadrifolia  Jacq.,  1 602,  mes,  pin,  see,  N 

Asclepias  tuberosa  L,  ssp.  interior  Woods.,  2248, 
nov,  roa,  sha,  N 

/\sc/ep;a5vor/egofoL.,  5492,  lob.mes,  pin,  roa,  see, 
N 

Asclepias  verticillata  L,  3 1 88,  nov,  roa,  N 

Matelea  baldwyniana  (Sweet)  Woods.,  2748,  nov, 

rip,  roa,  sha,  N 

Matelea  decipiens  (Alexander)  Woods.,  334,  mes, 
N 

Matelea gonocarpos  (Walt.)  Shinners,2360,  rip,  N 

Aspleniaceae 

Asplenium  platyneuron  (L.)  B.S.P.,  5509,  lob,  mes, 

nov,  pin,  rip,  roa,  sha,  wee,  N 

Asplenium  bradleyi  D.C.  Eat.,  R.  D.Thomas,  1 00549, 
UARK,  N 

/^sp/en/umfr/c/iomanesL, J. L.Roberts,254,UARK, 
N 

Asteraceae 

Achillea  millefolium  L,  2394,  roa,  sha,  N 

Ageratina  altissima  (L)  King  &  H.E.  Robins,  var 
altissima,  4534,  mes,  nov,  pin,  rip,  N 

Ambrosia  artemisiifolia  L.,41 09,nov,pin,roa,wee, 
N 

Ambrosia  bidentata  Michx., 4287,  roa,  wee,  N 

Ambrosia  trifida  L, 41 61 ,  rip,  roa,  wee,  N 

Antennaria parlinil ¥etn. ssp.  fallax {Greene)  Bayer 

&Stebbins,984,pin,N 

Antennaria parllnii Fern. ssp.parlinii,7]7,  mes, N 

Antennaria  plantaginifolia  (L.)  Richards.,  4670, 

mes,  nov,  pin,  rip,  sha,  N 

Arnoglossum  plantagineum  Raf.,  2395,  pin,  roa, 
sha,N 

Astranthium  integrifolium  (Michx.)  Nutt.,  1 544,  rip, 

roa,  wee,  N 

Baccharis  halimifolia  L.,  51 30,  mes,  roa,  wet,  N* 
Bidens  aristosa  (Michx.)  Britt.,  4081 ,  nov,  pin,  rip, 

roa,wee,  wet,  N 

Bidens  bipinnata  L,  J.  E.  Moore,  3347,  UCAC,  N 

Bidens  discoidea  (Torr. &  Gray)  Britt.,  6044,  roa,  N 

Bidens  frondosa  L,  4604,  roa,  wet,  N 

Boltonia  diffusa  Ell.,  3858,  see,  rip,  wet,  N 

Brickellia  eupatorioides  (L.)  Shinners,  45 1 0,  pin,  N 

Carduus  nutans  L.,  5089,  roa,  I* 
Centaurea  cyanus  L.,  J.  Hauser,  255,  APCR,  I 

Chrysopsis  pilosa  Nutt., 4028,  roa,  wee,  wet,  N 

Cirsium  altissimum  (L.)  Hill, 3970, mes, pin, rip, roa, 

wet,  N 

Cirsium  carolinianum  (Walt.)  Fern.&  Schub.,  1 856, 

mes,  pin,  rip,  roa,  N 
Cirsium  discolor  (Muhl.  ex  Willd.)  Spreng.,  6002, 

lob,  roa,  N 

Cirsium  horridulum  Michx.,  4943,  see,  N 

Conoclinium  coelestinum  (L.)  DC,  4001,  mes,  rip, 

roa,  wet,  N 

Conyza  canadensis  (L.)  Cronq.  var.  canadensis, 
4091,mes,  nov,  pin,  N 
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Conyza  canadensis  (L,)  Cronq.  var.  ptys/Z/a  (Nutt.) 

Cronq.,  4286,  roa,  wee,  N 

Coreopsis  grandi flora  Hogg  ex  Sweet  var. grand! - 
flora,  2101,  mes,  pin,  sha,  N 

Coreopsis  grandiflora  Hogg  ex  Sweet  var, 

harveyana  (Gray)  Sherff,  2286,  lob,  nov,  pin, 
sha,  wee,  N 

Coreopsis  lanceolata  L„  1 742,  pin,  rip,  roa,  wee,  N 

Coreopsis  palmata  Nutt.,  2003,  pin,  N 

Coreopsis  tinctoria  Nutt.  var.  linctoria,  2 1 99,  sha, 
wee,  N 

Coreopsis  tripteris  L,  3708,  lob,  rip,  roa,  see,  N 

Croptilon  divarlcatum  (Nutt.)  Raf.,  D.  M.  iVloore, 

410229,UARK,N 

Doellingeria  sericocarpoldes  Small, 401 1 ,  see,  wee, 
N 

fcli/naceapa///c/a  (Nutt.)  Nutt., 2380, pin,  rod, sha, 
N 

Ecfiinacea  pupurea  (L.)  Moench,  2414,  mes,  nov, 

pin,  rip,  roa,  wet,  N 

Eclipta  prosrrata  (L.)  L.,  5737,  wet,  N 

Elephantopus  caroltnianus  Raeusch.,  3883,  mes, 

rip,  see,  wet,  N 

Elephantopus  tomentosus  L.,  3373,  lob,  mes,  see, 
wet,  N 

Erechtites  hieracilfolia  (L.)  Raf,  ex  DC.  var. 

tiieraclifolla,  3509,  pin,  roa,  sha,  wet,  N 

Erigeron  annuus  (L.)  Pers.,  2489,  mes,  pin,  rip,  roa, 
wet,  N 

Erigeron  philadelpfiicus  L,  791 ,  rip,  N 

Erigeron  pulchellus  Michx.,  880,  mes,  N 

Erigeron  5fr/gosu5  MuhI.ex  Willd.,  1 562,  mes,  nov, 

rip,  roa,  sha,  wee,  wet,  N 

Eupatonum  altlssimum  L„  320,  nov,  N 

Eupatorium  fistulosum  Barratt,  3824,  see,  N 

Euparorlum perfoliatum  Lvat.perfollatum, 436S, 
roa,  wet,  N 

Eupatorium  purpureum  L.,  3762,  mes,  pin,  N 

Eupatorium  rotundifolium  L,  4325,  lob,  pin,  N 

Eupatorium  serotlnum  Michx.,  6007,  lob,  pin,  rip, 
roa,wee,  wet,  N 

Eurybia  tiemlshpenca  (Alexander)  Nesom,  3800, 

lob,  nov,  pin,  roa,  sha,  wet,  N 

Gamochaeta  purpurea  (L.)  Cabrera,  2 1 1 8,  nov,  roa, 
N 

Grindelia  lanceolata  Nutt,  3895,  rip,  N 

Helenium  amarum  (Raf.)  H.  Rock,  3778,  rip,  roa, 
wet,  N 

Helenium  flexuosum  Raf,  51  76,  pin,  rip,  roa,  wet, 
N 

Helianthus  angustifolius  L,  4488,  rip,  wet,  N 

Helianthus  divaricatus  L.,  5524, lob, mes,  nov,  pin, 

rip,  roa,  sha,  wee,  wet,  N 

hielianthus  filrsutus  Raf,  3951,  nov,  pin,  rip,  roa,  N 

Helianthus  mollis  Lam,,  R.  D.Thomas,  128892A, 
NLU,N 

Helianthus  occidentalis  Riddell  ssp.plantaglneus 

(Torr.  &  Gray)  Shinners,  3886,  rip,  N,  SC 

Helianthus  silphioldes  Nutt.,  4274,  mes,  roa,  N 

He/wnf/ius  5(>7ru/ans  E.E.Wats., 477,  roa,  N 

Heliopsis  helianthoides  (L.)  Sweet,  1 720,  mes,  rip, 

N 

HIeracium  gronovii  L.,  2004,  nov,  pin,  rip,  roa,  see, 

N 

lonactis  linariifolius  (L.)  Greene,  4589,  pin,  N 

Krigia  biflora  (Walt.)  Blake  var.  biflora.  504 1 ,  mes, 

rip,  see,  wet,  N 

Krigia  caespitosa  (Raf)  Chambers,  4696,  rip,  N 

Krigia  dandelion  (L.)  Nutt,,  4807,  rip,  wet,  N 

Kngia  virglnica  (L.)  Willd.,4899,  roa,  N 

/.ocrucoconoc'en5/5L„3175,lob,mes,  nov,pin,roa, 
5ha,N 

Lactuca  floridana  (L.)  Gaertn.,  6001 ,  mes,  roa,  wee, 
wet,N 

Lactuca  serriola  L.,  3208,  rip,  wee,  I 

Lapsana  communis  L,  Pias,  959,  NLU,  I 

Leucanthemum  vulgare  Lam,,  2283,  roa,  sha,  wee, 
I 

Liatris  aspera  Michx,,  3627,  nov,  N 

Llatrls  elegans  (Walt,)  Michx.,  4348,  roa,  N 

Liatris  pycnostachya  Michx,,  3713,  lob,  rip,  roa,  N 

Liatris  squarrosa  (L.)  Michx.  var.  compocfa  Torr. & 

Gray,  2648,  nov,  N,SC 

Liatris  squarrosa  (L.)  Michx.  var.  squarrosa,  3400, 
roa,N 

Liatris  squarrulosa  Michx.,  3944,  nov,  pin,  roa,  N 

Marshallla  caespitosa  Nutt.ex  DC.  var.  caespitosa, 
1759,  sha,  N,SC 

Packera  aurea  (L.)  A. &  D.  Love, 4766, mes, pin,  rip, 
see,  N 

Packera  glabella  (Poir.)  C.  Jeffrey,  Hawkins,  18, 
APCR,N 

Packera  obovata  (Muhl.  ex  Willd.)  W.A.Weber  & 

A.  Love,  1 075,  mes,  rip,  wet,  N 

Packera  tomentosa  (Michx.)  C.Jeffrey, 4698,  roa, 
N 

Parthenium  Integrlfolium  L.  var.  Integrifolium, 
3037,  roa,  N 

Pityopsis  graminifolia  (Michx.)  Nutt.,  4587,  nov, 

pin,  N 
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Pluchea  camphorata  ii)  DC, 4225,  pin,  see,  wee, 
N 

Polymnia  cossatotensis  A.B.  Pittman  &  V,  Bates, 

3675,mes,N,SC 

Prenanthes  altissima  L,  435 1 ,  pin,  rip,  see,  N 

Pseudognaphalium  helleri  (Britt.)  A.  Anderb.  ssp. 

helleri,  4620,  lob,  pin,  sha,  N 

Pseudognaphalium  obtusifolium  (L.)  Milliard  & 

Burtt  ssp.  obfus/foZ/um,  4238,  mes,  rip,  wee,  N 

Pyrrhopappus  carollnianus  (Walt.)  DC,  2345,  roa, 

wee,  wet,  N 

Rudbeckia  fulgida  Ait.  var.  umbrosa  (CL.  Boynt.  & 

Beadle)  Cronq., 4044,  wet,  N 

Rudbeckia  grandiflora  (D.  Don)  J.F.  Gmel.  ex  DC 

var.  grandiflora,  5633,  pin,  roa,  sha,  N 

Rudbeckia  hirta  L,  5507,  lob,  mes,  pin,  rip,  roa,  sha, 

wee,  wet,  N 

Rudbeckia  laciniata  L.var./ac/r)/ofo,3341 ,  mes,  rip, 

see,  N 

Rudbeckia  subtomentosa  Pursh,  3577,  rip,  N 

Rudbeckia  triloba  L  var.  tr/7ot)o, 3422,  pin,  rip,  roa, 

wet,  N 

S//p/i/L/masfer/5CL;sL.var.flsfer/5cu5,3570,me5,rip, 
roa,N 

Silphium  integrifolium  Michx.,  3582,  mes,  pin,  rip, 

roa,N 

Silphium  laciniatum  L,  3232,  roa,  sha,  N 

Silphium  perfoliatumi.yar.perfoliatum,3872jip, 
roa,  N 

Silphium  radula  Nutt.,  Mrs.  J.  Miller,  1 76,  UARK,  N 

Smallanthus  uvedalius  (L.)  Mackenzie  ex  Small, 

3264,  rip,  wee,  N 

Solidago  argute  Ait.  var.  bootii  (Hook.)  Palmer  & 

Steyermark,  D.  Demaree,  56954,  BRIT,  N 

Solidago  auriculata  Shuttlw.  ex  Blake,  335,  mes, 

N,SC 

Solidago  caesia  L.  var.  caesia,  4428,  mes,  pin,  rip, 
wee,  N 

Solidago  canadensis  L.,  6024,  lob,  mes,  nov,  roa, 
wet,N 

Solidago  hispida  Muhl.  ex  Willd.,  4586,  mes,  pin, 

rip,  roa,  see,  N 

Solidago  nemoralis  Ait.,  4022, lob,  nov,  pin,  rip,  roa, 

sha,  wee,  N 

Solidago  odora  Ait., 4332,  noy  pin,  rip,  sha,  N 

Solidago  ouachitensis  C &  J.Taylor,  42 1 4,  mes,  rip, 

N,SC 

Solidago  petiolaris  Ait.,  4406,  nov,  pi  n,  ri  p,  sha,  wet, 
N 

Solidago  radula  Nutt.,  4393,  nov,  pin,  N 

Solidago  rugosa  P.  Mill.,  6006,  lob,  N 

5o//c/ogou/m/fo/;o  Muhl.  ex  Willd.  var,  m/crop/iy//o 

Gray,  41 71 ,  mes,  pin,  rip,  roa,  wet,  N,  SC 

Solidago  ulmifolia  Muhl.  ex  Willd.  var.  palmeri 

Cronq.,  4336,  mes,  nov,  pin,  rip,  roa,  sha,  wee, 

wet,  N 

Solidago  ulmifolia  Muhl.  ex  Willd.  var.  ulmifolia, 

3630,  nov,  N 

Sonchus  oleraceus  L.,  3200,  wee,  I 

Symphyotrichum  anomalum  (Engelm.)  Nesom, 
4330,  mes,  nov,  pin,  roa,  N 

Symphyotrichum  drummondii Hindi.)  Nesom  var. 

texanum  (Burgess)  Nesom,4492,nov,rip,sha,N 

Symphyotrichum  dumosum  (L.)  Nesom,  4478, 
wet,  N 

Symphyotrichum  lateriflorum  (L.)  A.  &  D.  Love, 

6026,  pin,  roa,  see,  N 

Symphyotrichum  oblongifolium  (Nutt.)  Nesom,  J. 

Logan,!  55,  UCACN 

Symphyotrichum  ontanone  (Wieg.)  Nesom, 4623, 

rip,  N 

Symphyotrichum   oolentangiense   (Riddell) 
Nesom  var.  oolentangiense,  4622,  nov,  pin, 
sha,N 

Symphyotrichum  patens  (Ait.)  Nesom  vai. patens, 

4089,  nov,  pin,  roa,  wet,  N 

Symphyotnchum  pilosum  (Willd.)  Nesom,  6023, 

pin,  rip,  roa,  wee,  wet,  N 

Symphyotrichum  racemosum  (Ell.)  Nesom, 4594, 

pin,  N 
Symphyotrichum  turbinellum  (Lindl.)  Nesom, 

4593,  pin,  rip,  N 

Symphyotricum  lanceolatum  (Willd.)  Nesom, 

4631,mes,  rip,  see,  sha,  N 

Taraxacum  officinale  G.H.  Weber  ex  Wiggers, 

4816,  roa,  wee,  wet,  N  &  i 

Thelesperma  filifolium  (Hook.)  Gray  D.  M.  Moore, 
54-1 12,  UARK,  N 

Verbesina  alternifolia  (L.)  Britt.  ex  Kearney  41 63, 

rip,  N 

l/e/-faes;nohe//anf/io/des  Michx.,  5470,mes,pin,  rip, 

roa,  sha,  N 

Verbesina  virginica  L.  var.  virginica,  'Mil,  rip,  roa, 
wee,  wet,  N 

Vernonia  baldwiniiJorr.  ssp.  baldwinii,  3549,  nov, 

pin,  rip,  roa,  sha,  wee,  N 
Vernonia  baldwiniilorr.ssp.  interior  {Small)  Faust, 

5666,  pin,  roa,  N 

Vernonia  fasciculata  Michx.  ssp.  fasciculata.  36 1 1 , 

rip,N,SC 



2406 BRIT.ORG/SIDA  21(4) 

Vernonia  lettermannii  Engelm.  ex  Gray,  D.  M. 

Moore,  55-290,  UARK.N.SC 

Vernonia  missunca  Raf.,  371 1 ,  lob,  pin,  see,  wet,  N 

Xanlhitim  strumarlum  L.,  4421,  rip,  wet,  N 

Azollaceae 

Azolla  mextcana  Schlecht.  &  Cham,  ex  K.  PresI,  J. 

Peck,  945 11,  LRU,  N 

Balsaminaceae 

Impatiens  capensis  Meerb.,  5458,  rip,  see,  wet,  N 

Berberidaceae 

Nandina  domestica  Thunb.,4797,  mes,  I* 

Podophyllum peltatum  L.,  55 1 5,  mes,  nov,  rip,  see, 
wet,  N 

Betulaceae 

/^/nu5  5erru/orfl  (Ait.)  Willd.,  2326,  mes,  rip,  see,  wet, 
N 

Betula  nigra  L.,  6038,  rip,  wet,  N 

Carpinus  caroliniana  Walt.,  5437,  rip,  see,  wet,  N 

Corylus  amencana  Walt.,  5445,  mes,  rip,  see,  N 

Ostrya  virginiana  (P Mill.)  K.  Koch,  5467,  mes,  nov, 

pin,  rip,  roa,  N 

Bignoniaceae 

Bignonia  capreolara  b,  1 0 1 1 ,  rip,  N 

Campsis  radicans  (L)  Seem. ex  Bureau, 6000,  lob, 

rip,  roa,  wee,  wet,  N 

Catalpa  bignonioides  Walt.,  1 680,  wet,  N 

Blechnaceae 

Woodwardia  areolata  (L.)  T.Moore,  3550,  pin,  see, 
wet,  N 

Boraginaceae 

Cynoglossum  amabile  Stapf  &  Drummond,  Mrs, 

J.Miller,  179,  UARK, I 

Cynoglossum  virginianum  L,  1 694,  mes,  see,  N 

/-/ac/(e//owrg/n/ona(L)  I.M.Johnston, D.M.Moore, 
4301 53,  UARK,  N 

Heliotropium  indicum  L.,  4070,  np,  wet,  I 

Lithospermum  latifolium  Michx.,  4942,  rip,  N 

Myosotis  verna  Nutt.,  5038,  mes,  rip,  see,  wet,  N 

Onosmodium  molle  Michx.  ssp.  subsetosum 

(Mackenzie  &  Bush)  Cochrane,  4401 ,  nov,  N 

Brassicaceae 

/^rob/scanoc/ens/s  L,  2361,  sha,  N 

Arabis  laevigata  (Muhl.  ex  Willd.)  Poir,  var. 

laevigata,  1812,  rip,  N 

Arabis  missouriensis  Greene,  1 657,  mes,  nov,  pin, 

rip,  roa,  wet,  N 

Barbarea  verria  (P Mill.)  Aschers.,  1 295,  pin, rip,  roa,  I 

Brassica  rapa  L.,  769,  roa,  I 

Cardamine  angustata  O.E.  Schultz,  576,  rip,  see, 

N,SC 
Cardamine  bulbosa  (Schreb.  ex  Muhl.)  B.S.R,  W, 

Butler,  28,  UCAC.N 

Cardamine  concatenata  (Michx.)  Sw„  619,  mes, 

pin,  np,  see,  sha,N 
Cardamine  hirsuta  L,  688,  mes,  rip,  roa,  see,  sha, 

wet,  I 

Cardamine parviflora  L.  var.  arenicola  (Britt.)  O.E. 

Schultz,  M.C.  Black,  44,  UARK,  N 

Cardamine  pensylvanica  Muhl.  ex  Willd.,  4713, wet,N 

Draba  apnea  Beadle,  E.  Sundell,  1 1 143,  UAM,  N, 

SC 

Lepidium  virginicum  L  var.  medium  (Greene)  C.L. 

Hitchc,  2179,  roa,  wee,  N 

Lepidium  virginicum  L.  var.  virginicum,  2570,  rip, 
roa,  wee,  wet,  N 

Ronppanasturtium-aguaticum  (L.)  Hayek,C.Reid, 
1961,  UARK,  N 

Rorippa  palustris  (L.)  Bess,  ssp.  fernaldiana  (But- 
ters &  Abbe)  Jonsell,4819,  roa,  wet,  N 

Selenia  aurea  Nutt.,  696,  sha,  wet,  N 

Streptanthus  maculatus  Nutt  ssp.  obtusifolius 

(Hook.)  Rollins,  5699,  nov,  N,  SC 

Buddlejaceae 

Polypremum  procumbens  L.,  3297,  wet,  N 

Cabombaceae 

Brasenia  schreberi  J,F,  Gmel.,  5021 ,  wet,  N 

Cactaceae 

Opuntia  humifusa  (Raf,)  Raf.  var.  humifusa,  2362, 
nov,  roa,  sha,  N 

Callitrichaceae 

Callitriche  heterophylla  Pursh  ssp.  heterophylla, 

503 1 ,  mes,  pin,  roa,  sha,  wet,  N 

Campanulaceae 

Campanulastrum  americanum  (L,)  Small,  3643, 
mes,  nov,  rip,  N 

Lobelia  oppendiculata  A,  DC,  5069,  lob,  pin,  roa,  N 

Lobelia  cardinalis  L,  4264,  rip,  roa,  see,  wet,  N 

Lobelia  inflata  L,  3454,  mes,  rip,  wee,  N 

Lobelia  puberula  Michx.,  6028,  lob,  mes,  pin,  roa, 
wee,  wet,  N 

Lobelia  siphilitica  L.,  4467,  roa,  N 

Lobelia  spicata  Lam.,  2374,  lob,  pin,  rip,  sha,  N 

Triodanis  lamprosperma  McVaugh,  1 903,  nov,  pin, 

roa,  sha,  wee,  wet,  N 
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Triodanis  leptocarpa  (Nutt.)  Nieuwl,  1 760,  sha,  N 

Triodanis  perfoliato  (L.)  Nieuwl.  var.  biflora  (Ruiz 

&  Pavon)  Bradley,  2220,  roa,  wet,  N 

Triodanis  perfoliata  (L.)  Nieuwl,  var.  perfoliata, 

201 1,  nov,  pin,  rip,  roa,  wet,  N 

Capparaceae 
Cleome  hasslenana  Chod.,  3866,  wet, 

Polanisia  dodecandra  (L.)  DC,  G.  E.Tucker,  5297, 

APCR,N 

Caprifoliaceae 
Lonicera  flava  Sims,  Mrs.  J.  Miller,  63,  UARK,  N 

Lonicerajaponica  Thunb.,  1 673,  mes,  rip,  see,  wee, 

wet,  I* Lonicera  sempervirens  L.,  993,  lob,  mes,  nov,  rip, 

roa,  sha,  N 

Sambucus  nigra  L.  ssp.  canadensis  (L.)  R.  Bolii, 

5525,  mes,  rip,  roa,  wee,  wet,  N 

Symphoricarpos  orbiculatus  Moench,  3637,  nov, 

pin,  rip,  roa,  N 
Viburnum  nudum  L,  2446,  see,  N 

Viburnum  prunifolium  L,  1 1 34,  pin,  N 

Viburnum  rafinesquianum  J.A.  Schultes,  1026, 

mes,  N 

Viburnum  rufidulum  Raf.,  201 0,  mes,  nov,  pin,  roa, 

N 

Caryophyllaceae 

Arenaria  serpyllifolia  L.,  478 1 ,  wee,  I 

Cerastium  glomeratum  Thuill.,  759,  mes,  rip,  roa, 

wee,  wet,  I 

Diantlius  armeria  L.,  5490,  nov,  roa,  sha,  wee,  I 

Minuartia  muscorum  (Fassett)  Rabeler,  233 1 ,  rip, 

roa,  sha,  N 

Paronycliia  fastigiata  (Raf.)  Fern.  var.  fastigiata,  J. 

E.  Moore,  3088,  UCACN 

Saponana  officinalis  L,  3440,  wet,  I 

Silene stellata  (L.)  Ait.f.,  3259, nov,  pin,  ri p,  roa, see, 
N 

Silene  virginica  L.,  1 282,  mes,  nov,  pin,  rip,  roa,  N 

Stellaria  media  (L.)  Vill.  ssp.  media,  88 1 ,  mes,  nov, 

pin,  rip,  wee,  wet,  I 

Stellaria  media  (L.)  Vill,  ssp.  pallida  (Dumort.) 

Aschers.  &  Graebn.,  686,  roa,  wet,  I 

Celastraceae 

Euonymus  americana  L.,  1 792,  mes,  rip,  N 

Ceratophyllaceae 

Ceratophyllum  demersum  L.,  5486,  wet,  N 

Chenopodiaceae 

Chenopodium  ambrosioides  L,  441 6,  rip,  wet,  I 

C/ienopoc/zum  sfonc/Zeyonum  Aellen, 4404,  nov.N 

Cistaceae 

Lechea  mucronato  Raf.,  3677,  lob,  N 

Lechea  fenuifolia  Michx.,  1 296,  roa,  sha,  wee,  wet,  N 

Clusiaceae 

Hypericum  drummondii  (Grev.  &  Hook.)  Torr.  & 

Gray,  3554,  pin,  roa,  sha,  wee,  wet,  N 

Hypericum  gentianoides  (L.)  B.S,P„361 7,  nov,  pin, 
roa,N 

Hypericum  gymnanthum  Engelm,  &  Gray,  3242, 
roa,N 

Hypericum  hypericoides  (L,)  Crantz,  3748,  nov,  pin, 

rip,  roa,  wee,  wet,  N 

Hypericum  lobocarpum  Gattinger,  3285,  rip,  N 

Hypericum  mutilum  L,,  5736,  rip,  roa,  see,  wet,  N 

Hypericum  prolificum  L.,  3185,  mes,  pin,  rip,  roa, 
sha,  wet,  N 

Hypericum  pseudomaculatum  Bush,  2267,  nov, 

sha,wee,  wet,  N 

Hypericum  punctatum  Lam.,  3284,  mes,  nov,  rip, 

roa,  wee,  wet,  N 

Triadenuiv  walteri{].G.Gme\)  Gleason, 4305, wet, 

N 

Commelinaceae 

Commelina  communis  L.  var.  communis,  2587, 

mes,  rip,  wee,  wet,  I 

Commelina  diffusa  Burm,  f.,  461 1 ,  wet,  N 

Commelina  erecta  L.  3559,  rip,  wee,  wet,  N 

Commelina  virginica  L,  5738,  rip,  see,  wet,  N 

Murdannia keisakiHassk.)  Hand.-Mazz,, 4408, wet, 

I*
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7rac/esconf/aernesf/anoE.S.,  Anderson  &  Woods,, 

998,  mes,  rip,  roa,  wet,  N 

Tradescantia  hirsuticaulis  Small,  4809,  nov,  pin, 

roa,  wet,  N 

Tradescantia  hirsutiflora  Bush,  2586,  nov,  wee,  N 

Tradescantia  longipes  E.S.  Anderson  &  Woods,, 
694,sha,N,SC 

Tradescantia  occidentalis  (Britt,)  Smyth,  2679,  lob, 

mes,  wet,  N 

Tradescantia  ohiensis  Raf.,  5052,  mes,  nov,  rip,  roa, 

wee,  wet,  N 

Tradescantia  ozarkana  E,S.  Anderson  &  Woods,, 

R.Kirkwood,K-26,UCAC,N,SC 

Convolvulaceae 

Ipomoea  hederacea  Jacq.,  4630,  rip,  I 
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Ipomoea  lacunosa  L,  3855,  rip,  wee,  wet,  N 

Ipomoea  pandurata  (L.)  G.F.W.  Mey.,  3147,  mes,  n  p, 

roa,wet,  N 

Cornaceae 

Cornus  drummondii  C.A.  Mey.,  1 575,  rip,  N 

Cornus  florida  L„  2230,  mes,  nov,  pin,  rip,  roa,  see, 
N 

Cornus  foemina  P.  Mill.,  5763,  rip,  wet,  N 

Cornus  obliqua  Raf.,  2089,  mes,  pin,  rip,  roa,  N 

Crassulaceae 

Penthorum  sedoides  L.,  5767,  lob,  see,  wet,  N 

Sedum  nuttallianum  Raf., J.  L,  Roberts,  2 77,  DARK, 

N 

Sedum  puk helium  Michx.,  1  757,  sha,  N 

Sedum  tematum  Michx.,  778,  mes,  rip,  N,  SC 

Cucurbitaceae 

Melothria  pendula  L.,  3590,  rip,  roa,  N 

Sicyos  anguknus  L.,  4 1 1 5,  roa,  wee,  N 

Cupressaceae 

Juniperus  virgmiana  L.  var.  virginiana,  5504,  nov, 

pin,  roa,  sha,  wet,  N 

Cuscutaceae 

Q/ia/f(:(cOf))/j(jLfi:/.Juss,ex  Choisy,4005,  rip,  roa, 

see,  wet,  N 

Cuscuta  cuspidata  Engelm.,  E.  B.  Smitti,  3370, 
UARK,N 

Cu5a7fogronow7Willd,exJ.A,Schultes,  6020,  roa, 
wee,  N 

Cuscufa /ndecora  Choisy,  4226,  wee,  N 

Cuscuta  pentagona  Engelm,,  6022,  rip,  sha,  roa, 
wet,  N 

Cuscuta  polygonorum  Engelm.,  3642,  nov,  N 

Cyperaceae 

Bulbosytliscapillaris  (L.)  Kunth  ex  C.B.CIarke,220, 

sha,N,SC 

Carexa/b/ai/)sWilld.exSpreng.var.o/fci/a7n5, 770, 

rip,  N 

Carex  albolutescens  Schwein.,2393,  sha,  N 

Carexamphibola  Steud.,  1588,  mes,  rip,  see,  N 

Carex  blanda  Dewey,  1 476,  mes,  rip,  wet,  N 

Carex  bushii  Mackenzie,  2372,  roa,  sha,  N 

Carex  caroliniana  Schwein.,  51 79,  wet,  N 

Carex  cephalophora  Muhl.  ex  Willd.,  2098,  mes, 

nov,  pin,  rip,  roa,  see,  N 

Carex  cherokeensls  Schwein.,  4714,  mes,  rip,  wet, 
N 

Carex comp/anofoTorr.&  Hook., 2 160, lob,  pin, rip, 
wet,  N 

Carex  crinita  Lam.,  4967,  mes,  rip,  see,  wet,  N 

Cc7rexc/awsf7  Schwein.  &Torr.,  1632,  mes,  N,5C 

Carexdebilis  Michx. var, deb/fc,  1652,mes,N 

Carex  digitalis  Willd,,  C,  T,  Bryson,4344,  UARK,  N 

CorexfefucoceaSchkuhr  ex  Willd,,  2542,  rip, see, 
wet,  N 

Corexf/accospermo  Dewey,  5469,  pin,  rip,  roa,  wet, 

N 

Carex  frankil  Kunth,  5481,  mes,  pin,  rip,  roa,  see, 

wee,  wet,  N 

Carex  g/aucodeoTuckerman  ex  OIney,  5087,  pin, 

roa,  wet,  N 

Carex  granulans  Muhl,  ex  Willd,  var,  granularis, 
51 11,  roa,  N 

Carex  gray/ Carey  3603,  rip,  N 

Carex  hirsutella  Mackenzie,  2100,  mes,  nov,  pin, 

roa,  sha,  wet,  N 

Carex  intumescens  Rudge, 4958,  rip,  wet,  N 

Carex jamesu  Schwein.,  P.  E.  Hyatt,  6937,  UARK,  N 

Carex  joorii  Bailey,  3898,  rip,  N 

Carex  laevtvaglnata  (Kukenth.)  Mackenzie,  J.  H. 

Rettig,  540,  UARK,  N,SC 

Carex  latebracteata  Waterfall,  5002,  pin,  sha,  N,  SC 

Carex  laxiculmis  Schwein.,  R  E.  Hyatt,  7329,  UARK, 

N,SC 
Carex laxiflom  Lam.,  J,  H.  Rettig,  560,  BRfl,  N,  SC 

Carex  leavenworthil  Dewey,  1 548,  rip,  roa,  N 

Carex  leptalea  Wahlenb.,  2444,  see,  N 

Carex  lupulina  Muhl.  ex  Willd.,  4959,  rip,  wet,  N 

Carex  lurida  Wahlenb.,  5460,  mes,  pin,  rip,  roa,  see, 
wet,  N 

Carex  muehlenbergil  Schkuhr  ex  Willd.,  3089,  mes, 

nov,  pin,  roa,  sha,  N 

Corexn/gromor(7/nofaSchwein.,762,mes,pin,roa, 

N 

Carex  oklahomensis  Mackenzie,  2384,  rip,  roa,  sha, 

N 

CarexoZ/gocarpoSchkuhr  ex  Willd.,  1435,  rip,  N 

Carex  ouachltana  Krai,  Manharl  &  Bryson,  2791 , 
mes,  N 

Carex oxylepis  Torr. &  Hook. var. oxy/ep/s,  24 1  7,  mes, 

pin,  roa,  N 
Carex  oxylepis  Torr.  &  Hook.  var.  pubescens  J.K. 

Underwood,  1076,  mes,  see,  N,SC 

Carex rerraflexo  Muhl. ex  Willd,,  151 3,  mes,  rip, see, 
N 

Carex  rosea  Schkuhr  ex  Willd.,  2437,  mes,  rip,  see, 

N 

Carex  squarrosa  L.,  5 1  72,  pin,  N 

Carex  stricta  Lam.,  E.  B.  Smith,  3801 ,  BRIT,  N,  SC 
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Carexswanii  (Fern.)  Mackenzie,  2739,  nov,  N,  SC 

Carex  texensis  (Torr.)  Bailey,  1499,  rip,  N 

Carex  tona  Boott  ex  Tucl<erman,  1 097,  nnes,  rip, 

see,N,  SC 

Carex  tribuloides  Wahlenb.,  5494,  wet,  N 

Carex  vulpinoidea  Miclnx.,  5475,  lob,  nnes,  nov,  pin, 

rip,  roa,  see,  wet,  N 

Cyperus  aristatus  Rottb.,  E,  Sundell,  1 0606,  UARK, 
N 

Cyperus  echinatus  (L.)  Wood,  2066,  pin,  wee,  N 

Cyperus  erythrorhizos  Muhl,4482,  wet,  N 

Cyperus  esculentus  L.,  436,  wee,  wet,  N 

Cyperus  flavescens  L.,  D.  M.  Moore,  32971 ,  UARK, 
N 

Cyperus  ina  L.,  4549,  wee,  wet,  i 

Cyperus  lupulinus  (Spreng.)  Marcks,  3725,  nov, 
wee,  N 

Cyperus  polystachyos  Rottb.  var.  texensis  (Torr.) 

Fern.,4560,  wet,  N 

Cyperus  pseudovegetus  Steud.,  5747,  wet,  N 

Cyperus  retroflexus  Buckl.,  3729,  nov,  wee,  N 

Cyperus  squarrosus  L,  382,  wet,  N 

Cyperus  strigosus  L,  3324,  roa,  see,  sha,  wet,  N 

Dulichium  arundinaceum  (L.)  Britt.,  3257,  wet,  N, 

SC 

Eleocharis  acicularis  (L)  Roemer  &  J.A.  Schuites, 

3300,  wet,  N 

Eleocharis  engelmannii  Steud.,  2304,  rip,  sha,  wet,  N 

Eleocharis  lanceolata  Fern.,  5553,  roa,  N 

/:/eoc/iar;s  obfu5o(Wi  lid.)  J.A.  Schuites,  2724,  mes, 

rip,  roa,  sha,  wee,  wet,  N 

Eleocharis  quadrangulata  (hA'ichx)  Roemer  &  J.A. 
Schultes,5131,wet,N 

Fimbnstylis  annua  (All.)  Roemer  &  J.A,  Schuites, 

180,sha,  N 

Finnbristylis  autuivnalis  (L.)   Roemer  &  J.A. 

Schuites,  4235,  wee,  wet,  N 

Fimbnstylis  vahlii  (Lam.)  Link,  396,  wet,  N 

Kyllinga  pumila  Michx.,441 9,  wee,  wet,  N 

Rhynchospora  caduca  Ell.,  31 78,  roa,  N,SC 

Rhynchospora  corniculata  (Lam.)  Gray,  5751 ,  rip, 
wet,  N 

Rhynchospora globularis  {Chapman)  Small, 561 1, 
roa,  N 

Rhynchospora  glomerata  (L.)  Vahl,  3568,  rip,  N 

Rhynchospora  recognita  (Gale)  Krai,  2687,  lob,  rip, 

roa,  N 

Sc/ioenop/ectu5pungens  (Vahl)  Palla  var.pungens, 

3849,  wet,  N 

Scirpus  atrovirens  Willd.,  5578,  roa,  wet,  N 

Scirpus  cyperinus  (L.)  Kunth,5731,  lob,  wet,  N 

Scirpus  georgianus  Harper,  2310,  mes,  np,  N 

Scirpus  pendulus  Muh\.,  51  28,  roa,N 

Scleria  oligantha  Michx.,  2229,  lob,  nov,  pin,  roa, 
sha.N 

Scleria  triglonierata  Michx.,  2497,  pin,  N 

Dennstaedtiaceae 

Dennstaedtia  punctilobula  (Michx.)  T.  Moore,  G. 

Oleson,  87-01  7,  UARK,  N,SC 

Ptendium  aquilinum  (L.)  Kuhn  var.  latiusculurv 

(Desv.)  Underwood  ex  Heller,21 5 1 ,  mes,  pin, 
roa,  N 

Pteridium  aquilinum  (L.)  Kuhn  var.  pseudo- 
caudatum  (Clute)  Heller,  5510,  roa,N 

Dioscoreaceae 

Dioscorea  oppositifolia  L.,  3587,  rip,  I 

Dioscorea  villosa  L.,  5442,  mes,  pin,  rip,  N 

Dryopteridaceae 
Athyrium  filix-femina  (L.)  Roth  ssp.  asplenioides 

(Michx.)  Hulten,  5491 ,  lob,  mes,  rip,  see,  N 

Cystopteris  protrusa  (Weatherby)  Blasdell,  3413, 

rip,  N 

Cystopteris  tennesseensis  Shaver,  2770,  mes,  rip,  N 

Dryoptens  celsa  (Wm.  Palmer)  Knowlt.,  Palmer  & 
Pollard  ex  Small,  2536,  see,  N,  SC 

Dfyopfer/smo/'g/na//5(L.)  Gray,  2430,  mes,  pin,  see, 
N 

Onoclea  sensibilis  L.,  1 687,  see,  N 

Polystichum  acrostichoides  (Michx.)  Schott,  5479, 

mes,  pin,  rip,  see,  wet,  N 

Woodsia  obtusa  (Spreng.)  Torr.  ssp.  obtusa,  3663, 

mes,  nov,  pin,  N 

Woodsia  obtusa  (Spreng.)  Torr.  ssp.  occidentalis 
Windham,  3330,  rip,  sha,  wee,  N 

Ebenaceae 

Diospyros  virginiana  L.,  5500,  nov,  rip,  roa,  wet,  N 

Elaeagnaceae 

Elaeagnus  umbellata  Thunb.,  3592,  pin,  rip,  roa, 

wet,  I* 

Elatinaceae 

Elatine  triandra  Schkuhr,  4041 ,  wet,  N 

Equisetaceae 
Equisetum  hyemalei.var.affine  (Engelm)  AA.Eal., 

4457,  roa,  N 

Ericaceae 

Goy/us5GC/a  baccara  (Wangenh.)K.Koch,V.  Bates, 

10455,  UARK,  N,SC 
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Lyonia  llgustrina  (L.)  DC,  5529,  mes,  rip,  see,  wet, 
N 

Rhododendron  prinophyllum  (Small)  Millais,  289, 

rip,  see,  N 

Rhododendron  viscosum  (L.)  Torr.,  2309,  mes,  pin, 

rip,see,  wee,  N 

Vaccmium  arboreum  Marsh.,  2657,  nov,  pin,  rip, 

sha,  wet,  N 

Vaccinium  fuscatum  Ait.,  2483,  see,  N 

Vaccinium  pallidum  Ait.,  1 898,  mes,  nov,  pin,  see, 
N 

Vaccinium  stamineum  L.,  1 1 29,  mes,  nov,  pin,  rip, 
N 

Vaccinium  virgatum  Ait.,  5040,  lob,  pin,  rip,  see, 
wet,  N 

Euphorbiaceae 

Acalypha  gracitens  Gray,  3088,  nov,  pin,  N 

Acalypha  monococca  {'tngelm. ex  Gray)  L.  M1II.& 
Gandhi,3733,nov,  pin,  sha,wet,  N 

Acalypha  rhomboidea  Raf.,41  32,  roa,  N 

Acalypha  virginica  L.,  3 1 36,  roa,  wee,  wet,  N 

Chamaesyce  humistrata  (Engelm.)  Small,  3853, 

wee,  wet,  N 

Chamaesyce maculata  (L.)  Small, 4157, rip,roa,N 

Chamaesyce  nutans  (Lag.)  Small,  3854,  nov,  rip, 

roa.wee,  wet,  N 

Croton  capitatus  Michx.,4424,  roa,  N 

Croton  glandulosus  L.  var.  septentrionalis  iVlueli.- 

Arg.,  3164,  wee,  wet,  N 

Croton  monanthogynus  Michx.,  3224,  nov,  roa, 

sha,  wee,  wet,  N 

Croton  willdenowii  G.L.Websier,  3331,  nov,  sha, 
wet,  N 

Euphorbia corollata  L.,55 1 9,  mes,nov,pin,  roa, see, 
sha,  N 

Euphorbia  cyathophora  Mun., 3332, mes.nov, sha, 
N 

Euphorbia  dentata  Michx.,  6004,  rip,  roa,  wet,  N 

Euphorbia  spathulata  Lam.,  6004,  roa,  N 

Leptopus  phyllanthoides  (Nutt.)  G.L.  Webster, 

5000,  pin,  N 

Phyllanthuscaroliniensis\Na\l.,3852,foa,see,vje{, 
N 

Tragia  cordata  Michx.,  3340,  mes,  sha,  N 

Tragic  urticifolia  Michx.,  R.  D.Thomas,  128945, 
NLU,N 

Fabaceae 

Albiziajulibrissin  Durazz.,  3119,  pin,  rip,  wee,  I* 
Amorpha  fruticosa  L.,  4961 ,  lob,  rip,  roa,  N 

Amorpha  nitens  Boynt.,  D.  M.  Moore,  55^289, 
UARK,  N 

Amorpha  ouachitensis  Wilbur,  T.  Huffman,  sn, 
UARK,  N 

Amphicarpaea  bracteata  (L.)  Fern,  var.bracteata, 

3749,  pin,  rip,  see,  N 

Amphicarpaea  bracteata  (L.)  Fern. vat  comosa  (L) 
Fern.,  4 130,  rip,  N 

Apios  amencana  Medik.,  5543,  pin,  rip,  roa,  see, 
wet.N 

Astragalus  canadensis  L.,  3548,  nov,  pin,  N 

Astragalus  crassicarpus  Nutt.  var.  trichocalyx 

(Nutt.)  Barneby  L.  A.  Bariola,  85,  UARK,  N,  5C 

Astragalus  distortusJort.&Grayvaf.distortus.lW. 

Gibbons,  33,  UARK,  N 

Astragalus  distortus  Torr.&  Gray  var. engelmannii 

(Sheldon)  M.E.  Jones,4794,  sha,  N 

Baptisia  alba  (L.)  Vent.  var.  macrophylla  (Larisey) 

Isely  4945,  roa,  N 

Baptisia  bracteata  Muhl.  ex  Ell,  var.  leucophaea 

(Nutt.)  Kartesz&  Gandhi,  1981,  nov,  pin,  rip, 
roa,  wet,  N 

Baptisia  nuttalliana  Small,  2086,  roa,  N 

Baptisia  sphaerocarpa  Nutt.,  4946,  roa,  N 

Cercis  canadensis  L.  var.  canadensis, 54A4,  mes,  pin, 

rip,  roa,  sha,  N 
Chamaecrista  fasciculata  (Michx.)  Greene,  3959, 

nov,  sha,  wee,  N 

Chamaecrista  nictitans  (L.)  Moench  ssp.nictitans, 

2563,  nov,  sha,  wee,  wet,  N 

Clitoria  mariana  L.,  31 18,  lob,  nov,  pin,  rip,  roa,N 

Crotalaria  sagittalis  L,  3833,  wet,  N 

Desmodium  canescens  (L.)  DG.,  E.  B.  Smith,  3773, 
UARK,  N 

Desmodium  cuspidatum  (MuhI.ex  Willd.)  DG.ex 

Loud.  var.  cuspidatum, 602],  roa,  see,  N 

Desmodium  glutinosum  (Muhl.  ex  Willd.)  Wood, 

3933,  mes,  N 

Desmodium  laevigatum  (Nutt.)  DG.,  4388,  lob,  N 

Desmodium  marilandicum  (L.)  DC.,  4087,  pin,  N 

Desmodium  nudiflorum  (L.)  DG.,  3476,  lob,  mes, 

pin,N 
Desmodium  nuttallii  (Schindl.)  Schub.,  3404,  rip, 

N 

Desmod/m7iofcifusufr)(MuhLex  Willd.)  DC., 6009, 

lob,  pin,  rip,  N 

Desmodium    panicuiatum    (L.)     DC.     var. 

paniculatum, 4266,  mes,  nov,  pin,  roa,  see,  N 

Desmodium  pauciflorum  (Nutt.)  DC.,  3366,  mes, 

pin,  rip,  see,  N 
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Desmod/umperp/exum  Schub,  3997,  mes,  pin,  rip, 

see,  wet,  N 

Desmodium  rotundifollum  DC,  45 77,  mes,  N 

Galactia  regularis  (L.)  B.S.R,  373 1 ,  lob,  nov,  N 

Galactia  volubilis  (L.)  Bntt.,  3401,roa,  sha,  N 

Gleditsia  triacanthos  L,  2215,  nov,  rip,  roa,  wet,  N 

Kummerowia  stipulacea  (Maxim.)  Mai<ino,  237, 

roa,  I 

Kummerowia  striata  (Thunb.)  Schindl.,331  2,lob, 

nov,  roa,  wet,  I 

Latliyrus  hirsutus  L.,  1 936,  pin,  I 

Latliyrus  latifolius  L,  2532,  roa,  I 

Latliyrus  venosus  Muhl.  ex  Wiild.,  1 064,  mes,  nov, 

pin,  N 
Lespedeza  cuneata  (Dum.-Cours.)  G.  Don,  3288, 

nov,  rip,  roa,wee,  wet,  I* 
Lespedeza  hina  (L.)  Hornem,  3932,  lob,  nov,  pin, 

roa,  N 

Lespedeza  procumbens  Michx.,4591 ,  pin,  roa,  N 

Lespedeza  repens  (L.)  W.  Bart.,  4387,  lob,  pin,  roa, 

wee,  wet,  N 

Lespedeza  violacea  (L.)  Pers.,  3652,  rip,  wee,  wet, 
N 

Lespedeza  virginica  (L)  Britt.,  4021,  pin,  roa,  N 

Medicago  lupulina  L„  3207,  wee, ! 

Orbexilum  peduncuiatum  (P.  Mill.)  Rydb.  var. 

pedunculatum,  48 1 8,  mes,  wet,  N 

Pueraria  montano (lour.)  Merr.var./obofo(VVilld.) 

Maesen  &  S.Almeida, 4310, wee,  I* 

Rhynchosia  latifolia  Nutt.exTorr.S  Gray,  5563,  pin, 
N 

Robinia  hispida  L,  5088,  roa,  N 

Roblnia  pseudoocacia  L,  3 1 43,  mes,  nov,  pin,  rip, 

wee,  wet,  N 

Robinia  viscosa  Vent.,  1 666,  roa,  N 

Senna  maritandica  (L.)  Link,  3620,  nov,  pin,  rip,  N 

Strophostyles  helvula  (L.)  Eil.,  3 1 48,  roa,  wet,  N 

Strophostyles  umbellata  (Muhl.  ex  Willd.)  Britt., 

5758,  lob,  pin,  roa,  wet,  N 

Stylosanthes  biflora  (L.)  B.S.R,  4272,  pin,  roa,  sha, 
N 

Tepiirosia  onobryclioides  Nutt.,  G.  Barber,  2201, 
UARK,N 

Tepiirosia  virginlana  (L.)  Pers.,  2499,  nov,  pin,  roa, 
N 

Trifolium  arevense  L.,  52 1 0,  roa,  I 

Tri folium  campestre  Schreb.,  1341,  roa,  I 

Trifolium  dubium  Sibthorp,  C.  Reid,  1 949,  UARK,  I 

Trifolium  incarnatum  L,  4854,  nov,  roa,  wee,  I 

Trifolium  pratense  L,  1 1  50,  pi  n,  rip,  roa,  wee,  wet,  I 

Trifolium  reflexum  L,  1315,  roa,  N 

Trifolium  repens  L.,  1 1 49,  mes,  pin,  roa,  wee,  I 

Trifolium  vesiculosum  Savi,  2604,  wee,  wet,  I 

Vicia  caroliniana  Walt.,  1119,  pin,  wee,  wet,  N 

Vicla  minutiflora  F.G.  Dietr.,  4723,  wet,  N 

Vicia  sativa  L.,  4703,  nov,  rip,  roa,  wee,  wet,  I 

Vicia  tetrasperma  (L.)  Schreb.,  51 08,  roa,  I 

Woo  w7/oso  Roth  ssp.rar/o  (Host)  Corb., 2069,  nov, 
roa,  wee,  I 

Vicia  villosa  Roth  ssp,  villosa,  2713,  wet,  I 

Wisteria  flonbunda  (Willd.)  DG.,  4300,  wet,  I* 

Wisteria  sinensis  (Sims)  DC.,  3369,  roa,  I* 

Fagaceae 
Castaneapumila  (L)  R  Mill.  var. ozar/(en55  (Ashe) 

Tucker,  5630,  mes,  nov,  pin,  see,  N,  SG 

Castanea  pumila  (L.)  RMill.var.pum//o,  195,  see, 
N 

Fagus  grondifoiia  Ehrh.,  1637,  mes,  rip,  see,  N 

Ouercusocer/fofo  (Palmer)  Stoynoff&  Hess, 36 15, 

nov,N,SG 

Quercus  alba  L.,  5472,  mes,  pin,  rip,  roa,  see,  wee, 
N 

Quercus  falcata  Michx.,  51 53,  lob,  mes,  nov,  pin, 
N 

Quercus  marilandica  Muenchh.,  2633,  nov,  pin,  N 

Quercus  muehlenbergii  Euqelm.,  4395,  mes,  nov, 

pin,  rip,  roa,  sha,  N 
Quercus  nigra  L.,4674,  rip,  wet,  N 

Quercus  pagoda  Raf.,  1 5 1 8,  ri  p,  N 

Quercus  palustris  Muenchh., 4964,  wet,  N 

Quercus  phellos  L,  2329,  lob,  pin,  rip,  roa,  wet,  N 

Quercus  rubra  L.,4391,mes,  nov,  N 

Quercus  shumardilBuckl.var.shumardli,]  739,  rip, 
N 

Quercus  stellata  Wangenh.,  4507,  nov,  pin,  wee, 
N 

Quercus  velutina  Lam.,  5620,  nov,  pin,  N 

Fumariaceae 

Coryo'o//scrysfo///noEngelm.,W.  Butler,  57,  UCAC, 
N 

Corydalis  flavula  (Raf.)  DC., 4683,  rip,  N 

Corydalis  micrantha  (Engelm.ex  Gray)  Gray  ssp. 

austra/;s  (Chapman)  G.B.Ownbey,  774,  rip,  N 

Gentianaceae 

Bartonia   paniculata   (Michx.)    Muhl.    ssp., 

paniculata,  4007,  see,  N 
Frasera  caroliniensis  Walt.,  1 750,  rip,  N 

Sabatia  angularis  (L.)  Pursh,  3371,  roa,  sha,  wee, 
N 
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Sabof/ocompesms  Nutt.,D.M.Egger5Ware,5483, 
UARK,N 

Geraniaceae 

Geranium  carolinianum  L.,  1 1 52,  mes,  roa,  wet,  N 

Geranium  dissectum  L.,  1 563,  roa,  I 

Geranium  maculatum  L.,  1 247,  rip,  N 

Grossulariaceae 

Ilea  virginica  L.,  3267,  rip,  see,  N 

Ribes  curvatum  Small,  J.  L,  Roberts,  61 7,  UARK,  N, 

SC 

Haloragaceae 

Mynophyllum  /ieferopihy//um  Michx.,5549,wet,N 

Myriophyllum  spicatum  L.,  5 1 61 ,  wet,  I* 
Proserpinaca palustns  L„  5750,  wet,  N 

Hamamelidaceae 

l^amamelis  vernalis  Sarg.,  1000,  mes,  pin,  rip,  wet, 
N 

i-iaman)etis  virginiana  L.,  442,  mes,  nov,  pin,  rip, 
see,  N 

/_/(7(j/domt)orsfyroc;//uoL.,  3875,  pin,  rip,  see,  wee, 
wet,  N 

Hippocastanaceae 

Aesculus  glabra  Willd.,  4859,  mes,  nov,  rip,  see,  N 

Aesculus  pavia  L,  1 058,  mes,  N 

Hydrangeaceae 

l^ydrangea  arborescens  L„  5448,  mes,  rip,  see,  N 

Hydrocharitaceae 

Hydrilia  verticiilata  (L.f.)  Royle,  5 1 68,  wet,  I 

Hydrophyllaceae 

IHydrolea  ovata  Nutt.ex  Choisy,  5724,  wet,  N 

Hydrophyllum  brownei  Krai  &  Bates,  1  7 1 2, mes, rip, 

see,  N,  SC 

Nemophila  phacelioides  Nutt.,4938,  rip,  roa,  wet, 
N 

Pbacelia  hirsuta  Nutt.,  1 1 48,  mes,  roa,  wet,  N 

Phacelia  ranunculacea  (Nutt.)  Constance,  4690, 

mes,  rip,  N 

Hymenophyllaceae 

Trichomanes  petersii  Gray,  J.  Peck,  82457,  LRU,  N, 
SC 

Iridaceae 

Belamcanda  chinensis  (L.)  DC,  J.  E.  Moore,  sn, 

UARK,  I 

Iris  cristata  Ait.,  2095,  mes,  nov,  pin,  rip,  see,  N 

Iris  pseudacorus  L.,  4924,  wet,  I 

Iris  verna  L.  D.  M.  Moore,  5 1 0023,  UARK,  N,  SC 

Iris  virginica  L.,  4965,  wet,  N 

Sisyrinchlum  angustifolium  R  Mill.,  5028,  mes,  rip, 

roa,sha,wet,  N 

Sisyrinchlum  campestre  Bickn.,  4795,  roa,  N 

Sisyrinchlum  langlolsii  Greene,  M.  C.  Black,  81, 

UARK,  N 

Isoetaceae 

Isoetes  melanopoda Gay  &  Durieu  ex  Durieu,852, 
see,  sha,N 

Juglandaceae 

Carya  alba  (L.)  Nutt.  ex  Ell,,  5502,  lob,  mes,  nov, 

pin,  roa,  wee,  wet,  N 

Coryocord/form/s  (Wangenh.)  K.Koch, 5438, mes, 
nov,  rip,  N 

Carya  texana  Buckl.,  3645,  mes,  nov,  pin,  sha,  N 

Juglans  nigra  L.,  3463,  lob,  mes,  N 

Juncaceae 

iuncL/sacu/7)/nafusMichx.,  4969,  mes,  rip,  roa,  wet, 

N 

Juncus  brachycarpus  Engelm.,  561 0,  roa,  N 

Juncus  coriaceus  Mackenzie,  5732,  lob,  mes,  pin, 

rip,  roa,  see,  wee,  wet,  N 

Juncus  debilis  Gray,  4301 ,  wet,  N 

Juncus  dichotomus  Ell.,  2301 ,  rip,  N 

Juncus  diffusissimus  Buckl.,  5554,  rip,  roa,  wee,  N 

Juncus  effusus  L.,  5547,  mes,  roa,  wet,  N 

Juncus  interiorWleg.,  5557,  roa,  N 

Juncus  marginatus  Rostk.,  5555,  lob,  roa,  wee,  wet, 

N 

Juncus  secundus  Beauv.  ex  Poir.,  3384,  roa,  sha, 
wet,  N 

Juncus  tenuis  Willd.,  2083,  pin,  rip,  roa,  see,  sha, 

wee,  wet,  N 

Juncus  torreyi  Coville,  3684,  lob,  wet,  N 

Juncus  validus  Coville,  3535,  roa,  N 

Luzula  acuminata  Raf.  var.  acuminata, 2786,  mes,  N 

Luzula  acuminata  Raf.  var.  carolinae  (S.  Wats.) 

Fern. ,613,  rip,  N,SC 

Luzula  bulbosa  (Wood)  Smyth  &  Smyth,  4791, 

mes,  roa,  sha,  N 

Luzula  echinata  (Small)  RJ.  Herm.,  647,  mes,  pin, 

rip,  roa,  see,  N 

Lamiaceae 

Ajuga  reptans  L,  763,  roa,  I 
Clinopodlum  arkansanum  (Nutt.)  House,  5573, 

roa,  N 

Cunila  origanoldes  (L.)  Britt.,  4106,  mes,  pin,  rip, 

see,  wee,  N 
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Hedeoma  hispida  Pursh,  5 1 99,  sha,  wet,  N 

/-/edeomo  pu/eg/o/c/es(L.)Pers.,Simpson,sn,UARK, 
N 

Isanthus  brachiatus  (L.)  B.S.P.,  E.  B.  Smith,  3767, 

UARK,  N 

Lamium  amplexicaule  L.,676,  rip,  roa,  N 

Lamium  purpureum  L,  677,  rip,  roa,  wet,  N 

/_)/cop(jsrL/t'e//L/sMoench, 4207,  mes,  rip,  see,  wet, 
N 

Lycopus  virginicus  L„4655,  see,  N 

Mentha  spicato  L,  Simpson,  sn,  UARK,  I 

Monarda    fistulosa    L.    ssp.    fistulosa    var. 

stipitatoglandulosa  (Waterfall)  Scora,  comb. 

nov.ined.,  2571,nov,  pin,roa,sha,wee,  wet,  N 

Monarda  punctata  L,  D.  Demaree,  57040,  APCR, 
N 

Monarda  russeliana  Nutt.ex  Sims,  2045,  mes,  pin, 

rip,  N 

Penlla  frutescens  il.)  Britt.,  4146,  mes,  pin,rip,  I 

Physostegia  angustifolia  Fern.,  5605,  roa,  N 

Prunella  vulgaris  L.,  4953,  lob,  mes,  pin,  rip,  roa, 

wee,  wet,  N 

Pycnanthemum  albescens  Torr.  &  Gray,  3 1  76,  lob, 

roa,  wet,  N 

Pycnanthemum  muticum  {Michx.)  Pers., 3253,  rip, 
N 

Pycnanthemum  tenuifollum  Schrad.,  5497,  lob, 

pin,  roa,  sha,  wet,  N 

Sa/woozureoMichx.exLam.,  D.  Demaree,62848, 

NLU.N 

Salvia  lyrata  L,  904,  mes,  rip,  roa,  wet,  N 

Scutellaria  elliptica  Muh\.  ex  Spreng.  var  e///pr/co, 

5043,mes,  rip,  wet,  N 

Scutellaria  lateriflora  L,  4049,  wet,  N 

Scutellaria  ovata  Hill,  2409,  mes,  nov,  pin,  wet,  N 

Stachys  epiingii  J.  Nelson,  3461 ,  mes,  pin,  N,  SC 

Stachys  tenuifolia  Willd.,  3594,  mes,  rip,  N 

Teucrium  canadense  L.  var.  canadense,  3420,  rip, 
N 

Trichostema  dichotomum  L.,  Simpson,  sn,  UARK, 

N 

Lauraceae 

Lindera  benzoin  (L.)  Blume,  1619,  mes,  rip,  see,  N 

Sassafras  albidum  (Nutt.)  Nees,  551 1,  mes,  nov, 

pin,  see,  wet,  N 

Lemnaceae 

Lemna  aequinoctialis  VVelw.,  4030,  wet,  N 

Spirodela punctata  iG.F.WMey)  C.H.Thompson, 

5026,  wet,  N 

Lentibulariaceae 

Urticularia  gibba  L,  4303,  wet,  N 

Liliacaeae 

Allium  canadense  L.  var.  canadense,  1 234,  pin,  rip, 

roa,  wet,  N 

Allium  canadense  L.  var.  mobilense  (Regel) 

Owenby,  2242,  sha,  N 

Allium  wneo/eL.,  2191,wee,  I 

Amianthium  muscitoxicum  (Walt.)  Gray,  2459, 

mes,  see,  N 

Camassia  scilloides  (Rat)  Cory,  4849,  nov,  N 

Erythronium  albidum  Nutt.,  544,  rip,  N 

Erythronium  rostratum  W.  Wolf,  604,  nov,  rip,  see, 
N 

Hemerocallis  fulva  (L.)  L.,  1 920,  nov,  I 

Lilium  michiganense  Farw.,  Mrs.  J,  Miller,  166, 
UARK,  N 

Maianthemum  racemosum  (L,)  Link,  1307,  mes, 

pin,  rip,  roa,  see,  N 
Melanthium  virginicum  L., 5483,  lob,  pin,  roa,  see, 

N 

Me/o/ir/7/(jmn'ooc//V(J.W.Robbins  ex  Wood)  Bod- 
kin, R.Davis,  1967,  APCR,  N,SC 

Muscari  botryoides  (L)  P  Mill.,  682,  roa,  1 

Nothoscordum  bivalve  (L)  Britt.,  1 091 ,  mes,  nov, 

rip,  roa,  sha,  wet,  N 
Ornithogalum  umbellatum  L.,  957,  rip,  I 

Polygonatum  biflorum  (Walt.)  Ell.,  1  702,  rip,  see, 
N 

Stenanthium gramineum  {Ker-Gaw\)  Morong  var. 

gramineum,  G.  E.Tucker,  1 5000,  APCR,  N,  SC 

Trillium  pusillum  Michx.  var.  ozarkanum  (Palmer 

&  Steyermark)  Steyermark,  609,  rip,  N,  SC 

Trillium  recurvatum  Beck, 4941,  mes,  rip,  N 

Trillium  viridescens  Nutt.,  1 256,  rip,  wet,  N 

Uvulana  grandiflora  Sm.,  241 2,  pin,  N 

Uvulana  perfoliate  L,  701 ,  mes,  N,  SC 

Uvularia  sessilifolia  L,  5044,  wet,  N 

Linaceae 

Linum  medium  (Planch.)  Britt.  var.  texanum 

(Planch.)  Fern.,  35 13,  roa,  wet,  N 

Linum  striatum  Walt.,  3280,  pin,  rip,  roa,  N 

Loganiaceae 
Spigelia  marilandica  (L.)  L,  1 439,  mes,  pin,  ri p,  roa, 

N 

Lycopodiaceae 
[ycopod/um  d/g/Tofum  Dill. ex  A.  Braun,l  1 17, pin, 

N 
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Lythraceae 

Aniivaniva  coccinea  Rottb.,  400,  wet,  N 

Didiplis  diandra  (Nutt.  ex  DC.)  Wood,  5725,  wet, 

N,SC 

Rotala  ramosior  (L.)  Koehne,  6042,  wee,  wet,  N 

Magnoliaceae 

Magnolia  aciirninaia  (L.)  L.,4575,  mes,  N 

Magnolia  grandi flora  L,  2 1 47,  pin,  see,  N 

Magnolia  tripetala  (L.)  L,  1 622,  mes,  rip,  see,  N 

Malvaceae 

Abutilon  theophrasli  Medik.,  D.  X  Williams, 

ARF0078,UARK,I 

Caliirhoepedata  (Nutt. ex  Hook.)  Gray,  1  753,  sha, 
N 

Hibiscus  laevis  Allioni,  3847,  wet,  N 

Malva  neglecta  Wallr,  Simpson,  sn,  UARK,  i 

Sida  spinosa  L.,  3843,  roa,  wet,  N 

Marsileaceae 

Pilularia  amencana  A.  Braun,  5201 ,  sha,  N,  5C 

Melastomataceae 

Rhexia  manana  L,  var.  interior  (Pennell)  Krai  & 

Bostick,  3282,  rip,  roa,  sfia,  N 

Rhexia  mariana  L,  var.  niariana,  2700,  lob,  wet,  N 

Rhexia  virginica  L.,  5723,  wet,  N 

Menispermaceae 

Calycocarpuni  lyonii  (Pursh)  Gray,  2581,  rip,  see, 
wee,  N 

Cocculus  carolinus  (L.)  DC., 2732,  nov,  pin,  rip, roa, 
wee,  wet,  N 

Menisperniuni  canadense  L,  1 353,  rip,  N 

Mollugaceae 

Mollugo  verticillata  L.,  402,  wet,  N 

Monotropaceae 

Monotropa  uniflora  L,  4579,  pin,  N 

Moraceae 

Madura  pomifera  (Raf.)  Schneid.,  1  723,  rip,  wet, 
N 

Moras  rubra  I ,,  5538,  rip,  roa,  see,  wet,  N 

Najadaceae 

Najas  guadalupensis  (Spreng.)  Magnus,  4281, 
wet,N 

Nyctaginaceae 

Mirabilis  o/bido  ( Walt.)  Heimerl,  2600,  roa,  wee,  N 

Nymphaeaceae 

Nuphar  lutca  (L.)  Sm.,  50 1 9,  wet,  N 

Nymphaea  odorata  Ait.,  501 8,  wet,  N 

Nyssaceae 
Wyssasy/i/of/taMarsh,,4966,me5,nov,pin,rip,  roa, 

wet,N 

Oleaceae 

Fraxinus  amencana  L.,  5493,  lob,  mes,  pin,  up,  N 

Fraxinus  pennsylvanica  Marsh,,  T.  Huffman,  sn, 
UARK,N 

Ligustrum  sinense  Lour.,  4466,  lob,  mes,  rip,  roa, 

see,  wee,  I* 
Onagraceae 

Qaura  demareei  Raven  &  Gregory  250,  roa,  N 

Gaura  longiflora  Spach,  3840,  roa,  wee,  N 

Ludwigia  alternifolla  L.,  5459,  lob,  mes,  pin,  roa, 

see,  wet,  N 

Ludwigia  decurrens  Walt.,  3885,  lob,  wet,  N 

Ludwigia  glandulosa  Walt.,  3389,  wet,  N 

Ludwigia  palustns  (L.)  Ell.,  5097,  roa,  wet,  N 

Oenothera  fruticosa  L.,  501 0,  mes,  pin,  N 

Oenothera  laciniata  Hill,  2580,  roa,  wee,  N 

Oenothera  linifolia  Nutt.,  4978,  pin,  roa,  sha,  N 

Oenothera  villosa  Thunb.,  41 40,  rip,  roa,  N 

Ophioglossaceae 
Botrychium  biternatum  (Sav.)  Underwood,  4628, 

pin,  rip,  see,  N 
Botrychium  dissectum  Spreng.,  J.  E,  Moore,  sn, 

UARK,  N 

Botrychium  virginianunt  (L.)  Sw.,  1069,  mes,  rip, 
see,  N 

Ophioglossum  crotalophorioides  Walt.,  C.  Reid, 
3393.5,  UARK,  N 

Ophioglossum  vulgatum  L.,  2363,  sha,  N 

Orchidaceae 

Cypripediurri  l<entuckienseC.f.  Reed,  84 1 ,  mes,  rip, 

N,SC 
Qoodyera  pubescens  (Willd.)  R.  Br.  ex  Ail,  f,  J.  E. 

Moore,  3081,  UCACN 

Isotria  verticillata  Raf,  5661 ,  see,  N 

Platanthera  ciliaris  (L.)  Lindl.,  1 92,  rip,  see,  N 

Platanthera  clavellata  (Michx.)  Luer,  3787,  see,  N 

Platanthera  lacera  (Michx.)  G.  Don,  5 1 00,  roa,  N 

Spiranthes  cernua  (L.)  L.  C.  Rich., 4483,  roa,  wet,  N 

Spiranthes  tuberosa  Raf,  208,  sha,  N 

Sp/ranf/ie5ve/'no//sEngelm.&  Gray,  2706,  roa,  wet, 
N 

Orobanchaceae 

Epifagus  virginiana  (L.)  W.  Bart., 3407,  rip,  N 
Orobanche  uniflora  L„C.  Hunter,  70,  UARK,  N 
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Osmundaceae 

Osmunda  cinnamomea  L„  986,  rip,  see,  N 

Osmunda  regalis  L,  5753,  mes,  pin,  see,  wet,  N 

Oxalidaceae 

Oxalis  corniculata  L,  675,  roa,  N 

Oxalis  stncto  L,,  5034,  lob,  mes,  pin,  rip,  roa,  wee, 

wet,  N 

Oxalis  violacea  L,  884,  mes,  pin,  rip,  roa,  see,  sha, 
N 

Papaveraceae 

Sanguinaria  canadensis  L.,  61 0,  rip,  roa,  see,  N 

Passifloraceae 

Passiflora  incarnata  L,  5523,  rip,  roa,  wee,  N 

Passiflora  lutea  L.,  55 1 8,  nov,  pin,  rip,  roa,  wee,  wet, 

N 

Phytolaccaceae 

Phytolacca  americana  L.,  5526,  nov,  pin,  rip,  roa, 
wee,  wet,  N 

Pinaceae 

Pinus  echinata  P.  Mill.,  3086,  pin,  rip,  N 

Pinus  strobus  L, 4574,  mes,  N 

Pinus  taeda  L,,  5761 ,  lob,  nov,  wet,  N 

Plantaginaceae 

Plantago  anstata  Michx.,  2578,  roa,  slia,  wee,  N 

Plantago  liererophylla  Nutt.,  Hardin,  606,  APCR,  N 

Plantago  lanceolata  L.,  21 24,  roa,  wee,  I 

Plantago  rugelil  Dene.,  2540,  rip,  roa,  see,  N 

Plantago  virginica  L.,  4774,  rip,  roa,  wee,  N 

Platanaceae 

Platanus  occidentalis  L,  1 81 3,  rip,  N 

Poaceae 

Agrostis  gigantea  Roth,  4544,  pin,  rip,  i 

Agrostis  hyemalis  (Wait.)  B.S.P.,  5078,  rip,  roa,  wet, 
N 

/Agrosf/sperennons  (Walt.)  Tuckerman,  E.B.Smith, 

3753,UARK,N 

Aira  caryoptiyliea  L.,  1 1 63,  roa,  I 

/^/rae/egansWilld.exKunth,D.M.Moore,55-291, 
UARK,  I 

Alopecurus  carolinianus  Walt.,  91 0,  roa,  N 

Andropogon  gerord;/Vitman,  3546,  lob,  nov,  pin, 

rip,  roa,  sha,  N 

Andropogon  ternanus  Michx.,4505,  rip,  N 

Andropogon  virginicus  Lvar  virginicus, 6025, ma, 
N 

Anthoxanthum  aristatum  Boiss.,  5 1 49,  roa,  I 

Anthoxanthum  odoratum  L,  878,  mes,  I 

Aristlda  dichotoma  Michx.,  21 8,  roa,  sha,  N 

Aristida  oligantha  Michx., 43 1 2,  wee,  N 

Arthraxon  hispidus  (Thunb.)  Makino,  4254,  roa, 
wet, 

/\runc//nariog/ganfea(Walt.)Muhl.,5480,  mes,rip, 
see,  N 

Axonopus  furcatus  (Fluegge)  A.S.  Hitchc,  4613, 
wet,  N 

Bracliyelytrum  erectum  (Schreb.  ex  Spreng.) 

Beauv,,  3356,  mes,  nov,  pin,  rip,  see,  N 

eromus  cat/iorf/cusVahl, 4895,  roa,  I 

Bromus  commutatus  Schrad.,  1 682,  wet,  I 

Bromus  hordeaceus  L.,  1 030,  wee,  I 

Sromusjopon/cus  Thunb.  ex  Murr.,  2072,  nov,  wee, 

SfomuspL/bescens  Muhl. ex  Willd.,1809,mes,nov, 

pin,  rip,  roa,  sha,  N 
Bromus  racemosus  L.,  1 569,  roa,  wee,  I 

Bromus  secalinus  L.,  2749,  nov,  rip,  roa,  I 

Cliasmantliium  latifolium  (Michx.)  Yates,  2250, 

mes,  pin,  rip,  roa,  sha,  N 
Chasmanthium  laxurri  (L.)  Yates,  3489,  lob,  mes, 

see,N 

Chasmantiiium  sesslllflorum  (Poir.)  Yates,  3480, 

mes,  pin,  roa,  wet,  N 

Cynodon  dactylon  (L.)  Pers.,  4474,  roa,  wee,  wet, 

I* 
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Schultes,  1 925,  nov,  pin,  roa,  sha,  wee,  N 

Diarrhena  americana  Beauv.,  3675,  mes,  nov,  N 

Diarrhenaobovata  (Gleason)  Brandenburg,  3873, 

rip,  sha,  N 
Dichanttielium  acuminatum  (5w.)  Gould  &  C.A. 

Clark  var.ocL/mfnarum,  5436,  pin,  rip,  roa,  sha, 

wee,  wet,  N 

Dichantliellum  boscli  (Poir.)  Gould  &  C.A.  Clark, 

2022,  mes,  nov,  pin,  rip,  N 

Dichantlielium  clandestinum  (L.)  Gould,  3493, 
mes,  N 

Dichanthelium  commutatum  (J.A.  Schultes) 

Gould,  1 354,  mes,  nov,  pin,  rip,  roa,  see,  N 

Diclianthelium  depauperatum  (Muhl.)  Gould, 

1327,  pin,  roa,  N 

Diclianthelium  dichotomum  (L.)  Gould,  2346, 

mes,  pin,  rip,  roa,  see,  wet,  N 
Dichanthelium  laxiflorum  (Lam.)  Gould,2062,  roa, 

wee,  wet,  N 

Dichanthelium  lineanfolium  (Scribn.  ex  Nash) 

Gould,  4982,  mes,  nov,  pin,  sha,  N 
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Dichanthelium  oligosanthes  (J.A,Schultes)  Gould, 

1 370,  wee,  N 

Dichanthelium  ravenelii  {Scribn.  &  Merr)  Gould, 

5062,  pin,  N 

Dichanthelium  scoparium  (iam.)  Gould, 3240, p\n, 

roa,  sha.wet.N 

Dichanthelium  sphaerocarpon  (Ell.)  Gould  var. 

isophyllum  (Scribn.)  Gould  &  C.A.Clark, 5463, 

lob,  mes,  pin,  rip,  roa,  sha,  wet,  N 

Dichanthelium  sphaerocarpon  (Ell.)  Gould  var. 

sphaerocarpon,  2693,  lob,  mes,  pin,  sha,  N 

Digitaria  ciliaris  (Retz.)  KoeL,  3 1 62,  roa,  wee,  wet, 
N 

Digitaria  ischaemum  (Schreb.)  Schreb,  ex  Muhl., 

4232,  mes,  roa,  wee,  wet,  I 

Digitaria  sanguinalis (L.)  Scop.,3775, pin, rip, wet, 
N 

Digitaria  violascens  Link,  21  3,  sha,  I 

Echinochloa  colona  (L.)  Link,  4609,  wet,  I 

fc/i/noc/i/oomuncofo(Beauv.)  Fern., 5721,  rip, roa, 
wee,  wet,  I 

Eleusine  indica  (L.)  Gaertn.,  4409,  wee,  wet,  I 

Elymus  canadensis  L,  2592,  wee,  N 

Elymus  hystrix  L,  5579,  nov,  rip,  N 

Elymus  villosus  Muhl.  ex  Willd.,  2583,  nov,  wee,  N 

Elymus  virginicus  L.  var.  virginicus,  5474,  pin,  rip, 

roa,  see,  wee,  wet,  N 

Eragrostis  capilians  (L.)  Nees,  3714,  nov,  N 

Eragrostis  curvula  (Schrad.)  Nees,  3456,  mes,  roa, 
wee,  I 

Eragrostis  hirsuta  (Michx.)  Nees,  4309,  wee,  N 

Eragrostis  hypnoides  (Lam.)  B.S.P.,  5994,  roa,  wet, 
N 

Festuca  paradoxa  Desv.,  1 961 ,  lob,  pin,  N 

Festuca  subverticillata  (Pers.)  Alexeev,  1621,  mes, 

pin,  rip,  see,  wee,  N 

G/yceWa  sff/ofo  (Lam.)  A.S.Hitchc, 2325,  mes, pin, 

rip,  see,  sha.N 

Holcus  lanatus  L.,  5 1 5 1 ,  roa,  I* 
Hordeurv  pusillum  Nutt.,  1558,  roa,  wet,  N 

Leersia  oryzoides  (L.)  Sw., 4377,  roa,  wet,  N 

Leersia  virginica  Willd.,  45 1 4,  lob,  mes,  pin,  rip,  see, 
N 

Lolium  arundinaceum  (Schreb.)  S.J.  Darbyshire, 

2 1 87,  mes,  roa,  sha,  wee,  I* 
Lolium perenne  i.ssp.  multiflorum  (lam.)  Husnot, 

2200,  roa,  sha,  wee,  I 

Lolium  perenne  L.  ssp.  perenne,  1 794,  nov,  rip,  roa, 
sha,  wet,  I 

Melica  mutica  Walt.,  5047,  mes,  rip,  roa,  wet,  N 

Me//con/fens  (Scribn.)  Nutt.exPiper,2750, nov.N 

Microstegium  vimineum  (Trin.)  A.  Camus,  441, 

mes,  pin,  rip,  roa,  wee,  wet,  I* 
Muhlenbergia  schreberi  if.  GmeL,  D.  M.  Moore, 

420407,  UARK.N 

Muhlenbergia  sobolifera  (Muhl.  ex  Willd.)  Trin., 

3957,  mes,  nov,  N 

Muhlenbergia  sylvatica  Torr.  ex  Gray,  42 1 9,  mes, 
wee,  N 

Muhlenbergia  tenuiflora  (Willd.)  B.S.P.,  No  collec- 
tor listed,  sn,UAM,N 

Opiismenus  hirtellus  (L.)  Beauv.,  D.  M,  Moore, 
410404,UARK,N 

Pon/cumonceps  Michx.,  3827,  lob,  nov,  pin,  rip,  roa, 

see,  wet,  N 

Panicum  capillare  L.,  3736,  nov,  roa,  N 

Panicum  dichotomiflorum  Michx.,  461 6,  nov,  pin, 
wet,N 

Panicum  flexile  (Gattinger)  Scribn.,  4308,  wee,  N 

Panicum philadelphicum  Bernh.exTrin.,21  7, sha, 

N 

Panicum  rigidulum  Bosc  ex  Nees,  4138,  rip,  roa, 
wet,  N 

Panicum  virgatum  L,  3865,  lob,  nov,  pin,  rip,  roa, 
wee,  wet,  N 

Paspalum  dilatatum  Poir.,  3537,  roa,  wee,  wet,  I 

Paspalum  dissectum  (L.)  L.,  378,  wet,  N 

Paspalum  floridanum  Michx., 4267,  roa,  N 

Paspalum  laeve  Michx.,  3202,  wee,  wet,  N 

Paspalum  notatum  Fluegge  var.  saurae  Parodi, 
3654,  lob,  roa,  wee,  I 

Paspalum  setaceum  Michx.,  3524,  roa,  wet,  N 

Paspalum  urvillei  Steud,,  4278,  wet,  I 

Pennisetum glaucum  (L.)  R.Br., 3777, pin, rip, wee, 
wet,  I 

Phleum  protease  L.,  47 1 9,  sha,  wet,  I 

Piptochaetium  ovenaceum  (L.)  Parodi,  1 330, mes, 

pin,  roa,  N 
Poa  annua  L,,  4709,  rip,  roa,  wet,  I 

Poa  autumnalls  Muhl.  ex  Ell.,  895,  mes,  see,  N 

Poo  bu/boioL,  49 10,  roa,  I 

Poa  pratensis  L,  491 2,  roa,  N 

Poa  sylvestris  Gray,  1 1 14,  mes,  rip,  N 

Saccharum  alopecuroldum  (L.)  Nutt.,  4211,  roa,  N 

Saccharum  brevibarbe  (Michx.)    Pers.  var. 

conforfum (Ell.)  R.Webster,3553,rip,roa,wee, 

N 

Sacciolepis  striata  (L.)  Nash, 4497,  rip,  N,  5C 

Schizachyriurv  scoparium  (Michx.)  Nash,  4355, 

nov,  pin,  roa,  sha,  N 
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Secale  cereale  L,  1 342,  roa,  sha,  wee,  I 

Seror;aparw77oro(Poir.)Kerguelen,2386,roa,sha, 

wee,  wet,  N 

Sorghastrum  nutans  (L)  Nash, 401 8,  roa,  N 

Sorghum  halepense  (L.)  Pers.,  361 2,  rip,  roa,  wee, 

wet,  I* Sphenopholis  nitida  (Biehler)  Scribn.,  2008,  nov, 
N 

Sphenopholis  oblusata  (Michx.)  Scribn.,  1 322,  rip, 
roa,  N 

Sporobolus  dandestinus  (Biehler)  A.S.  Hitchc,  R. 

L.McGregor,38721,UARK,N 

Sporobolus   compositus    (Poir.)    Merr.    var. 

compos/fus,  219,  sha,  N 

Sporobolus  vaginiflorus  (Torr.  ex  Gray)  Wood, 

4320,  wee,  N 

Steinchisma  hians  (Ell.)  Nash,  2175,  rip,  roa,  sha, 

wee,  wet,  N 

Stenotaphrum secundatum  (Walt.)  Kuntze,4060, 
roa,N 

7r;c/ensf/ai/us(L.)  A.S.  Hitchc.  var.  f/ows,  3235,  mes, 

nov,  pin,  roa,  sha,  N 

Tndens  strictus  (Nutt.)  Nash,  3923,  roa,  wet,  N 

Tripsacum  dactyloides  (L.)  L,  3530,  roa,  N 

Vulpia  myuros  (L.)  K.C.Gmel.,  2231,  roa,  sha,  wee, 
I 

Vulpia  octofloro  (Walt.)  Rydb.,  1 288,  pin,  wet,  N 

Podostemaceae 

Podostemum  ceratophyllum  Michx.,  J.  E.  Moore, 

sn,UARK,N,SC 

Polemoniaceae 

Phlox divaricata  L.  ssp.  laphamii  (Wood)  Wherry, 

1464,  rip,  wee,  N 

Phlox paniculata  L.,  3588,  rip,  roa,  N 

Phlox  pilosa  L.  ssp.  ozarkana  (Wherry)  Wherry, 

4985,  pin,  N 

Phlox  pilosa  L.  ssp.  p/7oso,  902,  ines,  nov,  pin,  rip, 
roa,  N 

Polemonium  reptans  L.,  1 589,  rip,  N 

Polygalaceae 

Polygala  ambigua  Nutt.,  21 85,  nov,  pin,  sha,  wee, 
N 

Po/yga/o  po/ygoma  Walt.,  D.M.Moore,41 76,  UARK, 
N 

Polygala  sanguinea  L.,  5075,  roa,  sha,  N 

Polygonaceae 

Eriogonum  longifollum  Nutt., 4651,  sha,  N 

Polygonella  amehcana  (Fisch.&  C.A.  Mey.)  Small, 

3633,  nov,  N 

Polygonum  aviculare  L.,492,  wee,  I 

Polygonum  caespitosum  Blume  var.  longlsetum 

(de  Bruyn)  A.N.  Stewart,  3995,  mes,  rip,  see, 

wee,  N 

Polygonum  convolvulus  L,  1 921 ,  nov,  I 

Polygonum  hydropiperoides  Michx.,  6041 ,  lob,  rip, 
roa,sha,  wet,  N 

Polygonum  lapathifolium  L.,4554,  wet,  N 

Polygonum  pensylvanicum  L.,  4149,  rip,  roa,  wet, 
N 

Po/ygonumpuncfofum  Ell.,  3994,  rip,  see,  wee,  wet, 
N 

Polygonum  saglttatum  L.,  266,  rip,  see,  N 

Polygonum  scandens  L.,  325,  mes,  nov,  rip,  N 

Polygonum  setaceum  Baldw.,  3528,  roa,  N 

Polygonum  tenue  Michx.,  4397,  nov,  sha,  N 

Polygonum  virginianum  L,  3839,  mes,  rip,  see,  N 

Rumex acetosella  L,  1 553,  rip,  roa,  sha, 

Rumex  altlssimus  Wood,  1 477,  wet,  N 

/?umexcong/omeratu5Murr.,H.H.IItis,5 110,  DARK, 
I 

Rumex  crispus  L,  3206,  nov,  roa,  wee,  wet,  I 

Rumex  hastatulus  Baldw.,  5175,  wee,  wet,  N 

Rumex  obtuslfolius  L,  1 707,  rip,  roa,  I 

Rumex  pulcher  L.,  2602,  wee,  I 

Polypodiaceae 
Pleopeltispolypodloides  (L.)  Andrews  &  Windham 

ssp.  michauxianum  (Weatherby)  Andrews  & 

Windham,  1 1 1  l,mes,  nov,pin,  rip,see,sha,  N 

Pontederiaceae 

Heterarnhera  limosa  (Sw.)  Willd.,4031 ,  wet,  N 

Portulacaceae 

Claytonia  virginica  L,  1 050, lob,  mes,  nov,  pin,  rip, 
roa,  see,  wet,  N 

Talinum  calycinum  Engelm.,  2644,  nov,  sha,  N 

Potemogetonaceae 

Potamogeton  diverslfolius  Raf.,  6029,  wet,  N 

Potamogeton  nodosus  Poir.,  3887,  wet,  N 

Potamogeton  pu/c/ier  Tuckerman,  5015,  wet,  N 

Potamogeton  pusillus  L.,  5024,  wet,  N 

Primulaceae 

Dodecatheon  meadia  L.,4782,  sha,  N 

Lysimachia  lanceolata  Walt.,  2339,  mes,  rip,  N 

Lysimachia  guadriflora  Sims,  4948,  roa,  N 

Samolusvalerandil.ssp.parvlflorus  {Raf.)  Hulten, 

3 1 8 1 ,  mes,  roa,  see,  wee,  N 

Pteridaceae 

Adiantum  caplllus-veneris  L,  Mayo,  275,  HEND,  N 
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Adiantum  pedatum  L.,  4576,  mes,  N 

Cheilanthes  lanosa  (Michx.)  D.C,  Eat.,  2731,  nov, 

pin.N 
Cheilanthes  tomentosa  Link,  W.  C.Taylor,  918, 

UARK,  N 

Ranunculaceae 

Actaea  pachypoda  EiL,  2785,  mes,  N 

Anemone  virginiana  L.,  6008,  lob,  rip,  see,  N 

Clematis  reticulata  Walt.,  2589,  wee,  N 

Delphinium  carolinianumWalx.ssp.carolinianum, 

1752,  mes,  pin,sha,  N 

Delphinium  newtonianum  Moore,  E.  Hardcastle, 

AR13,UARK,N,5C 

Delphinium  tricorne  Michx.,  1010,  mes,  rip,  N 

Enemion  bitematum  Raf.,  C.  Hunter,  58,  UARK,  N 

Hepatica  nobilis  Schreb,  var.  obtusa  (Pursh) 

Steyermark, 61  l.mes,  rip, N 

Ranunculus  abortivus  L„  4747,  rip,  wet,  N 

Ranunculus  bulbosus  L.,4684,  rip,  I 

Ranunculus  fascicularis  MuhI.ex  Bigelow,  4783, 
sha,N 

Ranunculus harveyi (Gray)  Britt., 4784, mes, rip, roa, 
sha,N 

Ranunculus  hispidus  Michx.  var.  nitidus  (Chap- 
man) T.  Duncan,  M.  C.  Black,  39,  UARK,  N 

Ranunculus  laxicaulis  (Torr.  &  Gray)  Darby,  4957, 
wet,  N 

Ranunculus  micranthus  Nutt.,4687,  nov,  rip,  roa, 

wet,  N 

Ranunculus  pusillus  Poir,,  5508,  roa,  see,  wet,  N 

Ranunculus  recurvatus  Poir.,  1 505,  mes,  rip,  see,  N 

Ranunculus  sardous  Crantz,  2 1 86,  roa,  wee,  wet,  I 

Thalictrum  dasycarpum  Fisch.  &  Ave-LalL,  1778, 

rip,  N 

Thalictrum  revolutum  DC,  3602,  rip,  N 

Thalictrum  thalictroides  Eames  &  Boivin,  706,  rmes, 

nov,  pin,  rip,  see,  wet,  N 

Rhamnaceae 

Berchenva  scandens  (Hill)  K.  Koch,  5742,  mes,  rip, 

roa,  see,  wet,  N 

Ceanothus  americanus  L.,  5003,  pin,  N 

Ceanothus  herbaceus  Raf.,  J.C.  Baker,  60,  UAM,  N 

Frangulacaroliniana  (Walt.)  Gray5537,me5,nov, 

pin,  rip,  sha,  wee,  wet,  N 

Rosaceae 

Agrimonia  parviflora  Ait.,  4256,  roa,  N 

Agrimonia  rosre/ZoraWallr.,  5740,  lob,  mes,  pin,  rip, 
see,  N 

Amelanchier  arborea  (Michx.  f.)  Fern.,  5749,  lob, 

mes,  pin,  rip,  sha,  N 

Chaenomeles  speciosa  (Sweet)  Nakai,  744,  see,  I 

Crataegus  berberifolla  Torr.  &  Gray,  2201 ,  rip,  roa, 
wet,N 

Crataegus  crus-galli  L.,  2629,  nov,  N 

Crataegus  intricata  Lange,  D.  M.  Moore,  56-55, 
UARK,N 

Crataegus  marshallii  Egg  lest.,  5532,  mes,  nov,  pin, 

rip,  wet,  N 
Crataegus  spathulata  Michx.,  5450,  pin,  rip,  roa, 

wet,  N 

Crataegus  uniflora  Muenchh.,  4508,  pin,  N 

Crataegus  viridis  L.  var.  viridis,  1023,  roa,  N 

Duchesnea  indica  (Andr.)  Focke,  1 523,  rip,  I 

Fragaria  virginiana  Duchesne,  1 309,  rip,  roa,  N 

Qeum  canadense  iacq.,  5454,  mes,  nov,  rip,  see,  N 

Photinia  pynfolia  {lam.)  Robertson  &  Phipps, 
2447,  see,  N 

Physocarpus  opulifolius  (l)  Maxim.,  2330,  mes, rip, 
wet,N 

Porteranlhus  stipulatus  (Muhl.  ex  Willd.)  Britt, 

3638,  lob,  nov,  roa,  wee,  N 

Potentilla  recta  L,  2282,  nov,  rip,  roa,  sha,  I 

Potentilla  simplex  Michx.,  1115,  nov,  pin,  rip,  roa, 
wee,  N 

Prunus  amencana  Marsh.,  3920,  nov,  pin,  rip,  roa, 

N 

Prunus  mexicana  S.Wats,,  5505,  nov,  pin,  wet,N 

Prunus persica  (L)  Batsch,  2617,  wee,  I 

Prunus serotina  Ehrh., 5522, lob, nov, pin,  roa,  wee, 
wet,  N 

Prunus  umbellate  ET,  4856,  nov,  N 

Pynts  calleryana  Dene.,  571,  roa,  I* 
Pyrus  convvunis  i.,  261 6,  wee,  I 

Rosa  Carolina  L,,  2040,  lob,  mes,  nov,  pin,  rip,  roa, 

N 

Rosa  chinensis  Jacq.,  51 39,  roa,  I 

Rosa  multifloraJhunb.ex  Murr.,  1345,  roa,  I* 
Rosa  setigera  Michx.,  5462,  pin,  rip,  roa,  see,  wee, 

N 

Rubus  argutus  Link,  5032,  lob,  rip,  see,  wet,  N 

Rubus  bushii  Bailey,  1 1 26,  pin,  N 

Rubus  discolor  \Ne\he&  Nees,5091,roa,  I 

Rubus  flagellaris  Willd.,  1908,  mes,  nov,  pin,  roa, 
wee,  N 

Rubus  ostryifolius  Rydb.,  1 997,  pin,  N 

Rubus  pensilvanicus  Poir.,  2726,  mes,  nov,  N 

Rubus  tnvialis  Michx.,  2 131,  roa,  wee,  wet,  N 
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Spiraea  xbilliardii  Herincq.  (pro  sp.)  [douglasii  x 

so//ofo//o],  2797,  roa,N 

Rubiaceae 

Cephalanthus  occidentalls  L,  3301,  rip,  roa,  wet, 
N 

Cruciota  pedemontana  (Bellardi)  Ehrend.,  5101, 
roa,  I 

Diodia  teres  Walt.,  388,  nov,  roa,  wee,  wet,  N 

Diodia  virginiana  L,  5760,  rip,  wee,  wet,  N 

Galium  aparine  L,  1 444,  mes,  nov,  ri  p,  roa,  see,  N 

Ga//um  artomanum  Gray,  1999,  mes,  nov,  pin,  see, 
N 

Galium  circaezans  Michx.,  3700,  lob,  mes,  pin,  rip, 
N 

Galium  obtusum  Bigel.  ssp.  obtusum,  4956,  sha, 

wet,N 

Galium  pilosum  Ait.,  5528,  lob,  rip,  wee,  wet,  N 

Galium  tinctorium  L.,  2712,  roa,  wet,  N 

Galium  tnflorum  Michx.,  2433,  rip,  see,  N 

Hedyotis  nigricans  (Lam.)  Fosberg,  3896,  rip,  sha, 
N 

Houstonia  caerulea  L,  4804,  roa,  sha,  wet,  N 

Houstonia  longifolia  Gaertn.,  4980,  pin,  N 

Houstonia  micrantha  (Shinners)  Terrell,  679,  roa, 

N 

Houstonia  ouachitana  (E.B.  Sm.)  Terrell,  1107,  mes, 

nov,  pin,  rip,  N,SC 

Houstonia  purpurea  L,  545 1 ,  mes,  pin,  np,  see,  N 

Houstonia  pusilla  Schoepf,  71 6,  mes,  pin,  rip,  roa, 

sha,  wet,  N 

Mitchella  repens  L,  1 398,  lob,  mes,  pin,  rip,  see,  N 

Sherardia  arvensis  L.,4734,  rip,  roa,  wee,  I 

Rutaceae 

Poncirus  trifollata  (L.)  Raf.,  1 401 ,  rip,  roa,  wet,  I* 
Ptelea  trifollata  L.,  2741 ,  nov,  N 

Zanthoxylum  dava-herculis  L.,4003,  roa,  N 

Salicaceae 

Populus  alba  L.,  3557,  wee,  I 

Popu/usde/fo/de5Bartr.ex  Marsh,  ssp.  de/fo/des,R. 

Avra,sn,UCAC,N 

Salix  caroliniana  Michx.,  1089,  mes,  np,  roa,  see, 

wet,  N 

Salix  nigra  Marsh.,  4975,  roa,  wet,  N 

Sapindaceae 

Cardiospermum  halicacabum  L.,41 1 9,  rip,  N 

Sapotaceae 

Sideroxylon  lanuginosum  Michx.,  2751,  nov,  pin, 

rip,  wet,  N 

Saxifragaceae 
Heuchera  americana  L.  var.  americana,  2763,  mes, 

nov,  pin,  N 
Heuchera    americana    L.    var.    hirsuticaulis 

(Wheelock)  Rosendahl,  Butters  &  Lakela, 

4835,  nov,  N 

Saxifraga  palmen  Bush,  600,  rip,  N 

Scrophulariaceae 

Agalinis  fasciculata  (Ell.)  Raf.,  4386,  lob,  wet,  N 

Agalinis  tenuifolia  (Vahl)  Raf,  4501 ,  pin,  rip,  N 

Aureolaria  grandiflora  (Benth.)  Pennei!,  439,  pin, 

rip,  roa,  wet,  N 

Aureolaria  pectinata  (Nutt.)  Pennell,  M.Stewart, 
87-529,  UAM,N 

Gratiola  brevifolia  Raf.,  3269,  np,  N 

Gratiola  neglecta  Torn,  5033,  wet,  N 

Gratiola  piloso  Michx.,  3382,  wet,  N 

Underniadubiail)  Pennell, 5476, rip,  wee, wet,  N 

Mecardonia  acuminata  (Walt.)  Small,  4384,  lob, 
N 

Mimulus  alatus  Ait.,  3278,  mes,  rip,  see,  wet,  N 

Nuttallanthus  canadensis  (L)  D.A.  Sutton,  1 147, 
roa,  N 

Pediculans  canadensis  L.,4725,  mes,  rip,  N 

Penstemon  arkansanus  Pennell, 4989,  pin,  rip,  roa,  N 

Penstemon  digitalis  Hutt.  ex  Sims,  1726,  mes,  rip, 

roa,  sha,  N 

Penstemon  tubiflorus  Nutt.,  1 834,  mes,  N 

Scrophularia  manlandica  L.,  3961 ,  mes,  rip,  N 

Verbascum  blattaria  L,  5208,  roa,  wee,  wet,  I 

Verbascum  thapsus  L.,  3 746,  wee, 

Veronica  arvensis  L,  'Mil,  rip,  roa,  wet,  I 

Veronica  peregrina  L.,  471 0,  wet,  N 

Veronica  persica  Poir.,  566,  roa,  I 

Veronicastrum  virgintcum  (L.)  Farw.,  3764,  pin,  N 

Selaginellaceae 

Se/ag/ne//oopoda(L.)  Spring,  D.M.Moore,4301 54, 
UARK,N 

Smilacaceae 

Smilax  bona-nox  L,  5046,  lob,  mes,  nov,  pin,  rip, 

roa,  see,  wee,  wet,  N 

Smilax  glauca  Walt.,  5045,  mes,  rip,  see,  wee,  wet, 
N 

Smilax  herbacea  L,  3632,  nov,  N 

Smilax  lasioneura  Hook.,  1 593,  mes,  N 

Smilax  laun folia  L„  45 1 ,  see,  N 

Sm/7oxrotund/fo//aL.,  4962,  lob,  mes,  pin,  rip,  see, 

sha,  wee,  wel,  N 

Smilax  tamnoides  L,  3425,  rip,  wet,  N 
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Solanaceae 

Datura  stramonium  L.,  Simpson,  sn,  UARK,  I 

Physalis  angulata  L,  3867,  wet,  N 

Physalii  heterophylla  Nees,  35 1 8,  rip,  roa,  N 

Physalis  pubescens  L.,  4556,  mes,  wet,  N 

Solarium  carolinerise  L.,  5030,  rip,  roa,  wee,  wet,  N 

Solanum  ptychanthum  Dunal.4 1 1 8,  mes,  riov,  pin, 

rip,  wee,  wet,  N 

Sparganiaceae 

Sparganium  androcladum  (Engelm.)  Morong, 
5772,  wet,  N 

Staphyleaceae 

Staphylea  trifolia  L.,  5455,  rip,  N 

Styracaceae 

Halesia  tetraptera  Ellis  var,  monticola  (Rehd.) 

Reveal  &  Seldin,  D.  M,  Moore, 69007,  UARK,  N 

Styrax  grandifolius  Ait.,  547 1 ,  mes,  rip,  N 

Thelypteridaceae 

Phegopteris  hexagonoptera  (Michx.)  Fee,  4341, 

mes,  pin,  rip,  N 

Thelypteris  noveboracensis  (L.)  NieuwI.,  4245,  rip, 

N,5C 

Thymelaeaceae 

Dirca palustns  L.,  708,  mes,  N 

Tiliaceae 

Tllia  americana  L.  var.  americana,  5443,  mes,  nov, 

pin,  rip,  N 

Tiliaamerlcanal.vai.caroliniana  (P.Mill.)  Castigl., 

2105,pin,rip,N 

Typhaceae 

Typha  angustifolla  L.,  55 1 6,  wet,  I 

Typha  latifolia  L,  5545,  roa,  wet,  N 

Ulmaceae 

Celtis  laevigata  Willd.,601 4,  lob,  nov,  rip,sha,  wet, 
N 

Celtis  occidentalis  L.,  R.  D.Thomas,  1 28988,  NLU,  N 

Celtis  tenuifolia  Nutt.,  1 899,  nov,  pin,  rip,  sha,  N 

Ulmus  alata  Michx.,  505 1 ,  pin,  rip,  roa,  wet,  N 

Ulmus  americana  L.,  6005,  nov,  rip,  see,  wet,  N 

Ulmus  pumila  L,  4597,  roa,  I 

Ulmus  rubro  Muhl,,  1 943,  pin,  rip,  see,  N 

Urticaceae 

Boehmeria  cylindnca  (L.)  5w.,  3250,  mes,  rip,  roa, 
see,  N 

Laportea  canadensis  (L.)  Weddell,4444,  rip,  N 

Pileo pumila  il.)  Gray,  3879,  mes,  rip,  see,  N 

Urtica  chamaedryoides  Pursh, 
UARK,  N 

C.  Black,  43, 

Valerianaceae 

Valerianella  longiflora  (Torr.  &  Gray)  Walp.,  T. 

Witsell,  01 -0251,  UARK,  N 

Va/enane//onuffa///y(Torr.&  Gray)  Walp.,  E.Sundell, 
2304,UAM,N,SC 

Valerianella  palmen  Dyal,  4678,  rip,  N,  SC 

Valerianella  radiata  (L.)  Dufr.,  1  320,  mes,  pin,  rip, 

roa,  sha,  wee,  wet,  N 

Verbenaceae 

Callicarpa  americana  L.,  55 1 3,  nov,  pin,  rip,  wet,  N 

Glandularia  canadensis  (L.)  Nutt.,  661,  mes,  roa, 
sha.N 

Phryma  leptostachya  L,  5449,  mes,  nov,  pin,  rip,  N 

Verbena  brasiliensis  Veil.,  4559,  rip,  wet,  I 

Verbena  stricta  Vent.,  Simpson,  sn,  UARK,  N 

Verbena  urticifolia  L.,  3999,  mes,  rip,  wee,  N 

Violaceae 

Hybanthus  concolor  (T.F.  Forst.)  Spreng.,  3670, 
mes,  N 

Viola  affinis  Le  Conte,  4887,  mes,  pin,  rip,  see,  N 

Viola  bicolor  Pursh,  652,  nov,  roa,  sha,  wet,  N 

Viola  lanceolata  L.,  4728,  rip,  N 

Viola  palmata  L.,4812,  pin,  wet,  N 

Viola  pedata  L.,  587,  mes,  nov,  pin,  rip,  roa,  sha, 
wee,  wet,  N 

Viola  pubescens  Ait.,  790,  rip,  see,  N 

Viola  sagittata  Ait.,  653,  lob,  pin,  rip,  roa,  sha,  wet, 

N 

Viola  sororia  Willd.,  732,  mes,  rip,  see,  N 

Viola  striata  Ait.,  954,  rip,  see,  N 

Wo/fl  w7/osa  Wait.,  779,  rip,  N 

Vitaceae 

Ampelopsisarborea  (L.)  Koehne,  41 14,  rip,  roa,  N 

Ampelopsis  cordata  Michx.,  3472,  mes,  roa,  N 

Parthenocissus  quinquefolia  (L.)  Planch.,  5446, 

mes,  nov,  pin,  rip,  roa,  see,  sha,  N 

Vitis  aestivalis  Michx.,  3596,  mes,  pin,  nov,  rip,  N 

Vitis  cinerea  (Engelm.)  Millard  var.  cinerea,  551  7, 

pin,  rip,  roa,  wee,  wet,  N 
Vitis  palmata  Vahl,  4048,  wet,  N 

Vitis  rotundifolla  Michx.  var.  rotundifolia, 5050,  nov, 

pin,  rip,  roa,  see,  wet,  N 

Vitis  rupestris  Scheele,  V  Bates,  1 0447,  UARK,  N 

Vitis  vulpina  L.,  5744,  mes,  pin,  rip,  wee,  wet,  N 

Xyridaceae 
Xyrisjupicai  L.C.  Rich.,  3889,  rip,  N 
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Book  Notices 

Timber  Press 

JimJerm YN  (text)  with  photographs  by  Wilhelm  and  Dihter  Schacht.  2005.  Alpine 

Plants  of  Europe:  A  Gardener's  Guide.  (ISBN  0-88192-734-1,  hbk.).  Timber 
Press  Inc.  133  S.W  Second  Ave,  Suite  450,  Portland,  OR  97204-3527,  U.S.A. 

(Orders:  www.timberpress.com,  mail@timberpress.com,  503-227-2878, 

1-800-327-5680, 503-227-3070  fax).  $39.95, 320  pp.,  color  photos,  8  b/ w  figures, 

7  1/2"  X  10  1/2". 

The  phoiographs  arc  truly  exquisite  and  the  photographers  are  to  be  congratulated.  I  found  it  hard  to 

close  the  book  once  I  opened  it.  Nine  chapters  Irom  the  history  of  European  alpine  plants  to  alpine 

gardening,  (ill  in  the  space  between  the  stunning  photos.— Btjrney  Lipscomb, Botanical  Research  In- 

sl  itutc  of  Tcxa s.  509  Pcai n  St  red.  h'o rt  Wo rth,  TX  76 102-4060,  U.S. A. 

John  E.  Bryan.  2005.  Timber  Press  Pocket  Guide  to  Bulbs.  (ISBN  0-88192-752-2, 
f lexibind).  Timber  Press  Inc.  133  S.W.  Second  Ave,  Suite  450,  Portland,  OR 

97204-3527,  U.S.A.  (Orders:  www.timberpress.com,  mail@timberpress.com, 

503-227-2878, 1-800-327-5680, 503-227-3070  fax),  $19.95, 227  pp.,  300  color 

photos,  5  3/4"  X  8  1/4". 

As  noted  ni  ihe  Prciace,  this  book  "is  intended  to  give  gardeners  a  greater  appreciation  of  bulbs,"  The 
bulbous  plants  relerenced  in  the  Guide  to  Bu I l).s are  arranged  alphabetical  from  Achimenes  lon\^iHora 

to  Zantedichia  clholuuia.  The  Guide  lo  Bulbi  gives  information  to  more  than  700  species,  cultivars, 

and  hybrids.  Everyday  helpful  information  on  such  things  as  cultivation,  maintenance,  and  pests 

and  diseases  is  also  tound  in  the  Gukic-Bcirncy  Lipscomb,  Botanical  Research  Institute  ofTexas,  509 
Pecan  St  reel,  hort  Worth.  TX  76102-4060.  U.SA. 
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ABSTRACT 

Mikania  buchtienii  BT.  Rob.  (Asteraceae,  Eupatorieae)  is  first  reported  as  occurring  in  Argentina, 

where  it  has  been  collected  in  the  Yungas  region  of  the  northwestern  part  of  the  country  (Salta  and 

Jujuy  provinces).  The  species,  which  was  known  only  from  Bolivia,  is  described  and  illustrated  and  a 

key  shows  the  differences  between  M.  buchtienii  and  M.  euryanthela,  a  closely  related  species. 

RESUMEN 

Mikania  buchtienii  B.L,  Rob.  (Asteraceae,  Eupatorieae)  se  cita  por  primera  vez  para  Argentina,  donde 

ha  sido  colectada  en  las  Yungas  de  la  region  noroccidental  del  pais  (provincias  de  Salta  y  Jujuy).  La 

especie,  que  vive  en  Bolivia,  es  descripta  e  ilustrada,  y  una  clave  muestra  las  diferencias  entre  M. 
buchtienii  y  M.  euryanthela,  una  especie  muyaf  in. 

During  an  extensive  taxonomic  study  of  the  genus  Mikania  in  Argentina 
(Cerana  1997a,  b),  two  specimens  from  tlie  nortliwestern  Argentina  (Yungas 

region)  came  to  our  attention.  After  a  literature  review  and  comparison  witli 
similar  species,  we  concluded  that  it  was  necessary  to  relocate  and  collect  the 

species  in  its  natural  habitat  in  order  to  determine  its  identity.  In  July  1997,  Feb- 
ruary and  November  1998,  three  trips  were  made  to  Las  Capillas  in  Jujuy  Prov- 

ince to  search  for  the  species,  but  without  success.  In  October  2000,  field  stud- 
ies were  conducted  in  San  Pedrito,  Salta  Province,  located  about  45  km  from 

Estacion  Vespucio.  One  flowering  specimen,  which  also  had  fruits  from  the 

previous  year,  was  collected.  Other  plants  present  were  in  the  vegetative  stage. 
In  addition  to  the  field  studies,  specimens  from  the  following  herbaria  were 

examined;  BAB,  CORD,  CTES, JUA,  LIE,  LP  LPB,  SI.  Our  research  has  shown  that 

the  collection  and  herbarium  specimens  represent  the  first  records  of  Mi  kania 
huchtienii  B.L.  Rob.  for  Argentina.  This  is  also  the  first  known  occurrence  of 

the  species  from  outside  of  Bolivia.  A  specimen  was  sent  to  W.C.  Holmes  of  Bay- 
lor University  in  Waco,  Texas,  who  confirmed  our  determination. 

Mikania  buchtienii  B.L.  Rob.,  Contr.  Gray  Herb.  n.  s.  64:7. 1922.  (Fig.  l). 

Twining  lianas;  stems  terete,  striate,  glabrate.  Leaves  simple,  coriaceous,  oppo- 
site, petiolate,  inconspicuously  stipulate;  petioles  10-30  mm  long;  blades  from 

SIDA  21(4):  2425 -2427. 2005 
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Fig.  1 .  Mikania  buchtienii  B.L.  Rob.  A,  Leaf  with  deltate-hastate  shape.  B.  Leaf  with  deltate-ovate  shape.  C.  Achene.  D. 

Flowering  branch. E.Head.F.Stamens.G.FIoret.(A,B:Cera/io  7740, C0RD;C-G:Sf/jo/7J4S2,LIL).Scale  bar  =  30  mm  (A,B, 

D),3mm(C,E,G),1mm(F). 

deltate-hastate  to  deltate-ovate  or  ovate,  30-90  x  20-60  mm,  margins  entire  to 
slightly  serrate,  bases  subcordate  to  rounded,  apices  acute;  upper  surfaces  gla- 
bresccnt,  lower  surfaces  glabrate  or  slightly  pilose.  Capitulescence  paniculate 
to  cylindrical,  dense,  branches  terete,  terminal  or  axillary  disposed;  heads  ca. 

10  mm  long,  peduncles  pubescent;  submvolucral  bracts  lanceolate,  abaxially 

pubescent,  2.5-3.5  x  0.7  mm,  located  at  the  base  of  the  peduncle  or  beneath  the 
head;  phyllaries  5-6.7  x  1.2-1.8  mm,  apex  obtuse  or  rounded,  the  outer  bracts 
oblong,  lanceolate  or  oblanceolate,  abaxially  pubescent,  the  inner  ones,  lan- 

ceolate, glabrate,  apex  ciliate.  Corolla  white,  5-6.5  mm  long,  tube  2.8-3.5  mm 
long,  limb  widely  campanulate  to  campanulate  2-3  mm  long,  divided  into  lan- 

ceolate corolla  lobes  extending  almost  to  the  base  (2.3-2.6  mm  long);  style  gla- 

brous. Achenes  3.5-4  mm  long,  more  densely  pubescent  apically,  ribs  serrulate; 
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pappus  yellowish  white  with  45-60  barbellate  bristles,  5.5-7  mm  long. 
Phenology— flowering  specimens  were  collected  from  August  to  October, 

but  it  IS  assumed  that  flowering  and  fruiting  occur  from  August  to  March. 

Habitat  and  distrihution—The  original  description  and  previous  additional 

reports  of  M.  buchtienii  have  been  based  on  specimens  collected  in  upland  for- 
ests, riverine  woodlands  and  mattoral  areas  m  the  Yungas  region  ol  Bolivia,  at 

1100-3500  m  (Robinson  1922a,  b).  The  new  records  extend  the  known  range  to 

the  forests  and  borders  of  woods  in  the  Yungas  region  of  Salta  andjujuy,  Argen- 
tina, at  1000-1200  m.  This  biogeographical  province  has  a  wet  and  humid  cli- 

mate with  over  2500  mm  of  ram  annually  and  temperatures  between  14°  and 
26°  C  (Cabrera  1971). 

Specimens  examined.  ARGENTINA.  Jujuy:  Capital,  Las  Capillas,  22  Sep  1981,  Ahumada  y  Rotman 
4321  (JUA,  SI).  Salta:  General  Jose  dc  San  Martin,  San  Pedrito  (Pozos  de  la  Standard),  25  Aug  1944, 

Sihulz  5482  (LIL,  BAB,  CTES);  General  Jose  de  San  Martin.  San  Pcdnto,  Empresa  Panamcriean  En- 
ergy, a  ±200  m  de  la  Historica  Escuela.  19  Oct  2000.  Ccnina  1740  (CORD,  BAYLU). 

BOLIVIA.  La  Paz:  Nor  Yungas,  Yolosa  hacia  Chuspipata.  pasando  Sacramento  Bajo  y  el  derrumbe 

grande,  antiguo  (16°  ICV  S,  67°  47'  W),  19  Sep  1995,  Beck  22468(LPB);  Inquisivi,  "Rio  Churu",  lollowing 
the  Rio  Churu  Irom  200  m  W  ol  Agiulani  to  1  km  above  the  main  fork  up  river,  3  km  Si-:  ol  the  ruins 

ol  Choquecamiri,  17  km  N  of  Choquetanga  (16°  42'  S,  67°  20'  W),  12  Sep  1991,  Lewis  40208  (LPB); 

Inquisivi,  "Aguas  Calientes  de  Calachaca ',  m  the  area  of  the  thermal  springs  ol  the  Rio  Calachaca 

Jahuira,  9  km  NW  of  Choquetanga  (16°  48'  S.  67°  19'  W),  9  Mar  1991,  Lems  38244  (LPB) 

Mikania  buchtienu  is  closely  related  to  Mikama  euryanthela  (Malme)  W.C. 

Holmes,  which  is  widespread  m  Paraguay,  southern  Brazil  (State  of  Parana)  and 

the  provinces  of  Corrientes,  Chaco,  Formosa  and  Misiones  in  Argentina  (Barroso 
1959;  Holmes  &  McDaniel  1996;  Cerana  1997a,  b).  Both  species  are  similar  in 

leaf  blade  shape,  corolla  shape  and  very  long  corolla  lobes.  The  main  differ- 
ences between  them  are  summarized  in  the  following  key: 

KEY  TO  DISTINGUISH  MIKANIA  BUCHTltNU  AND  M.  EURYANTHULA 

1.  Leafbladesnnembranaceous,deltate-ovate,ba5e5subcordatetotruncate,glabrate; 

capitulescence  paniculate,  scattered;  subinvoiucral  bracts  slightly  pubescerit,  with 

a  prominent  middle  nerve;  corolla  glabrate,  limb  2-2.3  mm  long  divided  into 

corolla  lobes  1.5-1.7  mm  long;achenes  glabrous   Mikania  euryanthela 

1.  Leaf  blades  coriaceous,  deltate-hastate,  deltate-ovate,  or  ovate,  bases  subcordate 

or  rounded,  upper  surfaces  glabrescent,  lower  surfaces  glabrate  or  slightly  pilose; 

capitulescence  paniculate  to  cylindrical, dense;subinvolucral  bracts  pubescent, with 

an  inconspicuous  middle  nerve;corolla  pubescent  limb  2-3  mm  long  divided  Into 

corolla  lobes  2,3-2.6  mm  long;achenes  pubescent   Mikania  buchtienii 
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ABSTRACT 

Populations  of  the  expanding  exotic  Ranunculusficaria  L.  (Ranunculaceae)  are  reported  escaped  in 
North  Carolina.  Voucher  specimens  are  cited  and  an  updated  key  to  Ranunculus  L.  in  the  Carohnas 

is  presented. 

RESUMEN 

Poblacionesde  la  exotica  en  expansion  Ranuncu!u5/iMna  L.  (Ranunculaceae),  secitanescapadas  en 

Carolina  del  Norte.  Se  citan  los  especimenes  y  se  presenta  una  clave  actualizada  de  Ranunculus  L.  en 
las  Carolinas. 

Populations  of  the  exotic  Ranunculusficaria  L.  (lesser  celandine)  are  known 

outside  of  cultivation  from  the  northeastern  United  States,  Oregon,  and  Wash- 
ington (Gleason  &  Cronquist  1991;  USDA,  NRCS  2005),  but  the  species  has  been 

previously  collected  in  the  Southeast  only  in  Kentucky  Tennessee,  Virginia,  and 
Maryland  (Whittemore  1997).  Ranunculusficaria  is  native  to  much  of  Europe 
(Tutm  1976;  Taylor  &  Markham  1978).  The  species  was  reported  in  New  York 
State  as  early  as  1890  (HoUick  &  Britton  1891).  By  the  mid  1940s,  it  was  known 
from  several  northeastern  coastal  states,  as  well  as  Virginia  (Sargent  s.n.^  NCSC), 

but  had  not  yet  reached  West  Virginia  (Bell  1945).  The  taxon  was  not  previ- 
ously reported  for  North  Carolina  by  Radford  et  al.  (1968),  Pittillo  et  al.  (1969), 

Pittillo  et  al.  (1972),  Krai  (1981),  Pittillo  and  Brown  (1988),  or  Whittemore  (1997). 

However,  a  population  of  the  species  was  recently  encountered  in  Raleigh  (Wake 

Co.,  North  Carolina).  Twenty-nine  clumps  were  observed,  of  which  seventeen 
were  either  in  flower  or  fruit  at  the  time  of  collection.  Individuals  were  observed 

SIDA  21  (4):  2429 -2437. 2005 
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only  in  areas  receiving  partial  shade  lor  a  significant  portion  of  the  day.  They 

were  absent  from  portions  of  the  lawn  receiving  lull  sunlight. 

VmKlu-icollcctionll.S.A.  North  Carolina.  Wake  C.o.:  Raleigh,  back)'ard  lavvnol  residential  home  on 

Van  l")yke  ,\\eniie,  in  partial  shade,  absent  Iroin  portions  of  lawn  receiving  lull  sun,  11  Apr  2005, 
Kii  n,i;,s  127/  (AUA,  \\  n.AS,  GA,  LSI ;,  MISS,  NCSt;,  NCU,  TF.X,  UNA,  LIS,  USF,  USCl  1,  VOB). 

The  species  has  alsc^  been  observed  on  a  private  properi  y  in  Chatham  Co.,  where 

it  had  apparently  been  planted  in  the  past,  but  is  now  escapuig  short  distances 

into  nearby  natural  areas.  IDue  to  summer  senescence,  vouchers  of  this  popula- 
tion have  not  been  taken  this  year. 

Several  attempts  have  been  made  to  morphologically  distinguish  diploid 

from  polyploid  plants  of  R.fiairia  (Marsden-jones  1935;  Marsden-Jones&Turrill 
1952;  Lawalree  1955).  Unfortunately,  most  of  these  have  proven  unrefiable 

(Heywood  &  Walker  1961; Jones  1966;  Taylor  &  Markham  1978).  Arguing  that 

too  great  a  reliance  had  been  phiced  on  chroniosome  counts,  Sell  (1994)  recog- 

nized I  ive  subspecies  (Table  1),  with  the  caution  that  these  taxa  could  be  recog- 

nized with  ease  only  il  cultix'ated  or  examined  at  interx'als  through  their  flow- 
ering and  Iruiting  periods.  If  only  seen  once  in  the  Held  or  from  a  single 

specimen, certain  identilication  would  remain  difficult.  The  following  key  was 
provided  by  Sell  (1994)  to  facilitate  identification: 

1.   Leaf  blades  to  8  x  9  cm;  petioles  to  28  cm;  flowers  to  60  mm  diam;achenes  to 
5.0  X  3.5  mm 

2.  Stems  rather  tobust,  but  straggling;  bulbils  present  in  leaf  axils  after  flowering 

_—   subsp.ficariiformis 

2.  Stems  robust  and  erect;withoul  bulbils  in  leaf  axils  after  flowering    subsp. 

chrysocephalus 

1.   Leaf  blades  to4  x  4  cm;  petioles  to  15  cm;  flowers  to  40  mm  diam;achenes  to 
3.5  X  2.2  mm 

3.  Leaves  crowded  at  base  with  few  on  short  sterns    subsp.  calthifolius 

3.  Leaves  less  crowded  at  base  and  more  numerous  on  the  elongate  stems 

4.  Bulbils  not  present  in  leaf  axils  after  flowering;  achenes  well-developed 

   subsp. ficaria 

4.   Rulbils  piestMit  in  leaf  axils  after  flowering;achenes  poorly  developed   subsp. 
bulbilifer 

LISnA,  NRCS  (2005)  reported  only  R.ficdria  var.  huUnlcni  Marsden-Jones  lor 

the  United  States.  Sell  (1994)  pointed  out  that  this  name  is  illegitimate,  being  a 

later  homonym  o(  Rjuarui  var  bulhifcr  Albert,  which  Sell  treated  in  synonymy 

under  subsp.  bulbHijcr  l.ambinon.  Based  on  Whittemoi'es  (1997)  description 

ol  the  species,  the  I  kwer  sizes  ol  indi\'iduals  of  subsp.  huihiUjcr  in  the  United 

States  would  be  on  the  upper  end  compai'cd  with  European  mdix'iduals  as  rec- 
ognized by  Sell  (1994)  CRtble  1). 

l'ollowingSell(1994),theindividualsof  the  Wake  Co.,  North  Carolina  popu- 
lation are  tentatively  referable  to  subsp.  fuiniifonnisiV.W.  Schwartz)  Rouy  & 

Fouc,  previously  not  reported  for  the  United  States.  Though  there  are  some  more 
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Table  l.The  five  subspecies  of  Ranunculus  ficaria  L.  recognized  by  Sell  (1994).  Fls=flowers; 

ptio=petioles;  ptls=petals. 

subsp.  bulbilifer  subsp.  calthifolim  subsp.  chrysocephalus 

Lambinon  (Reichenb.)Arcangeli     P.D.Sell 

subsp.  fkariiformis 
(F.W.Schultz) 

Rouy&Fouc. 

subsp.  f/for/o 

Tetraploid 

Ptio  ss  15  cm 
long 

Axillary  bulbils 

globular 

FIs  s=  25  mm 

diam  Ptls6-11 

X  2-5  mm,  not 

contiguous 

Occurs  through- 
out most  range 

of  the  species, 

although  rare  in 
Mediterranean 

region 

Diploid  Tetraploid 

Ptio  =s  7  cm  long      Ptio  «s  21  cm  long 

Axillary  bulbils 
absent 

FIs  =s  30  mm 

diam  Ptis  10-15 
X  2.5-6  mm, 

not  contiguous 

Restricted  to  east- 

central  and  south- 
eastern Europe 

Axillary  bulbils 

absent 

FIs  =s  60  mm 

diam  PtIs  18-25 
X9-15(-18)mm, 

contiguous  or 
overlapping 

Occurs  in  the 

eastern 

Mediterranean 

region 

Tetraploid 

Ptio  ss  28  cm 

long 

Axillary  bulbils 
ovoid  or 

globular 

Diploid 
Ptio  s;  15  cm 

long 

Axillary  bulbils 
absent 

FlsssSOraim  FIs  20-40  mm 

diam  PtIs  17-26  diam  PtIs  10-20 

X4-12mm,  X4-9mm, often 

contiguous  or  contiguous overlapping 

Occurs  in  the 

central  and 

western 

Mediterranean 

Region 

Restricted  to 
western  Europe 

diminutive  plants  in  the  population,  a  number  of  individuals  bear  leaves  >  4 
cm  diam  and  petals  s^  17  x  6  miu,  that  are  contiguous  to  overlapping  (see  Table 
1  for  a  comparison  of  characters  among  subspecies).  On  soine  plants,  ellipsoid 

axillary  bulbils  are  evident.  However,  subspecific  taxa  of  R.ficana  are  not  uni- 
formly accepted.  Citing  extensive  intergradation  in  form,  Whittemore  (1997) 

did  not  recognize  any  subspecific  taxa  in  his  treatment  of  Ranunculus  L.  for 

the  Flora  of  North  America.  To  help  address  the  continuing  disparity  m  taxo- 
nomic  treatments,  detailed  studies  are  needed  to  examine  the  distribution  of 

haplotypes  and  potential  morphological  correlations.  Such  an  approach  has 

been  useful  for  other  expanding  exotic  plants  (e.g.,  Saltonstall  2002,  2003a-c; 
Saltonstall  ct  al.  2004).  Further  investigation  is  also  needed  to  determine  more 

precisely  the  timing  and  mode  of  introduction,  as  well  as  the  rate  of  spread  of 

the  species.  Survey  of  herbarium  collections  may  shed  more  light  on  this  mat- 
ter. Pertinent  studies  regarding  the  life  history,  pollination  biology  and  ecology 

have  been  published  by  Marsden-Jones  (1935, 1936)  and  Taylor  and  Markham 
(1978). 

To  improve  collections,  Sell  (1994)  suggested  that  specunens  should  be 

taken  late  when  fruit  and  bulbils  are  developed,  fiowever,  at  this  stage  any  flow- 
ers remaining  open  are  typically  late  ones,  which  are  generally  smaller  than 
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hQ.^. Ranunculus  ficaria  L.  A.  Habit;  B.  Flowers; C. Tuberous  roots.  Based  on  Krings  1271. 
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those  when  the  plant  first  came  into  flower.  To  improve  our  understanmg  of 
the  distribution  and  ecology  of  subspecies,  botanists  should  note  flower  sizes 

on  an  initial  visit  to  populations  and  then  check  the  bulbils  and  fruits  at  a  later 
date  (Sell  1994). 

Ranunculus Jicaria  (Fig.  1)  can  be  distmguished  from  its  Carolina  conge- 
ners by  the  combination  of  unlobed,  reniform  to  suborbicular  leaves,  tuberous 

roots,  typically  three  sepals,  yellow  petals  s*  10  mm  long  (sometimes  partially 
fading  to  white  with  age),  and  pubescent,  beakless  achenes.  An  updated  key  to 

Carolina  congeners,  largely  adapted  from  Whittemore  (1997),  is  provided  be- 
low. Following  arguments  presented  by  Nesom  (1993),  we  diverge  from 

Whittemore  (1997)  in  treating  R.  carolinianus  DC.  as  a  species,  rather  than  as  a 

variety  of  R.  hispidus  Michx.  Distribution,  habitat,  and  frequency  information 

follows  Weakley  (2005)  (Mt  =  Mountains;  Pd  =  Piedmont;  Cp  =  Coastal  Plain). 
Unless  otherwise  indicated,  provincial  distributions  and  comments  apply 

equally  to  North  Carolina  (NC)  and  South  Carolina  (SC).  Asterisks  indicate  ex- 
otic species. 

KEY  TO  RANUNCULUS  IN  THE  CAROLINAS 

1.  All  leaves  unlobed 

2.  Leaf  blades  reniform  to  suborbicular  or  orbicular,  bases  shallowly  to  deeply 
cordate. 

3.  Roots  tuberous;  petals  5=  10  mm  long;  achenes  pubescent,  beaks  absent 

   *R.ficaria  L  [Pd  (NC);disturbed  rich 
forests  and  bottomlands,  mesic  suburban  forests,  lawns,  naturalized 

locally  from  horticultural  plantings;  rare] 

3.  Roots  filiform; petals  =£  3.5  mm  long;achene5  glabrous,  beaks  subulate,curved 
R.  abortivus  L.  [Mt,  Pd,  Cp;  low 

fields,  disturbed  areas,  bottomlands,  lawns,  roadsides;  uncommon] 

2.  Leaf  blades  ovate  to  lanceolate,  bases  truncate,  rounded-obtuse  to  cuneate 

(sometimes  cordate  in  R/ox/cflu/Zs,  then  petals  2-6  mm  long). 
4.  Petals  1-3, 1.5-2  mm  long      R.pusillus  Poir.fMt  (NC),Pd,Cp; 

marshes,  ditches,  other  wet  habitats;  common  (uncommon  in  Mt)] 

4.  Petals  4-6, 5-8  mm  long 

5.  Proximal  cauline  leaf  blades  5.9-12.2  cm  long;petals  5;achenesto  1.8  mm 

long   ^    R.ambigens  S.Wats. 

[Pd  (NC),Cp  (NC);  marshes;  rare] 

5.  Proximal  cauline  leaf  blades  to  5.7  cm  long;  petals  4-6;achenes  0.8-1  mm 

long   R.  laxicaulis  (Torr.&  A.Gray) 

Darby  [Cp;  marshes;  rare] 
1 .  All  or  some  leaves  lobed  or  compound. 

6.  Leafy  stems  creeping  and  rooting  at  the  nodes,  or  floating  in  water  (then 
rootless). 

7.  Leaves  3-foliolate. 

8.  Achene  margins  0.4-1.2  mm  wide   R. carolinianus  DC.  [Mt,Pd,Cp;  swamp 
forests,  wet  woodlands, open  marshy  wetlands;  uncotmmon] 
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8.  Achene  margins  OJ -0,2  mm  wide    "R.repens  L.[Mt  (NC),  Pd  (NC),Cp; 
bw  meadows,  disturbed  areas;  uncommon] 

7.  Leaves  simple,  lobed,  parted,  or  dissected. 

9.  Leaves  =£  1  cm  long;  floral  receptacles  glabrous;  petals  white;  achenes  =s 

1 .6  mm  long   R.  hederaceus  L.  [Cp; 

coastal  brackish  marshes, other  circumiieulial  soils;  rare] 

9.  Leaves  3=  1.2  cm  long;  floral  receptacles  sparsely  hispid;  petals  yellow; 

achenes  5=  1.8  mm  long    R.flabellaris  Raf. 

[Cp  (NC);  pools  in  floodplains  of  small  stream  swamps, 

other  stagnant  or  slow  moving  waters;  rare] 

6.  Leafystemserect  or  if  decumbent  rooting  only  at  the  base  (rarely  rooting  at  the 

nodes  in  Rsce/erafus),  never  floating. 

10.  Style  absent;  achene  margins  thick  and  corky;  emergent  aguatic  or  on  wet 

soil    R.  sceleratus  L,  [Pd  (NC),  Cp; 

marshes, ditches,  and  stream  margins;  uncommon] 

10,  Style  present; achene  margins  not  corky;  various  habitats,  but  not  aquatic. 

1  1 ,  Basal  leaves  variously  unlobed  to  deeply  divided;achenes  thick-lenticu- 

lar or  asymmetrically  thick-lenticular  to  compressed-globose,  1 .2-2  times 
as  wide  as  thick. 

1 2.  Stems  villous    R.  micranthus  Null,  [Pd  (NC);  rich  forests;  rare] 

12.  Stems  glabrous. 

13,  Sepals  glabrous;  achene  beaks  0,1-0,2  mm  long     R.abortivus  L, 

[Mt,Pd,Cp;k:)W  fields,  disturbed  areas, 

bottomlands,  lawns,  roadsides;  uncommon] 

13.  Sepals  hispid;achene  beaks  0,6 -1  mm  long    R.alleghaniensis  Brilton 

[Mt(NC,SC?);  cove  forests, 

rich  forested  slopes;  uncommon] 

1  I ,  Basal  leaves  always  deeply  lobed  or  compound;  achenes  strongly  com- 

pressed, at  least  3-15  times  as  wide  as  thick, 

14.  Achenes  spinose  or  t)apillose  (sometimes  smooth  in  R.sdidous). 

15,  Petals  1-2  mm  long;  receptacles  glabrous; achenes  finely  papil- 
late, each  with  a  hooked  bristle. 

16.  Flowers  pedicellate; sepals  5    "R.parviflorus  I . 
[Ml,  Pd,Cp;  disturbed  areas; common  (rare  in  Mt)] 

16.  Flowers  sessile;  sepals  3      "R.platensis  Spreng.  [Pd  (NC); 
lawns  and  ditches;  rare] 

15.  Petals  4    10  mm  long;  receptacles  pilose  or  hispid;  achenes 

coarsely  papillate  (but  not  terminating  in  hooked  bristles),  spi- 
nose, or  tuberculato. 

1  7.  Sepals  spreading;achenes  5-9,  borne  in  a  single  whorl,  long 

spinose   "R.arvensis  l,|Mt  (NC),  Pd; 
fields,  disturbed  areas;  lare] 

1  7.  Sepals  reflexed;  achenes  1  3-60,  borne  in  ovoid  or  globose 
heads,  papillose  to  spinose, 

18.  Basal  leaves  simple;  achene  beaks  2-2.5  mm  long 

  "R.  muricatus  L 
[Pd  (SO,  Cp  (SC);ditches  and  marshes;  lare] 

1 8,  Basal  leaves  corTipound;  achene  beaks  to  0,7  mm  long. 
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19.  Petals  7-10  mm  long;achenes  sparsely  papillate  or 

sometimes  smooth     *R.sardous  Crantz  [Pd,  Cp; 
bw  fields,  disturbed  areas;  uncommon] 

19.  Petals  4-5  mm  long;  achenes  densely  tuberculate 

  "R.trilobus  Desf.[Cp  (SC); 
fields,  roadsides,  ditches;  rare] 

14.  Achenes  smooth, glabrous  or  pubescent. 

20.  Petals  3-5  mm  long;  achene  beaks  markedly  recurved 

^   R.  recurvatus  Poir.  [Mt, Pd.Cp;  bottomland 
forests,  cove  forests,  swamps,  mesic  slope 

forests;  common] 

20.  Petals  9=  7  mm  long;  achene  beaks  more  or  less  straight,  not 
markedly  recurved. 

21.  Sepals  reflexed  along  a  defined  fold  1-3  mm  above  base. 

22.  Stem  bases  bulbou5,corm4ike;  petals  9-13  mm  X  8-1 1 

mm    *R.bulbosus  L.[Mt,Pd,Cp;  fields, 
roadsides,  disturbed  areas; common 

(rare  in  South  Carolina)] 

22.  Stem  bases  not  bulbous;  petals  7-10  x  4-8  mm 

   "R.sardous  Crantz  [Pd,Cp; 
low  fields,di5turbed  areas;  uncommon] 

21 .  Sepals  spreading  (sometimes  reflexed  from  base  with  age). 

23.  Basal  leaf  blades  3-5-parted,  pentagonal  in  outline 

  *R.  acris  L.  [Mt  (NC),  Pd  (NC),  Cp;  pastures, 
fields,  roadsides, disturbed  areas;common 

(uncommon  in  Pd,  rare  in  Cp)] 

23.  Basal  leaf  blades  3-5-foliolate,  ovate  to  deltate  in  outline. 
24.  Tuberous  roots  absent   R.hispidus  Michx. 

[Mt,  Pd;  rich  moist  forests,  creek  banks, 

mesic  to  dry  woodlands  and  forests, 
bottomlands;  common] 

24.  Tuberous  roots  present     R.fascicularis  Muhl. 

exBigelow[Mt  (NC),  Pd; 

wet  flats  with  prairie  affinities,  rocky 

barrens  and  glades  over 
mafic  rocks,  ultramafic  outcrop  barrens, 

limestone  barrens;  rare] 
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BOOK  NOTICE 

Charles  Bohwh  (ed.).  A  C.S.  Rafinesque  Anthology.  2005.  (ISBN  0-7864-2147-9, 
pbk.).  McFarland  &  Company,  Inc.,  Box  611,Jefferson,  NC  28640,  U.S.A.  (Orders: 

wwwmcfarlandpub.com,  800-253-2187).  $45.00,  271  pp.,  17  b/w  figures, 
7"  X  10". 

From  the  back  c()vcf:-"Among  American  naturalists,  C.S.  Rafinesque  (1783-1840)  is  second  only  to 
Audubon  m  the  popular  interest  lie  sustains.  This  mterests  is  due  in  part  to  his  colorful  life  and  pro- 

vocative personality,  but  he  is  also  remembered  for  devismg  Latin  scientific  names  for  more  plants 

than  any  other  naturalists  who  ever  lived-and  a  great  number  in  the  animal  kingdom,  as  well  This 

passion  lor  nomenclature  has  kept  his  name  memorable  (some  would  say  notorious)  among  natural- 

ists. Yet  his  taxonomic  writings  made  up  only  a  part  of  his  extensive  oeuvre." 
There  are  at  least  six  previous  books  on  Rafinesque  also  edited  by  Charles  Boewe.  Ralinesques 

essays  covered  in  this  volume  are  1)  Antiquities,  2)  Linguistics,  3)  Society  4)  Hducation,  5)  Public 

Lectures,  6)  Popular  Science,  7)  Phytogcography  8)  Natural  Science,  and  9)  Metaphysics. 

A  great  fan  of  Rafinesque  was  the  Canadian  born  botanist,  iToyd  11.  Shinners(SMU),  Ruth  Gms- 

burg,  in  her  2002  biography  Lloyd  Hcrbeit  Sbmncvs:  By  Hioi.scI/  discusses  Shmners'  admiration  for 
RatinesL|ue  The  loUowmg  excerpt  gives  some  insight  into  the  life  of  Rafinesque  and  his  ml  luence  on 
at  leasl  one  botanist: 

"Constantin  Samuel  Rafines(,|ue  was  a  naturalist,  traveler,  and  writer  Born  m  Constantinople. 
he  spent  much  ol  his  youth  m  Italy  and  came  to  the  United  States  in  18f5.  He  was  not  trained  in 

botany,  but  he  read  widely  in  several  languages  and  became  deeply  interested  In  natural  history 

making  important  contributions  to  ichthyology  as  well  as  botany  Shinnersadiriired  his  wide  knowl- 

edge, his  voracious  appetite  for  discovery  and  publication,  and  especially  his  courage  in  defending 

unpopular  positions.  Lack  ol  diplomacy  organization,  and  understanding  of  their  limitations  were 

other  characteristics  that  they  shared." 

It  you  enjoy  reading  about  great  naturalists  then  you  will  definitely  enjoy  Boewe's  A  C.S. 

Riij  I  lu-siiuc  Anthology.— Barney  Lipscomb. Botanical  Research  Institute  of  Texas,  509  Pecan  Slreet, Fori 
Worth. TX76102-I060.U.S.A. 
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ABSTRACT 

Cerastium  pumilum  (Caryophyllaceae)  was  recently  reported  tor  Oklahoma  without  documenta- 
tion. This  paper  documents  the  occurrence  of  Cerastium  purriilum  W  Curtis  in  Oklahoma.  The  Hrst 

collection  from  Oklahoma  was  made  m  W81  from  fiughes  County  but  no  additional  collections  were 

made  until  2003.  Since  that  time,  C.  pumilum  has  been  documented  in  eight  additional  counties. 

Thus,  C.  pumilum  is  currently  known  from  a  total  of  11  Oklahoma  counties. 

RESUMEN 

Cerastium  pumilum  (Caryophyllaceae)  se  cito  recientemente  de  Oklahoma  sin  documentacion.  Este 

articulodocumentalapresenciadeCcra.stiumpumikimW.  Curtisen  Oklahoma.  La  primeracoleccion 

de  Oklahoma  se  hizo  en  1981  en  Hughes  County  pero  no  se  hicieron  colecciones  adicionales  hasta 

2003.  Desde  entonces,  C  pumilum  se  ha  documentado en  otros  ocho  condados.  Asi  pues,  C. pumilum 
se  conoce  actualmente  de  un  total  dc  11  condados  de  Oklahoma.. 

Cerastium  pumilum  W.  Curtis  (Caryophyllaceae)  is  an  annual  plant  species 
native  to  Europe  and  southwest  Asia  (Diggs  et  al.  1999).  It  has  been  reported 

from  the  adjacent  states  of  Arkansas,  Kansas,  Missouri,  and  Texas,  but  not  Colo- 
rado (USDA-NRCS  2005).  Morton  (2005)  mapped  C.  pumilum  in  Oklahoma  but 

did  not  provide  voucher  documentation.  The  Oklahoma  distribution  record  in 
Morton  (2005)  is  based  on  a  1981  collection  by  Steve  Stephens. 

Voucher  collection:  OKLAHOMA.  Hughes  Co.:  3.5  mi  W  of  Calvin,  roadside  shoulder,  red  sandy  soils, 

few  plants,  7  Apr  1981,  Steve  Stephens  9032.5  (KANU). 

However,  C.  pumilum  is  not  listed  in  Taylor  and  Taylor  (1994)  and  a  search  of 

fioagland  et  al.  (2005)  revealed  that  no  collections  had  been  deposited  in  Okla- 
homa herbaria  prior  to  2003,  when  the  authors  collected  it  from  three  counties. 

Since  then,  it  was  collected  from  five  additional  counties  in  2004  and  three  in 

2005.  All  specimens  reported  below  are  deposited  m  the  Robert  Bebb  Herbarium 
at  the  University  of  Oklahoma  (OKL),  with  the  exception  of  Caddell  and  Rice 

S1DA21(4):2439-2440.200S 
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{CMC  1039)  which  is  deposited  at  the  University  of  Central  Oklahoma  (CSU). 

Since  these  specimens  represent  locales  covering  a  broad  geographic  extent, 
additional  county  records  are  no  doubt  forthcoming. 

Additional  voucher  specimens:  OKLAHOMA.  Beckham  Co.:  l.l  mi  E  ol  1-40  irom  jet.  with  i  Iwy  34, 

TUN,  R22W.  sec  35,  disturbed  area,  3  Apr  2003,  Buthod  and  Hoagland.  AB3649^  Cleveland  Co.:  Nor- 

man, TQN  R2W  sec  32,  disturbed  area,  7  May  200'5,  Amy  Buthod.  AB6762.  Kay  Co.:  Blackwcll  city 
park,  T27N,  Ri  W,  sec  23,  disturbed  area,  29  May  2003,  Buthod,  Hoagland. and  Fagin.  AB.3822.  Lincoln 

Co.:  Turner  Turnpike  (1-44)  at  exit  171,  T15N,  R5E,  sec  32,  disturbed  grassland,  6  May  2004,  Buthod 
and  hloagland.  AB6155.  Major  Co.:  ca.  3  mi  W  of  Bouse  Junction  on  ilwy  412,  T22N,  RI6W,  sec  6, 

grazed  pasture,  22  Apr  2004,  Buthod  and  Shannon.  AB456.}.  Oklahoma  Co.:  Forest  Park  m  Oklahoma 

City,  T12N,  R3W,  sec  13,  disturbed  grassland,  27  Apr  2004,  Buthod.  Hoagland,  and  h'agm,  AB4609. 
Oklahoma  Co.:  Lake  Arcadia,  T14i\l,  R2W,  sec  34,  disturbed  area.  3  Mar  2005.  Amy  But hoci  and  Lacy 
Hrool^slijrc,  AB6251.  Ottawa  Co.:  Approximately  7.2  mi  NH  of  Grove,  T26N,  R23E,  sec  33,  disturbed 

area,  22  Apr  2004,  Buthod,  Hoagland,  and  Broohshi  re,  AB45-i4.  Pawnee  Co.:  5  mi  W  ol  Cleveland  on 
Hwy  64,  T21N,  R7E,  sec  15,  disturbed  area,  1  Apr  2004,  Buthod  and  Hoagland.  AB4.52/.  Stephens  Co.: 

1.6  mi  SW  of  Bray  at  Clear  Lake,  T2N,  R6W,  sec  29,  disturbed  area,  13  Mar  2003,  Hoagland  and  Buthod, 

A/1H2I.  Woodward  Co.:  AlabasterCaverns  State  Park,T26N,  R18VV,sec  28,  disturbed  area  along  road- 
side near  Canyon  Campground,  7  May  2005,  Caddcll  and  Rice,  GMC  10.¥). 
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ABSTRACT 

The  first  Texas  record  of  Nymphoides  indica  (L.)  Kuntze  (Menyantfiaceae)  is  reported  new  lor  Texas. 

RESUMEN 

Se  cita  por  primera  vez  para  Texas  Nymphoides  indica  (L.)  Kuntze  (Menyanthaceae). 

Nymphoides  specimens  were  collected  from  Soldier  Springs,  Uvalde  County, 
Texas  in  April  2002  and  subsequently  planted  in  small  water  gardens  upon 

return  to  the  laboratory  Specimens  from  this  locale  had  previously  been  curso- 
rily identified  as  N.  aquatica  (Bill  Carr,  The  Nature  Conservancy  of  Texas,  pers. 

comm.).  fiowever,  upon  inspection  of  flowers  from  reared  specimens,  it  was 

determined  that  the  species  was  instead  N.  indica  (independent  species  verifi- 

cation by  David  Temke,  Texas  State  University  Biology  Department),  which  rep- 
resents a  new  species  record  in  Texas. 

Voucfier  specimen:  U.S.A.  Texas.  Uvalde  Co.:  Soldier  Springs,  ca  2  km  S.  of  the  U.S.  Hwy  90  bridge 

and  a  short  distance  upstream  of  County  Road  202  (Tom  Nunn  crossing),  floating  in  water  with 

Trichoconmts  rivularis  and  other  species,  from  the  banks  out  into  mid  pool,  18  Apr  2002,  Saunders  & 
Lemkes.n.iSWT). 

It  has  since  been  observed  in  at  least  one  other  spring  system  upstream  of  Sol- 
dier Springs,  also  within  the  Nueces  River  basin  (Chad  Norris,  Texas  Parks  and 

Wildlife  Department,  pers.  comm.). 

Two  native  Nymphoides  species  are  known  to  occur  m  the  southeastern 
United  States  (Wood  1983;  Jacono  2002),  namely  N.  cordata  (  Ell.)Fern  and  N. 

aquatica)  (J.F.  Gmel.)  Kuntze.  Nymphoides  indica  (L.)  Kuntze  (water  snowf  lake) 

is  native  to  both  New  and  Old  World  tropical  regions,  but  like  many  other  in- 

troduced aquatic  macrophytes,  has  been  brought  to  the  United  States  for  orna- 
mental uses.  Ornduff  (1969)  did  not  find  consistent  morphological  difference 

between  New  World  plants  known  as  N.  humholdtiana  (H.B.K.)  Kuntze,  and 

Old  World  plants  known  as  N.  indica  (L.)  Kuntze.  Ornduff  thus  concluded  the 
two  must  be  conspecific  and  since  the  name  N.  indica  has  priority  both  Old 
and  New  World  specimens  should  be  referred  to  by  this  name.  Occurrence  of 

wild  populations  of  N.  indica,  until  now  has  been  documented  only  in  two 

SIDA  21(4):  2441 -2443.2005 
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southwestern  counties  in  Florida  (Wunderlin  &  Hansen  2004)  where  it  is 

spreading  rapidly  (Jacono  2002). 

Nymphoides  indica  is  a  floating  perennial  with  tuberous  and  adventitious, 

spur-like  roots;  it  can  propagate  through  rhizomes.  Within  its  native  range,  it 
occurs  i  n  shallow  ponds  and  stream  pools  at  elevations  below  1500  m  (Ornduff 

1969;  Sivarajan  &  Joseph  1993).  Flowers  are  produced  in  cymosc,  umbel-like 
clusters,  which  occur  on  the  petiole  on  the  same  node  as  the  spur-like  roots. 
Flowers  have  lour  to  eight  petals  covered  with  copious  marginal  hairs  produc- 

ing a  furry  appearance,  hence  the  common  name  water  snowf  lake  (Wood  1983). 

The  flowers  are  fairly  small  and  slender  (1.7-2.7  cm  wide),  white  with  a  center 
area  of  light  yellow  (Ornduff  1969;  Jacono  2002).  Anthers  are  often  black  and 

seeds  range  from  1.0-1.7  mm  m  length  (Ornduff  1969). 
The  springs  and  pool  at  Soldier  Springs  lie  entirely  within  the  flood  plain 

of  the  Nueces  River  but  during  normal  flows  are  separated  from  the  main  course 
by  a  point  of  land.  The  pool  flows  into  the  river  at  the  downstream  end  of  the 

point  along  the  eastern  edge  of  the  channel.  Spring  flows  emanate  from  gravel 
and  cobble  substrates  within  a  short  spring  run  at  the  head  of  the  pool.  The 
pool  has  depths  in  excess  of  1.3  m  (Bill  Carr,  op  cit),  is  up  to  30  m  wide,  and 

measures  a  few  hundred  meters  in  length.  Brune  (1981)  classified  the  springs  as 
moderately  large,  meaning  they  have  a  mean  discharge  between  0.79  and  7.93 
m^/s. 

At  the  time  ot  the  Nymphoides  indica  collection,  the  spring  run  and  pool 

were  densely  vegetated  with  various  aquatic  macrophyte  species.  Among  the 

most  prolitic  was  Trichocoronis  rivularis,  a  species  with  restricted  global  dis- 
tribution and  lound  only  in  a  few  southwestern  Texas  and  northern  Mexico 

spring  systems  and  cienegas  (Bill  Carr,  op  cit).  Trichocoronis  rivukiris  together 
with  N.  ( ndica  formed  areas  of  very  dense  vegetation  extending  from  the  banks 
out  into  mid  pool.  Both  species  were  distributed  throughout  the  pool  but  were 
most  dense  from  the  mouth  of  the  spring  run  downstream  to  about  the  middle 

ol  the  pool.  Other  common  macrophytes  mduded Justiciaamericana,  Ludwigia 
sp.,  Myriophyllum  sp..  Nasturtium  officinale,  and  Potamogeton  iUinoensis. 
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Book  Notices 

MiROSLAV  M.  CiRANDTNi-R  (compiler).  2005.  Elsevier's  Diclionary  of  Trees.  Volume 
1:  North  America  with  Names  in  Latin,  Enghsh,  French,  Spanish  and  other 

Languages.  (ISBN  0-444-51784-7,  hbk.).  Elsevier  B.V.  Radarweg  29,  P.O.  Box 
211, 1000  AE  Amsterdam,  THE  NETHERLANDS.  (Orders:  w ww.elsevier.com). 

$199.00, 1489  pp.,  6  1/2"  x  9  1/2". 
The  general  compiler,  Miroslav  M.  Cirandtncr,  had  numerous  scientific  collaborators  to  help  with 

this  incredible  index.  Each  entry  (genus  and  species)  is  numbered  and  the  names  bolded  lor  easy 

relerencc  and  includes  author  ot  the  name,  family  (with  distribution),  synonym(s),  and  common 

names  (sometimes  with  specilic  country  noted).  The  list  tallies  up  some  8,778  entries  which  includes 

genera.  "Indexes"  include  1)  List  of  Synonyms  of  Latin  Names;  2)  English  Names;  3)  Noms  Frangais; 
4)  Nombrcs  Espanoles;  4)  Other  Names  [languages];  and  concludes  with  3)  Trade  Names. 

Texas  A&M  Llniversity  Press 

]o\w  Watson,  Carolh  Pi-ti-rsi.in,  and  Di:anna  P.aynf.  2005.  In  Our  Backyards:  Public 
and  Private  Gardens  of  the  Texas  Coastal  Bend.  (ISBN  0-97662350-1,  hbk  ) 

Botanical  and  Nature  Institute  of  South  Texas,  Inc.  d.b.a.  the  Corpus  Christi 

Botanical  Gardens  &  Nature  Center  (Orders:  Texas  A«Sa:M  University  Press, 

4354  TAMU,  College  Station,  TX  77843-4354.  U.S.A.  (979-458-3982,  979- 

847-8752  fax).  $.39.95, 120  pp.,  color  photos,  11"  x  8  1/4". 

PuhUshci-iOinmcnts—"Th\s  wonderful  new  book  shcnvcases  efforts  of  area  gardeners  to  beautify  our 
region,  discusses  environmental  issues  facing  the  Coastal  Bend,  and  links  these  topics  by  showing 

how  gardeners  and  landscapers  cUectively  can  address  environmental  issues  which  concern  us  all." 
And  to  help  showcase  these  gardens  are  beautiful  and  crisp  color  photographs. 

Timothy  Brush  2005  Nesting  Birds  of  a  Tropical  Frontier:  The  Lower  Rio  Grande 

Valley  of  Texas.  (ISBN  0-58544-490-1,  pbk.).  Texas  A&M  University  Press, 
4354  TAMU,  College  Station,  TX  77843-4354,  U.S.A.  (Orders:  979-458-3982, 

979-847-8752  fax).  $24.95,  245  pp.,  color  photos,  4  maps,  6  1/4"  x  9  1/4". 

C()/i(cnt.s.— Prelace,  Introduction,  The  Lower  Rio  Crande  Valley  of  Texas,  Ecological  Diversity  and  his- 
tory, 1  labitats  and  Birds  of  the  Valley  The  Spectacular,  Annual  Cycle,  Breeding  Birds  of  the  Valley, 

Species,  Accounts  and  Summanes,  CAincluding  Remarks.  References,  and  Index. 
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ABSTRACT 

Muscari  Lomosum  (L.)  MUl.(Liliaceae)  is  reported  as  a  non-cultivated  persisting  population  m  Parker 

County,  Weatherlord,  Texas.  This  species,  non-cultivated,  is  a  new  record  lor  the  state  of  Texas. 

RESUMEN 

Musain  comosum  (L.)  Mill.  (Liliaceae)  se  cita  como  una  poblacion  persistentc  no  cultivada  en  Parker 

County,  Weatherford,  Texas.  Esta  especie,  no  cultivada,  es  una  nueva  cita  para  el  estado  de  Texas. 

Muscari  comosum  (L.)  Mill,  (tassel  grape-hyacinth,  feather  hyacinth)  has  not 
been  reported  for  Texas  by  Correll  and  Johnson  (1970),  Hatch  et  al.  (1990),  Jones 
et  al.  (1997),  Diggs  et  al.  (1999),  or  Flora  of  North  America  (2002).  This  species 
has  been  reported  for  several  other  states  in  the  U.S.;  South  Carolina  (Haldeman 

2001),  Oregon,  Missouri,  Illinois,  Ohio,  Pennsylvania,  Tennessee,  Virginia,  North 
Carolina,  Georgia  (Kartesz  1999),  and  Kentucky  (Kartesz  1999;  Jones  2005). 

A  Texas  collection  of  Muscari  comosum  is  in  the  Tracy  (TAES)  Herbarium, 

Texas  A&M  University  (Brazos  Co.  Ness  s.n.,  10  Apr  1899).  The  label  information 

states  that  this  vv^as  a  "single  specimen  found  on  campus"  (Kruse  pers.  comm. 
2005).  No  further  information  was  available  as  to  this  specimen  having  been 

cultivated  or  existing  as  a  persisting  population. 

The  Texas  collection  reported  here  vv'as  submitted  to  the  Botanical  Research 
Institute  of  Texas  by  a  homeowner  in  Weatherford,  Texas  (Parker  County).  The 

species  had  not  been  planted  in  the  yard  since  the  owner's  family  moved  into 
the  home  m  1948.  The  plants  were  first  noted  in  the  yard  approximately  "20 
years  ago."  This  is  a  non-cultivated  persisting  population  that  is  currently  grow- 

ing m  two  groups.  The  homeowner  has  observed  a  gradual  increase  in  the  num- 
ber of  plants  of  M.  comosum  over  time.  The  plants  thus  appear  to  be  spreading 

slowly. 

Muscari  comosum  (Fig.  1)  is  a  perennial  that  regenerates  from  a  bulb  and  is 
native  to  the  Mediterranean  region  (Lopez  Alonso  &r  Pascual  Reguera  1989).  This 

species  has  a  distinctive  flowering  scape  (raceme),  which  has  fertile,  dark  purple, 

urn-shaped  flowers  that  are  spaced  along  the  top  half  of  the  axis  and  a  tassel  of 
infertile  purple  flowers  at  the  tip  of  the  axis.  Synonyms  for  this  plant  include 
Hyacinthus  comosus  L. 

SIDA  21  (4):  2445 -2447. 2005 
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Fig.  1.  Afoifor/fomosum.  Illustration  by  Pierre-Joseph  Redoute  (1759-1840)  (Mallary  &  Mallary  1986). 
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Voucher  specimen:  TEXAS:  Parker  Co.:  Weatherford,  owner's  family  have  hved  in  home  since  1948, 
these  plants  were  not  seen  until  1980/19Q0-  occurring  in  2  clumps  (15  and  9  scapes);  flowers  deep 
purple  with  tassel  at  top  of  stalk,  fragrant,  Spear  s.n^  15  Apr  2005.  A  photograph,  dated  1992,  of  M. 
comosum  in  homeowners  yard  accompanies  this  specimen. 
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ANNOUNCEMENT 

Digital  Atlas  of  the  Virginia  Flora  Is  Online 

The  Digital  Atlas  the  Virginia  Floru,  a  significantly  augmented  and  somewhat 

revised  version  of  edition  III  of  the  Alias  of  the  Virginia  Flora  (hardcopy  1Q92), 

is  now  available  on  the  Virginia  Tech  website  at  http://www.biol.vt.edu/ 

digital Xatlas.  The  Atlas  project  tor  the  Virginia  flora  was  initiated  by  Alton  M. 

Harvill,Jr,  ol  Longwood  College,  Farmville,  Virginia,  in  the  mid  1970s.  Vv'ith 
assistance  trom  a  group  of  other  Virginia  botanists  who  were  also  collecting 

extensively  in  the  state,  Harvill  produced  three  hardcopy  editions  of  the  Atlas 

(1977/1981, 1986,  and  1992).  Following  Dr.  Harvill's  retirement,  this  group  Iwhich 
he  had  named  and  incorporated  as  the  Virginia  Botanical  Associates  (VBA)l 

continued  his  work  by  accumulating  new  records  from  their  own  and  others' 
more  recent  field  work  (e.g.  records  from  the  Virginia  Division  of  Natural  Heri- 

tage). The  group  also  targeted  numerous  taxonomic  issues  needing  resolution. 

Ultimately,  the  VBA  set  the  goal  of  making  available  on-line  a  modified 
and  updated  version  of  Atlas  III  and  began  developing  a  checklist.  Thomas  F 

Vv'ieboldt  compiled  and  maintained  the  developing  checklist  at  the  Massey  Her- 
barium at  Virginia  Tech,  and  he  also  modified  family  circumscriptions  to  fol- 

low (largely)  the  Angiosperm  Phylogeny  Group  (APG2).  The  initial  database 

was  populated  with  records  from  the  1992  hardcopy  edition;  then  VBA  mem- 
bers added  new  records  to  the  database. 

The  Digital  Atlasofthe  Virginia  Flora  is  very  much  a  work  in  progress.  This 

is  especially  true  in  regard  to  mapping  of  infraspecific  taxa  that  are  currently 

"buried"  i  n  species  maps  because  the  specimens  on  which  these  maps  were  based 
had  been  identified  only  to  species  level. 

Users  of  the  web-site  are  invited  to  correspond  with  the  VBA  regarding  the 

Digi((i  I  At/aso/tht' Vi  rginia  Fiora.  Please  direct  questions,  comments,  and/or  any 
new  data  to  Thomas  E  V/ieholdt,  Massey  Herbarium,  Virginia  Tech,Blaekshurg, 

VA  2406T phone  (540) 231-5746-  e-mail:  wieholdt@vt.edu. 
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ABSTRACT 

Hydrocotyle  sibthorpioicks  (Apiaceae)  is  reported  as  new  to  the  Texas  flora.  Introduced  species  m  the 

East  Texas  flora,  as  well  as  noxious  plants  and  mvasi  ve  exotics  (including  four  particularly  problem- 
atic species  iCuscuta  japonica,  Owbar]Lhc  nunosa,  Solanum  viarum,  and  Triadica  scbijcra)  are 

discussed. 

RESUMEN 

Hyd rocotyk sibthorpioides  (Apiaceae)  se  cita  como  nueva  para  la  flora  de  Texas.  Se  discuten  especies 
introducidas  en  la  flora  del  Este  de  Texas,  asi  como  plantas  nocivas  y  exoticas  invasoras  (incluyendo 

cuatro  especies  particularmente  probleinaticas  (Cuscuta  japonica,  Orohanche  ramosa,  Solanum 

viarum,  y  Tnadica  sebijcra). 

Hydrocotyle  is  a  cosmopolitan  genus  of  approximately  130  species  of  creeping 
perennial  herbs,  including  a  number  grown  as  ornamental  ground  covers 
(Mabberley  1997)  or  cultivated  in  water  gardens  or  other  aquatic  habitats. 

Hydrocotyle  sibthorpioides  Lam.,  lawn  marsh-pennywort  or  lawn  water-pen- 
nywort, is  a  native  of  Asia  (Mabberley  1987, 1997)  but  is  widely  cultivated.  The 

species,  usually  described  as  a  lawn  weed,  is  naturalized  in  a  number  of  locali- 
ties in  the  eastern  United  States  (Arkansas,  Florida,  Delaware,  Georgia,  Indiana, 

Louisiana,  Kentucky  Maryland,  New  Jersey  North  Carolina,  Ohio,  Pennsylva- 
nia, South  Carolina,  Tennessee,  Virginia,  and  West  Virginia)  and  in  California 

and  Hawaii  (Gleason  &  Cronquist  1963;  Strausbaugh  &  Core  1978;  Constance 
1993;  Kartesz  1999;  USDA  PI^ANTS  Database  2005).  It  was  not  reported  from 

Oklahoma  (Taylor  &  Taylor  1994);  however,  it  is  reported  from  both  Arkansas 

and  Louisiana  (USDA  PLANTS  Database  2005).  Despite  this  proximity,  the  spe- 

cies has  not  been  previously  reported  from  Texas  (Correll  &Johnston  1970;  Stan- 
ford 1976;  Hatch  et  al.  1990;  Jones  et  al.  1997;  Diggs  et  al.  1999). 
A  collection  made  in  2001  in  Dallas  is  apparently  the  first  documented 

occurrence  of  this  species  for  Texas. 

Voucher  specimen:  TEXAS.  Dallas  Co.:  spreading  in  landscape,  3511  Overbrook,  Dallas,  5Jun  2001,  B. 

Lipscomb  3502  (BRU). 
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Since  originally  observed  at  the  collection  locality,  the  species  has  persisted  and 

spread  in  the  lawn.  Because  this  plant  is  low-growing  and  inconspicuous,  par- 
ticulariy  when  growing  with  taller  grasses,  we  suspect  that  it  is  more  wide- 

spread in  Texas  yards  and  has  simply  escaped  notice.  It  has  likely  been  inten- 
tionally planted  into  other  localities  as  a  ground  cover  or  accidentally 

introduced  with  soil,  compost,  or  cultivated  plants. 

Hyd rocot3'/e  si  bthorpioides  can  be  recognized  by  the  following  description 
(modified  from  Gleason  &  Cronquist  f  963,  f  99f;  Radford  et  al.  1968;  Strausbaugh 
&  Core  1978;  and  Constance  1993).  Delicate,  glabrous,  perennial,  terrestrial  herb; 

stems  creeping;  leaves  petiolate,  the  petioles  0.5-2+  cm  long;  leaf  blades  reni- 

form  to  suborbicular,  shallowly  5-7-lobed,  3-12+  mm  wide,  minutely  crenate; 
umbels  simple,  capitate,  with  3-10  sessile  flowers,  peduncled,  the  peduncles  5- 
15  mm  long;  flowers  sessile,  whitish;  fruits  round,  1-1.5  mm  wide.  Mar-Sep. 
Kartesz  (1999)  listed  H.  mtundijolia  Roxb.  as  a  nomenclatural  synonym.  An  il- 

lustration (Fig.  1),  reprinted  from  Hiroe  and  Constance  (1958),  and  a  photograph 
(Fig.  2)  are  provided. 

The  five  species  of  Hydrocotyle  known  to  occur  in  Texas  can  be  distin- 

guished using  the  following  key  modified  from  those  m  Gleason  and  Cronquist 
(1963),  Radford  et  al.  (1968),  Constance  (1993),  and  Diggs  et  al.  (1999): 

1.  Leaves  peltate  (=  petiole  attached  to  middle  of  lower  surface  of  leaf  blade). 

2.  Flowers  in  a  simple  umbel  (=  all  flowers  in  inflorescence  attached  at  the  same 

point)   .    H.umbellata  L 

2  Flowers  in  a  branched  umbel  or  in  whorls  along  an  inflorescence  axis  (definitely 
not  all  attached  at  the  same  point) 

3.  Flowers  in  a  branched  umbel,  with  more  than  2  branches     H.bonariensis  Lam. 

3.   Flowers  in  whorls  along  an  unbranched  inflorescence  axis,  forming  an  inter- 

rupted spike  or  spike-like  raceme  or  the  axis  with  only  2  branches      H.  verticillata 
Thunb. 

L  Leaves  not  peltate,  the  petiole  attached  at  base  of  a  notch. 

2.   Plants  aguatic; stems  and  petioles  fleshy; individual  flowers  and  fruits  with  short 

but  distinct  pedicels   H.  ranunculoides  1  f 

2.  Plants  terrestrial;  stems  and  petioles  thread-like;  individual  flowers  and  fruits 

sessile   ^   H.  sibthorpioides  Lam. 

Hydrocotyle  sibthorpioides  is  yet  another  introduced  species  (considered  here 
as  those  originating  outside  the  United  States)  added  in  recent  years  to  the  flora 

of  Texas.  Such  non-native  species  arc  variously  referred  to  as  alien,  exotic,  or 
foreign.  Their  eflects  on  the  Texas  flora  have  been  commented  upon  a  number 

of  times  in  recent  years  (e.g.,  Diggs  et  al.  f999;  O'Kennon  et  al.  1999;  see  Diggs  et 
al.  2006,  in  press,  for  a  detailed  discussion),  and  there  is  growing  concern  in  the 

state  about  their  potential  impacts.  Recently  (2003),  a  bill  authorizing  the  Texas 
Department  of  Agriculture  to  publish  a  list  of  noxious  plants  was  passed  (Hibbs 
2003;  Texas  Parks  &  Wildlife  2003),  and  that  list  is  now  available  on-line  (Texas 

Administrative  Code  2005).  However,  Texas  still  has  no  single  authority  in 
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C.Nakai,  del. 

Fig. 1.  Habit  of  tfyrfrorofy/es/6f/iorp/o/rf«  (reprinted  from  Hiroe  &  Constance  1958,  fig.  4). 

charge  of  addressing  invasive  species  issues,  and  detailed  policies  for  effective 
and  coordinated  control  efforts  are  still  lacking.  This  deficiency  could  prove 

costly  to  the  state  in  the  future,  both  economically  and  ecologically.  Fortunately, 

significant  attention  is  now  focused  on  the  problem,  and  a  major  collaborative 

conference  addressing  the  issue,  the  state-wide  Texas  Invasive  Plant  Conference 
(The  Pulling  Together  Initiative),  was  held  in  November  of  this  year 
(Texaslnvasives.org  2005). 

Data  recently  obtained  for  volume  one  of  the  Illustrated  Flora  ojEast  Texas 

(Diggs  et  al.  2006,  in  press)  indicate  that  of  the  3,402  total  species  known  for 

East  Texas,  619  species  or  18%  of  the  East  Texas  flora  are  introduced.  Unfortu- 

nately, very  little  is  known  regarding  the  percentage  of  Texas'  land  area  cov- 
ered primarily  by  such  exotics  or  the  percent  biomass  represented  by  alien  spe- 
cies m  a  variety  of  Texas  habitats.  Certainly  vast  areas  of  grazing  land  and 

roadsides  are  vegetated  almost  exclusively  by  exotics  such  as  King  Ranch 
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Fig.  2.  Photograph  of  Hydrocotyle sibthorpioides  (photo  by  B.L.  Lipscomb). 

blucstcm  {Bothriochloa  i^chacmuni  (L.)  Keng  var.  songarica  (Rupr.  ex  Fisch.  & 

C, A,  Mey.)  Celerier  &  Harlan), Johnson  grass  (5orgh urn  ha /cpense  (L)  Pcrs.),  Ber- 

muda grass  iCymnion  dactyhn  (L.)  Pers.),  and  tall  fescue  (h'cstuca  arundinacea 
Schreb.).  Casual  observation  and  anecdotal  evidence  would  suggest  that  many 

other  habitats  are  seriously  affected  as  well.  A  particulady  troublmg  example 

is  the  eastern  Asian  Triadica  sebijcra  (L.)  Small  [Sapium  scbifcrum  (L.)  Roxb.], 

usually  known  as  Chinese  tallow  tree  or  as  popcorn  tree,  which  has  been  widely 

used  in  landscaping  in  East  Texas,  in  part  because  of  its  brilliant  fall  color  I  low- 

ever,  this  species  is  now  widely  recognized  as  one  of  the  most  serious  invasive 

exotics  in  I'ast  Texas  and  in  the  adjacent  Gulf  Prairies  and  Marshes  (e.g., 
Barrilleaux  &  Grace  2000;  Keay  et  al.  2000;  Loos  2002).  h  is  particularly  prob- 

lematic in  invading  and  destroying  native  Coastal  Prairie  habitats  and  is  show- 

ing a  rapid  increase  in  sapling  populations  m  some  floodplain  forests  of  the  Big 

Thicket  National  Preserve  (llarcombe  et  al.  1998;  Keay  et  al.  2000).  In  fact,  in 

areas  that  had  previously  been  primarily  native  forest,  one  can  now  find  large 

numbers  ol  young  mdividuals  of  Triadica  sebijcra,  sometimes  being  swarmed 

over  by  yet  another  invader,  Japanese  climbing  fern  ilygodium  japonicun^ 
(Thunb.  ex  Murray)  Sw.). 

A  table  in  the  Illustrated  Flora  oflzast  Texas  (Diggs  et  al.  2006,  m  press)  lists 
41  species  recently  (since  1997)  introduced  into  East  Texas  (and  new  to  the  state). 

This  listing  is  almost  certainly  incomplete,  in  part  because  of  species  discovered 
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since  the  book  went  to  press.  While  many  of  these  exotics,  such  as  Hydrocotyle 
si  hthorpioides,  may  be  innocuous  and  present  Uttle  danger  of  becoming  invasive 
or  otherwise  of  concern,  a  number  pose  serious  conservation  or  economic  threats. 
A  weed  with  the  potential  to  be  economically  devastating,  Orohanche  ramosa  L. 

(hemp  broom-rape  or  branched  broom-rape),  is  now  spreading  m  the  west  cen- 
tral part  of  East  Texas  and  has  been  reported  from  at  least  22  counties  (Texas 

Cooperative  Extension  2003).  Recently  (2004),  it  was  discovered  as  iar  north  as 
Dallas  County  (J.  Quayle,  pers.  comm.).  It  is  apparently  being  spread  widely  by 

highway  mowing  equipment.  This  chlorophyll-less  native  of  southern  and  cen- 
tral Europe  is  a  well  known  root  parasite  of  agricultural  crops,  including  bean, 

cabbage,  celery  eggplant,  pepper,  potato,  and  sunflower  and  has  the  potential  to 
have  a  significant  economic  impact  in  Texas.  In  heavily  infested  areas  in  other 

parts  of  the  world,  hemp  broom-rape  has  been  known  to  cause  total  crop  failure 
(USDA  undated).  It  is  classified  as  a  federal  noxious  weed  (USDA  Natural  Re- 

sources Conservation  Service  2002).  Cuscutajaponica  Choisy  Japanese  dodder, 
is  another  federal  noxious  weed.  Though  currently  reported  m  Texas  only  from 
Houston  (Harris  County),  there  is  concern  about  its  possible  spread  (Camilh  2002; 
Huber  2002).  It  is  an  aggressive  parasitic  vine  which  attacks  a  variety  of  woody 

plants  and  has  the  potential  to  have  serious  ecological  and  economic  consequences 

if  not  eradicated.  Solanum  viarum  Dunal,  tropical  soda  apple,  is  yet  another  fed- 

eral noxious  weed  recently  reported  from  Texas  (Reed  et  al.  2004).  This  peren- 
nial, prickly  shrub  native  to  Brazil  and  Argentina  is  an  alternate  host  to  several 

viral  diseases  and  pathogens  that  attack  other  members  of  the  Solanaceae.  It  is 

thus  a  threat  to  a  number  of  vegetable  crops  including  tomatoes,  potatoes,  egg- 
plants, and  peppers  (Byrd  et  al.  2004).  A  final  well  known  example  is  Salvinia 

molesta  Mitchell,  giant  salvinia,  a  federal  noxious  weed  that  in  recent  years  has 

been  found  in  abundance  at  Toledo  Bend  Reservoir  on  the  Texas-f.ouisiana  bor- 

der (Jacono  1999b)  and  at  numerous  other  localities  in  the  state.  This  South  Ameri- 
can native  (Forno  &  Harley;  Forno  1983;  U.S.  Geologic  Survey  2000)  is  a  serious 

threat  to  aquatic  habitats  in  Texas  (Diggs  et  al.  2006,  in  press).  Considered  "one  of 
the  world's  worst  weeds"  (Jacono  1999b),  it  has  been  introduced  by  humans  to 
fresh  waters  of  Africa,  Asia,  Australia,  s  Europe,  New  Zealand,  North  America, 
and  the  South  Pacific  and  has  resulted  in  severe  economic  and  environmental 

problems  (Jacono  1999a,  1999b;  Garbari  et  al.  2000).  The  plants  can  grow  rapidly 
cover  the  surface  of  lakes  and  streams,  and  form  floating  mats  that  shade  and 

crowd  out  native  plants.  Additionally  the  mats  (sometimes  to  a  meter  thick)  re- 
duce oxygen  content,  degrade  water  quahty  and  can  cause  physical  problems 

including  hindering  boats,  clogging  irrigation  and  drainage  canals,  and  block- 
ing water  intakes  (Thomas  &  Room  1986;  Jacono  1999a,  1999b,  1999c;  Wood  et  al. 

2001;  Moran  2004). 

The  four  species  just  discussed  are  among  the  29  species  currently  on  the 
Texas  Noxious  Plant  List  (Texas  Administrative  Code  2005).  Unfortunately, 



2454  BRIT.ORG/SIDA  21(4) 

among  the  6]9  introduced  species  documented  for  East  Texas,  there  are  numer- 
ous other  detrimental  exotics  that  could  certainly  join  them  on  the  list.  Further, 

without  major  emphasis  on  prevention,  there  will  almost  certainly  be  additional 
problematic  introduced  species  added  to  the  Texas  flora  in  the  years  to  come. 
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ANNOUNCEMENT 

2005  Delzie  Demaree  Travel  Award  Recipients 

The  17th  Annual  Delzie  Demaree  Travel  Award  was  presented  at  the  52nd  An- 

nual Systematics  Symposium  (7-11  Oct  2005)  at  the  Missouri  Botanical  Gar- 
den. Three  students  were  presented  the  Travel  Award:  Mario  Blanco,  University 

of  Florida;  Pedro  Fiaschi,  Virginia  Commonwealth  University;  and  Lina  S. 
Juswara,  Ohio  State  University 

The  2005  Travel  Awards  were  underwritten  by  1)  Delzie  Demaree  Travel 

Award  Endowment,  2)  Members  of  the  Delzie  Demaree  Travel  Award  Commit- 
tee, and  3)  John  Clayton  Chapter  of  the  Virginia  Native  Plant  Society. 

Anyone  interested  in  making  a  contribution  to  Delzie  Demaree  Endowment 
Fund,  which  supports  the  travel  award,  may  make  contributions  by  VISA  or 
MasterCard  or  by  a  check,  payable  to  Botanical  Research  Institute  of  Texas,  to 

Barney  Lipscomb,  509  Pecan  Street,  Fort  Worth,  TX  76102-4060,  U.S.A.  U817- 
332-7432;  Email:  barney@brit.org.  Thank  you. 

2006  Applications  for  the  Delzie  Demaree  Travel  Award 

Applications  for  the  2006  Delzie  Demaree  Travel  Award  should  include  a  letter 
from  the  applicant  telling  how  symposium  attendance  will  benefit  his/her 
graduate  work  and  letter  of  recommendation  sent  by  the  major  professor  Please 

send  letters  of  application  to:  Dr  Donna  M.E.  Vv'are,  PO.  Box  8795,  Herbarium, 
Biology  Department,  The  College  of  Wilham  and  Mary,  Williamsburg,  VA  23185- 
8795,  U.S.A.  1-757-221-2799;  Email:  ddmware@wm.edu.  The  period  for  receiv- 

ing applications  will  end  three  weeks  prior  to  the  date  of  the  symposium  if  a 
sufficient  number  of  applications  are  in  hand  at  that  time.  Anyone  wishing  to 

apply  after  that  date  should  inquire  whether  applications  are  still  being  ac- 
cepted before  applying.  The  Systematics  Symposium  dates  for  2006  are  13-14 

October 

The  Delzie  Demaree  Travel  Award  was  established  in  1988  honoring  Delzie 

Demaree  who  attended  35  out  of  a  possible  36  symposia  before  he  died  in  1987. 
Delzie  Demaree  was  a  frontier  botanist,  explorer,  discoverer,  and  teacher  His 

teaching  career  as  a  botanist  began  in  Arkansas  at  Hendrix  College  in  1922.  He 

also  taught  botany  at  the  University  of  Arkansas,  Navajo  Indian  School,  Yale 
School  of  Forestry,  Arkansas  A&M  and  Arkansas  State  University  at  Jonesboro 
where  in  retired  as  professor  emeritus  in  1953.  On  of  the  things  he  enjoyed  most 
as  a  botanist  was  assisting  students  with  their  field  botany  research. 

SIDA  21(4):  2457. 2005 
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Book  Reviews 

Mary  Pratt,  2005.  Practical  Science  for  Gardeners.  (ISBN  88192-718-X,  hbk.).  Timber 

Press  Inc.  133  S.W.  Second  Ave,  Suite  450,  Portland,  OR  97204-3527,  U.S.A. 

(Orders:  www.timberpress.com,  mail@timberpress.com,  503-227-2878, 

1-800-327-5680, 503-227-3070  fax).  $24.95, 175  pp.,  b/w  drawings,  conversion 

chart,  appendices,  glossary,  index,  6"  x  9". 
In  Pracdcal  Science Jor  Gardeners,  Mary  Pratt  gives  the  reader  some  of  the  science  behind  common 

and  siicces.slul  gardening  practices.  This  book  will  be  especially  interesting  for  gardening  enthusi- 

asts that  may  not  have  any  botanical  background.  The  book  is  written  m  a  very  conversational  style 

with  clever  chapter  titles  such  as  "Nature  arms  race  and  how  to  negotiate  a  peace  deal,"  for  the  chap- 
terdiscussing  weeds,  pests  and  methods  of  control.  This  relaxed  little  science  book  can  be  thought  of 

as  horticulture  "iite,"oi[ering  the  reader  a  simplified  scientific  rationale  for  why  some  common  prac- 
tices are  ellcctive  and  others  are  not.  Pratt  also  includes  quite  a  bit  of  personal  charm  and  relates 

some  her  |X'rsonal  gardening  strategies. 
Chapters  include  information  on  basic  cellular  building  blocks,  plant  anatomy  plant  hormonal 

chemistry,  soil  science,  pest  control,  biodiversity,  basic  genetics,  genetically  modified  plants,  plant 

classilication  and  plant  species  naming.  After  reading  the  information  within  these  chapters,  read- 
ers will  understand  the  answers  to  many  important  gardening  ciucst ions  including,  which  nutrients 

do  what  in  a  plant,  the  bcneiits  oi  different  fertilizer  nutrient  ratios,  why  light  and  placement  are  so 

important  lo  plants,  what  happens  when  plants  arc  water  stressed,  processes  that  occur  in  a  seed 

during  germination,  ways  to  determine  plant  nutrient  deficiencies,  the  importance  of  biodiversity 

in  the  garden,  what  soil  pH  is,  and  how  to  correct  improper  sod  pH,  what  are  some  integrated  pest 
management  and  biocontrol  strategies,  and  what  does  genetically  modified  mean. 

Chapters  are  presented  in  a  way  to  help  readers  apply  the  scientific  information  discussed  to 

practical  garden  uses.  Each  chapter  includes  a  number  of  boxes  that  provide  gardening  suggestions 

related  to  scientific  or  research  information  just  presented.  These  suggestions  include  some  practical 

information  for  solving  or  preventing  garden  problems.  For  instance,  after  reading  the  information 

on  hormones  and  their  functions  in  the  plant,  a  gardening  suggestions  box  includes  information  on 

hov\'  to  ripen  tomatoes,  and  the  effects  of  pruning  plants.  Pratt  also  suggests  books  for  further  reading 
on  topics  presented  in  each  chapter  Important  words  within  each  chapter  are  bolded,  and  many  of 
these  bolded  words  are  defined  in  a  glossary  found  at  the  end  of  the  text. 

This  book  will  be  of  particular  important  for  British  gardeners.  Although  the  information  pre- 

sented in  the  chapter  on  biodiversity  is  applicable  to  many  environments,  the  examples  and  sug- 
gested species  given  are  specific  for  the  UK.  One  theory  of  succession,  climax  theory  is  presented  and 

the  development  ot  woodland,  grasslands  and  wetlands  gardening  habitats  are  discussed.  A  variety 
of  gardening  strategies  lor  success  and  suggested  species  are  included  in  the  discussion  on  each  of 

these  gardening  habitats.  Readers  outside  of  the  UK  be  cautious  in  using  the  species  suggested,  what 

does  well  in  one  area,  may  be  an  aggressive  invasive  in  another  (Eurasian  Milfoil.  Myriophyllum 
spicaUim,  for  example). 

FrdctiCiil  Science  for  Gardeners  is  an  easy  and  enjoyable  read,  and  can  be  a  useful  book  for  gar- 

deners interested  in  learning  the  science  behind  successful  gardening  practices.  Practical  Science  for 

Gardeners  presents  a  cursory  overview  of  plant  and  horticultural  science  behind  gardening  that 

should  encourage  readers  to  learn  more  of  the  science  on  topics  of  interest  to  them;  the  author  has 

thoughtfully  included  suggestions  for  more  advance  reading  by  chapter  topic.  The  information  is 

presented  in  a  way  that  encourages  the  reader  think  about  why  garden  practices  may  or  not  be  valid. 
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Pick  up  a  copy  of  Mary  Pratt's  Practical  Science  for  Gardeners;  reading  it  will  be  like  enjoying  a  con- 
versation over  the  fence  with  well-informed  gardening  neighbor— Lee  Luckeydoo,  Herbarium,  Bo- 

tanical Research  Institute  oJTexas,509  Pecan  Street,Fort  Worth,  TX76102-4060,  U.S.A. 

Ben-Erik  van  Wyk.  2005.  Food  Plants  of  the  World.  (ISBN  0-88192-743-0,  hbk.). 

Timber  Press  Inc.  133  S.W.  Second  Ave,  Suite  450,  Portland,  OR  97204-3527, 

U.S.A.  (Orders:  www.timberpress.com,  mail@timberpress.com,  503-227-2878, 
1-800-327-5680, 503-227-3070  fax).  $39.95, 480  pp.,  many  color  photos,  6 

1/2"  X  9 1/2". 

Have  you  ever  looked  at  unfamiliar  produce,  beans,  grains,  or  spices  in  the  groceries  and  asked  your- 
self—What IS  that,  where  does  it  ongmate  from,  and  more  importantly,  what  parts  can  you  eat  and 

what  preparation  is  needed?  Author  Ben-Erik  van  Wyk  has  provided  the  answers  to  such  questions 
in  his  book,  Food  Plants  of  the  World,  van  Wyk,  has  constructed  a  food  plant  encyclopedia,  listing 

information  on  354  food  plants  and  their  close  relatives,  complete  with  fantastic  color  photographs. 

Food  Plants  of  the  World  would  be  a  great  resource  for  food  scientists  and  epicures  alike. 

The  first  section  of  the  book  lists  primary  crops  by  regions:  i.e.  central  Asia,  Africa,  etc.  This  is 

followed  by  major  food  categories,  such  as  cereals,  pulses,  fruits,  vegetables,  herb,  sugars,  beverage 

plants,  spices  and  flavors.  Descriptions  of  the  major  food  categories  include  information  on  general 

anatomy,  basics  on  processing  and  cooking,  and  other  interesting  facts.  Within  each  food  category, 

are  lists  of  the  "main"  plants  by  common  names,  followed  by  the  scientific  names.  This  list  ol  pri- 
mary foods  in  the  category  is  important  as  a  quick  reference  to  determine  the  scientific  name  of 

common  foods,  although  common  names  are  also  found  in  the  index.  The  author  has  included  some 

intriguing  color  photographs  of  foods  withm  a  category  with  common  names  in  the  captions,  for 

instance  for  cereals,  the  photograph  shows  lines  of  different  grains.  Note  that  the  author  admittedly 

uses  the  labels  of  fruit  and  vegetable  m  the  "grocery"  not  in  the  botanical  sense. 

The  bulk  of  the  text  is  the  food  plant  "encyclopedia"  in  alphabetical  order  by  specific  epithet. 
Each  food  entry  contains  vibrant  color  images  of  the  plant,  as  well  as  the  edible  portions.  Following 

the  food  photographs,  are  descriptions  including  the  plant  description,  origin  and  history,  parts  con- 

sumed, cultivation  and  harvesting,  uses,  nutritional  value,  assorted  notes,  common  names  m  vari- 
ous languages  and  the  family  to  which  the  species  belongs.  The  descriptions  are  very  thorough  and 

the  common  names  in  multiple  languages  can  be  very  helpful  when  shopping  in  different  groceries 

or  markets  for  foods  and  spices. 

The  author  has  included  handy  references  after  the  food  encyclopedia.  The  first  is  a  section  dis- 
cussing the  structure  and  function  of  nutrient  compounds.  The  chemical  structures  of  various  sugars, 

starches,  fats,  proteins,  vitamins  and  minerals  are  included  in  the  discussion.  The  descriptions  ol  the 

different  structures  describe  a  small  portion  of  the  chemistry  of  how  the  body  processes  such  mol- 
ecules and  compounds,  and  often,  the  author  has  provided  a  little  information  on  the  food  sources  that 

many  of  the  various  compounds  are  derived  from.  The  second  reference  included  is  a  quick  guide  to 

commercialized  food  plants,  with  common  name,  edible  portions,  country  of  origin,  and  base  nutri- 
tional values.  The  remaining  items  include  a  glossary,  further  reading  section,  and  index. 

Food  Plants  of  the  World  by  Ben-Erik  van  Wyk  is  highly  recommended  for  those  in  food  sci- 
ences or  anyone  with  a  general  interest  in  learning  more  about  the  foods  consumed  around  the  world. 

The  text  is  thorough  and  sharp,  and  the  color  photographs  are  fantastic  in  helping  to  visualize  the 

plant  m  the  field  and  the  edible  portions.  This  could  be  a  wonderful  reference  book  or  gift  for  cooks, 

horticultural  students  or  "foodies"  in  general.  Definitely  a  book  worth  a  look!— Lee  Luckeydoo,  Her- 
barium, Botanical  Research  Institute  of  Texas,  509  Pecan  Street,  Fort  Worth,  TX76102-4060,  U.S.A. 
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Jan  Wrhoi-  2005  Trees,  Shrubs,  and  Vines  of  the  Texas  Hill  Country.  (ISBN  1- 

58544-426-X,  pbk.).  Louise  Lindsey  Merick  Natural  Environment  series; 
no.  39.  Texas  A&M  University  Press,  John  H.  Lindsey  Bldg.,  Lewis  St.  4354 

TAMU,  College  Station,  TX  77843-4354,  U.S.A.  (Orders:  wlawrence@tamu.edu, 

http://www.tamu.edu/upress,  800-826-8911).  $23.00  hbk.,  246  pp.,  color 

photos,  index,  5  3/4"  x  8  1/2". 
Each  oi  [lb  species  is  illustrated  by  at  least  one  color  photograph.  A  short  morphological  descri|5tion 

is  provided  for  each  species  with  a  briei  commentary  on  aspects  ol  its  biology,  growth  characteris- 
tics, and  uses  (lor  landscape  and  tor  wildlile  forage  and  habitat).  Within  gymnosperms,  dicots,  and 

monocots  the  species  are  arranged  alphabetically  by  iamily,  genus,  and  species,  one  species  per  page. 

The  first  one-litth  ol  the  book  includes  nicely  written  sections  on  red  cedar  management,  healthy 
streams,  bcneiitsol  native  species,  landscaping  with  woody  plants,  and  invasive  species.  At  the  end 

are  appendices  with  inlormation  on  native  plant  nurseries  and  demonstration  gardens  and  other 

resources  lor  native  plants.  A  multi-page  chart  gives  "color  or  aroma,"  "season,"  "potential  height," 

"site  preference,"  and  "wildlife  uses"  for  fl7  native  species.  The  book  surely  will  quickly  be  in  the 
hands  ol  many  residents  of  central  Texas  and  will  be  much  used  and  valued.  It  potentially  provides 

a  great  service  toward  I  lill  Country  conservation. 

For  identilication  ol  woody  plants,  Wredes  book  is  the  successor  ol  Daniel  Lynch's  Native  & 

Ndtutdlizcd  Woody  Plants  of  AusI  in  &thc  Hill  CounI  ry  (1981)  and  could  have  supplanted  it.  Surpris- 

ingly, though,  the  newer  book  docs  not  include  a  large  set  of  Fiill  Country  species  treated  and  illus- 

trated in  the  earlier  one:  Agf  rati  uli  (Eupatonum)  haviincnsts,  Ainpdops\saihoica.  Ampdopsiscoidaia, 

Andrachnc  phyllanthoides,  Bcrchemia  scandem,  Bcrnardia  myncijoUa,  Buddlcja  raccmosa,  Castda 

tcxanaX-atalpaipcciosa.  Ephedra  antisyphyllitica.  t'lcmcahca.  Fraxinuspcnnsyl\'anica,Galphim]a 
(ThryalUs)  ani^uslijoUa, Julians  ni^ia,  Li^ustrum  sincnsc,  K'limosa  biuncijcra,  Nicotiana  glauca. 

Pavonia  lasiopclala.  Populus  alba,  Prunus  caroliniana,  Pntnus  mcxicana.  Quficus  maennarpa, 

Qucixus  smuata,  Rosa  hvaLtcata,  Scshania  drummondii.  Symphoricarpos  oyhniilatus.  Thumnosma 

texana.  I  'Iim  us  amciu  ana 

Among  lui  thcr  Hilj  C;ounti\'  omissions,  more  ciinspicuous  and  interesting  arc  these:  Anttx  pha 
roemc  nana,  (on  volvulus  aivcnsis,Condalia  vindis.Ciolo)]  Icxcnsis  var.  alabamensis,Dalea  jot  nwsa, 

Diospyros  virtjiiikina,  Forestiera  rcticulatajuglans  majoi',  Liguslrum  lucidum,  Ligustrum  quihoui. 
Matelea  cdwardsensis.  Mimosa  texana,  Parthenocissus  heptaphyUa,Passifloraincarnata,  Ruhus  hi  frons. 

Salix cxi\iua,Siilvia  ballotijlora.  Also  not  included  arc  Opuntui  cng^dmannii  (the  most  common  Hill 

Country  species  ol  prickly  pear,  the  Texas  state  plant),  O.  imbiuata.OdavisiiAl  ouicrorliicu.and  (I 

phaeacantha.  Hawthorns  are  treated  as  "Crataegus sp," acceding  to  the  myth  that  "The  taxonomy  of 

the  Hill  Country  Crataegics  is  uncertain,"  and  continuing  "and  there  may  be  several  species  that  are 

very  hard  lo  separate,  so  all  can  be  conveniently  treated  as  one."  Cralcicgu.s  crics-ga/li,  C.grc^tana,  C. 
rcverLhonu,C.tracyi.CAurnerorum,C.  uvuldensis,  and  C.  vi  rid  is  are  Hill  Country  species  and  are  no 

more  diliicult  to  identify  than  the  Prunics  species.  The  smaller  photo  (p.  148)  shows  C.  cru.s-t;alli,  the 

larger  C  trat  vi.  Finally,  m  view  oi  ihc  lengthy  and  useful  discussion  ol  cedar  management  (all  pre- 

sumabl)'  assumed  to  he  junipci'us  ashci).  at  least  a  mention  of  j.  I'iik/iotii  and  /.  virginiana  would 

have  been  appro|iriatc,  although  neither  is  abundant  in  the  Hill  Country,— Guy  Nesom  and  Hob 

O'Kennon,  Botanical  Research  Institute  oJTexas,  tort  Worth,  IX,  76012-4060,  U.S.A. 
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Dariusz  L.  Szlachetko,  PiOTR  RuTKOwsKi,  and  Joanna  Mytnik.  2005.  Contributions 

to  the  Taxonomic  Revision  of  the  Subtribes  Spiranthinae,  Stenorrhynchidinae 

and  Cyclopogoninae  (Orchidaceae)  in  Mesoamerica  and  the  Antilles.  (ISBN 

83-89648-18-0,  pbk.;  ISSN  0867-0730).  Polish  Botanical  Studies  20.  IB  Publisher, 

Polish  Academy  of  Sciences,  W.  Szafer  Institute  of  Botany,  Lubicz  46,  PL- 
31-512  Krakow,  POLAND.  (Orders:  ed-office@ib-pan.krakow.pl).  Euro  90,00; 
ca.  USD  $105.46, 387  pp.  646  figures  (including  maps,  types,  Ime  drawmgs, 

and  color  plates),  17  x  24  cm. 

This  long-awaited  publication  by  Szlachetko  and  his  associates  is  a  major  contribution  to  the  tax- 
onomy and  distribution  of  these  three  Spiranthoid  subtribes.  Treating  170  species  in  35  genera,  it  is 

copiously  illustrated  with  not  only  maps  for  each  species  but  diagnostic  morphological  line  draw- 
ings, photographs  of  type  specimens,  and  a  sprinkling  of  color  plates  and  is  an  excellent  reference 

for  those  interested  in  this  particular  group  of  orchids.  Covering  Mexico,  Central  America,  and  the 

Antilles  many  species  are  also  found  in  the  United  States  in  Florida,  southwestern  Texas,  southern 

New  Mexico,  and  southeastern  Arizona.  Each  genus  is  heavily  referenced  and  although  several  newer 

genera  and  new  combinations  are  used  ten  pages  of  cross-referenced  synonyms  are  given. 

The  are  two  negative  aspects  of  the  volume.  The  lack  of  a  general  index,  although  the  afore- 
mentioned synonyms  are  helpful  in  locating  current  treatments,  requires  going  back  and  forth  from 

the  Table  of  Contents  to  the  synonyms;  the  arrangements  of  genera  and  species  is  by  subtribes  and 

not  alphabetical.  Following  what  unfortunately  appears  to  be  a  trend  in  publications  on  this  region, 

when  species  are  also  found  in  the  adjacent  United  States  the  information  on  them  is  either  lacking 

or  erroneous,  primarily  because  it  is  based  up  work  done  more  than  25  years  ago.  For  some  reason 

distributional  work  presented  in  several  recent  major  North  American  publications  works  was  not 
consulted. 

Significant  corrections  that  should  be  made  concerning  US  distribution  would  include: 

Pages  14-17:  Mesadcnus  polyanthus  (Reichenbach  f.)  Schlecter  listed  for  USA  and  is  not  found 

here,  whereas  M.  lucayanus  (Britton)  Schlecter  is  not  listed  for  the  USA  and  is  present  in 
Florida. 

Pages  146-153:  The  treatment  of  Sacoila  squamulosa  at  any  rank  or  synonym  is  curiously  miss- 
ing. Szlachetko  has  treated  in  other  publications  as  S.  lanceolata  var  squamulosa.  It  is  present 

throughout  much  of  the  range  of  the  work  as  well  as  m  central  Florida. 

Pages  209-210:  Schiedeellajauci-sanguinea  (Dod)  Burns-Balogh  is  listed  erroneously  for  USA 
and  figure  351  is  Schiedeella  arizonica  P.M.  Brown  photographed  by  C.  Luer  in  Arizona  and 
known  from  the  USA  in  southwestern  Arizona  and  western  Texas. 

Page  229:  Funfeieliacon/usa(Garay)  Szlachetko,  Rutkowski,  and  Mytnik (syn.Deiregynecon/usa 

Garay)  omits  USA  (Texas)  from  the  range  whereas  F.  durangensis  (Ames  &  C  Schweinfurth) 
Szlachetko  on  page  232  is  listed  for  USA  but  does  not  occur  there. 

Page  299:  Cydopogon  elatus  (Swartz)  Schlecter  omits  USA  (Florida)  from  the  range. 

Page  302:  Cydopogon  cranichoides  (Grisebach)  Schlecter  omits  USA  (Florida)  from  the  range. 

Page  313:  Pelexia  adnata  (Swartz)  Poiteau  ex  Richard  omits  USA  (Florida)  from  the  range. 

Supporting  documentation  for  all  of  the  above  may  be  found  in  the  appropriate  generic  treatments 

within  the  Orchidaceae,  Flora  ojNorth  America,  volume  26.-Paul  Martin  Brown,  Ocala,  FL  3448.1 
U.S.A.,  naordtid@aol.com 

SIDA21(4):2461.2005 



2462  BRIT.ORG/SIDA  21(4) 

Margarft  Mee.  2004.  Margaret  Mee's  Amazon:  Diaries  of  an  Artist  Explorer.  (ISBN 

1-85149-454-5,  hbk.).  Antique  Collectors' Club  ui  association  with  The  Royal 
Botanic  Gardens,  Kew,  Sandy  Lane,  Old  Martlesham,  Woodbridge,  Suffolk, 

IP12  4SD,  UK.  (Orders:  www.antiquecollectorsclub.com,  01394-389950, 01394- 

389999  fax,  email  inlo@antique-acc.com).  $59.50, 319  pp.,  water  color  paintings, 

9  1/2"  X  11 1/2". 

Some  books  arc  a  slow  read,  this  was  one.  Not  because  it  was  boring...hardly!  Encounters  with  snakes, 

armed  poachers,  malaria,  electric  eels,  and  storms,  read  as  high  adventure,  to  say  the  least.  What  made 

the  book  a  slow  read  was  that  the  book  is  also  an  art  book,  filled  with  full-page  botanical  paintings  of 

Margaret  Mcc.  the  wnter/artist/adventurer  who  journeyed  to  the  Amazon  to  paint  the  rare  and  un- 

known I  lowers  indigenous  to  the  region.  The  reader  is  faced  with  the  choice,  at  every  turn  of  the  page; 

do  1  read  the  wild  story  or  do  I  gaze  at  the  magnificent  an'  It  is  impossible  to  do  both.  The  complex, 

otherworldly  plants  of  the  Amazon  are  executed  in  such  exacting  detail,  you  must  pause  and  stare, 

thus  forgetting  about  the  story  you  were  reading.  Yet  the  adventure  the  artist  recounts  of  hunting  plants 

via  dugout  canoe,  is  so  compelling,  you  dare  not  slow  down  to  study  the  life-like  paintings, 

Mar^ctrct  Mec's  A/iui::()n  Diarie.s  oj  an  Aitist  Exploici  is  a  hefty  book  bursting  with  big  repro- 
ductions of  her  finished  watercolors,  intimate  small  sketches,  studies  done  quickly  in  situ.'  and  pho- 
tographs documenting  the  people  met  and  the  places  visited.  She  recorded  triumphs  large  and  small, 

"I  swam  in  the  black  water  of  the  river,  fearful  of  the  currents,  and  went  collecting  in  a  dugout  canoe 
with  two  young  hulian  boys.  Gilberto  climbed  high  m  a  tree,  and  from  a  rotting  branch,  which  I 

feared  would  fall  upon  him,  threw  down  a  strange  bromeliad  which  I  had  seen  from  afar  the  plant 

was  not  in  flower,  but  1  had  no  doubt  that  this  was  a  new  species," 
Mee  did  not  begin  her  travels  deep  into  the  fertile  rainforests  until  the  age  of  forty-seven.  She 

continued  until  seventy-six.  So  focused  was  she  on  her  mission  to  document  the  flora  of  the  vanish- 

ing Amazon,  that  she  would  often  return  to  a  distant  outpost,  where  a  rare  plant  had  been  spotted 
months  earlier,  just  for  the  opportunity  to  record  it  in  bloom. 

Fn'er  locused  on  her  mission  to  paint  rare  and  unknown  species,  she  brushed  off  the  tniscry  of 
mosquitoes,  hunger,  humidity  ,ind  drenching  rains.  The  artist  writes  in  her  diary  of  finding  Actuti/lrs 

c_yanea— the  blue  orchid.  "1  walked  until  I  was  exhausted,  wading  through  streams  and  then,  with 
soaking  canvas  shoes,  ploughed  through  black,  swampy  ground.  But  1  was  delighted  with  the  results 

of  my  journey,  for  I  had  material  for  many  paintings," 
Margaret  Mee  when  conditions  favored  such,  set  up  an  easel  and  painted,  she  also  painted  seated 

in  the  bottom  ol  a  rocking  canoe,  and  when  approaching  dusk  made  either  method  of  painting  diffi- 

cult, plants  were  piled  into  the  bottom  of  the  boat  and  painted  later  She  rendered  the  most  complex 

oi  plants  with  a  del  t  hand,  explaining  away  the  unfavorable  conditions  matter-of-factly,  "the  flowers 
fell  in  golden  showers  as  I  umaveled  the  tendrils,  i  painted  the  plant  seated  in  the  boat  as  we  moved 

upstream,  lor  vine  flowers  are  delicate  and  ephemeral." 
I  ler  work  combines  the  rare  ability  to  commit  to  paper,  the  strictest  botanical  detail  of  a  plant, 

while  at  the  same  time,  imbuing  it  with  artistry.  Her  will  and  determination  triumphed  in  a  series  of 

paintings  ol  the  Moonl  lower,  which  blooms  briefly  and  only  at  night.  She  set  up  an  all  night  vigil  to 

witness  the  opening  of  the  night  bloomer  As  it  unfurled  she  painting  furiously,  by  torchlight,,, until 

daybreak,  at  which  time  the  ephemeral  flower  withered  and  was  no  more.  The  resulting  body  of 

work  represents  the  onl\-  known  images  of  the  nocturnal  beauty. 
Place  this  book  at  your  nightstand.  Read  the  wild  adventure  of  this  tireless  explorer  or  gaze  at 

the  magnificent  paintings  of  a  brilliant  botanical  artist  ...or  do  both.  You  will  be  lured  back  to  it 

nightly,  like  a  moth  to  a  Moonf  lower. 
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Cynthia  Padilla,  National  instructor  of  botanical  arts  and  naturalist  illustration  is  sought  out  Jar 

research  projects,  reviews,  conimissioned  plant  portraits,  workshops,  and  as  a  travel  leader  on  sketching 

tours.http://www.botamcalart.50megs.com/ Join  other  botanical  arts  and  natural  science  enthusiasts 

at:  http://groups.yahoo.com/group/botanicalart 

David  R.  Foster  and  John  D.  Aber.  2004.  Forests  in  Time:  The  Environmental 

Consequences  of  1,000  years  of  change  in  New  England.  (ISBN  0-30009235- 
0,  hbk.).  Yale  University  Press,  302  Temple  Street,  P.O.  Box  209040,  New  Haven 

CT  06520-9040,  U.S.A.  (Orders:  www.yale.edu/yup,  203-432-0960,  203- 

432-0948  fax).  $45.00,  447  pp.,  b/w  figures,  tables,  index,  bibliography 

contributors,  bibliographic  essay,  6"  x  9 1/4". 
The  book,  Forests  in  Time,  is  composed  of  essays  by  multiple  authors  that  discusses  the  history  of  a 

New  England  forest.  Harvard  University  acquired  nearly  3,000  acres  to  establish  the  Harvard  Forest, 

a  study  site  located  in  Petersham,  Massachusetts,  as  an  area  to  conduct  ecological  research.  The  au- 
thors stated  that  in  order  to  understand  current  environmental  issues,  one  must  understand  the  his- 

tory of  a  particular  area.  This  book  was  easy  to  read,  and  provided  graphs  and  tables  to  help  the 

reader  understand  the  ecological  changes  of  a  forest,  although  some  of  these  graphs  were  harder  to 

interpret  than  others.  The  authors  use  of  detailed  pictures  throughout  the  book  helps  the  reader  de- 
velop a  better  perspective  of  how  this  forest  changed  through  time.  The  book  is  divided  into  five 

main  sections:  background  to  ecological  studies,  regional  history,  modern  forest  landscape,  under- 
standing forest  ecosystems,  and  lessons  learned  from  this  study 

The  first  section  introduces  readers  to  the  ecological  studies,  conducted  in  the  forest  study  site, 

and  the  reasons  for  Long  Term  Ecological  Research  (ITER).  The  text  helps  readers  understand  that 

landscape  change  occurs  in  response  to  environmental,  anthropogenic,  and  biological  factors.  The 

landscape  changes  are  studied  at  four  spatial  scales:  site,  landscape,  sub-region,  and  region.  Each  of 
these  spatial  scales  are  affected  by  hydrology,  humans,  vegetation,  and  the  biogeochemistry  of  the 

ecosystems.  Because  trees  have  fong  generation  times,  long-term  studies  must  be  conducted  in  order 
to  understand  any  changes  that  occur 

The  second  section  describes  historical  changes  of  the  forest.  The  Harvard  Forest  landscape 

has  seen  a  variety  of  changes  in  time:  from  being  a  tundra,  boreal  forest,  and  temperate  forest  at  some 

point  in  its  life.  These  changes  occurred  through  natural  (wind,  pests,  and  fire),  as  well  as  anthropo- 
genic (Native  American)  disturbances. 

The  third  section  explains  how  historical  land  use  can  affect  species  richness  (number  of  species 

present)  and  species  composition  both  directly  and  indirectly  The  influence  of  several  historical  and 
modern  factors  were  tested  at  the  Montague  Plain  and  Prospect  Hill  including  prior  land  uses  that  can 

alter  the  soil  organic  matter  and  nutrient  storage  availability  of  the  soil.  The  authors  used  several  graphs 

to  support  the  change  in  abundance  of  specific  plants  at  each  site  and  the  effects  of  land-use  history 
These  graphs  showed  a  strong  correlation  between  the  carbon  to  nitrogen  ratio  and  nitrification  in 

forest  soils  with  different  land-use  histories.  Studies  on  the  long  term  influences  between  the  forest 

and  atmosphere  were  performed.  The  forest  removes  more  ozone  than  the  atmosphere,  and  appeared  to 

have  a  more  considerable  influence  than  urban  areas  or  ecosystems  composed  of  smaller  vegetation. 

All  of  these  changes  have  worked  in  creating  the  present  forest  ecosystem. 

The  fourth  section  discusses  research  conducted  to  understand  forest  ecosystems  through  long- 
term  studies.  Scientists  conducted  several  research  experiments  designed  to  simulate  hurricane  affects 

on  forest  ecosystems,  the  process  of  nitrogen  saturation,  soil  warming,  and  litter  and  root  influences 

on  soil  This  research  allows  for  long  term  study  of  these  various  effects.  There  were  several  controls 
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used  throughout  the  experiments:  nutrient  fluctuation,  "ecophysiological  performance,  population 

dynamics,  vegetation  .structure,  and  ecosystem  productivity" 
The  fifth  section  and  conclusion  reviewed  lessons  learned  Irom  research  done  in  the  forest. 

This  research  is  leading  to  a  better  understanding  of  forest  systems  and  ideas  to  improve  land  con- 
servation. The  land  and  forest  are  constantly  changing,  and  people  that  manage  this  land  need  to 

"find  ways  to  incorjiorate  landscape  change  into  long  term  planning".  This  constant  change  proves 
that  in  natural  systems,  such  as  the  forest,  long  term  studies  must  be  conducted  because  they  help  to 
develop  better  conservation  objectives. 

This  book  was  very  interesting,  and  will  help  readers  understand  the  importance  of  long  term 

ecological  research.  This  book  was  written  in  a  way  that  it  is  easy  lor  those  new  to  science  and  ecology 

to  understand.  It  is  recommended  to  persons  interested  in  New  England  terrestrial  ecology  distur- 

bance el  lects  on  iorest  structure,  and  long-term  research  locations.— Ken  McNcw.Btndu'uulRcsccinh 
luslilulcoj  lcxai,509PfCcii}  Street,  l-oit  Worth,  rx  76l(.)2-4060,  U.S.A. 

Donc'.i.A.s  E.  SoiTis,  Pamhi.a  S.  Soitls,  Peti-r  k.  Endrh,s.s,  and  Mark  W.  Chase,  2005. 

Phylogeny  and  Evolution  of  Angiosperms.  (ISBN  0-87893-817-6,  pbk.)  Sinauer 
Associates,  23  Plumtrcc  Rd,  Sunderland,  MA  01375-0407,  U.S.A.,  (Orders: 

413-549-1118  lax;  orders@sinauer.com;  www.sinauer.com).  $59.95, 370  pp., 

numerous  b&w  figures,  8  1/2" x  11". 
Rare  is  the  book  that  has  you  cursing  its  basic  tenets  and  thesis,  yet  draws  you  to  explore  it  often.  1  his 

is  such  a  book.  In  many  ways,  it  is  already  a  classic.  So  you  mighi  as  well  buy  a  co|iy  and  place  it 

within  easy  reach  ne.\t  to  Cronquist's  Integrated  System. 
In  essence,  Phylogeny  and  Evolution  of  Angiosperms  is  the  magnum  opus  of  the  Angiosperm 

Phylogeny  Group  (APG).  Although  the  authors'  style  is  somewhat  detached,  as  if  to  explain  the  ac- 
tions of  the  APG  as  a  third  party,  they  are  actually  movers  and  shakers  of  the  APG.  They  know  its 

workings  and  conclusions  from  the  ground  up.  Although  leaders  in  the  field  of  angiosperm  molecu- 

lar systematics,  they  are  all  classically  trained,  mostly  m  the  1970s  and  are  well  versed  in  plant  mor- 
phology. This  tact  is  evident  m  the  text,  and  that  is  the  reason  for  my  oxymoronic  relationship  with 

this  book. 

Organization  ol  the  chapters  is  such  that  they  fall  into  three  natural  sections.  CTiapters  1  and  2 

provide  general  background  and  concepts.  Chapters  3  to  9  are  detailed  accounts  of  molecular  sup- 
port and  morphologicalcharacteristicsof  the  major  segments  of  the  APCi  classification  (sequent  tally 

the  basal  angiosperms,  monocots,  basal  eudicots,  peripheral  core  eudicots,  caryophyllids,  rosids,  and 

asterids.  Chapters  10-1 .3  examine  the  application  of  the  APG  classification  to  problems  and  concepts 
ol  evolutionary  diversification  across  the  angiosperms. 

Why  1  love  this  book: 

It  is  a  readable  and  elaborated  explanation  of  the  current  APG  classification.  Besides  incorporat- 
ing new  publications  to  update  APG  II,  the  authors  present  new  analyses  to  answer  questions 

raised  during  the  composition  of  the  book  itself. 

Not  only  do  the  authors  put  the  APG  cladogram  into  words,  but  they  also  characterize  the  mor- 
phology of  the  taxa  (especially  orders)  recognized  in  the  APG  classification.  In  particular, 

they  report  any  synapomorphies  that  corroborate  the  molecularly  defined  clades.  This  is  es- 
pecially helpful  in  cases  with  morphologically  divergent  taxa  that  are  united  on  molecular 

grounds.  The  authors  are  to  be  commended  lor  a  writing  style  that  keeps  this  material  from 
becoming  tedious. 
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The  book  is  a  gold  mine  of  data  and  references,  citing  both  recent  molecular  and  morphological 

studies.  Combined  with  Cronquist's  Integrated  System,  it  provides  a  commanding  window 
into  the  comparative  literature  on  angiosperms. 

It  summarizes  many  new  insights  into  genomics,  morphogenetics,  and  the  regulation  of  gene 

expression.  In  short,  it  is  a  great  resource  for  keeping  up-to-date. 
Why  1  hate  lovmg  Phylogenyand  Evolution  of  Angiosperms: 

I  thoroughly  disagree  with  the  philosophical  basis  of  the  authors'  conclusions.  This  philosophy 

is:  "DNA  sequence  similarity  is  the  ace  that  trumps  all."  The  last  section  of  each  character- 

ized taxonomic  group  is  devoted  to  a  discussion  of  "Character  Evolution."  Likewise,  the  last 
four  chapters  examine  general  trends  across  angiosperms.  In  these  discussions,  every  mor- 

phological character  that  is  discussed  is  evaluated  for  homology  by  its  distribution  on  the 

molecular  cladogram-no  exceptions.  Am  1  uneducated  or  simply  prudent  enough  not  tojump 
on  this  latest  bandwagon?  Is  one  to  believe  that  a  sample  of  three  genes  (two  of  which  are 

plastid  metabolic  genes)  adequately  sample  the  genome  of  angiosperms?  Even  for  the 

subclades  based  on  as  many  as  seven  genes,  is  that  an  adequate  sample?  Given  how  little  is 

known  about  gene  regulation,  expression  of  phenotype,  and  interaction  of  the  genome  with 

the  proteonome  (especially  that  carried  through  the  egg  cell),  such  sweeping  conclusions  are 

premature,  at  best,  and  potentially  disruptive  and  destabilizing  to  systematics.  Indeed,  the 
DNA  is  information  that  contains  messages  m  much  the  same  way  that  language  composed 

of  symbols  does.  Is  not  the  basing  of  our  classification  on  the  comparisons  of  nucleotide 

matches  much  the  same  as  saying  we  have  translated  a  message  by  simply  analyzing  the 

occurrence  frequency  of  letters  in  the  message? 

So  what  should  a  classically  trained  botanist  do  with  this  book?  Obtain  a  copy;  use  it  to  keep  up-to- 
date  with  this  bandwagon  and  perhaps  launch  your  own  research  projects.  Refer  to  it  often  as  you 

read  molecular  or  other  systematic  papers.  Use  it  to  memorize  the  APG  classification  to  be  conver- 
sant with  molecular  systematists. 

1  can  imagine  that  others  may  hate  to  love  this  book  lor  other  reasons.  What  if  you  are  a  mo- 
lecular biologist  with  limited  background  in  morphology?  Obtain  a  copy  smugly  agreeing  with  the 

APG  classification.  Then,  force  yourself  to  learn  the  morphology  so  skillfully  introduced  in  the  book. 
Could  it  be  that  the  authors,  too,  will  come  to  hate  to  love  their  own  book?  On  page  19  they  say, 

"A  new  paradigm  is  needed  to  promote  further  progress  in  seed  plant  relationships  m  general  and 
angiosperm  origins  in  particular  Given  the  direction  that  the  molecular  and  genetic  data  are  taking 

us,  this  new  paradigm  may  be  much  more  radical  than  even  the  authors  suppose. 

Why  will  you  hate  loving  Phylogenyand  Evolution  ojAngiospermsl—Roger  W.  Sanders.  Research 

Associate,  Botanical  Research  Institute  ojTexas,  509  Pecan  Street,  Fort  Worth,  TX  76102-4060,  US.A., 
rsanders@hrit.org. 
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sida,  contributions  to  botany 
Source  oj current  research  in  classical  and  modern 

systematic  botany  for  readers  throughout  the  world. 

...bringing  out  the  best  in  botanical  science  for  plant  conservation  and  education 

TO  all  authors,  we  thank  you  for  choosing  Sida,  Contributions  to  Botany  as 

your  forum  to  disseminate  information  and  knowledge  gained  by  scien- 

tific inquiry  Volume  21  is  the  largest  volume  of  Sida  ever  published.  Sida  is  pub- 

hshed  twice  a  year.  Volume  21  has  2511  pages,  290  authors,  224  published  con- 
tributions, and  includes  237  new  names  and  new  combinations.  Published 

papers  are  available  online  in  Adobe  Acrobat  format  (PDF  files);  the  PDF  files 

are  true  representations  of  the  hard  copy  of  Sida  <http://www.hnt.org/sida/ 
SCBCurIssue.htm>. 

A  word  of  thanks  to  the  298  individuals  acknowledged  on  pages  2469- 

2470,  who  generously  supported  Sida  through  their  time  and  expertise  in  re- 
viewing 227  manuscripts  submitted  for  volume  21.  All  manuscript  submissions 

are  peer-reviewed  by  distinguished  reviewers;  your  support  is  deeply  appreci- 
ated. If  by  chance  you  reviewed  a  manuscript  and  your  name  was  left  out,  the 

error  rests  solely  on  the  shoulders  of  this  editor  and  1  truly  apologize.  Please 

bring  any  omissions  to  my  attention. 

Below  are  the  dates  of  publication  for  each  of  the  four  issues  of  volume  21, 

subscriptions  for  calendar  year  2006,  and  distribution  of  Sida.  We  also  bring  to 

your  attention  (see  page  2468)  the  Mary  M.  Hennen  Scientific  Publications  En- 

dowment, established  to  provide  support  to  the  future  of  BRlT's  scientific  publi- 
cation program  (Sida,  Contributions  to  Botany  and  Sida,  Botanical  Miscellany). 

The  index  to  volume  21  (2004-2005  follows  and  the  issue  concludes  with  a 

printed  copy  of  the  current  guidelines  to  contributors.  The  online  version  is  at 

http://www.brit.org/sida/SubmitPaper.htm. 

We  thank  all  authors,  reviewers,  subscribers  (individuals,  institutions,  or- 
ganizations), and  readers  for  your  continued  interest  and  support.  It  is  our  plan 

to  continue  bringing  you  the  best  sources  of  current  research  in  classical  and 

modern  systematics  with  your  continued  support.  Wishing  you  the  best  in  2006 

and  beyond.-Barney  Lipscomb  (BRIT),  Editor;  John  W.  Thieret  (NKU),  Associ- 
ate Editor;  and  Felix  Llamas  (LEB),  Contributing  Spanish  Editor 

Dates  of  publication 

21(1),  pp.  1-510;  20  August  2004 

21(2),  pp.  511-1248:  28  December  2004 

21(3),  pp.  1249-1954:  5  August  2005 

21(4),  pp.  1955-2511:  21  December  2005 
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Subscriptions  and  distribution.— SioA  is  distributed  in  over  90  countries.  There 

are  860  subscriptions,  345  domestic  and  515  foreign.  Brazil  has  the  most  sub- 
scribers (38)  outside  of  tlie  U.S.A.  Sida  is  available  through  paid  subscription  or 

scholarly  exchange.  Online  information  is  available  at  http://www.hrit.org/sida/ 
suhscriptions.htm. 

Annual  subscription  rates  for  Sida,  Contributions  to  Botany  for  2006. 
Domestic  (USA  only) 

1)  Subscribing  institutions  Cunivcrsities,  libraries,  and  otlier  institutes 
including  agents)  $75.00 

2)  Individual  personal  subscriptions  $39.00 

Outside  the  USA 

1)  Subscribing  institutions  (universities,  libraries,  and  other  institutes 
including  agents)  $85.00 

2)  Individual  personal  subscriptions  $39.00 

Mary  M.  Hennen  Scientific  Publications  Endowment  Established.— In  honor  of 

his  wile,  Mary,  BRIT  research  associate,  professor  emeritus  of  botany  at  Purdue 

University,  the  world  s  pre-eminent  authority  on  the  systematics  and  biogeog- 
raphy  of  the  rust  fungi,  Joe  Hennen  has  established  the  Mary  M.  Henner]  Scien- 

tific Publications  Endowment  to  provide  support  to  the  future  of  BRIT's  scien- 
tific publication  program  (Sida,  Contributions  to  Botany  and  Sida,  Botanical 

Misce/IcJny).Joeand  Mary  (life-science  librarian  at  Purdue  University)  have  long 
recognized  that  publication  of  scientific  botanical  information  is  an  integral 
part  of  conserving  our  natural  heritage. 

Every  gift  to  the  endowment  will  make  a  difference  for  the  future  of  Sida 

and  Sida,  Bot.  Misc.  There  are  many  different  ways  to  make  a  gift;  use  a  credit 

card,  give  a  check,  stock,  pledge,  bequest,  trust,  memorials,  employer/employee 

matching  contributions,  installments,  etc.  The  BRIT  Press  seeks  your  support 

to  ensure  innovation  and  excellence  in  preparation,  manufacture,  and  distri- 

bution ot  botanical  research  and  scientific  discoveries  for  the  twenty-first  cen- 
tury. For  more  information  about  the  BRIT  Press  or  anyone  interested  in  making 

a  contribution  to  the  Mary  M.  Hennen  Scientific  Publications  Endowment— 

which  supports  Sida  and  Sida.  Bot.  Misc.— contact  Barney  Lipscomb  at  the 
Botanical  Research  Institute  of  Texas,  509  Pecan  Street,  Fort  Worth,  Texas 

76102-4060,  U.S.A.;  817-332-7432;  barney@brit.org;  sida@brit.org. 
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Additions  and  emendations  to  The  Wild 

Orchids  of  North  America,  North  of  Mexico 
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maritimus  (Polygonaceae)  new  to  Okla- 

homa by  Bruce  W.  Hoagland  and  Amy 

BuTHOD— 21{2):1199 

Amaranthus  acanthobracteatus 
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MacRoberts,  Michael  H.MacRobfrts,Paul  A. 

Harcombe,  Warren  W.  Pruess,  I.  Sandra  Elsik, 

and  Dan  Johnson— 21  (3):1 807 
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and  parasitism  concept  during  ancient 

and  medieval  times  by  Mimai  Cosfea  and 

Francois  J. TARE^if — 21(1):369 
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TARnii,and  Vernon  L. FJarms — 21  (2):  1229 
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flora  of  Ohio  by  Rilmard  L.Gardner,  James 
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Nesom— 21(2):71 1 

Generic  placement  of  Chaptalia  hintonii 

(Asteraceae:Mutisieae)  by  Guy  LNesom — 

21(2):929 

Geocarpon  minimum  (Caryophyllaceae), 

new  to  Texas  by  Eric  L.  Keith,  Jason  R. 

SiNGHURST,  and  Stan  Cook — 21(2):1 165 

GIbasis  pellucida  (Commelinaceae),  a 

new  and  potentially  weedy  genus  and 

species  for  Texas  by  David  J.  Rosen  and 

Robert  B.Faden— 21  (3):1 931 

Herbarium  acronym  correction  for  Ipo- 

moea  seaania  (Convolvulaceae)  holo- 

type:  Sida  21(3).  2005  by  Richard  Felger 

and  Daniel  R  Austin— 21  (4):2 193 

High  resolution  GIS  mapping  and  current 

status  of  the  ten  viable  populations  of 

Short's  goldenrod  (Solidago  shortii- 
Asteraceae)  in  Kentucky  by  Brent  D.Smith, 

Andrew T.DenhamJames  B.BECK,and  Patrick 

J.Calie— 21(2):1121 

History  and  eponymy  of  the  genus  name 

Amsonia  (Apocynaceae)  by  James  S.  Prin- 
GLE— 21{1):379 

Hydrocotyle  sibthorpioides  (Apiaceae) 
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new  for  Texas  and  notes  on  introduced 

species  by  Barnly  L.  Lipscomb  and  Glorge 

M.DiggsJr.— 21(4):2449 

ICBN  clarification  needed:  use  of  ranks  by 

Guy  L.  Nesom  and  Barnly  L.  Lipscomb — 

21(4):2185 

Infrageneric  classification  of  Liatris 

(Asteraceae:  Eupatorieae)  by  Guy  L. 

Nesom— 21(3):1305 

Introduced  species  in  Kansas:  floristic 

changes  and  patterns  of  collection 

based  on  an  historical  herbarium  by  Ter- 

esa M.  Woods,  Suzanne  C.  Strakosh,  Madhav 

P.  Nepai  ,  Sfeman  1 1  Chakrabarti,  Nicholas  B.  Sim- 

pson, Mark  H.  MAYfiELD,  and  Carolyn  J.  Fer- 

guson—21  (3):1 695 

Ipomoea  seaania,  a  new  species  of 

Convolvulaceaefrom  Sonora, Mexico  by 

Richard  Felger  and  Danik  F.  Ausiin  — 

21(3):1293 

Isolation  and  identification  of  fungi  asso- 

ciated with  the  rhizosphere  and 

rhizoplane  of  wild  and  cultivated  plants 

of  Pakistan  by  Siiamim  AkmiarQureshi,Viqar 

SuiiANA,  Syed  Eiiiishamui-Haque,  and  Mo- 

hammad Athar — 21(2):1019 

Juniperusashei  (Cupressaceae):phy5iog- 

nomy  and  age  structure  in  three  mature 

Texas  stands  byCAREN  Mt  Lemore,GiennC. 

Kroh,  and  John  E.  Pinder  III— 21(2):1  107 

Kathleen  M.  Peterson  by  James  L.  Reveal — 
21(2):1239 

Las  especies  de  Nototriche  (Malvaceae)  de 

Ecuador  by  Magda  Chan(  o  y  Carmen  Ulloa 

Ulloa— 21(2):693 

Lectotypification  and  a  new  combination 

in  Matelea  (Apocynaceae:  Asclep- 

iadoideae)  for  an  endemic  Hispaniolan 

vine  by  Alexander  Krings — 21(4):2081 

Lectotypification  of  Passiflora  affinis 

(Passifloraceae)  and  discussion  of  its 

geographic  range  within  the  United 

States  by  Douglas  H.  Goldman — 
21(1):275 

Mikania  buchtienii  (Asteraceae: 

Eupatorieae)  new  to  Argentina  by  Maria 

M.  Cfrana  and  Luis  Ariza-Espinar — 

21(4):2425 

Miscellaneous  chromosome  number  re- 

ports for  Poa  (Poaceae)  in  North 

America  by  Robert  J.  Soreng — 21  (4):2 1 95 

Miscellaneous  nomenclatural  changes  in 

Astereae  (Asteraceae)  by  John  C.Semple — 

21(2):759 

Morfologi'a  de  tricomas  foliares  en  especies 
de  Solanum  seccion  Acanthophora 

(Solanaceae),presentes  en  Venezuela  by 

William  A.  Granada-ChacOn  y  CARMfN  E. 

Benitezdl  Rojas— 21(3):1675 

Muscari  comosum  (Liliaceae)  new  to 

Texas  by  Lee  M.  Luckeydoo— 21  (4):2445 

Neotypification  of  Ceropegia  palustris 

and  Lyonia  maritima  (Apocynaceae: 

Asclepiadoideae)  by  Aiixander  Krings — 

21(3):1507 

Nestotusand  Toiyabea,two  new  genera 

of  Asteraceae:  Astereae  from  the  west- 

ern United  States  and  Canada  by  Roland 

R  Roberts,  Lowell  E.  Urbatsc  ei,  and  KuHr  M, 

Neubig— 21(3):1647 

New  combination  in  Conoclinium 

(Asteraceae:  Eupatorieae)  by  Thomas  F. 

Patterson— 21  (3):1 641 

New  combinations  in  Artemisia 

(Asteraceae:  Anthemideae)  by  Lfiia  M. 

Shuliz— 21(3):1637 

New  combinations  in  Eutrochium 

(Asteraceae:  Eupatorieae),  an  earlier 

name  than  Eupatoriadelphus  by  Eric  E, 

Lamoni— 21(2):901 
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New  combinations  in  Festuca  californica 

(Poaceae)  by  Stephen  J.  Darbyshire — 

21(3):1455 

New  combinations  in  Nortti  America 

Eremogone  (Caryoplnyllaceae)  by 

Ronald  L. Hartman  and  Richard  K.  Rabeler — 

21(1):237 

New  combinations  in  North  American 

Caryophyllaceae  by  J.K.  Morton — 
21(2):887 

New  combinations  in  North  American 

Caryophyllaceae  by  Ronald  L.  Hartman 

and  Richard  K.  Rabeler — 21(2):753 
New  combinations  in  North  American 

Symphyotrichum  subgenus  Astro- 

polium  (Asteraceae:  Astereae)  by  Scott 

D.Sundberg— 21(2):903 

New  combmations  in  the  genus 

Gundlachia  and  four  new  genera  of 

Astereae  (Asteraceae)  from  northern 

Mexico  and  the  southern  United  States 

by  Lowell  E.  Urbatsch  and  Roland  R  Rob- 

erts—21(1  ):243 

New  distribution  records  for  Gamochaeta 

(Asteraceae:Gnaphalieae)  in  the  United 

States  by  Guy  L  Nesqm— 21(2):1  175 

New  records  in  Pseudognaphalium 

(Asteraceae:  Gnaphalieae)  from  Ne- 

braska and  California  by  Steven  B. 

Rolesmeier  and  Guy  L.  Nesom — 21  (2):1  205 

New  records  of  Erigeron  (Asteraceae: 

Astereae)  for  Nevada  by  Guv  L.  Nesom — 

21(1):473 

New  records  of  pteridophytes  for  the  flora 

of  Peru  by  Alan  R.  Smith,  Blanca  LeOn,  Hanna 

TuoMiSTO,  Henk  van  der  Weree,  Robbin  C. 

Moran,  Marcus  Lehnert,  and  Michael 

Kessler— 21(4):2321 

New  reports  of  Eurybia  and  Aster  s.str. 

(Asteraceae:  Astereae  )  from  California, 

Idaho,  and  Wyoming  by  Luc  Brouillet — 

21(1):459 

New  species  and  new  combinations  in 

Ericameria  (Asteraceae:  Astereae)  by 

Roland  R  Roberts,  Lowell  E.  Urbatsch,  and 

John  Anderson — 21  (3):1 557 

New  species  of  Gamochaeta  (Asteraceae: 

Gnaphalieae)  from  the  eastern  United 

States  and  comments  on  similar  species 

byGuYLNESOM— 21(2):717 
New  taxa  and  new  combinations  in  North 

American  Cirsium  (Asteraceae: 

Cardueae)  by  David  J.  Keil— 21  {1  ):207 

Nomenclature  and  typification  in  the  ge- 

nus Usnea  (lichenized  ascomycetes) — 

IV  Usnea  stuppea  &  Usnea  substerilis 

by  James  C.Lendemer  and  IsabelleI.Tavares — 

21(2):637 

Nomenclature  and  typification  in  the  ge- 

nus Usnea  (lichenized  ascomycetes) — 

III.  Usnea  alata  &  Usnea  sulcata  by  James 

C,  Lendemer  and  Isabelle  I,  Tavares — 

21(2):643 

Nomenclature  of  Ipomoea  arborescens 

(Convolvulaceae)  in  Sonora,  Mexico  by 

Daniel  R  Austin,  Richard  Felger,  and  Thomas 

R.VanDevender— 21(3):1283 

Nomenclature  of  the  Virginia-bluebell, 
Mertensia  virginica  (Boraginaceae)  by 

James  S.  Pringle — 21  (2):767 

Notes  on  "coffee"  from  the  Kentucky 
coffeetree  (Gymnocladus  dioicus, 

Fabaceae)  by  John  R  Spaeth  and  John  W. 

Thieret— 21(1):345 

Notes  on  Libertia  (lridaceae:Sisyrinchieae) 

in  South  America  by  Peter  Goldblatt  and 

MarcelaCelis— 21(4):2105 

Notes  on  Louisiana  botany  and  botanists, 

1718-1975  by  Joseph  A.  Ewan— 

21(4):2275 
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Notes  on  North  American  arctic  and  bo- 

real species  of  Erigeron  (Asteraceae: 

Astereae)  by  Guy  L.  Nfsom  and  David  F. 

Murray— 21(1  ):41 

Notes  on  the  distribution  and  nomencla- 

ture of  North  American  Gentianopsis 

(Gentianaceae)  by  James  S.  Pringle — 
21{2):525 

Notes  on  the  distribution  of 

Pseudognaphalium  luteoalbum 

(Asteraceae:  Gnaphalieae)  by  Guy  L. 

NihOM— 21(1):463 

Notes  on  the  Matelea  bayatensis- 

correllii-tigrina  complex  (Apocy- 

naceae:  Asclepiadoideae:  Gonolobinae) 

in  the  Greater  Antilles  and  Bahamas  by 

Alexanl:ilr  Krings — 21  (3):1  525 

Notes  on  typification  in  Pluchea 

(Asteraceae:Plucheae)  by  Guy  LNesom — 
21(1  ):59 

Noteworthy  collections  of  Cyperus 

drummondii  (Cyperaceae)  from  Texas 

by  DavipJ.Rosfn— 21(1):495 

Osmorhiza  bipatriata  (Apiaceae)  inTexas: 

taxonomic  status  and  conservation  con- 

siderations by  JiiN  Wfn,  Porter  R  Lowry  II, 

and  James  CZECH— 21(1  ):501 

Palaeoanthella  huangii  gen  and  sp.nov., 

an  Early  Cretaceous  flower  (Angio- 

spermae)  in  Burmese  amber  by  Georg[ 

PoiNAR  Jk.  and  Kinion  L.  C[(amber5  — 

21(4):2087 

Panphalea  heterophylla  (Compostae: 

Mutisioideae:Nassauvieae),a  genus  and 

species  new  for  the  flora  of  North 

America  by  John  F.  Pruski — 21  (2):  1225 

Pappus  variation  in  North  American  asters. 

I.  Double,  triple  and  quadruple  pappus 

in  Symphyotrichum  and  related  aster 

genera  (Asteraceae:  Astereae)  by  John  C. 

Sempi.e  and  Jennieer  L.A.  Hooe^ — 21  (4):21 41 

Phalaris  arundinacea  (Poaceae:  Aveneae) 

a  species  new  to  Texas  and  a  key  to 

Phalaris  inTexas  by  Stepeian  L. Hatch, Dale 

A.KRusE.and  Jennifer  Pihhar— 21  (1):487 

Pharus  primuncinatus  (Poacae: 

Pharoideae:  Phareae)  from  Dominican 

amber  by  George  Poinar  Jr.  and  Emmet  J. 

Jljdziewicz— 21(4):2095 

Pinguicula  vulgaris  (Lentibulariaceae) 

and  its  uses  in  Norway  by  Torbjorn  Alm — 

21(4):2249 

Polyphyly  of  the  genus  Echites  (Apocy- 

naceae:  Apocynoideae:  Echiteae):  evi- 

dence based  on  a  morphological  cladis- 

tic  analysis  by  Justin  K.  Williams — 

21(1):117 

Potential  biological  control  of  Lantana 

camara  in  the  Galapagos  using  the  rust 

Puccinia  lantanae  by  Jorgl  Luis  RenterIa 

B.and  Carol  Eluson— 21(2):1009 

Pseudognaphalium  canescens 

(Asteraceae:  Gnaphalieae)  and  putative 

relatives  in  western  North  America  by 

GuyL.Nesom— 21{2):781 

Pseudostellaria  oxyphylla  (Caryop- 

hyllaceae),  a  long  overlooked  species 

from  northern  Idaho  by  Ronald  L.  Hart- 

man  and  Richard  K.  Rabeler — 21  (1  ):1  75 

Ptilagrostis  luquensis  (Poaceae: 

Pooideae:Stipeae:Stipinae),  a  new  spe- 

cies from  China  by  Paul  M.  Peterson,  Rob- 

ert J.  Soreng,  and  Zhen-Lan  Wu  — 

21(3):1355 

Quercusmontana  (Fagaceae),new  to  Mis- 

souri by  Marian  Smith  and  Nancy  Parker — 

21(3):I921 

Ranunculus  ficaria  (Ranunculaceae),new 

to  North  Carolina  and  an  updated  key 

to  Carolina  congeners  by  Alexander 
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INDEX 2479 

Krings,  Alan  S.  Weakley,  Joseph  C.  Neal,  and 

Edward  C.  Swab — 21  (4):2429 

Recognition  of  Phragmites  australis 

subsp.  americanus  (Poaceae: 

Arundinoideae)  in  North  America:  evi- 

dence from  morphological  and  genetic 

analyses  by  Kristin  Saltonstall,  Paul  M. 

Peterson, and  RobertJ.Soreng — 21  (2):683 

Rediscovery  of  Ponthieva  brittoniae 

(Orchidaceae)  in  Everglades  National 

Park  by  Jimi  L.Sadll,  Steven  W.Woodmansee, 

George  D.Gann, and  Thomas  V.Armentano — 

21(3):1917 

Reference  conditions  of  the  Red  River 

floodplain  and  upland,  Caddo  Parish, 

Louisiana  by  Michael  H.  MacRoberts  and 

Barbara  R,  MacRoberts— 21  (3):1  793 

Reflections  on  the  taxonomy  and  distribu- 

tion of  medicinal  flowers  of  Pakistan  by 

Mohammad  Athar  and  M.  Akmal  Siddiqi — 

21(1):357 

Reflections  on  William  Chambers  Coker, 

passionate  botanist  by  Mary  Coker 

JosuN— 21(2):977 

Relationships  between  plant  folklore  and 

antitumor  activity:  an  historical  review 

by  Richard  W.  Spjut— 21  (4):2205 

Response  to  "The  Gerbera  complex 
(Asteraceae:Mutisieae):to  split  or  not  to 

split"byLiliana  Katinas  byGuYl.NESOM — 
21(2):941 

Resurrection  of  a  little-known  species  of 
Oenothera  sect  Oenothera  in  north 

eastern    Mexico    (tribe    Onagreae: 

Onagraceae)  by  Warren  L.Wagner — 
21(2):651 

Revision  of  Fevillea  (Cucurbitaceae: 

Zanonieae)  by  George  L.  Robinson  and  Ri- 

chard RWunderun — 21(4):1971 

Revision  of  Lobelia  sect.  Homochilus 

(Campanulaceae:  Lobelioideae)  by  Tho- 
mas G.  Lammers — 21(2):591 

Revision  of  Siolmatra  (Cucurbitaceae: 

Zanonieae)  by  George  L.  Robinson  and  Ri- 

chard RWunderun — 21(4):1961 

Ruppia  cirrhosa  (Ruppiaceae)  in  north 

central  Texas  by  Tiffany  L.  Morgan  and 

Walter  C.  Holmes— 21  (1  ):499 

Sarracenia  purpurea  (Sarraceniaceae)  in 

Louisiana  by  Michael  H.  MacRoberts  and 

Barbara  R.MacRoberts— 21  (2):1 149 

Sawtooth  oak  (Quercus  acutissima, 

Fagaceae)  in  North  America  by  Alan  T. 

Whittemore— 21(1):447 

Schoenoplectus  hallii  (Cyperaceae),  a 

globally  threatened  species  new  for 

Texas  by  Robert  J.  O'Kennon  and  Caren 
McLemore— 21(2):1201 

Seed  and  capsule  characters  in 

Arcytophyllum,  Bouvardia,  and 

Manettia  (Rubiaceae),with  notes  on  A. 

serpyllaceum  by  Edward  E.Terrell  and 

Harold  Robinson — 21  (2):91 1 

Silene  conoidea  (Caryophyllaceae)  new 

to  Texas  by  Monique  Dubrule  Rrro — 

21{1):493 

Soil  and  ecological  features  of  Hexalectris 

(Orchidaceae)  sites  by  Annie  B,  Collins, 

James  E.  Varnum,  and  Margaret  Brown- 

Marsden— 21(3):1879 

Solanum  viarum  (Solanaceae) — Tropical 

Soda-Apple — confirmed  from  Texas  by 

Monique  Dubrulf  Reed,Mary  KETCHERSiD,and 

Richard  L.Thompson — 21(2):1 171 

Solidago  sect  Ptarmicoidei,  a  new  com- 

bination to  replace  a  "rankless"  name 
used  byTorrey  and  A.Gray  (Asteraceae: 

Astereae)  by  John  C.SEMPLEand  Kanchi  N. 

Gandhi— 21(2):755 

Sporobolus  (Poaceae:  Chloridoideae: 
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Cynodonteae:  Zoysieae:  Sporobolinae) 

from  northeastern  Mexico  by  Paul  M. 

Peterson,  JtsusVAiDfs-REYNA, and  Juan  Javier 

Ort(z-Diaz— 21(2):553 

Sporobolus  coahuilensis  (Poaceae):  a 

new  record  for  the  U.S. A  from  Trans- 

Pecos, Texas  by  B.L.Turner~21(1):455 

Sporobolus  heterolepis  (Poaceae),  new 

to  Tennessee  by  Dwayne  Estes  and  Joun 

Beck— 21(3):1923 

State  records  and  other  noteworthy  collec^ 

tions  for  Kentucky  by  Ross  C.Ci  ark,  Ronald 

L.JoNLs,TiMOTHY  J.Wlckman,  Ralph  L.Thomp- 

son, John  W.  Thierei,  Kentucky  State  Nature 

Preserves  Commission,  and  Kim  Feeman — 

21(3):1909 

Staurochilus  leytensis,  a  Philippine  seg- 

regate of  Staurochilus  fasciatus 

(Orchidaceae:  Aeridinae)  by  Eric  A. 

Christenson — 21(4):2051 

Stemodia  coahuilensis  (Scrophulari 

aceae),  a  new  record  for  the  United 

States  by  B.L.Turner— 21  (3):1 935 

Studies  of  Neotropical  Compositae — 1. 

Novelties  in  Galea, Clibadium,Conyza, 

Llerasia,and  Pluchea  by  John  RPruski — 

21(4):2023 

Symphyotrlchum  pygmaeum:  transfer  of 

Eurybia  pygmaea  from  the  eurybioid 

grade  to  the  subtribe  Symphyotrichinae 

(Asteraceae:  Astereae)  by  Luc  Brouillei 

and  SuGiRTHiNi  Selliah— 21(3):1633 

Systematics  of  Dirca  (Thymelaeaceae) 

based  on  its  sequences  and  ISSR  poly- 

morphisms by  James  A.  Schrader  and  Wii  - 

HAM  R. Gravis— 21(2):  1 1 

Taxonomic  notes  on  Krigia  (Asteraceae)  by 

Kenton  L.  Chambers — 21(1):225 

Taxonomic  reevaluatlons  in  North  Ameri- 

can Erigeron  (Asteraceae:  Astereae)  by 

GuyL.  Nesom— 21(1):19 

Taxonomic    review   of   Astranthium 

integrifolium  (Asteraceae:Astereae)  by 

GuyL.  Nesom— 21(4):2015 

Taxonomic  revision  of  the  neotropical  ge- 

nus: Erithalis  (Rubiaceae:  Chiococceae) 

by  Vivian  NegrOn-Ortiz— 21  (3):1  565 

Taxonomy  of  Hymenoxys  subgenus 

Macdougalia  (Asteraceae:  Helenieae: 

Tetraneurinae)  by  Mark  W.  Bierner — 

21(2):657 

Taxonomy  of  the  Liatris  pilosa 

(graminifolia)  complex  (Asteraceae: 

Eupatorieae)  by  Guy  L.  Nesom  and  Jon  M. 

Stucky— 21(2):815 

Taxonomy  of  the  Polemoniaceae:Gilia  and 

Lathrocasis  by  Verne  Grant — 21(2):531 

Taxonomy  of  the  Symphyotrichum  (Aster) 

subulatum  group  and  Symphyotri- 

chum (Aster)  tenuifolium  (Asteraceae: 

Astereae)  by  Guy  Nfsom— 21  (4):21 25 

Taxonomy,distribution,and  medicinal  uses 

of  legume  trees  of  Pakistan  by  Moham- 

mad Athar  and  Zahoor  Ahmad — 21  {2):95 1 

The  Actin  I  intron — a  phylogenetically  in- 

formative DNA  region  in  Clematis 

(Ranunculaceae)  by  Jonathan  Slomba, 

James  Garey,  and  Frederick  B.  Essig — 

21(2):879 

The  ecology  of  Trillium  texanum 

(Trilliaceae)  on  the  Angelina  National 

Forest,Texas  by  Michael  H,  MacRoberts  and 

Barbara  R.  MacRoberts— 21  (3):  1 893 

The  floristic  ecology  of  xeric  limestone  prai- 

ries in  Kentucky,  and  a  comparison  to 

limestone  cedar  glades  and  deep-soil 

barrens  by  P.J.  Lawless,  J.M.  Baskin, and  C.C. 

Baskin— 21(2):1055 
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The  genus  Prenanthes  (Asteraceae: 

Lactuceae)  in  Texas  by  Jason  R.  Singhurst, 

Robert  J.  O'Kennon,  and  Walter  C.Holmes — 
21(1):181 

The  Gerbera  complex  (Asteraceae: 

Mutisieae):  to  split  or  not  to  split  by 

LilianaKatinas— 21(2):935 

The  Gonolobus  complex  (Apocynaceae: 

Asclepiadoideae)  in  the  southeastern 

United  States  by  Alexander  Krings  and 

(Jenny)  Qiu-yun  Xiang — 21(1):103 

The  occurrence  of  Cerastium  pumilum 

(Caryophyllaceae)  in  Oklahoma  by  Bruce 

W,  HoAGLAND,  Amy  Buthod,  and  Gloria 

Caddell— 21(4):2439 

The  Post  Oak  Savanna  ecoregion:a  floristic 

assessment  of  its  uniqueness  by  Michael 

H.MAcRoBERTsand  Barbara  R.MacRoberts — 

21(1):399 

The  rediscovery  of  the  South  American 

Hybanthus  parviflorus  (Violaceae)  in 

North  America  by  B.  Eugene  Wofford, 

Juliana  de  Paula-Souza,  Alan  S.  Weakley, and 

Thomas  E.  Govus— 21  (2):1 209 

The  vascular  flora  of  Giles  County, Tennes^ 

see  by  Dwayne  Estes — 21(4):2343 

The  vascular  flora  of  Montgomery  County, 
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165, 379;21(3):1507,1515, 1519,1525, 

1535, 1549;21(4):2053,2081 

Araliaceae— 21(2):993 

Arctium  minus— 21(2):121  7 

Arcytophyllum— 21{2):911 

serpyllaceum — 21(2):91 1 
Arecaceae— 21(3):1599 

Arenaria  lanuginosa  var.  saxosa — 
21(2):753 

Argentina— 21  (4):2425 
Aristida 

appressa— 21(4):21 17 
hitchcockiana— 21(4):21 13 

eludendae— 21(4):21 13 

Arizona— 21  (3):1  557, 1905 

Arkansas— 21  (3):1 249;  21  (4):2389 

Artemisia— 21(2):1637 

annua— 21(2):1217 

arbuscula  subsp. longiloba — 

21(3):1637 

biennis  var.  biennis— 21  (2):1 21  7 

globularia  subsp. lutea— 21  (3):1 638 

Artemisia  vulgaris  var.  vulgaris — 

21(2):1217 

Arundinoideae— 21  (2):683 
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Asclepiadoideae— 21  (1 ):  1 03;21  (3):1 507, 
1515,1519,1525 

Ascomycota— 21(3):1939 

Aster— 21(1  ):459 

alpinus  subsp.  vierhapperi — 21  (1):460 

Asteraceae— 21  (1  ):1 9, 41 ,  59, 1 81 , 1 93, 
207, 221 ,  225,  243,  259, 267,  289, 459, 

463, 473;  21  (2):657, 665, 673,  705,  711, 

71  5,  71  7,  755,  759,  767, 777,  781 ,  81  5, 

827, 889, 901 ,  903, 929, 935, 941 , 1 1  2 1 , 

1175,1205,1215;21(3):1305,1323, 

1471,1557,1615,1633,1637,1641, 

1 643, 1 645, 1 647, 1 937;  21  {4):201 5, 2093 

Astereae— 21  (1  ):1 9,41 ,  221 ,  243,459, 473; 
21  (2):665, 673,  705,  755,  759, 827, 889, 

903;  21  (3):1 471, 1557, 1615, 1633, 1647 

Astranthium 

ciliatum     21{4):2016 

integrifolium— 21{4):2015 

Astropolium— 21{2):903 

Atlantic  Coast— 21  (2):743 

Aulonemia  nitida— 21(3):1263 

Aveneae— 21(1):487 

Aveninae— 21(3):1419 
Baccharis 

pulchella— 21(2):709 

subsculpta— 21(2):705 

Bahamas— 21(3):1 525 

Bahia,  Brazil— 21  (3):1 727 

Bambuseae— 21(3):1263 

Bambusoideae— 21(1):93;21(3):1263 

Baygall— 21(1):419 
Bidens 

bipinnata— 21(2):1217 

frondosa— 21(2):1217 

pilosa— 21(2):1217 

polylepis— 21(2):1217 

Big  Thicket  National  Preserve — 
21(3):1807 

Bolivia— 21(1):165 

Boraginaceae — 21  (2):771 
Boreal— 21(1  ):41 

Bouvardia— 21(2):911 

Brazil— 21  (3):1465, 1727 

British  Columbia— 21(2):665 
Bromus21(4):1997 

hallii— 21(4):2004 

orcuttianus— 21  (4):2006 

Burmese  amber — 21(4):2087 

Cacti— 21  {3):1 665 

Caddo  Parish  (Louisiana)— 21  (3):1  793 

Calamagrostis 

coahuilensis—21{l):31 1,312 

divaricata— 21(1  ):31 1,315 

Calea— 21(4):2023 

mediterranea— 21  (4):2024 

triantha     21(4):2027 

California— 21(1):193,259,459; 

21(2):673,715,  1205;21(3):1615 

Calotis  cuneifolia— 21  (2):1 2 1 7 

Calycadenia— 21(1):259 

micrantha— 21(1):261 

Calyptranthes— 21(4):1955 

glandulosa— 21(4):1955 

ishoaquinicca— 21  (4):1 957 

Camp  Butner  (North  Carolina) — 
21(2):1131 

Campanulaceae — 21  (2):591 
Canada— 21  (1  ):65;21  (2):1 229; 

21(3):1647 

Canadanthus— 21(4):2141 

Cardueae— 21(1):207;21(3):1645 

Carduus  pycnocephalus — 21(2):1217 
Carthamus  baeticus — 21(2):1217 

Caryophyllaceae— 21(1  ):1 75,237,493; 
21(2):753,887,  1165;21(3):1669; 

21(4):2439 
Centaurea 

americana — 21(2):1218 
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melitensi— 21(2):1218 

solstitialis— 21(2):1218 

Centaurium-  21(1):87 

blumbergianum — 21(1):87 

Central  America— 21(2):591 
Cerastium 

pumilum— 21(4):2439  (record) 

velutinum  var.villosissimum — 

21(2):887 

Ceratostema 

oyacachiensis     21  (3):1 271 

pendens     21  (3):1 272 

pubescens     21(3):1275 

Ceropegia  palustris — 21(3):1507 

Chaetopappa  asteroids  var.  asteroides — 

21(2):1218 

Chaptalia  hintonii— 21(2):929 

Chevreuiia  sarmentosa — 21(2):1218 

Chihuahuana     21(1):245 

purpusii     21(1):246 

China— 21(2):993;21(3):1355 

Chiococceae— 21(3):1565 

Chloridoideae---21  (2):553;  21  (3):1  363 

Chorioactts  geaster— 21{3):1939 

Chromosome  numbers — 21(3):1657, 

1663, 1665,  1669;  21  (4):2 195 

Chrysothamnus— 21(3):1615 

scopulorum— 21  (3):1626 

var.  canonis— 21  (3):1 627 

stylosus     21(3):1627 

Cirsium— 21(1):207 
arizonicum 

var.  bipinnatum — 21(1):209 

var.  chellyense— 21  (1  ):209 

var.  rothrockii     21  (1  ):21 0 

var,  tenuisectum     21(1  ):210 

clavatum 

var  americanum     21(1  ):21 1 

var  osterhoutii     21(1):212 

cymosum  var. canovirens — 21(1):212 

eatonii— 21(3):1645 

var  clokeyi     21(1):212 

var.eriocephalum— 21  (1  ):21 2, 

21(3):1645 

var  hesperium     21(1):212 

var.peckii     21(1):212 

var.viperinum     21(1):212 
edule 

var.  macounii     21(1):213 

var  wenatchense     21  (1  ):21 3 

horridulum  var.  megacanthum — 

21(1):214 

inamoenum — 21(1):214 

vardavisii     21(1):214 

occidentale  var.  lucianum — 21(1):214 

ochrocenlrum  var.  martini! — 

21(1):215 

pulcherrimum  var.  aridum — 21(1):215 
scariosum 

var  americanum — 21  (1  ):21 5 

var.citrinum— 21(1):215 

var.  coloradense — 21  (1  ):21 5 

var.  congdonii — 21(1):215 
var.  robustum     21  (1  ):21 5 

var  toiyabense     21  (1  ):21 6 

Citharexylum— 21(2):547 
danlrae     21(2):548 

ClarkCounty  (Illinois)— 21(3):1861 

Clematis— 21(2):861, 879 

brachiata— 21(2):865 

burgensis— 21(2):867 

chrysocarpa — 21  (2):867 

dolichopoda~-21(2):868 

grandiflora— 21(2):867 

hirsuta— 21(2):868 

longicauda— 21(2):870 

sigensis— 21(2):871 

simensis— 21(2):870 

uhehensis— 21(2):871 

villosa— 21(2):871 
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viridiflora— 21(2):872 

weiwitschii— 21{2):872 

Clibadium— 21(4):2023 

arriagadae— 21  (4):2029 

Clitoria  mariana— 21(1):507 

Coahuila,Mexico— 21(1):1,11 

Coker, William  Chambers— 21(2):977 

Collin  Countyjexas— 21(3):1939 

Commelinaceae — 21  (3):  1931 

Compositae— 21(1  ):287, 1225 

Conoclinium— 21(2):1641 

Cutis,  Peter— 21  (2):963 

Dichanthelium  scoparium — 21(1):465 

Diospyros  torresii— 21  (4):2046 

Dirca— 21(2):511 

mexicana — 21{2):51 1 

occidentalis— 21{2):511 

palustns— 21(2):511 

Disterigma  bracteatum— 21(3):1279 

Dittrichia  graveolens— 21(2):1218 

Dominican  amber — 21(4):2095 

Dracopis  amplexicaulis — 21  (2):  121 8 

Duncan,Wilbur  Howard  (1910-2005)— 
21(3):1941 

Dyssodia  papposa— 21(2):1218 
Echinochloa 

colona— 21(4):2171 

colonum— 21(4):2171 

Echiteae— 21(1):117, 159 

Echites— 21(1):117, 133 

Ecuador— 21  (1  ):1 59;21  (2):693; 

21(3):1269;21(4):1955 

Eleocharis  mutata— 21(2):1 153 
Eleutherococcus 

brachypus— 21(2):993 

scheuchzeri — 21(2):791 

senticosus— 21(2):993 

Emilia  fosbergii— 21  {3):1 937 

Eragrostideae— 21  (3):1 363 

Eragrostidinae— 21(3):1363 

Eragrostis— 21(3):1363 

barrelieri— 21(3):1371 

capillaries— 21(3):1 374 
cilianensis— 21(3):1374 

ciliaris— 21(3):1378 

curtipedicellata— 21(3):1378 
curvula— 21(3):1381 

elliottii— 21(3):1383 

erosa— 21(3):1385 

hirsuta— 21(3):1387 

hirta— 21(3):1389 

hypnoides— 21(3):1390 
intermedia— 21  (3):1 392 

lehmanniana — 21(3):1396 

lugens— 21(3):1397 
mexicana — 21  (3):1398 

obtusiflora— 21(3):1399 

palmeri— 21(3):1402 

pectinacea— 21(3):1403 

pilosa— 21(3):1406 

reptans— 21{3):1407 
secundiflora— 21(3):1409 

sessilispica— 21(3):1410 

silveana— 21(3):1412 

spectabiiis— 21(3):1413 

spicata— 21(3):1414 

superba— 21(3):1415 

Eremogone — 21  (1):237 

capillaris  var.americana — 21{1):239 

congesta 

var.  cephaloidea — 21  {1  ):239 

var.  charlestonensis — 21  (1  ):239 

var  crassula — 21  (1  ):239 

var  glandulifera     21(1  ):239 

var  prolifera— 21(1  ):239 

var.  simulans— 21(1  ):239 

var.  subcongesta — 21  (1  ):239 

var.  suffrutescens — 21  (1  ):239 

var.  wheelerensis — 21  (1  ):240 

eastwoodiae  var.  adenophora — 
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21(1):240 

ferrisiae~21(2):754 

franklinii— 21(1):240 

var  thompsonii —21  (1  ):240 
kingii 

var  plateauensis     21  (1  ):240 

var  rosea     21(1  ):240 

macradenia 

var.  arcuifolia     21  (1  ):240 

var.ferrisiae     21(1):240 

var.  kuschei     21  (1  ):240 

Ericaceae— 21  (3):1 269, 1607 

Ericameria— 21(3):1557 

arizonica— 21(3):1558 

linearis     21(3):1560 

winwardii     21(3):1562 

Erigeror^— 21  (1  ):1 9, 41 ,  473;  21  (2):673 

acris  var.  kamtschaticus — 21  (1  ):37 

breweri— 21(1):20 

cavernerisis — 21(1):30 

clokeyi  var.  pinzllae — 21  (1  ):28 

davisii— 21(1):22 

decumber^s — 21(1):21 

denalii— 21(1):51 

engelmannii — 21(1):22 

foliosus— 21(1):19-39 

glacialis— 21(2):665 
varhirsutus     21(2):671 

grandiflorus — 21(1):43 
greenei     21(1):28 

hultenii- -21(1):41-57 

klamathensis     21(1):20 

koraginensis — 21(1):46 

lackschewitzii— 21(1):34 

maniopotamicus — 21  (2):673 

muirii— 21(1):47 

nanus— 21(1):473 

ochroleucus— 21(1):32 

pallens— 21(1):52 

parryi— 21(1):34 

peregrinus— 21(2):665 

poliospermus  vardisciformis — 
21(1):24 

porsildii     21(1):44 

pupuratus — 21(1):51 
radicatus— 21(1):32 

robustior     21(1):21 

sparsifolius — 21{1):26 

tracyi— 21(1):36 
uncialis— 21(1):30 

var.  conjugans — 21  (1  ):30 

utahensis — 21(1):26 

yukonensis— 21(1):24,49 

Eriocaulaceae---21(2):625 

Eriocaulon— 21(2):625 

anshiense     21(2):626 

kanarense     21  (2):628 

konkanense— 21  (2):630 

Eriocephalun-v-2 1(3):  1645 
Eriophorum 

chamissonis — 21  (2):795 

xmedium  subsp.  album — 21  (2):807 

xnnedium  subsp. medium — 21(2):801 

russeolum  --21(2):791 

subsp.  leiocarpum — 21  (2):804 

subsp.  russeolum— 21  (2):800 
scheuchzeri 

subsp.  arcticum — 21  (2):81 0 

subsp,  scheuchzeri— 21  (2):809 
Erithalis— 21(3):1565 

angustifolia— 21(3):1582 
diffusa— 21  (3):1 584 

fruticosa— 21(3):1584 

harrisii— 21(3):1588 

odorifera- 21(3):1589 

guadrangularis — 2 1(3):  1591 
salmeoides  -21(3):1592 

vacciniifolia— 21(3):1593 

Ethnobotany— 21  (1  ):321 ,  345, 357, 369; 

21  (4):2205,  2243,  2249 
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Eugenia  inversa — 21(3):1465 

Eupatoriadelphus— 21(2):901 

Eupatorieae— 21  {2):81 5,901  ;21(3):1 305, 
1323,1641 

Eupatorium  dubium — 21(2):1218 

Euphorbiaceae — 21(1):79 

Eurybia— 21(1):459;21(2):889 

merita— 21(1):459 

pygmaea — 2 1(3):  1633 

Eurybioid— 21(3):1633 

Eutrochium— 21{2):901 

dubium— 21  (2):901 

fistulosum— 21(2):901 

maculatum— 21(2):902 

var  bruneri— 21(2):902 

var  foliosum— 21{2):902 

purpureum — 21  (2):902 

var  holzingeri-"21(2):902 

steelei— 21(2):902 
Evax 

multicauiis— 21(2):1218 

prolifera— 21(2):1219 

Everglades  National  Parl<— 21(3):1917 

Exploration— 21  (2):963 

Fabaceae— 21(1):345 

Facelisretusa— 21(2):1219 

Fagaceae— 21  (1  ):447;  21  (3):1 92 1 

Festuca  californica— 21(3):1455 

subsp  hitchcockiana — 21  (3):1461 

subsp  parishii— 21(3):1461 

Fevillea— 21(4):1971 

subgenus  Anisosperma — 21(4):1993 
bahiensis— 21(4):1977 

cordifolia— 21(4):1979 

moorei— 21(4):1984 

passiflora— 21(4):1993 

pedatifolia— 21(4):1985 

pergamentacea — 21  (4): 
trilobata— 21(4):1990 

Flaveria  trinervia— 21(2):1219 

Florida— 21{2):879, 1081;21(3):1917 
Foresteronia 

affinis— 21(1):168 

australis— 21(1):168 

graciloides— 21(1):168 

Fort  Polk  (Louisiana)— 21  (1):41 9 

Fungi— 21(2):1019 

Gaiilardia  pulchella  var.drunnmondii — 
21(2):1219 

Galactophora 

angustifolia— 21  (4):2060 

calycina— 21{1):169 
colellana— 21(4):2062 

crassifolia— 21(4):2064 

pulchella— 21  {4):2069 

pumila— 21(4):2071 

schomburgkiana — 21  (4):2073 

Galapagos— 21  (2):1 009 
Gamochaeta— 21(2):717, 1175 

americana — 21(2):736 

antillana— 21  (2):11 79, 11 84, 1 21 9 

argentina— 21(2):1219 

argyrinea     21(2):718, 1182 

chionesthes— 21(2):725, 1 183 

claviceps-~21(2):1180, 1184, 1219 

coarctata— 21  (2):  711, 734, 1181,1183 

pensylvanica— 21  {2):1 1 83, 1 21 9 

purpurea— 21  (2):729, 1182 

simplicicaulis—21(2):l  183, 1219 

sphacilata— 21(2):1182 

spicata— 21(2):711 

stachydifolia— 21  (2):1 180,1 184 

stagnalis—21(2):l  177, 1184 
ustulata— 21(2):724, 1182 

Gentianaceae— 21  (1  ):87, 525;  21  (3):1 249 

Gentianopsis — 21  (2):525 

detonsa  subsp.  nesophila — 21  (2):527 

virgata  subsp. macounii — 21(2):529 

Geocarpon  minimum — 21(2):1 165 
Gerbera— 21(2):935,941 
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Gibasispellucida— 21(3):1931 

Giles  County  (Tennessee) — 21  (4):2343 

Gilia— 21(1):531 

castellanosii     21(2):539 

humillima     21(2):540 

latimerii— 21(2):537 

Glandularia— 21(3):1657 

Glomeruliflorae— 21(1):221 

Gnaphalieae— 21(l):463;21{2):7n,717, 
767,777,781,1175,1205 

Gnaphalium  spicatunn — 21(2):712 

Gonolobinae— 21(3):1525 

Gonolobus— 21(1):103 

Graphephorum— 21(3):1419 

melicoides~21(3):1423 

wolfii— 21(3):1425 

Greater  Antilles— 21(3):1525 

Greene  County  (Pennsylvania) — 
21(3):1829 

Grindelia  lanceolata  var.  lanceolata — 

21(2):1219 

Guarea  subsessilifolia     21  (4):2040 

Gundlachia— 21(1):243,246 
diffusa     21(1  ):249 

riskindii     21(1):249 

triantha~21(l):248 

truncate     21(1  ):250 

Gutierrezia 

sarothrae— 21(2):1219 

texana  var.  texana— 21(2):1219 

Guyana— 21(3):1 263 

Gymnocladus  dioicus — 21(1):345 

Hardin  County  (Texas)— 21  (3):1 807 

Helenieae— 21(2):657 
Helenium 

amarum  var.  badium — 21(2):1219 

elegans  var.  elegans—  21  (2):1 220 

nnicrocephalum  var.  n-iicrocepiialum — 
21(2):1220 

Helianthus  annuus— 21(2):1220 

Heliomeris  multiflora  var.  multiflora — 

21(2):1220 

Herrickia— 21(2):889,897 

liorrida— 21(2):897 

glauca     21{2):897 

var.pulchra     21(2):897 

kingii     21(2):898 

var  barnebyana     21  (2):898 

wasatchensis— 21  (2):897 

Heterotheca  subaxillaris  subsp. 

latifolia     21(2):759 

Hexalectns— 21(3):1879 

spicata— 21(3):1879 
warnockii— 21(3):1879 

Himatanthus  sucuuba — 21(1):171 

Hispaniola— 21(4):2081 

Homochilus— 21(2):591 

Hybanthus  parvifiorus- 21  (2):1 209 

Hydrocotyle  sibthorpioides — 21(4):2449 
(record) 

Hynnenoxys — 21  (2):657 

bigelovii— 21(2):659 

subg.  Macdougalia— 21  (2):659 
odorata— 21(2):1220 

Hypochaeris 
brasiliensis  var.  tweedei — 21(2):1220 

glabra— 21(2):1220 
ICBN  Clarification— 21(4):21  85 

Idaho— 21(1):175, 459 

Illinois— 21(3):1861 

India— 21(1  ):93;  21  (2):625 

Interior  Highlands  (U.S.A.)— 21(3):1 781 

Introduced  species  (Texas) — 21(4):2449 

Inula  bifrons— 21(4):2032 

Ipomoea 
arborescens— 21(3):1283 

var.pachylutea— 21(3):1287 
seaania     21(3):1293, 1296; 

21(4):2193 

Iridaceae— 21(4):2105 
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Iva 

annua--21(2):1220 

axillaris— 21(2):1220 

xanthifolia— 21(2):1220 

Juniperus  ashei — 21(2):1 107 

Kansas— 21(3):1695 

Kathleen  M.Peterson  (1948-2003)— 

21(2):1239 

Kentucky— 21  (1  ):345;21  (2):1 055, 1121; 
21(3):1909 

Kentucky  Coffeetree— 21  (1  ):345 

Kisatchie  Bayou  (Louisiana)— 21(2):1 141 

Krigia— 21(1):225 

cespitosa  var,  gracilis — 21  (1  ):227 
X  shinnersiana — 21(1):230 

virginica~21(2):1220 
Lacmellea 

aculeate— 21(1):169 

arborescens — 21  (1  ):1 69 

Lactuca  graminifolia — 21(2):1220 

Lactuceae— 21{1):181,267;21(2):715 

Lamiaceae— 21  (2):679, 1 1 61 ;  21(4):21 1 9 

Lantana  camara — 21(2):1009 

Lathrocasis— 21(1):531 

Legume  trees — 21  (2):951 

Leguminosae — 21(1):507 

Lentibulariaceae— 21  (4):2249 

Leucophyllum — 21(1):1 

coahuilensis — 21  (1  ):1 

Liatns— 21(3):1305 

cokeri— 21(2):825 

series  Elegantes— 21  (3):1 31 2 

elegantula— 21(2):824 

series  Garberae — 21(3):1316 

series  Graminifoliae — 21  (3):1 31 7 

section  Graminifolium — 21  (3):1 31 5 

helleri— 21(3):1323 

series  Pauciflorae— 21(3):1315 

section  Pilifilis—21(3):1314 

pilosa— 21(2):815 

pilosa— 21(2):822 
section  Vorago     21  (3):1 3 1 2 

series  Virgatae     21  (3):1 31 6 

virgata— 21(2):824 

Libertia— 21(4):2105 

chilensis— 21(4):2110 

colombiana— 21(4):2107 

sessiliflora— 21(4):2111 

triccoca— 21(4):2111 

Lichenized  asconnycetes — 21  (2):637, 643 

Liliaceae— 21(4):2445 

Llerasia— 21(4):2023 

macrocephala     21  (4):2033 

Lobelia— 21{2):591 

aguana— 21(2):610 
decurrens — 21(2):612 

subsp.  parviflora — 21(2):616 

gliiesbreghtii — 21(2):61 1 

guerrerensis — 21(2):609 
heteroclita— 21(2):618 

laxiflora— 21(2):599 

subsp.  angustifolia — 21(2):607 
Lobelioideae— 21(2):591 

Lorandersonia— 21(3):1615, 1619 

baileyi— 21(3):1621 
linifolia     21(3):1622 

microcephala — 21  {3):1 622 

peirsonii — 21{3):1623 

pulchella~21{3):1624 
salicina— 21(3):1624 

spathulata     21(3):1625 

Loranthaceae— 21(1):97 

Louisiana— 21(1  ):41 9;  21(2):963, 1141, 

1149;21(3):1793;21(4):2275 

botanists— 21  (4):2275 

botany— 21  (4):2275 

Lyonia  maritima — 21(3):1507 

Macdougalia— 21(2):657 

Machaerantherinae— 21  (2):889 

Madre  de  Dios  (Peru)— 21(2):1 231 

SIDA  21(4):  2495. 2005 
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Malvaceae— 21  (2):693 

Mandevilla— 21(3):1549 

amazonica     21(3):1536 

colombiana     21(3):1538 

gracilis     21  (3):1 541 

hirsuta— 21(3):1553 

leptophylla— 21(3):1535, 1544 

matogrossana     21  (3):1 551 

symphitocarpa— 21(1):  170 

Manettia— 21(2):911 

Mangroves— 21  (4):2243 

Matanzas  National  Monument  (Florida)- 

21(2):1081 

Matelea— 21(3):1515, 1519 

bayatensis— 21(3):1525 

correllii— 21(3):1525 

domingensis     21  (4):2081 

pentactina     21(3):1519 

rhamnifolia     21(3):1515 

tigrina— 21(3):1525, 1532 

Maxillarieae  subtribe  Zygopetalinae — 

21(2):841 

Medranoa— 21(1):254 

parrasana— 21(1):255 

Menyanthaceae— 21(4):2441  (record) 

Mertensia  virginica — 21(2):771 

Mesechiteae— 21  (3):1 535, 1 549 

Mexico— 21(1):  1,  1  1,133,243,311,547, 

553,591,651;21(2):679,929; 

21  (3):1  283,  1  293,  1  363;  21  (4):2045 

Microsens  laciniata— 21(1):1 93 

subsp.detlingii  -21(1):200 

subsp.  siskiyouensis     21  (1  ):1 95 

Mikania 

buchtienii — 21(4):2425  (record) 

euryanthela— 21(4):2425 
Minuartia  nuttallii 

var.fragilis-  21(2):753 

var  gracilis     21  (2):753 

var.  gregaria — 21  (2):754 

Missouri— 21(3):1921 

Montgomery  County  (Arkansas) — 
21(4):2389 

Muhlenbergia  glabrifloris— 21(1):465 

Muscari  comosum — 21(4):2445  (record) 

Mutisieae— 21(2):929,935,941 

Mutisioideae— 21(2):1225 

Myrtaceae— 21(3):1335, 1465 

Nassauvieae— 21  (2):1 225 

National  Cancer  Institute— 21(4):2205 

Nebraska— 21(2):1205 

Neonesomia-  21  (1  ):252 

johnstonii     21(1):254 

palmer!     21(1):253 

Nestotus     21(3):1647, 1650 

macleanii     21(3):1651 

stenophyllus     21(3):1652 

Nevada— 21  (1  ):473;  21  (3):  1615 

North  America— ■21(1):19,41, 103,207, 

237,  243,  275,  293, 447, 455,  511,  525; 

21  (2):683,  71  7,  753,  767,  791 ,  853,  887, 

903, 1 1  53, 1 209, 1 21  5, 1 225;  21  (3):  141 9, 

1471,1669 

North  Carolina— 21(1  ):225; 21  (2):827, 

1 1 31;  21  (4):2429  (record) 

Norway— 21(1  ):321;  21  (4):2249 

Nototriche— 21(2):693 

ecuadoriensis— 21  (2):694 

hartwegii— 21(2):696 

jamesonii— 21(2):698 

phyllanthos- 21(2):699 

Nymphoides  indica — 21(4):2441  (record) 

Odontadenia  anomala — 21(1):1  70 

Oenothera~21(2):651 

pennelii— 21(2):652 

Ohio— 21(1  ):465 

Oklahoma— 21(1  ):429,475;21(2):1 187, 

1 1 99;  21  (4):2439  (record) 

Frederick  Lake— 21(1  ):429 

Hackberry  Flat— 21(1):429 

SIDA21(4):2496.200S 
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Suttle  Creek— 21(1  ):429 

Tillman  County— 21(1  ):429 
Washita  Battlefield  National  Historic 

Site— 21(2):1 187 

Onagraceae — 21  (2):651 

Onagreae— 21(2):651 

Orchidaceae— 21(1):409;21(2):841,853; 

21(3):1  879, 1917 

Oregon— 21(1):193 

Osmorhiza  bipatriata — 21(1):501 

Otostylis— 21(2):841 

alba— 21{2):842 

brachystalix— 21(2):843 

lepida— 21(2):846 

paludosa— 21(2):850 

Packera— 21(1):289;21(3):1643 

musiniensis — 21(3):1643 

streptanthifolia  var.  borealis — 
21(1):289 

subnuda  var.  moresbiensis — 

21(1):289 

Pakistan— 21  (1):357;  21  (2):951, 1019 

Palaeoanthella— 21  (4):2088 

huangii— 21(4):2088 

Panama— 21  (3):1 607 

Panphalea  heterophylla — 21  (2):1 221 , 
1225 

Parasitism— 21{1):369 

Paronychia  chartacea  var.  minima — 
21(2):754 

Parthenium  hysterophorus — 21  (2):1 221 

Passifloraaffinis— 21(1):275 

Passifloraceae— 21(1):275 

Pennsylvania— 21(3):1829 

Penpleuraarida— 21(2):1221 

Persicaria  meisneriana  var.  beyrichiana- 
21(1):291 

Persicaria— 21(1):291 

Peru— 21(2):841, 1231;21(4):2321 

(records) 

Peterson,  Kathleen  (1 948-2003)— 21  (2): 
1239 

Pezizales— 21(3):1939 

Phalans— 21(1):487 

arundinacea— 21(1):487 

primuncinatus — 21  (4):2096 

Phragmites— 21(2):683 
australis— 21(2):683 

subsp  americanus — 21  (2):683, 690 

Pichavaram  (India)— 21  (4):2243 

Platanthera  chapmanii — 21  (2):  853 

Pluchea— 21(1):59;21(4):2023 

baccharis— 21(4):2035 

camphorata — 21(1):59 
odorata— 21(1):59 

var.succulenta— 21(1):59 

Plucheae— 21(1):59 

Poa— 21(4):2195 

Poaceae— 21(11:93,293,311,389,455, 

487, 553;  21(2):683;  21  (3):1 263, 1 355, 

1363,1419,1455,1905,1923; 

21(4):1977,2095,2113,2171 

Polemoniaceae — 21  (1):531 

Polygonaceae— 21(1):291;21(2):1199 
Ponthieva  brittoniae— 21(3):1917 

Pooideae— 21(1):311;21(3):1355,1419 

Post  Oak  Savanna  (Texas)— 21(1  ):399 

Prenanthes— 21(1):181 

altissima— 21(1):183 

barbata— 21(1):185 

carrii— 21(1):187 

Prestonia— 21(1):159 

amabills— 21(1):161 

boliviana     21(1):166 

lagoensis— 21(1):170 

tomentosa— 21(1):171 

Pseudognaphalium— 21  (2):777, 1 205 
beneolens— 21(2):782 

canescens- 21(2):781,782 

jaliscense— 21(2):1205 

SIDA  21(4):  2497. 2005 



2498 BRIT.ORG/SIDA  21(4) 

luteoalbum— 21(1):463 

microcephalum— 21  (2):782 

roseum— 21(2):1207 

saxicola     21(2):777 

stramineum— 21(2):1221 

thermale     21(2):781 

Pseudostellaria  oxyphylla— 21  (1  ):1 75, 1 76 
Psidium 

australe— 21(3):1338 

var  argenteum— 21  (3):1 342 

var  suffruticosum — 21  (3):1 344 

grandifolium— 21  (3):1 335, 1 346 

missionum^21{3):1352 

Psilactis— 21{4):2141 

Ptarmicoidei— 21(2):755 

Pteridophytes— 21{4):2321 

Ptilagrostis  luquensis— 21  (3):1 355, 1 356 

Ptilimnium— 21(2):743 

ahlesii— 21{2):744 

Puccinia  lantanae— 21(2):1009 

Quercus 

acutissima — 21(1):447 

montana— 21(3):1921 

Ranunculaceae— 21  (2):861 ,879; 
21(4):2429 

Ranunculus  ficaria — 21  (4):2429 

Ratibida  columnifera^21(2):1221 

Rattlesnake  Falls  (Tennessee) — 
21(3):1753 

Rauvolfia  mollis— 21(1):1  70 

Red  River— 21  (2):963 

Expedition— 21  (2):963 

Rhodiola  rosea— 21(1  ):321  (ethnobotany) 

Rober  Mills  County  (Oklahoma) — 
21(2):n87 

Rosaceae— 21(1):65 

Rotundifoliae— 21(1):65 

Rubiaceae— 21  (2):91 1 ;  21  {3):1 565 

Rudbeckia  hirta  L.  var. angustifolia — 
21(2):1221 

Rumex  maritimus — 21(2):1 199 

Ruppia  cirrhosa — 21(1):499 

Ruppiaceae— 21(1):499 
Sabatia— 21(2):1249 

arkansana— 21(3):1250 
Sarracenia 

alabamensis— 21  (4):21 69 

subsp.  wherryi— 21  (4):21 69 

purpurea— 21(2):1 149 
Sarraceniaceae — 21(2):1 149 

Sawtooth  oak— 21(1  ):447 
Schoenoplectus 

hallii— 21(1):475, 1201 

saximontanus — 21(1):475 

Scrophulariaceae— 21  (1):1  ;21  (3):1 927, 
1935 

Scutellaria  petersoniae — 21  (2):679 

Sedum  wnghtii— 21(2):943 

Seed  and  capsule  morphology — 

21(2):911 

Senecionae— 21(3):1937 

Senecioneae — 21  (3):  1 643 

Sericocarpus — 2 1(3):  1471 

asteroides— 21(3):1493 

linifolius— 21(3):1491 

oregonensis — 21(3):1497 

subsp.  californicus— 21  (3).i  4999 

rigidus— 21(3):1499 

tortifolius— 21(3):1495 

Silene- 21(3):1669 

conoidea— 21(1):493 

drummondii  subsp. striata — 
21(2):887 

laciniata  subsp. californica — 
21(2):888 

ostenfeldii     21(2):888 

Siolmatra— 21(4):1961 

brasiliensis— 21(4):1962 

pentaphylla— 21(4):1966 

Siskiyou  Mountains— 21(1):193 

SIDA21(4):2498.2005 
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Solanaceae— 21  (2):1 1  71 ;  21  (3):1 675 

Solanum— 21(3):1675 

viarum— 21(2):1171 

Solidago— 21  (1  ):221 ;  21  (2):755 

caesia  varzedia — 21(1):221 

curtisii  var  flaccidifolia~21(l ):223 

subsect.  Maritimae— 21  (2):756 

subsect  Multiradiatae— 21  (2):760 

sect.  Ptarmicoidei— 21  (2):756 

shortii— 21(2):1121 

subsect. Triplinerviae — 21  (2):757 

SolivasessiliS"21(2):1221 

Sonchus  oleraceus — 21(2):1 221 

Sonora,  Mexico— 21  (3):1 283 

South  America— 21  (2):591 ,643, 1 209; 

21(4):2105 

South  Carolina— 21  (2):1 21 5 

Southeastern  United  States— 21(1  ):1 03; 

21(2):815 

Sporobolinae — 21  {2):553 

Sporobolus— 21(2):553 

coahuilensis— 21(1):455 

airoides~21(2):558 

atrovirens — 21  (2):561 

buckleyi— 21{2):563 

coahuilensis — 21  (2):566 

compositus — 21  (2):566 

contractus— 21  (2):568 

cryptandrus— 21(2):570 
flexuosus— 21(2):572 

giganteus — 21  (2):574 

heterolepis— 21(3):1923 

indicus— 21(2):576 

jacquemontii — 21  (2):578 

nealleyi— 21(2):579 

purpurascens — 21(2):580 

pyrannidatus— 21(2):581 

spiciformis— 21(2):583 

virginicus — 21  (2):584 

wrightii— 21(2):586 

St.Johns  County  (Flonda)—21(2):1081 

Stachysfloridana— 21(4):2119 
Staurochilus 

fasciatus— 21(4):2051 

leytensis— 21{4):2051 

Stellaria— 21(3):1669 

cuspidata  subsp.  prostrata — 
21(2):888 

Stemodia  coahuilensis — 21(3):1935 
(record) 

Stenotus  lanuginosus  var.  andersonii — 
21(4):2093 

Stipeae— 21{3):1355 

Stipecoma  peltigera — 21(1):171 

Stipinae— 21(3):1355 

Struthanthus— 21(1):97 

acostensis— 21(1):98 

Stuartina  hamata— 21(2):1221 

Sub-Saharan  Africa— 21  (2):861 

Symphyotrichinae — 21  (3):  1 633 

Symphyotrichunn— 21  (2):827,903; 

21(4):2141 

bahannense — 21(4):21 31 

concolor  var.  devestitum — 21  (2):762 

divaricatum— 21(4):2129 

expansum — 21(4):2133 

pygmaeum~~21  (3):1 633, 1 635 
rhiannon— 21(2):828 

squamatum — 21  (4):21 35 
subuiatum— 21(4):2125,2128 

var.  elongatum— 21  (2):907 

var  ligulatum— 21  (2):907 

var.  parviflorum— 21  (2):907 

var  squamatum — 21  (2):908 
tenufolium— 21{2):904 

var  aphyllum     21  (2):905 

Tabernaemontana  vanheurckii — 

21(1):172 

Tagetesminuta— 21(2):1221 
Tamil  Nadu  State  (India)— 21  (4):2243 

Tennessee— 21  (3):1  753, 1923; 
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21(4):2343 

Tetraneurinae — 21(2):657 

Tetraneuris  linearifolia — 21{2):1221 

Texas  Wild  Rice— 21(1  ):389 

Texas— 21  (1  ):79, 87, 1 81 ,  389, 455, 487, 

493, 495, 499,  50 1 ,  507;  21  (2):943,  1 1 07, 

1161, 1165,1171, 1201;21(3):1657, 

1663,1665,1807,1879,1893,1927, 

1 931 , 1  937, 1 939;  21  (4):2441  (record), 

2445  (record),  2449  (record) 

Thymelaeaceae— 21(2):51 1 
Thymophylla 

setifolia— 21(1):287 

var  greggii— 21(1):287 

teneuiloba— 21(2):1221 

Toiyabea     21  (3):1 647, 1 652 

alpina— 21(3):1653 
Tonestus 

aberrans— 21(2):889 

kingii— 21(2):889 

Trans-Pecos,Texas— 21{1):79,87;455, 
21{3):1657,  1665 

Trilliaceae~-21(3):1893 

Trillium  texanum— 21(3):1893 

Triniteurybia     21  (2):889, 898 

aberrans  -21  (2):898 

Trisetum— 21(3):1419 

aureur^— 21(3):1427 
cerrium 

subsp.  canescens — 21  (3):  1430 

subsp.  cernum — 2 1(3):  1428 

flavescens— 21(3):1433 

montanurn — 21(3):1434 

orthochaetum— 21(3):1436 

projecturn — 21  (3):  1437 

sibiricum— 21(3):1438 

spicatum 

var,  pilosiglume— 21(3):1442 

var.  spicatum— 21  (3):1 439 

Tropical  soda-apple — 21  (2):  1171 

SIDA21(4):2Sa0.2005 

Tyler  County  (Texas)— 21  (3):1 807, 1 927 
United  States— 21  (2):1 1 75;21  (3):1 507, 

1647,1781,1935 

Uropappus  lindleyi— 21(2):1222 
Usnea— 21(2):637,643 

alata— 21(2):643 

stuppea— 21(2):637 
substerilis— 21(2):637 

sulcata— 21  (2):643 

Vaccinieae— 21(3):1269 

Vaccinium— 21(3):1607 

almedae     21(3):1607 

furfuraceum     21  (3):1 609 

luteynii— 21(3):1611 

Venezuela— 21  (3):1 599, 1675 

Verbenaceae— 21(3):1657 

Vinca  major — 21(1):171 

Violaceae— 21(2):1209 

Vittadinia  sulcata— 21  (2):1 222 

Washington— 21  {2):665 
Washita  Battlefield  National  Historic  Site 

(Oklahoma)— 21(2):1 187 

West  Central  Louisiana— 21(1):409 

West  Gulf  Coastal  Plain— 21(1):399 

West  Indies— 21(3):1519 

West  Virginia— 21(1  ):481  (floristic  records) 
Western  Highland  Rim  Escarpment 

(Tennessee)— 21  (3):1  753 

Western  North  America— 21  (2):781 

Wild  Orchids  of  North  America— 

21{4):2297 

Wyoming— 21  (1):459 
Xanthium 

spinosum— 21(2):1222 

strumarium  var.  canadense — 

21(2):1222 

Xylovirgata     21(1):255 

pseudobaccharis — 21  (1  ):256 

Yellow  lady-slipper  orchid — 21(1):409 

Zizania  texana— 21(1):389 

Zoysieae— 21(2):553 
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Agoseris  apargioides  var  maritima  (E 

Sheld.)  G.I.  Baird,  comb,  et  stat.  nov. — 
21(2):716 

Agoseris  grandiflora  var.  leptophylla  G.I. 

Baird,  var.  nov. — 21  (1  ):267 

Agoseris  heterophylla  var.quentinii  G.I 

Baird,var.  nov.— 21(1  ):271 

Aiphanes  stergiosii  M.  Nino,  Dorr  &  F.W. 

Stauffer,sp.nov.— 21(3):1600 
Allotoonia  J.F.Morales&J.K.Williams,gen. 

nov.— 21(1):135 

Allotoonia  aggiutinata(Jacq)  J  F. Morales 

&  J.K.Williams,  comb.  nov.—21(l):l  39 

Allotoonia  caudata  (Woodson)  J.F  Mo- 

rales,comb,  nov. — 21(1):145 

Allotoonia  parvlflora  (Sesse  &  Moc.)  J.R 

Morales  &  J.K.Williams,  comb,  nov. — 

21(1):148 

Allotoonia  turbinata  (Woodson)  J.F.  Mo- 

rales &  J.K.  Williams,  comb.  nov. — 

21(1):150 

Allotoonia  tuxtlensis  (Standi.)  J.F.Morales 

&J.K.Williams,comb.nov.— 21(1):153 
Amaranthus        acanthobracteatus 

Henrickson,  sp.nov. — 21(1):12 
Antennaria  pulcherrima  subsp  eucosma 

(Fernald  &  Wiegand)  R.J.  Bayer,  comb. 

nov.— 21(2):768 

Anthenantia  texana  R.  Krai,  sp  nov.— 

21(1):296 

Arenaria  lanuginosa  var  saxosa  (A.Gray) 

Zarucciii,R.L.  Hartman,&  Rabeler,comb. 

et  Stat,  nov.— 21(2):753 

Artemisia  arbuscula  subsp.  longiloba 

(Osterhout)    Shultz,    comb.   nov. — 
21(3):1637 

Artemisia    globularia    subsp.   lutea 

(Hulten)  Shultz,  comb,  nov.— 21(3):1 638 

Astranthium  ciliatum  (Raf.)  Nesom,comb. 

nov.— 21(4):2016 

Aulonemia  nitida  Judz,  sp    nov. — 

21(3):1263 

Bromus  hallii  (Hitchc.)  Saarela  &  RM.  Peter- 

son, comb,  nov.— 21  (4):2004 

Calamagrostis  coahuilensis  RM.  Peterson, 

Soreng  &  Valdes-Reyna,  sp.  nov. — 
21(1):312 

Calamagrostis  divaricata  RM.  Peterson  & 

Soreng,  sp.  nov. — 21  (1  ):31 5 
Galea  mediterranea  (Veil.)  Pruski,  comb. 

nov.— 21(4):2024 

Galea  triantha  (Veil.)  Pruski, comb. nov, — 

21(4):2027 

Galycadenia  micrantha  R  L  Carr  &  G.D 

Carr,  sp.  nov. — 21(1  ):261 

Galyptranthes  glandulosa  M.L. Kawasaki 

&  B,  Hoist,  sp.  nov,— 21(4):1 955 

Galyptranthes    ishoaquinicca    ML 

Kav\/asaki  &  B.Holst,  sp.  nov.— 21  (4):1 957 
Gentaurium  blumbergianum  BL  Turner, 

sp.nov.— 21(1  ):87 
Gerastium  velutinum  var  villosissimum 

(Pennell)  J.K.  Morton,  comb,  nov.— 
21(2):887 

Geratostema  oyacachiensis  Luteyn,  sp. 

nov.— 21(3):1271 

Geratostema  pendens  Luteyn,  sp  nov  — 

21(3):1272 

Geratostema  pubescens  Luteyn,  sp 

nov.— 21(3):1275 

Ghihuahuana  Urbatsch  &  R.RRoberts,gen. 

nov.— 21(1  ):245 

Ghihuahuana  purpusii  (Brandegee) 

Urbatsch  &  R.P  Roberts,  comb.  nov. — 

21(1):246 
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Chrysothamnus scopulorum (ME  Jones) 

Urbatsch,  R.P.  Roberts  &  Neubig,  comb, 

nov— 21(3):1626 

Chrysothamnus     scopulorum     var 

canonis  (S.L.Welch)  Urbatsch,  R.R  Rob- 

erts &  Neubig,  comb,  nov.— 21  (3):1 627 

Chrysothamnus  stylosus  (Eastwood) 

Urbatsch,  R.R  Roberts  &  Neubig,  comb. 

nov.— 21(3):1627 

Cirsium  arizonicum  var  bipinnatum 

(Eastw.)  D.J.  Keil, comb, nov.— 21  (1  ):209 

Cirsium  arizonicum  var  chellyense  (R.J 

Moore  &  Frankton)  D.J.  Keil,comb.et  stat, 

nov.— 21(1  ):209 

Cirsium  arizonicum  var  rothrockii  (A. 

Gray)  D.J.  Keil,  comb,  et  stat.  nov. — 
21(1):210 

Cirsium  arizonicum  var  tenuisectum  DJ 

Keil,  var.  nov.— 21(1  ):2 10 

Cirsium  clavatum  var  americanum  (A 

Gray)  D.J.  Keil,  comb,  nov.— 21(1):21 1 

Cirsium  clavatum  var  osterhoutii  (Rydb ) 

D.J.  Keil, comb,  et  stat.  nov.— 21  (1  ):21 2 

Cirsium  cymosum  var  canovirens  (Rydb ) 

D.J.  Keil,  comb,  et  stat.  nov— 21  (1  ):21 2 

Cirsium  eatonii  var.clokeyi  (S.R  Blake)  D.J. 

Keil,  comb,  et  stat,  nov.— 21  (1  ):21 2 

Cirsium  eatonii  var  eriocephalum  (A 

Nelson)  D.J. Keil, comb,  nov— 21(1  ):21 2; 

21(3):1645 

Cirsium  eatonii  var  hesperium  (Eastw) 

D.J.  Keil,  comb,  et  stat,  nov— 21  (1  ):2 1 2 

Cirsium  eatonii  vaf.  peckii  (L  R  Hend  )  D  J. 

Keil,  comb,  et  stat.  nov  — 21  (1  ):21 2 

Cirsium  eatonii  var  viperinum  D J.  Keil, var 

nov.— 21(1):212 

Cirsium edule var  macounii  (Greene)  DJ 

Keil,  comb,  et  stat.  nov.— 21(1):21  3 

Cirsium  edule  var.  wenatchense  D  J  Keil, 

var.nov,— 21(1):213 

Cirsium  horridulum  var  megacanthum 

(Nutt.)  D.J.  Keil,  comb,  et  stat.  nov.— 

21(1):214 
Cirsium  inamoenum  (Greene)  D.J.  Keil, 

comb,  nov.— 21(1  ):21 4 
Cirsium     inamoenum    var     davisii 

(Cronquist)  D.J.  Keil,comb.et  stat,  nov. — 
21(1):214 

Cirsium  occidentale  var.  lucianum  D  J 

Keil,  var.  nov.— 21(1  ):21 4 

Cirsium  ochrocentrum  var  martinii  (R 

Barlow-lrick)  D.J,  Keil,  comb,  et  stat. 
nov.— 21(1  ):2 15 

Cirsium  pulcherrimum  var.  aridum  (R.D. 

Dorn)  D.J.  Keil,  comb,  et  stat.  nov.— 

21(1):215 

Cirsium  scariosum  var.  americanum  (A 

Gray)  D.J.  Keil,  comb,  nov.— 21  (1  ):2 1 5 
Cirsium  scariosum  var  citrinum  (Petrak) 

D,J.  Keil,  comb,  nov.— 21  (1):21 5 
Cirsium  scariosum  var  coloradense 

(Rydb.)  D.J,  Keil,  comb,  et  stat.  nov,— 
21(1):215 

Cirsium  scariosum  var.  congdonii  (R  J 

Moore  &  Frankton)  D.J. Keil, comb. et  stat. 

nov.— 21(1):215 

Cirsium  scariosum  var  robustum  DJ  Keil, 

var.nov. — 21(1):215 

Cirsium  scariosum  var.  toiyabense  D  J. 

Keil,var.  nov.— 21(1):216 

Citharexylum  danirae  Leon  de  la  Luz  & 

Chiang,  sp.  nov.— 21  (2):548 

Clibadium  arriagadae  Pruski,  sp.  nov. — 

21(4):2029 
Conoclinium     betonicifolium     var 

integrifolium  (A.  Gray)  T,R  Patterson, 

comb,  nov.— 21(3):1641 

Conyza  popayanensis  (Hieron.)  Pruski, 

comb.nov.— 21(4):2032 

Crataegus  chrysocarpa  var  vernonensis 
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J.B.Phipps  &  O'Kennon,  var.  nov. — 
21(1):67 

Crataegus  sheila-phippsiae  J  B. Phipps  & 

O'Kennon,  sp.  nov. — 21  (1  ):67 
Croton  bigbendensis  B.L.Turner,  sp 

nov.— 21(1  ):79 

Cuniculotinus  Urbatsch,  R.P.  Roberts  & 

Neubig,  gen.  nov. — 21  (3):1 61 8 
Cuniculotinus  gramineus  (H.M.  Hall) 

Urbatsch,  R.P  Roberts  &  Neubig,  comb. 

nov.— 21{3):1619 

Dahlia  sublignosa  (RD.Sorensen)  D.E.Saar 

&  PD.  S0rensen,  comb.  &  stat.  nov. — 

21(4):2165 

Dendrocalamus  stocksii  (Munro)  M  Ku 

mar,  Remesh  &  Unnikrishnan,  comb. 

nov.— 21(1  ):95 

Diospyros  torresii  M.C.  Provance  &  A.C. 

Sanders,  sp.  nov.— 21  (4):2046 

Disterigma  bracteatum  Luteyn, sp  nov  — 
21(3):1279 

Eremogone  capillaris  var.  americana 

(Maguire)  R.L.  Hartman  &  Rabeler,comb. 

nov.— 21(1):239 

Eremogone  congesta  var.  cephaloidea 

(Rydb.)  R.L.  Hartman  &  Rabeler,  comb, 

nov.— 21(1  ):239 

Eremogone  congesta  var 

charlestonensis  (Maguire)  R.L. Hartman 

&  Rabeler,  comb,  nov— 21(1  ):239 

Eremogone  congesta  var.  crassula 

(Maguire)  R.L.  Hartman  &  Rabeler,comb. 

nov.— 21(1  ):239 

Eremogone  congesta  var.  glandullfera 

(Maguire)  R.L.Hartman  &  Rabeler,comb. 

nov.— 21(1  ):239 

Eremogone  congesta  var.  prolifera 

(Maguire)  R.L.Hartman  &  Rabeler,comb. 

nov.— 21(1  ):239 

Eremogone  congesta  var  simulans 

(Maguire)  R.L.Hartman  &  Rabeler,comb. 
nov.— 21(1  ):239 

Eremogone  congesta  var  subcongesta 

(S.Watson)  R.L.Hartman  &  Rabeler,comb. 

nov.— 21(1  ):239 

Eremogone  congesta  var.suffrutescens 

(A.  Gray)  R.L.  Hartman  &  Rabeler,  comb. 
nov— 21(1  ):239 

Eremogone  congesta  var  wheelerensis 

(Maguire)  R.L.Hartman  &  Rabeler,comb. 
nov.— 21(1  ):240 

Eremogone        eastwoodiae        var. 

adenophora  (Kearney  &  Peebles)  R.L. 

Hartman   &   Rabeler,  comb.  nov. — 

21(1):240 

Eremogone  ferrisiae  (Abrams)  R.L.  Hart- 
man &  Rabeler,  comb.  nov. — 21  (2):754 

Eremogone  franklinii  (Dougl.  ex  Hook) 

R.L.  Hartman  &  Rabeler,  comb.  nov. — 

21(1):240 

Eremogone  franklinii  var  thompsonii  (M. 

Peck)  R.L.  Hartman  &  Rabeler,  comb. 

nov— 21(1  ):240 

Eremogone  kingii  var  plateauensis 

(Maguire)  R.L.Hartman  &Rabeler,comb. 

nov— 21(1  ):240 

Eremogone  kingii  var.rosea  (Maguire)  R.L. 

Hartman  &  Rabeler, comb. et  stat.  nov. — 

21(1):240 

Eremogone  macradenia  var  arcuifolia 

(Maguire)  R.L.Hartman  &  Rabeler,comb. 
nov.— 21(1  ):240 

Eremogone  macradenia  var.  ferrisiae 

(Abrams)  R.L.  Hartman  &  Rabeler,  comb. 

et  stat.  nov.— 21(1  ):240 

Eremogone  macradenia  var  kuschei 

(Eastw.)  R.L.  Hartman  &  Rabeler,  comb. 

nov— 21(1  ):240 

Ericameria    arizonica    R.P.    Roberts, 
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Urbatsch  &  J.  Anderson  sp.  nov. — 
21(3):1558 

Ericameria  linearis  (Rydberg)  R.R  Roberts 

&  Urbatsch, comb,  nov.— 21  (3):1 560 
Ericameria  winwardii  (R.D.  Dorn  &  C.H. 

Delmatier)  R.R  Roberts  &  Urbatsch,  stat. 

nov.— 21  (3):  1562 

Erigeron  clokeyi  varpinzliae  Nesom,var. 

nov.  -21(1  ):28 

Erigeron  davisii  (Cronq.)  Nesom,comb.et 

Stat,  nov— 21(1  ):22 

Erigeron  glacialis  var.  hirsutus  (Cronq  ) 

Nesom,comb.  nov. — 21(2):671 

Erigeron  greenei  Nesom,  nom.  nov. — 
21(1):28 

Erigeron  klamathensis  (Nesom)  Nesom, 

comb.et  stat.  nov.— 21(1  ):20 

Erigeron  maniopotamicus  G.L  Nesom  & 

T.W,  Nelson,  sp.  nov.— 21  (2):673 
Erigeron  poliospermus  var  disciformis 

(Cronq.)  Nesom,  comb,  et  stat.  nov, — 
21(1):24 

Erigeron  porsildii  Nesom  &  Murray,  nom. 

nov— 21(1  ):44 

Erigeron  robustior  (Cronq.)  Nesom, comb. 

et  stat.  nov.— 21(1  ):21 

Eriocaulon  anshiense  Punekar,Malpure& 

Lakshmin.,  sp.  nov. — 21(2):626 
Eriocaulon  kanarense  Punekar,  Watve  & 

Lakshmin.,  sp.  nov. — 21  (2):628 
Eriocaulon  konkanense  Punekar,  Malpure 

&  Lakshmin.,  sp.  nov.— 21  (2):630 
Eriophorum  xmedium  subsp  album  J 

Cayouette,  subsp.  nov.-  21(2):807 

Eugenia   inversa    Sobral,   sp.   nov. — 
21(3):1465 

Eutrochium  dubium  (Willd.ex  Poiret)  E.E. 

Lamont,  comb.  nov. — 21(2):901 
Eutrochium  fistulosum  (Barratt)  E.E. 

Lamont,  comb.  nov. — 21(2):901 

Eutrochium  maculatum  (L )  E  E  Lamont, 

comb.  nov. — 21  (2):902 

Eutrochium  maculatum  var  bruneri  (A. 

Gray)    E.E.    Lamont,    comb.    nov. — 
21(2):902 

Eutrochium  maculatum  var  foliosum 

(Fernald)  E.E.  Lamont,  corinb.  nov. — 

21(2):902 

Eutrochium  purpureum  (L.)  E.E  Lamont, 

comb,  nov.— 21(2):902 

Eutrochium  purpureum  var.  holzingeri 

(Rydberg)  E.E.  LarTiont,  comb.  nov. — 
21(2):902 

Eutrochium  Steele!  (E.E.  Lamont)  E.E. 

I  amont,  comb,  nov,— 21  (2):902 

Festuca  californica  subsp.  hitchcockiana 

(E.B.  Alexeev)  S.J.  Darbyshire,  comb,  et 

stat.  nov.— 21  (3):1 461 

Festuca  californica  subsp  parishii  (Piper) 

S.J.Darbyshire,comb.  nov.— 21(3):1461 
Fevillea  subgenus  Anisosperma  (Silva 

Manso)  G.Robinson  &  Wunderlin,comb. 

etstat.nov.— 21(4):1993 
Fevillea    bahlensis    G.    Robinson    & 

Wunderlin,  sp.  nov,— 21  (4):1 977 

Galactophora  angustifolia  J  EMorales,sp. 

nov.— 21(4):2060 

Gamochaetaargyrinea  Nesom, sp  nov  — 

21(2):718 

Gamochaeta  chionesthes  Nesom,  sp 

nov.— 21(2):725 

Gentianopsis  detonsa  subsp  nesophila 

(Holm)    J.S.   Pringle,   comb.   nov. — 
21(2):527 

Gentianopsis  virgata  subsp  macounii 

(Holm)    J.S.   Pringle,   comb.   nov. — 
21(2):529 

Gilia  castellanosii  (J.M.  Porter)  V.E,  Grant, 

comb.nov.— 21(2):539 
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Gilia  humillima  (Brand)  A.G.  Day  ex  V.E. 

Grant,  comb,  nov— 21  {2):540 
Gilia  latimerii  (T.L. Weese  &  L.A.Johnson) 

V.E.  Grant,  comb,  nov.— 21  (2):537 

Guarea  subsessilifolia  AI.Rodr.,sp  nov. — 
21(4):2040 

Gundlachia  diffusa  (Benth.)  Urbatsch  & 

R.P.  Roberts,  comb,  nov.— 21  (1  ):249 

Gundlachia  riskindii  (BL  Turner  &  Lang- 
ford)  Urbatsch  &  R.P.  Roberts,  comb. 

nov.— 21(1  ):249 

Gundlachia  triantha  (S.R  Blake)  Urbatsch 

&  R.R  Roberts,  comb,  nov.— 21  (1  ):248 

Gundlachia   truncata    (G  L    Nesom) 

Urbatsch  &  R.R  Roberts,  comb.  nov. — 

21(1):250 

Herrickia  glauca  (Nutt.)  Brouillet,  comb. 

nov.— 21(2):897 

Herrickia  glauca  var.  pulchra  (S.R  B  ake) 

Brouillet,  comb.  nov. — 21  (2):897 

Herrickia  kingii  (D.C.  Eaton)  Brouillet, 

Urbatsch  &  R.R  Roberts,  comb.  nov. — 

21(2):898 

Herrickia  kingii  var  barnebyana  (Welsh 

&  Goodrich)  Brouillet,  Urbatsch  &  R.R 

Roberts,  comb,  nov.— 21  (2):898 
Herrickia  wasatchensis  (ME  Jones) 

Brouillet,  comb,  nov.— 21  (2):897 

Heterotheca  subaxillaris  subsp  latifolia 

(Buckley)  Semple,  comb,  et  stat.  nov — 
21{2):759 

Ipomoea  seaania  Felger  &  Austin,  sp. 

nov.— 21(3):1296 

Krigia  cespitosa  var.  gracilis  (DC.)  K  L. 

Chambers,  stat.  nov. — 21  (1  ):227 

Krigia  x  shinnersiana  K.L.Chambers,  hy- 

brid nov.— 21(1  ):230 

Leucophyllum  coahuilensis  Henrickson, 

sp.nov. — 21(1):1 

Liatris  series  Elegantes  (Alexander)  Gaiser 

ex   Nesom,  comb,  et    stat.   nov. — 

21(3):1312 

Liatris  series  Garberae  Nesom,  ser.  nov. — 

21(3):1316 
Liatris  series  Graminifoliae  Gaiser  ex 

Nesom,  ser.  nov.— 21  (3):1 31  7 
Liatris  section  Graminifolium  Nesom, 

sect,  nov.— 21  (3):1 31  5 
Liatris  series  Pauciflorae  (Alexander) 

Gaiser  ex  Nesom,  comb,  et  stat.  nov. — 

21(3):1315 

Liatris  section  Pilifilis  Nesom,  sect.  nov. — 

21(3):1314 

Liatris  series  Virgatae  Nesom,  ser.  nov. — 
21(3):1316 

Liatris  section  Vorago  Nesom, sect. nov. — 

21(3):1312 

Llerasia  macrocephala  (Rusby)  Pruski, 

comb.nov.— 21(4):2033 

Lobelia  decurrens  subsp.  parviflora  Lam- 

mers,  subsp.  nov. — 21  (2):61 6 
Lorandersonia  Urbatsch,  R.R  Roberts  & 

Neubig,  gen.  nov. — 21  (3):1 61 9 
Lorandersonia    baileyi    (Wooton    & 

Standley)   Urbatsch,  R.P.  Roberts  & 

Neubig,  comb.  nov. — 21(3):1621 
Lorandersonia      linifolia      (Greene) 

Urbatsch,  R.R  Roberts  &  Neubig,  comb. 

nov.— 21(3):1622 

Lorandersonia  microcephala  (Cronquist) 

Urbatsch,  R.R  Roberts  &  Neubig,  comb. 

nov.— 21(3):1622 

Lorandersonia  peirsonii  (D  D.  Keck) 

Urbatsch,  R.R  Roberts  &  Neubig,  comb. 

nov.— 21(3):1623 

Lorandersonia    pulchella    (A.   Gray) 

Urbatsch,  R.R  Roberts  &  Neubig,  comb. 

nov.— 21(3):1624 

Lorandersonia   salicina   (S.F.  Blake) 
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Urbatsch,  R.P.  Roberts  &  Neubig,  comb, 

nov.— 21(3):1624 

LorandersonJa  spathulata  (L  C.  Ander 

son)  Urbatsch,  R.R  Roberts  &  Neubig, 

comb.nov.— 21(3):1625 

Mandevilla  amazonica  J  R  Morales,  sp 

nov.— 21(3):1536 

Mandevilla  colombiana  J.F.  Morales,  sp 

nov.— 21(3):1538 

Mandevilla  gracilis  (Kunth)  J.R  Morales, 

comb.nov.— 21(3):1541 

Mandevilla  matogrossana  J. RMorales,sp 

nov.— 21(3):1551 

Matelea  domingensis  (Alain)  Krings, 

comb.nov— 21  (4):2081 

Matelea  pentactina  Krings,  sp  nov. — 
21(3):1519 

Matelea  rhamnifoiia  (Griseb.)  Krings, 

comb.nov.— 21  (3):1  51 5 

Medranoa  Urbatscli&Roberts,gen,nov — 
21(1):254 

Medranoa  parrasana  (S.R  Blake)  Urbatsch 

&  R.R  Roberts,  comb,  nov.— 21  (1  ):255 

Microseris  laciniata  subsp  detlingii  KL 

Chambers,  subsp.  nov, — 21  (1  ):200 

Microseris  laciniata  subsp  siskiyouensis 

K.L  Chambers,  subsp.  nov.— 21  (1  ):1 95 
Minuartia  nuttallii  var.  fragilis  (Maguire 

&  A.H.Holmgren)  Rabeler&R.L.Hartman, 

comb.et  stat.  nov.— 21(2):753 

Minuartia  nuttallii  var.  gracilis  (B  L  Rob  ) 

Rabeler  &  R.L.  Hartman,  comb.  nov. — 
21(2):753 

Minuartia  nuttallii  var  gregaria  (A  Heller) 

Rabeler  &  R.L.  Hartman,  comb,  et  stat. 

nov.— 21(2):754 

Neonesomia  Urbatsch  &  R.RRoberts,gen, 

nov,— 21(1):252 

Neonesomia  johnstonii  (G  L  Nesom) 

Urbatsch  &  R,R  Roberts,  comb,  nov. — 

21(1):254 

Neonesomia  palmeri  (A.Gray)  Urbatsch 

&  R.R  Roberts,  comb,  nov.— 21  (1  ):253 

Nestotus  R.R  Roberts,  Urbatsch  &  Neubig, 

gen.nov.— 21(3):1650 

Nestotus  macleanii  (Brandegee)  R.R  Rob- 

erts, Urbatsch  &  Neubig,  comb.  nov. — 

21(3):1651 

Nestotus  stenophyllus  (A  Gray  in  Torrey) 

R.R  Roberts,  Urbatsch  &  Neubig,  comb. 

nov.— 21(3):1652 

Packera  musiniensis  (S.L.  Welsh)  Trock, 

comb.nov. — 21(3):1643 

Packera  streptanthlfolia  var.  borealis 

(Torr.  &  A.  Gray)  D.K. Trock,  comb.  nov. — 
21(1):289 

Packera  subnuda  var  moresbiensis  (J  A 

Calder  &  R.L.Taylor)  D.K.  Trock,  comb. 
nov.— 21(1  ):289 

Palaeoanthella  Poinar  &  Chambers,  gen. 

nov.— 21(4):2088 

Palaeoanthella  huangii  Roinar  &  Cham 

ber5,sp.nov.— 21(4):2088 
Paronychia  chartacea  var  minima  (L  C. 

Anderson)  R.L.  Hartman,  comb,  et  stat. 

nov.— 21(2):754 

Persicaria  meisneriana  var  beyrichiana 

(Cham.  &  Schltdl.)  C.C,  Freeman,  comb. 

nov.— 21(1):291 

Pharus  primuncinatusJudz  &  Poinar,  sp. 

nov.— 21(4):2096 

Phragmites  australis  subsp.americanus 

Saltonstall,RM.  Peterson  &Soreng,  subsp. 

nov.— 21(2):690 

Pluchea  baccharis  (Mill.)  Pruski,  comb. 

nov.— 21(4):2035 

Prenanthes  carrii  J.R.  Singhurst,  R.J. 

O'Kennon,  &  W,C,  Holmes,  sp,  nov, — 
21(1):187 
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Prestonia  amabilis  J.F.  Morales,  sp.  nov. — 

21(1):161 

Prestonia  boliviana  J.F,  Morales  &  A 

Fuentes,  sp.  nov. — 21  (1  ):1 66 

Pseudognaphalium  saxicola  (Fassett) 

H.E.Ballard   &   Feller,  comb.  nov. — 
21(2):777 

Pseudognaphalium  thermale  (BE  Ne 

son)  Nesom,connb.nov. — 21(2):781 

Pseudosteliaria  oxyphylla  (B.L  Rob)  RL 

Hartman   &   Rabeler,  comb.  nov. — 

21{1):176 

Psidium  australe  var.  argenteum  (O.  Berg) 

Landrum,  comb.  nov. — 21(3):1342 
Psidium  australe  var  suffruticosum  (0. 

Berg)  Landrum, comb. nov. — 21(3):1344 
Ptilagrostis  luquensis  RM.  Peterson, 

Soreng  &  Z.L  Wu,  sp.  nov.— 21  (3):1 356 
Ptilimnlum  ahlesii  Weakley  &  Nesom,  sp. 

nov.— 21(2):744 

Sabatia  arkansana  J.S.  Pringle  &  C.T. 

Witsell,sp.nov.— 21(3):1250 
Sarracenia  alabamensis  FW.  Case  &  R.B. 

Case.sp.nov.— 21(4):2169 
Sarracenia  alabamensis  subsp  wherryi 

F.W.  Case  &  R.B.  Case,  subsp.  nov. — 
21(4):2169 

Scutellaria  petersoniae  B  L.Turner  &  J.L. 

Reveal,  sp.  nov.— 21  (2):679 
Silene  drummondii  subsp.  striata  Rydb. 

J.K.  Morton,  comb,  et  stat.  nov. — 
21(2):887 

Silene   laciniata    subsp.  californica 

(Durand)  J.K.  Morton,  comb,  et  stat. 

nov.— 21(2):888 

Silene  ostenfeldii  (A.E.  Porsild)  J.K.  Morton, 

comb,  nov.— 21(2):888 

Solidago  caesia  var.  zedia  RE.  Cook  & 

Semple,  var.  nov. — 21  (1  ):221 
Solidago  curtisii  var.  flaccidifolia  (Smal ) 

R.E.Cook  &Semple,comb.et  stat.  nov. — 
21(1):223 

Solidago  subsect  Multiradiatae  Semple, 

subsect.  nov. — 21(2):760 

Solidago  sect   Ptarmicoidei  (House) 

Semple    &    Gandhi,    comb.    nov. — 
21(2):756 

Staurochilus   leytensis   (Ames)   E.A. 

Christenson,  comb.  nov. — 21(4):2051 

Stellaria  cuspidata  subsp.  prostrata 

(Baldw.ex  Ell.)  J.K.Morton,comb.et  stat. 

nov.— 21(2):888 

Stenotus  lanuginosus  var  andersonii 

C.  A.  Morse,  comb,  nov.— 21  {4):2093 
Struthanthus  acostensis  L.A.Gonzalez  & 

J.F.  Morales,  sp.  nov.— 21  (1  ):98 

Symphyotrichum       concolor       var. 
devestitum  (5.F.  Blake)  Semple,  comb. 

nov.— 21(2):762 

Symphyotrichum  pygmaeum  (Lindl.) 

Brouillet  &  S.  Selliah,  comb.  nov. — 

21(3):1635 

Symphyotrichum  rhiannon  Weakley  & 

Govus,  sp.  nov. — 21  (2):828 

Symphyotrichum    subulatum     var 

elongatum  (Boss.)  S.D.  Sundb.,  comb. 

nov.— 21(2):907 

Symphyotrichum     subulatum     var. 

ligulatum  (Shinners)  S.D.Sundb.,comb. 

nov.— 21(2):907 

Symphyotrichum     subulatum     var. 

parviflorum  (Nees)  S.D.  Sundb.,  comb. 
nov.— 21(2):907 

Symphyotrichum     subulatum     var 

squamatum  (Spreng.)  S.D.  Sundb., 

comb.nov.— 21(2):908 

Symphyotrichum    tenuifolium    var 

aphyllum  (R.W.Long)  S.D.Sundb.,comb. 
nov.— 21(2):905 

Thymophylla  setifolia  var  greggil  (A. 
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Gray)  Strother, comb.  nov. — 21  (1  ):287 

Toiyabea  R.R  Roberts,  Urbatsch  &  Neubig, 

gen.nov.— 21(3):1652 

Toiyabea  alpina  (L.C.  Aridersorn  &  S.Goo- 

drich) R.R  Roberts,  Urbatsch  &  Neubig, 

comb.rnov— 21(3):1653 

Triniteurybia  Brouillet,  Urbatsch  &  R.R  Rob- 

erts, gen,  nov.— 21  (2):898 
Triniteurybia  aberrans  (A  Nelson) 

Brouillet,  Urbatsch  &  R.R  Roberts,  comb. 

nov.—21(2): 

Vaccinium  almedae  Wilbur  &  Luteyn,  sp. 

nov.— 21(3):160/ 

Vaccinium  furfuraceum  Wilbur  &  Luteyn, 

sp.nov.— 21(3):1609 

Vaccinium  luteynii  Wilbur,  sp  nov. — 

21(3):1611 

Xylovirgata  Urbatsch  &  R.R  Roberts,  gen. 
nov— 21(1):255 

Xylovirgata  pseudobaccharis  (S.R  Blake) 

Urbatsch  &  R.R  Roberts,  comb.  nov. — 

21(1):256 
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returned  if  requested.  Color  digitization  works  best  from  color  transparencies  (slides). 

Consult  the  latest  issue  of  Sida  for  format  of  articles  and  notes  regarding  title,  author,  and  ad- 
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Abstract 

Every  paper  should  include  both  an  English  and  Spanish,  or  another  major  language  abstract. 

Specimen  Citations 

Label  information  should  be  followed  For  specimen  citations  in  whatever  language.  Follow  whatever 

unit  if  measure  is  provided  on  the  label  (metric  or  English).  Use  the  collector's  last  naiue  (or  lull 
name)  and  number  or  (s.n)  and  italicize.  Abbreviate  the  months  of  the  year  by  the  first  three  letters 

of  the  month  without  a  period.  Example:  Texas.  Jeff  Davis  Co.:  1  mi  W  of  Fort  Davis,  3  Jan  1972,  Smith 

118  (BRfT).  Example:  BRAZIL.  Bahia:  Serra  da  Agua  de  Rega,  23  km  N  of  Seabra,  road  to  Agua  de  Rega, 
ca.  fOOO  m,  24  Feb  1971  (fr),  Irwin  et  al  30894  (HB,  MBM,  MO,  NY). 

Author  Citations 

Use  the  author  abbreviations  as  given  in  the  Author  Abhreviatwmcoraipiled  at  the  Herbarium,  Royal 

Botanic  Gardens,  Kew  (1992).  Use  et  or  the  ampersand  (&)  between  two  authors;  for  more  than  two 
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authors,  restrict  to  the  tirst  one  followed  by  et  al  Do  not  italicize  or  underline  ni  the  manuscript  the 

terms  ei,  ei  al.,  e.\,  oi'  m. 

Plant  names  in  the  text  should  include  authorship  or  clearly  slate  the  botanical  nt')menclaturc 
being  followed. 

Latin  Descriptions  or  Diagnoses;  English  Descriptions 

Please  provide  a  Latin  diagnosis  lor  each  new  taxon.  Al  ter  the  Latin  diagnosis,  an  Hnglish  or  Spanish 

version  is  recommended  highlighting  the  diagnostic  characters.  Write  plant  descriptions  as  incom- 

plete sentences  with  phrases  separated  by  semicc~»lons. 

Figures 

Please  present  ALL  I  igures  (maps  included)  as  a  unified,  single  sequence  of  figures.  A  scale  should  be 

in  or  on  the  illustration  or  photograph;  reduction  will  automatically  reduce  the  scale  and  subject 

proportionately.  In  halftones,  sharp  glossy  photographs  with  good  contrast  are  necessary  for  good 

reproduciion.  Please  mount  illustrative  material  (halftones,  line  drawings,  etc.)  on  flexible  paper  so 

that  ma)'  he  mounted  and  on  a  high-speed  drum  scanner  if  need.  You  may  also  submit  graphic  mate- 
rials in  electronic  format.  Typically  b/w  line  drawings  should  be  scanned  at  600  dpi  or  higher  and 

b/w  hall  tones  and  color  photos  at  300  dpi.  Please  consult  the  editor  for  additional  information  if 

need.  Color  f  igures  can  be  used  and  an  additional  cost  maybe  charged.  Color  digitization  works  best 

Irom  color  transparencies  (slides).  Please  submit  color  |Trints  lor  reviewing  purposes. 
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This  includes  all  ol  the  literature  cited  in  the  text  and  may  include  other  article  citations  the  author 

may  deem  desirable.  Normal  text  references  should  be  cited  as  follows;  'Ricketson  and  Pipoly  (l'^'-)7) 

stated...'  or  'the  latest  revision  (Ricketson  &  Pipoly  1997)'  when  reference  is  used  as  authority  for  a 
statement.  When  there  are  three  or  more  authors  use  only  the  name  of  the  first  author  followed  by  et 

al.;  'Barrie  et  al.  (1992a)  stated'.  References  at  the  end  of  the  article  are  arranged  alphabetically  and 
chronologically  making  use  ol  a.b.  etc.  ii  an  author  had  more  than  one  publication  in  a  given  year 

Author's  names  are  printed  m  Cap/sm.ai,i.  c;.\i'^.  NOT  ALL  CAPS;  please  type  author  names  in  Cap/ 
SMALL  (  AP  or  in  Cap/lower  case  except  lor  initial  capitals.  Only  the  first  letter  of  the  initial  word, 

proper  nouns,  and  proper  adjectives  of  titles  should  be  capitalized.  Please  note  there  is  no  space  be- 

tween initials  ol  authors  For  journal  abbreviations,  use  BiHanico-Pcriodicum-Hunliduum.  Reference 
examples: 

Barrie,  F.R.,C.E.Jarvi5,  and  J. L.  Reveal.  1992a, The  rieed  to  change  Article  8.3  of  the  Code. 

Taxon  4 1:508— 512. 

Ricketson,  J.  and  J.  Pipoly.  1997.  A  synopsis  of  the  genus  Gentlea  (Myrsinaceae)  and  a  key 

to  the  genera  of  Myrsinaceae  in  Mesoamertca.  Sida  1  7:697—707.  [author's  names  in 
cap/lower  case] 

Crawford, D.J.  1983. Phylogenetic  and  systematic  inferences  from  electrophoretic  studies. 

In:  S.D.Tanksley  and  T.J.  Orton,  eds.  Isozymes  in  plant  genetics  and  breeding.  Part  A. 

Elsevier,  Amsterdam.  Pp.  257—287.  [author's  names  In  cap/small  cap] 
SiviNSKi,  R.C.and  K.  Lil.mifooi  (eds.).  1995.  Inventory  of  rare  and  endangered  plants  of  New 

Mexico.  New  Mexico  Forestry  and  Resources  Conservation  Division.  Energy,  Minerals 

and  Natural  Resources  Department. Misc.  Pub.  No. 4. 
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Abbreviations 

When  the  following  abbreviations  are  used  the  period  is  omitted.  Distance:  mm,  dm,  cm,  m,  km,  ft, 

mi;  directions  (in  caps):  S,  N,  E,  W,  months:  first  3  letters  only,  Jan,  Feb,  etc.  Example:  Potter  Co.:  2  km 
W  of  Dot,  5 Jun  f971,  Smith  118  (SMU). 

Documented  Plant  Chromosome  Numbers 

Refer  to  Sida  2f(3):1663,  2005. 
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Recommendation:  Consider  acknowledging  the  herbaria  consulted  for  any  data  in  your  paper  as  this 

acknowledgment  might  help  herbaria  and  institutions  justify  their  existence  and  support  either  trom 

their  own  institution  or  from  granting  agencies.  In  a  time  where  herbaria  are  merging  and  even  dy- 

ing, let's  not  take  them  for  granted. 

Floristic  Papers 

Floristic  papers  are  important,  but  they  need  to  be  more  than  a  list  of  plants,  they  need  added  value, 

they  need  meat  and  context  added.  Such  papers  should  emphasize  the  uniqueness  oi  the  floristic 

study  area,  physical  characteristics,  cultural  and  historical  information,  land  use  history,  climate, 

major  vegetational  habitats,  rare/endangered/special  concern  taxa.  new  county  records,  state  records, 

disjuncts,  invasives,  etc.  Lists  in  and  of  themselves  are  not  that  useful.  Annotate  your  list  as  much  as 

possible.  The  more  annotations  you  can  add  to  the  checklist  the  more  value  it  will  have.  A  list  that 

provides  ecological  notes  on  rare  and  endangered  taxa  or  other  noteworthy  taxa.  State  and  Federal 

status  on  any  rare  and  endangered  species,  and  highlights  and  notes  any  endemics,  disjuncts,  or  sig- 
nificant geographic  distribution  records,  etc.,  is  so  much  more  valuable  and  useful.  Conservation 

issues  are  also  important  and  any  information  and  discussion  on  such  would  add  considerable  value 
to  the  paper 

Also  note  which  and  how  many  species  are  state-listed  by  the  Heritage  Program  if  they  exist. 
Summarize  how  many  taxa  occur  in  various  classes  of  county  numbers,  which  is  inlormative  for 

conservation  of  the  state's  llora. 

Range  Extensions 

Range  extension  papers  will  ONLY  be  considered  for  publication  when  the  taxon  being  reported 

represents  a  new  state  record,  significant  disjunct,  documented  exotic/invasive,  rare  and/or  endan- 
gered or  is  a  rare  endemic. 

Questions:  Email  the  editor  (Barney  Lipscomb,  barney@brit.org). 
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